2F11155-PCT DESCRIPTION Title of Invention TERMINAL DEVICE AND RETRANSMISSION
CONTROLMETHA BTechnical Field [0001]The claimed invention relates to a terminal apparatus
and a retransmission control method. Background Art 10[0002]3GPP LTE employs Orthogonal
Frequency Division Multiple Access (OFDMA) as a downlink communication scheme. In radio
communication systems to which 3GPP LIEpig:anpled; basgnstations transmit synchronization signals
(i.e., Synchronization Channel: SCH) and broadcast signals (i.e., Broadcast Channel: BCH) 15 using
predetermirfad leommimication kesources. Meanwhile, each terminal finds an SCH first and thereby
ensures synchronization with a base station. Subsequently, the terminal reads BCH information to
acquire basestakibiiNspécifididaidhhets s sl NidnAPatevt LSte il e€ (hsrER&ffer MiBOTEMEERd as
NPL) 1, 2 and 3). 20 [0003] In addition, upon completion of the acquisition of the base station-specific
parameters, each terminal sends a connection request to the base station to thereby establish a
communication link with the base station. The base station transmits control information via Physical
Downlihk COREBPEHENREFISDCCH) as 25appropriate to the terminal with which a communication link
has been e%ac%iﬁedq[%%OﬂThe te&minal %%rforms "bI{nd-d[eterrqination" on each of a

aimed mvenfion rfelates 1o a terminal appardtus and a

retransmission control method.

Background Art

10 [0002] 3GPP LTE employs Orthogonal Frequency Division
Multiple Access (OFDMA) as a downlink communication scheme.
In radio communication systems to which 3GPP LTE is applied, base
stations transmit synchronization signals (i.e., Synchronization
Channel: SCH) and broadcast signals (i.e., Broadcast Channel: BCH)

15  using predetermined communication resources. Meanwhile, each
terminal finds an SCH first and thereby ensures synchronization
with a base station. Subsequently, the terminal reads BCH
information to acquire base station-specific parameters (see, Non-
Patent Literatures (hereinafter, abbreviated as NPL) 1, 2 and 3).

20  J0003] In addition, upon completion of the acgquisition of the base
station-specific parameters, each tefminal sends a connection
request to the base station to thereby establish a communication link
with the base station. The base station transmits control
information via Physical Downlink Control CHannel (PDCCH) as

25 appropriate to the terminal with which a communication link has
been established.

[0004] The terminal performs “blind-determination” on cach of a



2F11155-PCT plurality of pieces of control information included in the received PDCCH signals (i.e.,
Downlink (BE}Assigamnent Control Information: also referred to as Downlink Control Information
(DCI)). To put it more specifically, each piece of the control 5 information includes a Cyclic
Redundancy Check (CRC) part and the base station masks this CRC part using the terminal ID of the

transmissiopy igrg ey iermingl; &ecordinal, it thentesminal idpmagks dhe $RG nart of dhe recgived

piece of control information with its own terminal ID, the terminal cannot determine whether or 10 not
the piece ofgoatcoliinfogmadiensis interded fay shederminal. (D this blind-detenmination i thegesult of
demasking the CRC part indicates that the CRC operation is OK, the piece of control information is
determinediag beimgtiniended far the fermérhl. {0005 MBreovel ik SGRA LI E] AlitdinaticaRepeat
Request (ARQ) 15 is applied to downlink data to terminals from a base station. To put it more
specifically { Bdeh)termina feedé bdckiresorigecsitiials ihticatinghthe resylt offerrbedatestionlon the
downlink data to the base statijon, Each terminal performs a CRC on the downlink data and feeds back
AcknowleddMEtPAERWHEN ERES :adid(“&éfe#%’rjl 58 O Neyative akkhoRiedghfediit tRACRF when
CRC = Not,OK (errgr to the base station as.fesponse si%nals. Aniueplipk controll cg@nneé,s% h as
Physical Ua%skecgn?rolloé'halﬁ}naé PU ?—|) is used” t%rfeedstl)gc,%( thé res‘f)%rrr\ls]clal %lgn S (f?

. ACKINACK
signals (hegginaftar; Jnay.pe f E?"%ré“t‘d_ AR ipAY," SIMRIYY),, ?é&%oﬁ%

_ gl,Th%ﬁmtf%HHOf?kg@Rmflbe |
transmitted from a base station herein includes resource assignmeént information including information

on resourceRassigned e thertermingk by the,base - 2FE1455-RET iatienAs deserikadahoys, PDCCH
is used to transmit this control information.The PDCCH includes one or more LI/L2 control channels
(LI/L2 CCHjv BEachtki A2 £ Gtk aonsidts] OF, onkecon a1end izdnitaln@Ghandel Elemarts G E/b)e Foqaut it more
10 not the piece of contirol information is intended for the terminal,
In this blind-determination, if the result of demasking the CRC part
indicates that the CRC operation is OK, the piece of control
information is determined as being intended for the terminal.
[0005] Moreover, in 3GPP LTE, Automatic Repeat Request (ARQ)
15 is applied to downlink data to terminals from a base station. To
put it more specifically, each terminal feeds back response signals
indicating the result of error detection on the downlink data to the
base station. Each terminal performs a CRC on the downlink data
and feeds back Acknowledgment (ACK) when CRC = OK (no error)
20 or Negative Acknowledgment (NACK) when CRC = Not OK (error)
to the base station as response signals. An uplink control channel
such as Physical Uplink Control Channel (PUCCH) is used to feed
back the response signals (i.e., ACK/NACK signals (hereinafter,
may be referred to as “A/N,” simply)).
25 [0006] The contrel information to be transmitted from a base

station herein includes resource assignment information including

information on resources assigned to the terminal by the base



5specifically, a CCE is the basic unit used to map the control information to PDCCH. Moreover, when
a single L 1412 C&PEednsists of a plurality of CCEs (2, 4 or 8), a plurality of contiguous CCEs starting
from a CCE having an even index are assigned to the LI/L2 CCH. The base station assigns the Li/L2
CCH to the 10 resource assignment target terminal in accordance with the number or CCEs required
for reporting the gantrol informatiop; tocthe seprce agsigoment targgtiermpinal. The Rase station maps
the control information to physical resources corresponding to the CCEs of the LI/L2 CCH and
transmits thepmapded sootrel information.h 25 fO0DQ7] 1A additinnd SCEsnare @ssesiated withicomponent
resources of PUCCH (hereinafter, may be referred to as "PUCCH resource") in a one-to-one
correspondenoér Acedrdinghy satbrimindl théthas rdcenled.aly LIALZ CCELidertifies tHewmoenponent
resources of PUCCH that correspond to the CCEs forming the LI/L2 CCH and 20transmits response
signals to theWdse Statidh Using-thandedtifidal fas6irices. Howbver, whehtthe RWL2 GCHBecEpies a
plurality of cont‘ii%gous i:CEs, the terminal transmits the response signals to the base station using a

PUCCH cofBohidnt Pasdurce chrrespdidiifto RCEE ity Hiidallbat Atk atind BtpRiality of
PUCCH 25 cpmponent resour ctively corresponding to the plurality of (i.e, CCH
componentlPeg%ﬁpc%ﬁa%lsloégteﬁiﬁvﬁvi éa CE a\oll‘rnegoé{rlg I(ra\/er‘fv(r:llﬁfjﬁbe'aredS E‘é’gﬁndggﬁsﬁ th?’scr?gnner,

the 2F1 1 Lo%PICTs downlink epmmynicatiop resqurces greqefficiently used, (QQ0BIAS iusiated in Fig.

1, a plurality of response signals trarismitted from a plurality of terminals are spread using a Zero

Auto-correlation {Z&G) sequenesshaviog theicharasteristicwd zerp e auiecogglatian in tinepdomain, a
Walsh sequence and a discrete Fourier transform (DFT) sequence, and are code-multiplexed in a

PUCCH. InlFigLD, (W@ NV1 W2 h\W3brepresant adength« ZWalshisequenceand (Fg, Rk F&)¢epresent
a length-3 DFT sequence. As illustrated in Fig. 1, ACK or NACK response signals are primary- 10
spredd’over fratjittyaconpoments demraspording torl SG-FRNArsymibel byi sz Altesequehee
(length-12) in frequency-domain. To put it more specifically, the length-12 ZAC sequence is multiplied
by a resporfde dignkiscohfidhdsthetsehtatPByid sorhpfex ﬁﬁﬁ%’é’g Subsduéntynthéoz Ad dequence

serving as the response signals and 15 reference signals after the primary-spread is

secondary-5pt8Ad % adSSdiatEhaith BHEH bf AWAIH S equen®s (RRGA-4 \WAIN3 THi&f hétsferred to
A e TN s sl s Tt R C T
of the L1/L2 CCH and transmits the mapped control information.
i5 [0007] In addition, CCEs are associated with component resources
of PUCCH (hereinafter, may be referred to as “PUCCH resource”) in
a one-to-one correspondence. Accordingly, a terminal that has
received an L1/L2 CCH identifies the component resources of
PUCCH that correspond to the CCEs forming the L1/L.2 CCH and
20 transmits response signals to the base station using the identified
resources. However, when the L1/L2 CCH occupies a plurality of
contiguous CCEs, the terminal transmits the response signals to the
base station using a PUCCH component resource corresponding to a
CCE having a smallest index among the plurality of PUCCH
25 component resources respectively corresponding to the plurality of

CCEs (i.e., PUCCH component resource associated with a CCE

having an even numbered CCE index). In this manner, the



20 sequence serving as reference signals (i. Reference Signal Sequence) is multiplied by each
component?dflakérthdgonal code sequence (i.e., orthogonal sequence: Walsh sequence or DFT
sequence). Moreover, the secondary-spread signals are transformed into signals of length-12 in the
time-domain by inverse fast Fourier 25 transform (IFFT). A CP is added to each signal obtained by

IFFT proceggjng: AR the signals oh one:sial consising Af 28ugR 26 HRMA symbols are thus formed.
2F11155-PCT [0009]The response signals from different terminals are spread using ZAC sequences

each corregpar@iig tosasdiffeéientrayelic shift vajue (i.e. aindéxy atiokthagdnal cede seqsiancekseach
corresponding to a different sequence number (i.e., orthogonal cover index (OC index)). An orthogonal
code sequémee isra tiembifration of a MWeddhtsequierice sind alDFarsegurereeal Im siddition, Aarerthogonal
code sequence is referred to as a block-wise spreading code in some cases. Thus, base stations can
dernultiplex’thé CodethsdRidieRed Hitfality 6A1e3p6RsE 8k UBhctharetdrd Bitdesprésding and
10correlation processing (see, NPL 4). [0010]However, | és[ not necessarily true that each terminal

succeéds ift AGSHE HOWRRNK Bsdigment Botitfol signAidi5dcatBaUAE térmfifal pribhifsete

blind-deterg‘aingyloenrintreaggf%urbfra tf;jtigdgdeowneliﬂlkeassigjl %r}tec%rgrcpl_srilgn J[s i%exnd dif%)rthe
terminal. 15 Wheh'the terminal fails to récéive the downtin aSS|gnmen€f con ro]|%|gnaels intended for

the terminahencacogrtainy opnlinkcomgoneny carger, the terminalaeyld qoy eyemknpwywhether or not

there is downlink data intended for the terminal on the downlink component carrier.Accordingly, when

a terminal fadlg tQ raceiva the dowrtink 203ssigsraeaheontrot signals intented fonthgdermingkon a
certain downlink component carrier, the terminal generates no response signals for the downlink data
on the dowilinkscompdnent €agrier] TMs(Eikron eadeAs definedpasidiscenginabdssdrangmissiary of
ACK/NACK signals (DTX of response signals) in the sense that the 25terminal transmits no response
signaldl  spread over frequency components corresponding to I SC-FDMA
symbol by a ZAC sequence (length-12) in frequency-domain. To
put it more specifically, the length-12 ZAC sequence is multiplied
by a response signal component represented by a complex number.
Subsequently, the ZAC sequence serving as the response signals and
15 reference signals after the primary-spread is secondary-spread in
association with each of a Walsh sequence (lengh-4: Ws—W3 (may be
referred to as Walsh Code Sequence)) and a DFT sequence (length-3:
Fo—F3). To put it more specifically, each component of the signals
of length-12 (i.e., response signals after primary-spread or ZAC
20 sequence serving as reference signals (i.e., Reference Signal
Sequence) is multiplied by each component of an orthogonal code
sequence (1.e., orthogonal sequence: Walsh sequence or DFT
sequence). Moreover, the secondary-spread signals are transformed
into signals of length-12 in the time-domain by inverse fast Fourier
25 transform (IFFT). A CP is added to each signal obtained by IFFT

processing, and the signals of one slot consisting of seven SC-

FDMA symbols are thus formed.



[0011] In 3GPP LTE systems (may be referred to as "LTE system," hereinafter), base stations assign
resources tetuplink¥ata and 2F1 1155-PCT downlink data, independently.For this reason, in the
3GPP LIE system, terminals (i.e., terminals compliant with LIE system (hereinafter, referred to as "LTE
terminal™)) encounter a situation where the terminals need to transmit uplink data and response signals

for downlink glatesimuitapeeuslydn the wplink1kn this situstion therespanss signalseang pplink data
from the terminals are transmitted using time-division multiplexing (TDM). As described above, the
single carriersprepetties of drpnsmissionavaveformssefothd itegminals afefifmintained diy ¢hehift
simultaneous 10transmission of response signals and uplink data using TDM. 100121 In addition, as
illustrated iry Fig.c2 (the response signaks ieg oAl rdaseisined frons eaghlterminalspeartially eccupy
the resources assigned to uplink data (i.e., Physical Uplink Shared CHannel (PUSCII) resources) (i.e.,
response sighals S%Eﬁ%%%m%eﬂ@S@QFDW%%ibdlb adjabahb IS HDRKRY §ymbibteto whith

reference sjgnals (RS) are mapped) and are thereby transmitted to a base station in time-division
g LTEM 1 Fg: 2 BAEVAr s BT TP ARG verbal A0 o §1ECihaiing A1 e terme

as -virtual ssuebcag]iaerg" or -ct!imae Clglftﬁguglejs ggngés." and 2{51) dgiirﬁ% %on%luous ﬁi%n,%lg'é[haétoa e
collectively m&uﬂtedcto a discrete Fouriér transtorm (DFT) circuitind S '-FBM nsmitter are

represented gs,; syheartiersfarceavenience. 10 pif dumone; spegitically, pptiena daig of the uplink

data is punctured due to the response signals in the PUSCH resources.Accordingly, the quality 250f
uplink data @& scodimg gain)is significentlysredugedidueitn the punchwed bits ohihr goded uplink

data.For this reason, base stations instruct the terminals to use a very low coding rate and/or
2F11155-P@Turality of response signals using the related art despreading and
10 correlation processing (see, NPL 4},
[6010] However, it is not necessarily true that each terminal
succeeds in receiving downlink assignment control signals because
the terminal performs blind-determination in each subframe to find
downlink assignment control signals intended for the terminal.
15 When the terminal fails to receive the downlink assignment control
signals intended for the terminal on a certain downlink component
carrier, the terminal would not even know whether or not there is
downlink data intended for the terminal on the downlink component
carrier. Accordingly, when a terminal fails to receive the downlink
20 assignment control signals intended for the terminal on a certain
downlink component carrier, the terminal generates no response
signals for the downlink data on the downlink component carrier.
This error case 1s defined as discontinuous transmission of
ACK/NACK signals (DTX of response signals) in the sense that the
25  terminal transmits no response signals.
[0011] In 3GPP LTE systems (may be referred to as “LTE system,”

hereinafter), base stations assign resources to uplink data and



to use very large transmission power so as to compensate for the reduced quality of the uplink data
due to the plihétaAny T0013]Meanwnhile, the standardization of 3GPP LIE-Advanced for realizing faster
communications than 3GPP LIE has started.3GPP LIE-Advanced systems (may be referred to as
"LIE-A system," hereinafter) follow 3GPP LIE systems (may be referred to as "LIE system,"

hereinaftery 3G R R AIE-Mivanced isypestadyo intredua basessiaiansiand kermingjspcapalple of

communicating with each other using a wideband frequency of 40MHz or greater to 10realize a
downlink tragsmission raienip 40s1Glaps .or aleavei {R014] tvthe LIEnA system, i Diderdostem
simultaneously achieve backward compatibility with the LIE system and ultra-high-speed
communicattoriscsevdiatimes fasted than ararismidsiore rates il the ldEsystemar the LiEsAtsystem band
is divided into "component 15carriers" of 20MITz or below, which is the bandwidth supported by the
LIE systemWi6ttfer Wisrdd ctB Medhipotedt cditiet sidefihbd Heteirkasdd Hand hvihgsd ATBSEMuUm
width of 20MHz apd as the basic un{{t of communication band Moreov_%r, “"component carrier”. in
downlifk (heréaier! Pafeft8d | B3%dSWhtink LBmMbSH '&ﬁiﬁer")lz s defihdtias alfhandtbbtained
by dividing %P@Q?ﬁ according to downlink erﬁ%?nCXE@nd‘{%’id%'ﬂm:?{%at%on in at%?_% broadcasted from

a base station Of as Ié’bérllg defired Sf a'distribution widt when a downlink control channef E’DCCH)

1 25 "UpINK SOmErE cimar hea e Seen ag 3 band BELAEA By Akiding 3 band according (0

uplink frequengyrbaed infosmation ima B preadeasteddropyapas8es of transmission
waveforms of the terminals are maintained by the simultaneous

10 transmission of response signals and uplink data using TDM.
[{0012] In addition, as illustrated in Fig. 2, the responsc signals
{(1.e., “A/N7) transmitted from each terminal partially occupy the
resources assigned to uplink data (i.e., Physical Uplink Shared
CHannel (PUSCH) resources) (i.e., response signals occupy some
15 SC-FDMA symbols adjacent to SC-FDMA symbols to which
reference signals (RS) are mapped) and are thereby transmitted to a
base station in time-division multiplexing (TDM). In Fig. 2,
however, "subcarriers" in the vertical axis of the drawing are also
termed as “virtual subcarriers” or “time contiguous signals,” and
20 “time contiguous signals” that are collectively inputted to a discrete
Fourier transform (DFT) circuit in a SC-FDMA transmitter are
represented as “subcarriers” for convenience. To put it more
specifically, optional data of the uplink data is punctured due to the
res;ﬁbnse signals in the PUSCH resources. Accordingly, the quality
25 of uplink data (e.g., coding gain) is significantly reduced due to the
punctured bits of the coded uplink data. For this reason, base

stations instruct the terminals to use a very low coding rate and/or



2F11155-PCT station or as the basic unit of a communication band of 20MHz or below including a
Physical UpknkISh&fell Cl-Linnet (PUSCH) in the vicinity of the center of the bandwidth and PUCCI-Is
for LTE on both ends of the band. In addition, the term "component carrier' may be 5also referred to as
-cell" in English in 3GPP LIE-Advanced. [0015] The LIE-A system supports communications using a

band obtaingd hy-agaregatingssevarah samponant garkiess,se calledocauivrrgoreaation; lageneral,
throughput requirements for uplink are different from throughput requirements for downlink. 10For this
reason, so cafled ¢dsymaiétyc chrrler agdiedationahds baen disordisotisseaad i the LIE-A system. In
asymmetric carrier aggregation, the number of component carriers configured for any terminal
compliant With ikl LTELA®ystbi ¢hereinaften defatrad tooas Ui B-A Bniinal) difersivatdvden uplink
and downlink. In 15 addition, the LIE-A system sup%orts a conflﬁyration in which the numbers of

component &atiéid gre %%Wﬁrﬁé%ﬁ%:”ééﬁ@ééﬁl Q@K anB FdARIK: b Be coiptiftnt cAfiBi have
different freq andwidths. 001 Fig, 3 is a diagra rov |ded for des g,asymmetric_20carrier
gggaeg’gilk?ﬁ‘iiggﬁdflﬁpoq %f qiéndé Bpﬁéa%h % ICfL?;p[% S‘ig F1g. ShTHi]JbﬁdAt’Es géé%@whirefthe
andwi an er 0 ayr re ric be a nk o
base statlo%r%s fga P t?sct?g e\g |§ %%19 llee? cc{g)l‘n/fS g%{gu eﬁt \X/hlc% ca?trle?rr e%rgggggga%\gfms
performed ysi 6-do ent cayrigrp and, gme. uplink compongnt cagrierep fhe fgft is set
k'? §‘L9:I¥1V weliek,eorpen tes Herepdhe s

for terminal I. while’a configuration in'which the two downlink component carriers 2F11155-PCT
introduce base stations and terminals capable of communicating with

cach other using a wideband frequency of 40MHz or greater to
10 realize a downlink transmission rate up to 1Gbps or above.
[0014] In the LTE-A system, in order to simultaneously achieve
backward compatibility with the LTE system and ultra-high-speed
communications several times faster than transmission rates in the
LTE system, the LTE-A system band is divided into “component
15 carriers” of 20MHz or below, which is the bandwidth supported by
the LTE system. In other words, the “component carrier” 1s defined
herein as a band having a maximum width of 20MHz and as the basic
unit of communication band. Moreover, “component carrier” in
downlink (hereinafter, referred to as “downlink component carrier”)
20 is defined as a band obtained by dividing a band according to
downlink frequency bandwidth information in a BCH broadcasted
from a base station or as a band defined by a distribution width
when a downlink control channel (PDCCH) is distributed in the
frequency domain. In addition, “component carrier” in uplink
25  (hereinafter, referred to as “uplink component carrier”) may be
defined as a band obtained by dividing a band according to uplink

frequency band information in a BCH broadcasted from a base



identical with those used by terminal 1 are used but uplink component carrier on the right is used for
uplink comatunicatidns is set for terminal 2. [00181 Referring to terminal 1, an LTE-A base station and
an LTEA terminal included in the LTE-A system transmit and receive signals to and from each other in
accordance with the sequence diagram illustrated in Fig. 3A. As illustrated in Fig. 3A, (I) terminal I. is

synchronizeg.with.thedouwnlink apmpengns castier opdhedaitwhen starting gommunigations,with the
base station and 10 reads information on the uplink component carrier paired with the downlink
componenttedrsier ondhedeft frampehlsroaddast signdl called systemdntosmatian Hiork typed ¢SIB2).
(2) Using this uplink component carrier. terminal 1 starts communications with the base station by
transmitting; iforrexamplet leeconnéctiomfreuebt todv6i thehbase stdtior. [8) Wpor.determmining that a
plurality of downlink component carriers need to be assigned to the terminal, the base station instructs
the terminaf toladeifatdewhiinikl comporérticaprer t FioWevEt, ik this rase nthé hliiber 61 uplibk
component carriers is not increased, and terminal 1, which is an individual terminal, starts

20asymmetré RiFis H5gregatisn. fo019)i da8iibit inithe’ Cre-al sl dtemds #HieH carrier aggregation

s applied, ggminal may receive 2 plurglity of piees of downlink data, on a.piurally of downjnk
component-carriers at'a time. 1n LTE-A, studies have been carried out on C annel Seléctioh (also

referred to 95?&?&_1'&@'%@% pdling;and a discrete F@&:?HE‘}E drpogtorm. spread orthegonayfrgquency

division multiplexing (DFTS-OFDMY format as a method of transmitting a plurality of response
2F11155-PET, signals fertheplurality of pincesehdewnlinkidata.im ghannel selectinnnpot ggly symbol

points used for response signals, but also the resources to which the response signals are mapped
are varied injFéadrdanee Withithe: pattério fior téswlisgdf jhe eroy dateationten the Siplurality bf pieces
of downlink data. Compared with channel selection, in bundling, ACK or NACK signals generated
according tb ahiettgsuits of @mror detedtiond o thenphardlitye of pisces cfowiglivik aata laae Bundied (i.e.,
bundled by calculating a logical AND of the results of error detection on the plurality of pieces of
downlink also discussed in the LTE-A system. In asymmetric carrier
aggregation, the number of component carriers configured for any
terminal compliant with the LTE-A system (hercinafter, referred to
as “LTE-A terminal”) differs between uplink and downlink. In
15 addition, the LTE-A system supports a configuration in which the
numbers of component carriers are asymmetric between uplink and
downlink, and the component carriers have different frequency
bandwidths.
[0016] Fig. 3 is a diagram provided for describing asymmetric
20  carrier aggregation and a control sequence applied to individual
terminals. Fig. 3 illustrates a case where the bandwidths and
numbers of component carriers are symmetric between the uplink
and downlink of base stations.
[6017] As illustrated in Fig. 3B, a configuration in which carrier
25 aggregation is performed using two downlink component carriers and

one uplink component carrier on the left i1s set for terminal 1, while

a configuration in which the two downlink component carriers



10data, provided that ACK=1 and NACK=0), and response signals are transmitted using one
predetermir€fés@dted. In transmission using the DFT-S-OFDM format, a terminal jointly encodes (i.e.,
joint coding) the response signals for the plurality of pieces of downlink data and transmits the coded
data using the format (see, NPL 5). 15 For example, a terminal may feed back the response signals

(i.e., ACK/INAGK) ¥ging hannelselectiar hungling @i B i-3-OF DMaccarding tgthe pumbar of bits
for a pattern for results of error detection. Alternatively, a base station may previously configure the
method of tramsmittieg thearespensa sigrald.g20[0020Mdre spegifically, ebannelselection isia
technique that varies not only the phase points (i.e., constellation points) for the response signals but
also the resaurdes usedforatahsmission of the response signals (may be referred to as "PUCCH
resource," hereinafter) on the basis of whether the results of error detection on 25 the plurality of
pieces of dbUMiifH dathcreceived dr ther sarsity lof @BwWnlidk-corhpssent €driers adeasadnlah-ACK or
NACK as illustrated jn Fig..4. Meanwhile, bundling is a technique that 2F11155-PCT bund]es
ACKINAC igﬁ%@fa%elaam § of ﬁfécé% Bf doWniink data ihiB a'ShBESE ot SignAks Shtdthereby

transmits the bugpslquigazal‘i qsin one %?\ldﬂe rmined resourcg see NP!FE 6tﬁrgd 7%. Hereinafter, the

set of the sfdr%é]ls formed “y unroﬂing K& gsfgr}wa Sfora SluFaeiityWolf pieces of dOWNNIAK data into

a single setiof signals Maysbesefarred toras "bundled ACK/NACK signgls.i [0021] The folloping two

methods are considered as a possible method of transmitting response signals irn uplink when a
terminal reggivas lpwnlink assignment seatrel informatian via & FPCGH aae 1Qresaivas daywlink

data. [0022]One of the methods is to transmit response signals using a PUCCH resource associated in
a one-to-oné eorreSpondienceswitttang communications with the base station and
10 reads information on the uplink component carrier paired with the
downlink component carrier on the left from a broadcast signal
called system information block type 2 (SIB2). (2) Using this
uplink component carrier, terminal 1 starts communications with the
base station by transmitting, for example, a connection request to
15  the base station. (3) Upon determining that a plurality of downlink
component carriers need to be assigned to the terminal, the base
station instructs the terminal to add a downlink component carrier.
However, in this case, the number of uplink component carriers is
not increased, and terminal 1, which 1s an individual terminal, starts
20 asymmetric carrier aggregation.
[0019] In addition, in the LTE-A system to which carrier
aggregation 1s applied, a terminal may receive a plurality of pieces
of downlink data on a plurality of downlink component carriers at a
time. In LTE-A, studies have been carried out on channel selection
25  (also referred to as “multiplexing™), bundling and a discrete Fourier
transform spread orthogonal frequency division multiplexing (DFT-

S-OFDM) format as a method of transmitting a plurality of response



control channel element (CCE) occupied by the PDCCH (i.e., implicit signaling) (hereinafter, method
1).More spédifithifyP@5when DCI intended for a terminal served by a base station is allocated in a
PDCCH region, each PDCCH occupies a resource consisting of one or a plurality of contiguous CCEs.
In addition, as the number of CCEs occupied by a PDCCII (i.e., the number of aggregated CCEs: CCE

aggregation; jevel).sone of aggregatianileyelsr2Q jle2 o4 apd &iswelested agearding fo the pymper of
information bits of the assignment control information or a propagation path condition of the terminal,

for examples {0028]The theo misthodishto Ipgaviauslyukendrf arPEEEhrasalcedtseachtteminal from
a base station (i.e., explicit signaling) 25 (hereinafter, method 2). To put it differently, each terminal
transmits rédponse signals wsing tthe P UGC H: rgsousce previols|y repored by thechase istdtion in
method 2. 2F1 55-PCT [0024]In addition, as illustrated in Fig. 4, one of the two downlink component
carriers is pafreeit@ith ohe UK koo hent chPrier 6 Hd used tHetransmisdive ofreBpersthsignals.

The downlink component carrier paired Wlf$:'l the upli{r;kf?omponent carrier to be used for transmission
r

of respons@SIYHEIEHS cBlieda5sifihar) coffipSiiEnPéantdrt tpcc)of & Pty BIitiPcals R Hddition,

the downlink gomponent carrier gther th e prigar mponent carrier is called a s coqd ry
componentsceaqr?i(é{r%@]cdfcir) g%%?clglrﬁfafﬁ E(E:e};\% &rcgl%%dﬁro Exam %efés, %82;3(& E‘ie Bcié) fﬁé%@c%wnlink

componentGAIMAL {sRd (B rensyyt Raadeashinionualion Rk the plipk canenen garfigion which

response signals to be transmitted (e.g., system information block type 2 (SIB 2)). [0025]In method 2,

PUCCH respyrges:comman tela@lwality@idled by calculating a logical AND of the
results of error detection on the plurality of pieces of downlink

10 data, provided that ACK=1 and NACK=0), and response signals are
transmitted using one predetermine resource. In transmission using
the DFT-S-OFDM format, a terminal jointly encodes (i.e., joint
coding) the response signals for the plurality of pieces of downlink
data and transmits the coded data using the format (see, NPL 35).

15  For example, a terminal may feed back the response signals (i.e.,
ACK/NACK) using channel selection, bundling or DFT-S-OFDM
according to the number of bits for a pattern for results of error
detection. Alternatively, a base station may previously configure
the method of transmitting the response signals.

20 [0020] More specifically, channel selection is a technique that
varies not only the phase points (i.e., constellation points) for the
response signals but also the resources used for transmission of the
response signals (may be referred to as “PUCCH resource,”
hereinafter) on the basis of whether the results of error detection on

25  the plurality of pieces of downlink data received on the plurality of
downlink component carriers are each an ACK or NACK as

illustrated in Fig. 4. Meanwhile, bundling is a technique that

10



terminals (e.g., four PUCCH resources) may be previously reported 15 to the terminals from a base
station. For’&xampt8tterminals may employ a method to select one PUCCH resource to be actually
used, on the basis of a transmit power control (TPC) command of two bits included in DCI in SCell. In
this case, the TPC command is called an ACK/NACK resource indicator (ART). Such a TPC command

20 allows 3 gergainstesnniraitowusy ag; exrlicitly signaled, PUGEyrespusee i @ eartaindramgiwhile
allowing another terminal to use the same explicitly signaled PUCCH resource in another subframe in
the case of@&xplicitsignalingn {0026 eanvwdiije; i chanhel lsetediion; ra RUCTH résousoe il ad
25uplink component carrier associated in a one-to-one correspondence with the top CCE index of the
CCEs occupiga bisthe D Chnindipativg theRDSOH iv ROC (P CEl} ¢.e. NFUGCH resodircé)in 2F
11155-PCT PUCCH region 1 in Fig. 4) is assigned (implicit signaling). [0027]Next, a description will be
provided reljdrting MiReY cohpolddinytchBRnsl s8latiotPwMeStHeya EHAE carkidr Aygredation
described above is applied tg terminals with reference to Figs. 4 and 55, [0028] In a case where a
il Rl FIShet bl

compohent&iat Yol Infay b Hteftb Pl &8 ScBhm P sEn P&t IH iy IMEensiting of
downlink com onent carri_%r 1 (ePECeII%,Od Wnlinkg%om Qnen f{i %@Eell? andiuplink component
h as ?L% il nd%ineg' ? aﬁlg

carrier 1 is ¢0 ﬁgu?egllaoyr @rminal 1 strate ig. ¢ downlink fésource assignment

informationyig grangmitied.viaa PRGGH ofvegehafdaniniinkcomponsatcaniers apd 2 dowylink data
is transmitted using the resource
method of transmitting response signals in uplink when a terminal
rececives downlink assignment control information via a PDCCH and
10 receives downlink data.
[0022] One of the methods is to transmit response signals using a
PUCCH resource associated in a one-to-one correspondence with a
control channel element (CCE) occupied by the PDCCH (i.e.,
implicit signaling) (hereinafter, method 1). More specifically,
15 when DCI intended for a terminal served by a base station is
allocated in a PDCCH region, each PDCCH occupies a resource
consisting of one or a plurality of contiguous CCEs. In addition,
as the number of CCEs occupied by a PDCCH (i.e., the number of
aggregated CCEs: CCE aggregation level), one of aggregation levels
20 1, 2, 4 and 8 is selected according to the number of information bits
of the assignment control information or a propagation path
condition of the terminal, for example.
{0023] The other method is to previously report a PUCCH resource
to each terminal from a base station (i.e., explicit signaling)
25  (hereinafter, method 2). To put it differently, each terminal
transmits response signals using the PUCCH resource previously

reported by the base station in method 2.

11



corresponding to the downlink resource assignment information. [0029] In channel selection, when
terminal 1 Skiééé&n84r receiving 15 the downlink data on component carrier 1 (PCell) but fails to
receive the downlink data on component carrier 2 (SCell) (i.e., when the result of error detection on
component carrier 1 (PCell) is an ACK and the result of error detection on component carrier 2 (SCell)

is a NACK); ghe tesponse signgisiake, mappediiesaRUCCH 20rresoutce ig PUCGH gegion o be
implicitly signaled, while a first phase point (e.g., phase point (1, 0) and/or the like) is used as the
phase poin{ efihé inesponse signats. laaadditien,iwheaitertinal disueceeds imreceiving thecadownlink
data on component carrier 1 (PCell) and also succeeds in receiving the downlink data on 25
componentceamrier? (8Cail}, thies eelspbnse sigmalsiass mappet to asPUTCH ksowrte. in PUEECH
region 2 while the first phase point is used. More specifically, when the number of downlink component
2F11155-PETVEakiBES i$ RIBREHIRThe ek Adingld HottwaYdtiC W per edlvANK EBRPSTE T Carrier,

the results of error detection are Ejer}eﬁre.sented in four patterns (i.e., ACK/ACK, CK/NA@K,F%\IACK/ACK
and NACKAAEKY. Fhe Four'biittbrng cdi Besipradeited vy 5EBMBITatdsd 8t b PR rebources

and two kinds. %%%afg (Pf%gf?s“ e.q., QL{‘{’}«“ ephzgﬁiﬁéﬂ (§<reying é%l%]sgﬁym%%ﬁ)lng)sp@gl?ﬂ]ln aggition,

DFE O] . .
when termihal o receive DCI on compo carrier 1a(P succeeds in receiving downlink

data on compaaen},carigt 2 §3G&Ii €. eIESWE Al ever Arlection on ddigompenentgasrer 1

(PCell) is a DTX and the result of error detection on component carrier 2 (SCell) is an ACK), the CCEs
occupied by ghe RREEH dntendediforderminal 1scannot beyidentifiedn thuse the RWGEH (eseurce
included in PUCCH region | and associated in a one-to-one correspondence with the top CCE 15
index of the: C&asoeaiwot be d¢dentiiddeeither. Abeordimgly; il thiskt@ge, ipordBCteliepart anhACK,
which is the result of error detection on component carrier 2, the response signals need to be mapped
to anlekplicithyvsignaledRUGCH sadonrdg ineludetdntPUCEpsiagloh 2o@dan be tefbprad adiagito

support implicit 20signaling,” hereinafter). [0031]To be more specific, Fig. 5 illustrates examples of
mapping about the uplink component carrier on which response signals to be

transmitted (e.g., system information block type 2 (SIB 2)).
[0025] In method 2, PUCCH resources common te a plurality of
terminals (e.g., four PUCCH resources) may be previously reported
15 to the terminals from a base station. For example, terminals may
employ a method to select one PUCCH resource to be actually used,
on the basis of a transmit power control (TPC) command of two bits
included in DCI in SCell. In this case, the TPC command is called
an ACK/NACK resource indicator (ARI). Such a TPC command
20 allows a certain terminal to use an explicitly signaled PUCCH
resource in a certain frame while allowing another terminal to use
the same explicitly signaled PUCCH resource in another subframe in
the case of explicit signaling. |
[0026] Meanwhile, in channel selection, a PUCCH resource in an
25 uplink component carrier associated in a one-to-one correspondence
with the top CCE index of the CCEs occupied by the PDCCH

indicating the PDSCH in PCC (PCell) (i.e., PUCCH resource in

12



of patterns for the results of error detection in the following cases: when there are t ‘o downlink
componenttatiérs’(@he PCell and one SCell), and 25(a) Single CW per downlink component carrier;
(b) Single CW for one of the downlink component carriers, and two CWs for the other; and
2F11155-PCT (c) Two CWs per downlink component carrier. The number of patterns for results

of error detpgiionfar (@hixfour (:e-r2¢=4) Tbea@gmgl@fercpf(pa{gn@i for{bhis gight (i.e., 23=8). The
number of patterns for (c) is 16 (i.e., 24=16). The number of PUCCH 5resources required for mapping
all the pattgmgsis at lesstxaneafar {ay.rapteast twil fob (opand pd debsteiour don () hen the phalse
difference between phase points is a minimum of 90 degrees (i.e., when a maximum of four patterns
per PUCCH sésgurcé istmapped)c [0082]InHig n5A henea PG G reisoucee iscsuffigentcwhern n
10mapping is performed using QPSK because there are only four patterns for results of error
detection. MéwevEreith sfdfer fo impiave tiik dedrsadifrdadait! in TRAppRiYF &ntitHe efrortratedn
reporting response signals to the base station, BPSK mapping may be carried out using two PUCCH
resoures as illustrated in Fig. 5A. 15 In the mapping illustrated in Fig. 5A, the base station can
determine result of error detection on component carrier 2 (SCell) only by determining in which one
of the PUCUT] kbur s e 1S es S e k. TI0 SRR AR i e pASd Satin cannor

determine fhe resultf, 20.syiar deteetion oq sompanery eprties LUPCRID only by datornining in which

one of the PUCCH resources the response signals are reported. The base station can determine

whether the sesuls at-arros detection isFaNACK aioNACG K fritieripodeigimining &0 vzhi%b @atteyn on
BPSK the response signals are mapped. 25[0034]As described, the method used by the base station
to determinenrésparise Bignals yaies:depandirg on tHe mappiiig methodoAs & resiiftathel ersar rate
characteristics vary for each set of
16 illustrated in Fig. 4, after downlink resource assignment information
is transmifted via a PDCCH of each of downlink component carriers
1 and 2, downlink data 1is transmitted wusing the resource
corresponding to the downlink resource assignment information.
[0029] 1In channel selection, when terminal 1 succeeds in receiving
15 the downlink data on component carrier | (PCell) but fails to
receive the downlink data on component carrier 2 (SCell) (i.e., when
the result of error detection on component carrier 1 (PCell) is an
ACK and the result of error detection on component carrier 2
(SCell) is a NACK), the response signals are mapped to a PUCCH
20 resource in PUCCH region 1 to be implicitly signaled, while a first
phase point (e.g., phase point (1, 0) and/or the like) is used as the
phase point of the response signals. In addition, when terminal 1
succeeds in receiving the downlink data on component carrier 1
(PCell) and also succeeds in receiving the downlink data on
25 component carrier 2 {(SCell), the response signals are mapped to a

PUCCH resource in PUCCH region 2 while the first phase point is

used. More specifically, when the number of downlink component
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2L11155-PCT response signals.To put it differently, determining the ACK or NACK by only
determiningid Whichdne of the PUCCH resources the response signals are reported (hereinafter, may
be referred to as "determination method 1") has fewer errors than determining the 5 ACK or NACK by
determining in which one of the PUCCH resources the response signals are reported and further

determining. the jRhasespeiph ofiieIBUGCH resopree (Bereinafies, By be weiered 1o as adetgrmination

method 2"). [0035]Likewise, in Fig. 5B, the error rate characteristics of the 10 set of response signals

for CWO ofceampenent canier dr(Paell) indicate tever esord har thererioe ratg,ghacactestigs of the
other two sets of response signals. In Fig. 5C, the error rate characteristics of the response signals for
two CWs (CWQ, Cid1ljafrcomponent carfigl 1APGell) indichteNeweKerrors AHaK the(diror sateé 15
characteristics of the response signals for two CWs (CWO, CW1) of component carrier 2 (SCell).
[0036] MeahvHild: thed ik & periodlih évhidk te upaérstariding aboutlthe nusnbes oh GGk cdnfigured
for a terminal is different between a base station and the terminal (i.e., uncertainty period or 20

misalighmeht PeHE®! PRE abe Wanbl hdtified $H8 teirinaof o Messape Sndicadiy FeBdHfigdration to

change the numbeg.of CCs ﬁmd upon.rece tion o ssage, the terminal understands that the
ase shift Fpll’l : : ngflg . .
asseigta i0 mpletion message for the

numbe_r of é%%ﬁaslﬁleaé‘ﬁc%anged and'nofifies > ba _ _
e 8 U I LA, Pt e e
that the basge sigtinnundesstands 1 uppliell) but succeeds in receiving downlink data
on component carrier 2 (SCell) (i.e., the result of error detection on
10 component carrier 1 (PCell) is a DTX and the result of error
detection on component carrier 2 (SCell) is an ACK), the CCEs
occupied by the PDCCH intended for terminal 1 cannot be
identified. Thus, the PUCCH resource included in PUCCH region 1
and associated in a one-to-one correspondence with the top CCE
15 index of the CCEs cannot be identified either. Accordingly, in this
case, in order to report an ACK, which is the result of error
detection on component carrier 2, the response signals need to be
mapped to an explicitly signaled PUCCH resource included in
PUCCH region 2 (may be referred fo as “to support implicit
20 signaling,” hereinafter).
[0031] To be more specific, Fig. 5 illustrates examples of mapping
of patterns for the results of error detection in the following cases:
when there are two downlink component carriers (one PCell and one
SCell), and
25 {(a) Single CW per downlink component carrier;
(b) Single CW for one of the downlink component carriers,

and two CWs for the other; and
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2F11155-PCT reception of the message, for the first time, that the number of CCs configured for the
terminal hasidéém dianged. [0037]For example, when the terminal understands that the number of

CCs configured for the terminal is one while the base 5 station understands that the number of CCs
configured for the terminal is two, the terminal transmits response signals for the data that has been

received by the tem@l{?]akr%mgd'@@smﬁwiQﬂal@@ﬁtﬁﬁﬁlﬁoé&hﬁﬁ%ﬁ%ﬁﬁf U PFdgtection cofrgsponding to

one CC. Meanwhile, the base station determines the response signals from 10 the terminal for the

data that hasrbgen transmitied de dhestermigal pusing the imappng pastern forthe results okeryor
detection corresponding to two CCs. [0038]When the number of CCs is one, the mapping pattern for a
result of errbhdetectidrefondngaCC that isoused)in theilglkt system 25is 83ed (fiay he neferredffo as
"LTE fallback," hereinafter) in order to ensure backward compatibility with the LIE system. More
specifically Pwhert Bhe BC péedrms sih§le{CW.protéssing, an ABKeis mepped tothe PRESE Point (-1,
0) and a NACK is mapped to the phase point (1, 0) using BPSK mapping (may be referred to as 20
"fallback to FEGMMECIE> RERHNEREN AT iIIStPRENSN Fig. e AiiffdiPatetFirPBl SAtién e €&

f two-CW ing, ACK/A ACK/NACK, NACK/AC d NACK/NACK dt
e A e e S e

the phase ﬂgi?ﬂsa( ), respéctively, usi ereferred

to as "fallbagiyia Fgrmati { eahgreinaften J99RR Ta,og morg SREGITIc, f dgpchp '?Qé’giqﬂ?%ﬁ’fo"ided

using an example of a case where the base station transmits one piece of 2FI1155-PC
when a maximum of four patterns per PUCCH resource is mapped).

[0032] In Fig. 5A, one PUCCH resource 1is sufficient when
10 mapping is performed using QPSK because there are only four
patterns for results of error detection. However, in order to
improve the degree of freedom in mapping and the error rate in
reporting response signals to the base station, BPSK mapping may
be carried out using two PUCCH resources as illustrated in Fig. SA,
15 In the mapping illustrated in Fig. 5A, the base station can
determine the result of error detection on component carrier 2
(SCell) only by determining in which one of the PUCCH resources
the response signals are reported.
[0033] Meanwhile, the base station cannot determine the result of
20 error detection on component carrier I (PCell) only by determining
in which one of the PUCCH resources the response signals are
reported. The base station can determine whether the result of
error detection is an ACK or NACK further by determining to which
pattern on BPSK the response signals are mapped.
25 [0034] As described, the method used by the base station to
determine response signals varies depending on the mapping method.

As a result, the error rate characteristics vary for each set of
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single-CW data on PCell and one piece of single-CW data on SCell using the two CCs when the
terminal undelstand€that the number of CCs configured for the terminal is one while the base station
understands that the number of CCs configured for the te nal is 5two.Since the terminal understands
that the number of CCs configured for the terminal is one, the terminal receives only PCell. When

succeeding:inesgiving 1he sawnlink daga, in PCellthe terminal maps the fesponse signgls ysing the
mapping illustrated in Fig. GA to the PUCCH resource in the uplink component carrier 10(PUCCH

resource 1)Nagsogiated i @l 9ne-doanei eatespandentehwiththestop SE P dex | the; €&ks occupied
by the PDCCH indicating the PDSCH in PCell (i.e., implicitly signaled).In short, the terminal uses the
phase pointl-d,:®@shleanwhile thésbase station tc ddetemines(te respondecsignalsrasingpthes mapping
illustrated in Fig. 155A since the base station understands that the number of CCs configured for the
terminal is tvic tRrsthB R Werks Misé bade Statiohadan Bstermime tiadt sihgle chatef moeirig alhACK and
single CW of SCell is a NACK or DTX because of the phase point %—1 0) of PUCCH resource I.
Likewige, whéntafling 't telbeRe thetasimtie sobhtd H PSR the ethfinBItheSdd tbhaptheSresponse

signals o the phiase aint (4,93, 9040]The same applies 9 thecase where the way the upderstanding
about the nutiber of CCY i Uifferent betwesdh the badé Station and fre termifarie oppo§’|etoethe case
described a;p(‘?f‘/ﬁ of the PUCCH resource (hereinafter, may be referred to as
“determination method 27).
[0035] Likewise, in Fig. 5B, the error rate characteristics of the
10 set of response signals for CWO0 of component carrier 1 (PCell)
indicate fewer errors than the error rate characteristics of the other
two sets of response signals. In Fig. 5C, the error rate
characteristics of the response signals for two CWs (CW0, CW1) of
component carrier 1 (PCell) indicate fewer errors than the error rate
15 characteristics of the response signals for two CWs (CWO0, CWI1) of
component carrier 2 (SCell).
[0036] Meanwhile, there is a period in which the understanding
about the number of CCs configured for a terminal is different
between a basc station and the terminal (i.e., uncertainty period or
20  misalignment period). The base station notifies the terminal of a
message indicating reconfiguration to change the number of CCs,
and upon reception of the message, the terminal understands that the
number of CCs has been changed and notifies the base station of a
completion message for the reconfiguration of the number of CCs.
25 The period in which the understanding about the number of CCs
configured for a terminal is different between a base station and the

terminal stems from the fact that the base station understands, upon
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25 To put it more specifically, this case is where the base station transmits one piece of single-CW
data on PCeliito the*teFminal using the one CC when the terminal understands that the number of CCs
2F11155-PCT configured for the terminal is two while the base station understands that the number of
CCs configured for the terminal is one. Since the terminal understands that the number of CCs

configured forthedermingl s, g, dhe forminglregeives BCellapd §Gell; Yihan the .2 teFminal

succeeds in receiving the downlink data in PCell, the base station expects to receive, using the

mapping illysiratecindtios &A the feshonse $ighalsemanppesiie dide phase point (-1, 0) of the PUCCH
resource in the uplink component carrier (PUCCH resource 1) associated in a one-to-one

correspondgph@é with thedop €Chripdex ofvli:the GEstocaupied by thiPRXG@CHkindicatinglibe
PDSCH in PCell (implicitly signaled). Accordingly, although the terminal understands that the number
of CCs is twioi ithectermindl hiseds tof hgap ek rasporise signalsniolthie phase pdind € - th ©) lof RUCCH
resource 1 as illustrated in Fig. 5A when single CW of PCell is an 15 ACK and SCell is a DTX.
LikewiSe, wHar fafling frreldivg de dbivhiink tataimbetl the teFrhinaPAddad t6 thap the le&ponse

signals to the phase point (1, 0)..[0041] As described above, even when.the understanding about the
omber of CETLHo ol i a iU e SR B Sk A BAES 20 En 4FA SRF Tl the

eoperee Sl pel i scellesd o sl e oy e g g o spoor

LTE fallback,” hereinatfter). [ upports re spec supports

LTE fallbacg to PHUCCIlformat lagfrig. OB doesiaot 43 shpped L LEfalikackbecguse AVA/Rqis not

mapped to the phase point (-1, 0) of PUCCH resource 1 when PCell performs two-CW processing and
SCell perfonnsasinglaicWV precessing sMare RFIddbaR &d sspecifieallyy &g OB foesigotrsypport LTE

fallback to PUCCH format la. In addition, Fig. 5B does not support LTE fallback because A/D/D is not
mapped to the plrase ipcint {el, Ohof PIICCH sesburcebtcA/NAR is: natt neabped th ¢heephaseapoint (0, 1)
of PUCCH
using the mapping pattern for the results of error detection
corresponding to two CCs,
[0038] When the number of CCs is one, the mapping pattern for a
result of error detection for one CC that is used in the LT.E system
15 is used (may be referred to as “LTE fallback,” hereinafter) in order
to ensure backward compatibility with the LTE system. More
specifically, when one CC performs single-CW processing, an ACK
is mapped to the phase point (-1, 0) and a NACK 1s mapped to the
phase point (I, 0) using BPSK mapping (may be referred to as
20  “fallback to Format la,” hereinafter) as illustrated in Fig. 6A. As
illustrated in 6B, when one CC performs two-CW processing,
ACK/ACK, ACK/NACK, NACK/ACK and NACK/NACK are mapped
to the phase points (-1, 0), (0, 1), (0, -1), and (1, 0), respectively,
using QPSK mapping (may be referred to as “fallback to Format 1b,”
25  hereinafter).

[0039] To be more specific, a description will be provided using

an example of a case where the base station transmits one piece of
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Sresource 1, and N/A/D is not mapped to the phase point (0, -1) either when PCell performs single-CW
processing &nd ISEEILberforms two-CW processing.More specifically, Fig. 513 does not support LTE
fallback to PUCCH format 1 b.Fig. 5C does not support LTE fallback because A/A/D/D is not mapped
to the phase 0 point (-1, 0) of PUCCH resource 1, A/N/D/D is not mapped to the phase point (0, I) of

PUCCH resguree.L. @qd NIVD/Ryispnet mappgdda the phase goint{0; s 1l PYGGH reseprcq 1 either.
More specifically, Fig. 5C does not support LTE fallback to PUCCH format Ib. 15[0043] In the mapping

method disglgseg imNonsRateatsLikeratuiren(hareinafies] abhyviaied: as NPY) 8{maybeyefeged to as
"transmission rule table" or "mapping table") (Figs. 7 and 8), two ACK/NACK bits (may be referred to

as "HARQ-ACK" hit) f{¢dgrespdnd ta b@randtlelim NP 9) in case ofvlidle AGK/NAL: 201tBitsyin Fig. 8,
for example, can be always determined by determination method I. However, the remaining two
ACK/NACKubitse(corrasiporidiag tdib2 e b8 inNPL O)incthe figurACKINACK:Bitst miFigl & are
always determined by determination method 2. An evaluation result using the abovementioned
mappirg is ditlosed PBHENPL D, St 83 be sdentHaR i citad-Adirk craratheristied ofd2%and b3

are poor as compared with b0 and bl. [0044]In the mapping method disclosed in NPL 10 (Fig. 9), the
A b et B et

2F11155-PEAPHURbE (REOUARS hatdfr b Ge Bt oy detdifimaih metidd 1 is

smoothed owgngswgc%igsd%oéein receiving the downlink data in PCell, the

terminal maps the response signals using the mapping illustrated in
Fig. 6 A to the PUCCH resource in the uplink component carrier
10 (PUCCH resource 1) associated in a one-to-one correspondence with
the top CCE index of the CCEs occupied by the PDCCH indicating
the PDSCH in PCell (i.e., implicitly signaled). In short, the
terminal uses the phase point (-1, 0). Meanwhile, the base station
determines the response signals using the mapping illustrated in Fig.
15 S5A since the base station understands that the number of CCs
configured for the terminal is two. In other words, the base station
can determine that single CW of PCell 1s an ACK and single CW of
SCell 1s a NACK or DTX because of the phase point (-1, 0) of
PUCCH resource 1. Likewise, when failing to receive the downlink
20 data in PCell, the terminal needs to map the response signals to the
phase point (1, 0).
[0040] The same applies to the case where the way the
understanding about the number of CCs is different between the base
station and the terminal is opposite to the case described above.
25 To put it more specifically, this case is where the base station
transmits one piece of single-CW data on PCell to the terminal using

the one CC when the terminal understands that the number of CCs
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specifically, it is possible to determine b3 in PUCCH 1, b0 and bl in PUCCH 2, bl and b2 in PUCCH 3,
and b3 in PLRTUOELLHY 5 determination method 1. In Fig. 9, the number of PUCCH resources that can
be determined by determination method 1 for each bit is one with b0, two with bl, one with b2 and two
with b3. Furthermore, NPL 10 discloses nothing about associations between PUCCH 1 and b0,

PUCCH 2 i, BYECH3 a1 112, A BLICCHA wilh 3, it L 10they e pssaciated it each

other, implicit signaling for an optional ACK/NACK bit is supporte .However, this mapping

cannot suppRH L falihacksientwor GEs s Citationglist 15 Nop-Prientligratures [0045] NRL,1.3GPP TS
36.211 V9.1.0, "Physical Channels and Modulation (Release 9)," March 2010 20 NPL 2 3GPP IS

36.212 V9.21{x"Mudtipiexingantkekannék coging(iRelaaset s Hne 201Q NPt Sure BGHP {h2 36.213
V9.2.0, "Physical layer procedures (Release 9)," 25June 2010
terminal is two, the terminal receives PCell and SCell. When the
5 terminal succeeds in receiving the downlink data in PCell, the base
station expects to receive, using the mapping illustrated in Fig. 6A,
the response signals mapped to the phase point (-1, 0) of the PUCCH
resource in the uplink component carrier (PUCCH resource 1)
associated in a one-to-one correspondence with the top CCE index of
10 the CCEs occupied by the PDCCH indicating the PDSCH in PCell
(implicitly signaled). Accordingly, although the terminal
understands that the number of CCS is two, the terminal needs to
map the response signals to the phase point (-1, 0) of PUCCH
resource 1 as illustrated in Fig. 5SA when single CW of PCell is an
15 ACK and SCell is a DTX. Likewise, when failing to receive the
downlink data in PCell, the terminal needs to map the response
signals to the phase point (1, 0).
[0041] As described above, even when the understanding about the
number of CCs configured for a terminal is different between a base
20  station and the terminal, the response signals on PCell and SCell
need to be correctly determined (may be referred to as “to support
LTE fallback,” hereinafter).
[0042] Fig. 5A supports LTE fallback. More specifically, Fig. 5A
supports LTE fallback to PUCCH format la. Fig. 5B does not
25 support LTE fallback because A/A/D is not mapped to the phase
point (-1, 0) of PUCCH resource 1 when PCell performs two-CW

processing and SCell performs single-CW processing. More
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NPL 4 Seigo Nakao, Tomofumi Takata, Daichi Imamura, and Katsuhiko 2F1 1 155-PCT Hiramatsu,
"Performangel éhttakicément of E-UTRA uplink control channel in fast fading environments,"
Proceeding of IEEE VTC 2009 spring, April. 2009 NPL 5 5Ericsson and ST-Ericsson, "A/N
transmission in the uplink for carrier aggregation,” R1-100909, 3GPP TSG-RAN WGL1 #60, Feb. 2010

NPL6  Z}E3GEH %eﬂﬁg #Al R1-081 7% Wiplink Cemirob Ghanpg! 1Q,Design dqy
LTE-Advanced," May 2 09 NPL 7 Panasonic, 3GPP RA | meeting 457, R1-091744, "UL ACK/NACK

transmissiofb@mBYAGH for Lawias iaggregatian,” May 2008 NiP48 d5p#drk, UG Eleehpniesk
Qualcomm Incorporated, ZTE, 3GPP RANI meeting,R1-104140,"ACK/NACKMultiplexingSimulation

AssumptionsinaRekl1®,’ Dube 20100t mapped to the phase point (-1, 0) of PUCCH

resource 1, A/N/D is not mapped to the phase point (0, 1) of PUCCH

5 resource 1, and N/A/D is not mapped to the phase point (0, -1)

either when PCell performs single-CW processing and SCell

performs two-CW processing. More specifically, Fig. 513 does not

support LTE fallback to PUCCH format 1b. Fig. 5C does not

support LTE fallback because A/A/D/D is not mapped to the phase

10  point (-1, 0) of PUCCH resource 1, A/N/D/D is not mapped to the
phase point (0, 1) of PUCCH resource 1, and N/A/D/D is not mapped
to the phase point (0, -1) of PUCCH resource 1 either. More
specifically, Fig. 5C does not support LTE fallback to PUCCH
format Ib.

15  [0043] In the mapping method disclosed in Non-Patent Literature
(hereinafter, abbreviated as NPL) 8 (may be referred to as
“transmission rule table”™ or “mapping table”) (Figs. 7 and 8), two
ACK/NACK bits (may be referred to as “HARQ-ACK” bit)
{(correspond to b0 and bl in NPL 9) in case of “four ACK/NACK

20 Bits” in Fig. 8, for example, can be always determined by
determination method 1. However, the remaining two ACK/NACK
bits {corresponding to b2 and b3 in NPL 9) in the “four ACK/NACK
Bits” in Fig. 8 are always determined by determination method 2.
An evaluation result using the abovementioned mapping is disclosed

25 in NPL 9, and it can be seen that NACK-to-ACK characteristics of
b2 and b3 are poor as compared with b0 and bl.

{0044] In the mapping method disclosed in NPL 10 (Fig. 9), the

20



NPL 9 CATT,3GPPRAN!meeting,R1-104314,"Equalization of 20 ACK/NACK bit performance in
LTE-A," Augt P026-NPL 10 Panasonic, 3GPP RAN1 meeting #61, R1-102856, "Support of UL
ACK/NACK channel selection for carrier aggregation,” May 2010 25Summary of Invention Technical
Problem [0046] In the channel selection described above, the method used 2F1 1155-PCT by the

base station {g,determige regpopsegignals yaries depepding qryine mapping method.4s aggsult, the

error rate characteristics vary for each set of response signals. [0047]In the case where the €rror rate

characteristics ¥ayi fpit fo@ach sek oliresparse; signals cl@rgeh iransiaission ROWET tis, reqniregeven for
a terminal having strict restrictions on its transmission power when the terminal transmits response

signals having:pobircerrby rateicharactetisticsotal the base statbon nlrPaddifidh, theincredse Inin
transmission power in this case causes an increase in 10interference to other terminals. [0048] In
addition, astdé§dribed“abobé, the PUBEH iresdlikce (nttheduplimk €¢orhponisnt ddrriet (@.94 PUEZCH
resource in PUCCH region 1 in Fig. 4) needs to be associated in a one-to-one correspondence with
the top’ CCE f8ER & tHe TCHS bredpikd by thE BDCCIPEsiRbidRi tePDSEH inPeeEcell)
(implicit Slgﬂ?g?gc)alg %hear(]i%etlermined by determination method | for each bit is one
with b0, two with bl, one with b2 and two with b3. Furthermore,
NPL 10 discloses nothing about associations between PUCCH 1 and
b0, PUCCH 2 and bl, PUCCH 3 and b2, and PUCCH 4 with b3, but if
10 they are associated with each other, implicit signaling for an

optional ACK/NACK bit is supported in NPL 10. However, this

mapping cannot support LTE fallback in two CCs.

Citation List
15  Non-Patent Literatures
[0045]
NPL 1
3GPP TS 36.211 V9.1.0, “Physical Channels and Modulation
(Release 9),” March 2010
20 NPL 2
3GPP TS 36.212 V9.2.0, “Multiplexing and channel coding (Release
9),” June 2010
NPL 3
3GPP TS 36.213 V9.2.0, “Physical layer procedures (Release 9),”
25  June 2010
NPL 4

Seigo Nakao, Tomofumi Takata, Daichi Imamura, and Katsuhiko
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selection. When a terminal fails to receive the PDCCH indicating the PDSCH intended for the terminal
in PCell, thétermin&dannot identify the PUCCH resource in the uplink component carrier associated
in a one-to-one correspondence with the top CCE index of 20 the CCEs occupied by the PDCCH
resulting in reception failure. For this reason, when the result of error detection on the PDSCH in PCell
is a DTX, the;mapning,needs (9. be.onedhatdpesnalss this PUCEH fesourge (6. Supparing
implicit signaling). [0049]Moreover,considering the periodin which the " 25 undeérstanding about the

number of &g cRpfigured for @ tanminahisidibfereah betwaen,a bagerstation andithe tegmingl éi.e.,
uncertainty period or misalignment period), the mapping has to be one that 2F1 55-PCT supports LTE

fallback. In pariiagarAgansidefing that a maximum of two CCs is mostly used in the introductory phase

of the LTE-A system, the mapping has to be one that supports LTE fallback when the number of CCs

is two. 5[008@)k i$ an object of the claimed invention to provide a terminal apparatus and a

retransmission control method that make it possible to support LTE fallback from two CCs while

improving the khsraéteddtits ol rdspbstddignalé havirg Povrmtiandission charasmhistes by

smoothing out, among the bits,.the Quﬁgr f 190 PUC;C%—{ resqurces each allowing an ACK/NACK to
LRI ountel

be determiriéd By biEdeRFMiniY th fn which therspBnde sighrs dreported

in a case w rleOARQ is applied to communications using an uplink component carrier and a plurality
of downlink component carriers associated with the uplink component 15 carrier while CCEs in a
PDCCH regignjing’Cell are associated in a one-to-one correspondence with PUCCH resources in the
uplink component carrier. Solution to Problem 20[0051] A terminal apparatus according to an aspect of

the claimedzinventian irclrdes; ia shwnlink datar reraivingisection ihal iegeivesndeywnink data1
transmitted on at least one downlink data channel of a plurality of downlink component carriers; an
error detectihgssectidn thatldétécls thecprésernde pr 2b88nce of a reception error in the 25 received
downlink data; a transmission section that transmits response signals using an uplink control channel
of an uplinkBkpbnent carrier on the basis of a result of error detection

Panasonic, 3GPP RAN1 meeting #57, R1-091744, “UL ACK/NACK
transmission on PUCCH for Carrier aggregation.” May 2009
NPL 8
15 CATT, LG Electronics, Qualcomm Incorporated, ZTE, 3GPP RANI
meeting, R1-104140, “ACK/NACK  Multiplexing Simulation
Assumptions in Rel-10,” June 2010
NPL 9
CATT, 3GPP RANI meeting, R1-104314, “Equalization of
20  ACK/NACK bit performance in LTE-A.” Aug. 2010
NPL 10
Panasonic, 3GPP RANI meeting #61, R1-102856, “Support of UL

ACK/NACK channel selection for carrier aggregation,” May 2010

25  Summary of Invention
Technical Problem

[0046] In the channel selection described above, the method used
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2F11155-PCT obtained by the error detecting section, in which a plurality of uplink control channel
regions assei¢iatéd-iith the plurality of downlink component carriers are each defined by a resource
group defined by a plurality of sequences in the same time frequency 5 resource block, and the
transmission section transmits the response signals using the uplink control channel allocated in any

of the pluraly gfplipk Sonirol fANAe! segions: 90521 A stiansimissign contil methed aecording to

an aspect of the claimed invention comprising: receiving ata 10 fransmitted on at least one
downlink daf@ channgl.gf @ Rlurafi ©f downlink gomponentqarriers,detasting the RIRSSNCE Of
absence of a reception error in the received downlink data; and transmitting response signals using an
uplink controkehannelfan uplinkfcareponent eaprierian the basis of a result of the error detection, in
15 which a plurality of uplink control channel regions respectively associated with the plurality of
downlink cdriifdrient carridiscaressachvdefinedtine a cesouras geouh definedrbytaqlurality of sequences
in the same time frequency resource block, and the response signals are transmitted using the uplink
control’chasdéitalfcated incamP 8F20tHE pRAality BTARIIK EBAFGISCha NS TaGdNES Advantageous
Effects of Invention [0053]According to the claimed invention, it is possible to support LTE fallback
from two CES %il%%‘hp%\}i?ﬁ‘iﬁﬂ agSIbﬁ‘éPé‘@teﬁéfib‘étofrt%%ﬁdﬁééoﬁéné’l§ haVindFobriratiditission

characteristicg, b I,smofxl)’gqling! oult, arpion%tge tt%igs trrlnei : cl;,ln}l%esl’ cgnPUCCH resources each allowing an
ACK/NACKYS Bé 'de e'rmlned1 EFE&lgé- T onl?/sby ‘etermnl?ing the PBELH resourté ifWhith the

response sigials afe [epartert In fqaseivder AR IspRlied fo sammunications g an glink

component carrier and a plurality of downlink component carriers associated with the uplink
component; fGarkigs While; GGEsinaBRCHHyegion in Pkell ake assapiatedin & pResRsenen

correspondence with PUCCH resources in the uplink component carrier. Brief Description of Drawings
10 interference to other terminals.
[0048] In addition, as described above, the PUCCH resource in the
uplink component carrier (e.g., PUCCIH resource in PUCCH region |
in Fig. 4) needs to be associated in a one-to-one correspondence
with the top CCE index of the CCEs occupied by the PDCCH
15 indicating the PDSCH in PCC (PCell) (implicit signaling) in channel
selection. When a terminal fails to receive the PDCCH indicating
the PDSCH intended for the terminal in PCell, the terminal cannot
identify the PUCCH resource 1in the uplink component carrier
associated in a one-to-one correspondence with the top CCE index of
20 the CCELEs occupied by the PDCCH resulting in reception failure.
For this reason, when the result of error detection on the PDSCH in
PCell is a DTX, the mapping needs to be one that does not use this
PUCCH resource (i.e., supporting implicit signaling).
[0049] Moreover, considering the period in which the
25 understanding about the number of CCs configured for a terminal is

different between a base station and the terminal (i.e., uncertainty

period or misalignment period), the mapping has to be one that
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10[00541 Fig. 1 is a diagram illustrating a method of spreading response signals and reference
signals;  2F11Fg-IZ08 a diagram illustrating an operation related to a case where TDM is applied to
response signals and uplink data on PUSCH 15resources; Fig. 3 is a diagram provided for
describing asymmetric carrier aggregation and a control sequence applied to individual terminals;

Fig. 4 is a diggrag. proyided for deseiibingasymmelria 20carier aggregation and agantrgl sequence

applied to individual terminals; Fig. 5 is diagram 1 provided for describing examples of

ACK/NACKMaRpiNG; Cs is itk s diagram 2 peovidesfandeseribing examples of 2rACK/NACK
mapping; Fig. 7 illustrates ACK/NACK mapping 1 disclosed in NPL 8; Fig. 8 illustrates ACK/NACK

mapping 2 slisclesed ih NRhaGi p2frg 1 165-RCThkigo Adlluskates ALK/ NACK Imdaping: discloked in NPL
10; Fig. 10 is a block diagram illustrating a configuration of a base station according to
Embodiment ¢ afithebclaimed-ibventidng o.

5 [0050] It is an object of the claimed invention to provide a
terminal apparatus and a retransmission control method that make it
possible to support LTE fallback from two CCs while improving the
characteristics of response signals having poor transmission
characteristics by smoothing out, among the bits, the number of

10 PUCCH resources each allowing an ACK/NACK to be determined
only by determining the PUCCH resources in which the response
signals are reported in a case where ARQ is applied to
communications using an uplink component carrier and a plurality of
downlink component carriers associated with the uplink component

15 carrier while CCEs in a PDCCH region in PCell are associated in a

one-to-one correspondence with PUCCH resources in the uplink

component carrier.

Solution to Problem

20 [0051] A terminal apparatus according to an aspect of the claimed
invention includes: a downlink data receiving section that receives
downlink data transmitted on at least one downlink data channel of a
plurality of downlink component carriers; an error detecting section
that detects the presence or absence of a reception error in the

25 received downlink data; a transmission section that transmits
response signals using an uplink control channel of an uplink

component carrier on the basis of a result of error detection
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Fig. 11 is a block diagram illustrating a configuration of a terminal according to Embodiment 1 of the
claimed inventidny-PCT Fig. 12 illustrates control example 1 for PUCCH resources according to
Embodiment 1 of the claimed invention; Fig. 13 illustrates control example 2 for PUCCII
resources according to Embodiment 1 of the claimed invention; 10Fig. 14 illustrates control example 1

for ACK/NAGK Imapging C?ﬂ.@”@}%ﬁ”&%?@i@??ﬂgl oL the faimed i&‘ﬁ%ﬁ?”é Piu'iig-%gg lilystrates

example 1 of an ACK/NACK mapping table according to Embodiment 1 of the cfaime ention;

Fig. 16 illustrptes eontial @xaMRIg ok PUECEH FRsONEGes: 1aacgordingyto fembodiment i, of fhe
claimed invention; Fig. 17 illustrates control example 2 for ACK/NACK mapping according to

Embodimentawai thekclaiomed dnventions rri e r Figr8 diustrates examme 2:0fthecACKINALK prapping
table according to Embodiment 1 of the claimed invention; 20Fig. 19 illustrates control example 4 for
PUCCH resbuoesdacbordingtdiEmb odineent ske gfitbie ataimied inventiamp e  tifig. 20clustrates control
example 3 for ACK/NACK mapping according to Embodiment 1 of the claimed invention; Fig. 21
illustrafes e5X@TAPIESS of the RCRINABKE niappiy 25teble BeEbidingts ERBUdiniBst 1¢5fha ttaimed

invention; Fig. 22 illustrates control exan]\ple 4 for AICK/NACK mapping according to Embodiment 1 of
the claimed iititonusing the uplink control c¢hannel allocated in any of the

plurality of uplink control channel regions.
[0052] A retransmission control method according to an aspect of
the <claimed invention comprising: receiving downlink data
10 transmitted on at least one downlink data channel of a plurality of
downlink component carriers; detecting the presence or absence of a
reception error in the received downlink data; and transmitting
response signals using an uplink control channel of an uplink
component carrier on the basis of a result of the error detection, in
15  which a plurality of uplink control channel regions respectively
associated with the plurality of downlink component carriers are
ecach defined by a resource group defined by a plurality of sequences
in the same time frequency resource block, and the response signals
are transmitted using the uplink control _channel allocated in any of

20  the plurality of uplink control channel regions.

Advantageous Effects of Invention

[0053] According to the claimed invention, it is possible to

support LTE fallback from two CCs while improving the
25  characteristics of response signals having poor transmission

characteristics by smoothing out, among the bits, the number of

PUCCH resources each allowing an ACK/NACK to be determined
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2F11155-PCT Fig. 23 illustrates example 4 of the ACK/NACK mapping table according to Embodiment
1 of the claitfied #dvigtition; Fig. 24 illustrates example 5 of the ACK/NACK mapping table according to
Embodiment 1 of the claimed invention; 5Fig. 25 illustrates example 6 of the ACK/NACK mapping
table according to Embodiment 1 of the claimed invention; Fig. 26 illustrates example 7 of the

ACKINACK,mapping tahlg.agcarding tpembedingent 1 of the claimgd ipyeptiony ig, 2 jllysrates a

control examplé for ACK/NACK mapping 10according to Embodiment 2 of the claimed invention;
Fig. 28 illusiratgs an examplegfan ACKNACK mapping talleccording toEmboglinen 2 efthe
claimed invention; Fig. 29 is a diagram representing the number of CWs on PCell and the number
of CWs on &&elivang the number bi § SACKMNAGK dits with each aumberaf dawplink-demparfent
carriers in Embodiment 2 of the claimed invention;

downlink component carriers associated with the uplink component
5 carrier while CCEs in a PDCCH region in PCell are associated in a

one-to-one correspondence with PUCCH resources in the uplink

component carrier.

Brief Description of Drawings
10 [0054]

Fig. 1 1is a diagram 1illustrating a method of spreading
response signals and reference signals;

Fig. 2 is a diagram illustrating an operation related to a case
where TDM i1s applied to response signals and uplink data on PUSCH

15 resources;

Fig. 3 is a diagram provided for describing asymmetric
carrier aggregation and a control sequence applied to individual
terminals;

Fig. 4 is a diagram provided for describing asymmetric

20  carrier aggregation and a control sequence applied to individual
terminals;

Fig. 5 1s diagram 1 provided for describing examples of
ACK/NACK mapping;

Fig. 6 is diagram 2 provided for describing examples of

25 ACK/NACK mapping;
Fig. 7 illustrates ACK/NACK mapping I disclosed in NPL §;

Fig. 8 illustrates ACK/NACK mapping 2 disclosed in NPL §;
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Fig. 30 is a diagram provided for describing reasons why implicit signaling according to Embodiment 2

of the claim&8d iny&Midh cannot be used; 20Fig. 31 illustrates a control example for PUCCH resources

according to Embodiment 2 of the claimed invention (case 6); Fig. 32 illustrates an example of the
ACK/NACK mapping table according to Embodiment 2 of the claimed invention (case 6); Fig. 33

lllustrates a control gxgmple far RUGCH resqurces @ia‘?&gﬁe&’ﬁ;\lg‘é‘/’ Fppdingnt? Qipthe gaimed

invention (case 7); Fig. 34 illustrates an example of th NACK mapping table according to
Embodiment 2 of the;glainmgdigventiog kasei 4)r 213 1BPsPGling  Figo3TilustRI®THa $onjrol
example for PUCCI' resources according to Embodiment 2 of the claimed invention (case 8); and

Fig. 36 illustrates an exampte of tHe ACK/NAGK diapping fable dceartinghtodEmbediment; 2 of the
claimed invention (case 8). 5 Description of Embodiments [0055] Hereinafter, embodiments of the
claimed invention will be ddscribed inl dethil dvialy refereride sorthie mgcampanyirmudrawimgs: Throughout
the embodiments, the same elements are assigned the

-

5 terminal according to Embodiment 1 of the claimed invention;
Fig. 12 illustrates control example 1 for PUCCH resources
according to Embodiment 1 of the claimed invention;
Fig. 13 illustrates control example 2 for PUCCH resources
according to Embodiment 1 of the claimed invention;
10 Fig. 14 illustrates control example 1 for ACK/NACK mapping
according to Embodiment 1 of the claimed invention;
Fig. 15 illustrates example 1 of an ACK/NACK mapping table
according to Embodiment 1 of the claimed invention;
Fig. 16 illustrates control example 3 for PUCCH resources
15 according to Embodiment 1 of the claimed invention;
Fig. 17 illustrates control example 2 for ACK/NACK mapping
according to Embodiment 1 of the claimed invention;
Fig. 18 illustrates example 2 of the ACK/NACK mapping
table according to Embodiment 1 of the claimed invention;
20 Fig. 19 illustrates control example 4 for PUCCH resources
according to Embodiment 1 of the claimed invention;
Fig. 20 illustrates control example 3 for ACK/NACK mapping
according to Embodiment 1 of the claimed invention,
Fig. 21 illustrates example 3 of the ACK/NACK mapping
25 table according to Embodiment 1 of the claimed invention;
Fig. 22 illustrates control example 4 for ACK/NACK mapping

according to Embodiment 1 of the claimed invention;
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10same reference numerals and any duplicate description of the elements is omitted.
[0056](Emlmadimenhre) (Configuration of Base Station) Fig. 10 is a configuration diagram of
base station 100 15according to Embodiment 1 of the claimed invention. In Fig. 10, base station 100
includes control section 101, control information generating section 102, coding section 103,

modulation section iLQ cggln%aégttl?&]eg ’%st% nsmls%l?n ontr%ll' tie%lgggmggggg?:g

section 107, mapping Section inverse 2 ourier transform section

section 110,raglio fransnitting seetion 4 ilfedio receiving $964aN. 412, CRyiemQYing section 113,

PUCCH extracting section 114, despreading section 115, sequence controlling section 116, correlation

processing section E1¢, AN detenining sectionnda 8 bandigd AN 28despreading sacdippikld,
inverse discrete Fourier transform (IDFT) section120,bundledA/Ndeterminingsection12land

retransmissiobleoatrobsidgnat genératingdeation 122.f 2k:1d bb-RET [D05F1Control section 101
assigns a downlink resource for transmitting control information (i.e., downlink control information
assignfment resourcé) and’a dolWrlirikaespurceastansmiting downhinklaeKes dovemimik data

assignment resource) for a
table ac¢ording to Embodiment 1 of the claimed invention;

Fig. 26 illustrates example 7 of the ACK/NACK mapping
table according to Embodiment 1 of the claimed invention;

Fig. 27 illustrates a control example for ACK/NACK mapping

10 according to Embodiment 2 of the claimed invention;

Fig. 28 illustrates an example of an ACK/NACK mapping
table according to Embodiment 2 of the claimed invention;

Fig. 29 is a diagram representing the number of CWs on
PCell and the number of CWs on SCell and the number of

15  ACK/NACK bits with each number of downlink component carriers
in Embodiment 2 of the claimed invention;

Fig. 30 is a diagram provided for describing reasons why
implicit signaling according to Embodiment 2 of the c¢laimed
invention cannot be used;

20 Fig. 31 illustrates a control example for PUCCH resources
according to Embodiment 2 of the claimed invention {(case 6);

Fig. 32 illustrates an example of the ACK/NACK mapping
table according to Embodiment 2 of the claimed invention {(case 6);

Fig. 33 illustrates a control example for PUCCH resources

25 according to Embodiment 2 of the claimed invention (case 7);
Fig. 34 illustrates an example of the ACK/NACK mapping

table according to Embodiment 2 of the claimed invention {(case 7);
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5resource assignment target terminal (hereinafter, referred to as "destination terminal” or simply
"terminal) 2D0\ IFRiBG@source assignment is performed in a downlink component carrier included in a
component carrier group configured for resource assignment target terminal 200. In addition, the
downlink control information 10 assignment resource is selected from among the resources

corresponding to downlinkconrg| ehanael (e, SREGH) i cachdawnlink eprapenent cartier,
Moreover, the downlink data assignment resource is selecte from among the resources '

corresponding, for dowplink data shanneh e FRRCH) in fash 143 dpvalink companent carrier. In

addition, when there are a plurality of resource assignment target terminals 200, confrol section 101
assigns different regoyrces 4o resource: assigamenhiarget terminads 200 krespectively: J0058]T he
downlink control information assignment resources are 20 equivalent to L1/L2 CCH described above.
To put it moeeh$pecificatiy i the downtiblo dontrkol informiation assignmenhresouroes @reseaéh formed of
one or a plurality of CCEs (or R-CCEs, and may be referred to as -CCE" simply, without any distinction
betweén CCE and R-CCE). 25[0059]Control section 101 determines the coding rate used for
transmitting control information to resource assignment target terminal 200.The data size of the control
information'Y&fg&1 BH LT 85 FerbgeidhaiHg on the coding rate. Thus, control section 101 assigns a

downlink c%%\c/g é forrplation as J[%nment espurce I’tlavinp% e number of CCEs that allowgthe control
information havi gthis data §i7e'to be M 8pe15nt81}h% fesou e.ngféﬁ Cb?er%Péé%ﬁoﬁv i 1%%tputs

information on, the @Qéfvnfiﬁ‘kéj@l‘éifi‘s%'bqrﬂﬂ"e{‘éf-{‘g?@fﬂEcee tPoCﬁﬂtéo'a!@fco&ﬁ%f%%‘ﬁ%%er@‘ijQ%E%@‘?“

102.Moreover, control section 101 outputs information on the

Throughout the embodiments, the same elements are assigned the
10 same reference numerals and any duplicate description of the
clements is omitted.
[0056] (Embodiment 1)
(Configuration of Base Station)
Fig. 10 is a configuration diagram of base station 100
15 according to Embodiment 1 of the claimed invention.
In Fig. 10, base station 100 includes control section 101, control
information generating section 102, coding section 103, modulation
section 104, coding section 105, data transmission controlling
section 106, modulation section 107, mapping section 108, inverse
20 fast Fourier transform (IFFT) section 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 controlling section 116, correlation
processing section 117, A/N determining section 118, bundled A/N
256 despreading section 119, inverse discrete Fourier transform (IDFT)

section 120, bundled A/N determining section 121 and

retransmission control signal generating section 122.
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coding rate to coding section 103.In addition, control section 101 determines and outputs the coding
rate of trangmiissiorpdata (i.e., 10 downlink data) to coding section 105. Moreover, control section 101
outputs information on the downlink data assignment resource and downlink control information
assignment resource to mapping section 108. However, control section 101 controls the assignment in

such a way W‘%L}ﬁ dov&ngln %qta &ncdt pé)lsfvnl 1cog égl%g@fogmaélg&fqr rl(e downll k datafgre

mapped to he Sarhe downl ik component carrier. [ ntrol information generatlng section 102

generates angd QuipYtg &gnUQHWQ'I”E‘HQHfﬂQM%'BQ(W% 'nf%rmﬁﬁ@ﬁﬂkn e dayynlink daip,assignment
resource to coding section 103.This 20control information is generated for each downlink component

carrier.In additinn. when thesrearec plusality of reseuraeiassignment-tagget derminalss 200, the control
information includes the terminal ID of each destination terminal 200 in order to distinguish resource

assignmentitarget teiminkd$200ifrom ohewb landthetaFor examplen thet contsal unfornation includes
CRC bits masked by the terminal ID of destination terminal 200.This control information may be
referred to a85eBRE®| iHfOTREALIBE Carryiig 2F 1EIS5IPElT (hereinafter, referred to as

“destination terminal™ or simply “terminal™) 200. This resource
assignment is performed in a downlink component carrier included
in a component carrier group configured for resource assignment
target terminal 200. In addition, the downlink control information
10 assignment resource is selected from among the resources
corresponding to downlink control channel (i.e., PDCCH) in each
downlink component carrier. Moreover, the downlink data
assignment resource is selected from among the resources
corresponding to downlink data channel (i.e., PDSCH) in each
15 downlink component carrier. In addition, when there are a
plurality of resource assignment target terminals 200, control
section 101 assigns different resources to resource assignment target
terminals 200, respectively.
[0058] The downlink control information assignment resources are
20  equivalent to L1/L2 CCH described above. To put it more
specifically, the downlink control information assignment resources
are cach formed of one or a plurality of CCEs {(or R-CCEs, and may
be referred to as “CCE” simply, without any distinction between
CCE and R-CCE).
25 [0059] Control section 101 determines the coding rate used for
transmitting control information to resource assignment target

terminal 200. The data size of the conirol information varies
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downlink assignment" or "downlink control information (DCI)." [0062] Coding section 103 encodes the
control infopmiitien-BSing the coding rate received from control section 101 and outputs the coded
control information to modulation section 104. [0063]Modulation section 104 modulates the coded
control information and outputs the resultant modulation signals to mapping section 108. [0064]Coding

section 105 goest mtransthSDn %Q €y tdownl mdsatag f% ?Q?h %3% 'nﬁtﬁ% ljermlnal 290 and the
coding rate 10 in orm%tlon from contro %ectlon 101 as |ﬁput and encodes and outputs t

transmissiondgia {9 data Jrasgissianeantelling S%%%‘?%&Q@e HOWEYes, WBEN 8 Ry %%OW”"”k

component carriers are assigned to destination terminal 200, coding section 105 encodes each piece

of transmisgigm @ata & hedrarsmitied: Db 1S eoreespanding epeh the awRlinkCORIR0AR N4 carriers
and transmits the coded pieces of transmission data to data transmission controlling section 106.

[0065]Datadtransidsiomegntrofling séction skO6rowtputs the coded transmission data to modulation
section 107 and also keeps the 20 coded transmission data at the initial transmission. Data
transmiissidr’ €dvitdollifigsettion 106 keapsithé codepttandmissionidata for eathadebtimation kerminal
200. In addition, data transmission controlling section 106 keeps the transmission data for one
destination4@! i 60 B BAch Wik EBnfsUhEt cARHEHER BB Qi trd rdidmitsidhYata is
transmitted I'%g?us I:I’\/P possmle to {ornp not onlg/ retE mISStIOH control for overall data transmitted
to destlnatlé erminal’260, beLﬁ’aIso fetransiission’ control f8}id%%a SHPPEPEEIBE P Bn BAch Hownlink

component cajtigt, [DOG6IF é”é'% s UAQY Fegeption ofa Nk 8 DIKArownlink data |

i
transmitted on a cértain downlink co ponent carrier
determines and outputs the coding rate of transmission data (i.e.,

1¢  downlink data) to coding section 105, Moreover, control section
101 outputs information on the downlink data assignment resource
and downlink control information assignment resource to mapping
section 108. However, control section 101 controls the assignment
in such a way that the downlink data and downlink control
15 information for the downlink data are mapped to the same downlink
component carrier.
[0061] Control information generating section 102 generates and
outputs control information including the information on the
downlink data assignment resource to coding section 103. This
20 control information is generated for each downlink component
carrier, In addition, when there are a plurality of resource
assignment target terminals 200, the control information includes
the terminal 1D of each destination terminal 200 in order to
distinguish resource assignment target terminals 200 from one
26  another. For example, the control information includes CRC bits
masked by the terminal 1D of destination terminal 200.This control

information may be referred to as “control information carrying
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from retransmission control signal generating section 122, data 5 transmission controlling section 106
outputs thexgtata 4eptn the manner described above and corresponding to this downlink component
carrier to modulation section 107. Upon reception of an ACK for the downlink data transmitted on a
certain downlink component carrier from retransmission control signal generating 10 section 122, data
transmissio& cont{odlf'(n% és,ection %%Q,d%lgea (t)r{gn ?%gbke ti{)rthf manner descri dCEi ave and

OWn S1 111 [ ! Nnrormatio .
correspondlng“{o his down ik component carrier. [006 Modulation’section L07 modulates the coded

ansmissiofy ¢ datagsseiyed (o date rgasuission corfolipg secfion ARG A AopUIRYtsdhe

resultant modulation signals to mapping section 108. [0068] Mapping section 108 maps the modulation
signals of thgcontrel infornationkacaived frapmmedulatian seetlippnlOrto the desauiss indigated by
the downlink control information assignment resource received from control section 101 and outputs
the resultanic2Dndodulatian sighalstatiFéd seciioni 109t [0A69Mapping 8dction 108 maps the
modulation signals of the transmission data received from modulation section 107 to the resource (i.e.,
PDSCH (i.d.) 86whlink datedchiahnen) indictited byl the downdinkalata asbignmederdsoured reteived
from control section 25101 (i.e., information included in the control information) and outputs the
resultant modilatidbHEERhAIE th PR SEEHSF 1005 o] The LohidriRfsHEAE0R ARdHaR8ATigsion data

mappedtoa .. o ios.

[0064] Coding section 105 uses the transmission data (i.e.,
downlink data) for each destination terminal 200 and the coding rate
10 information from control section 101 as input and encodes and
outputs the transmission data to data transmission controlling
section 106. However, when a plurality of downlink component
carriers are assigned to destination terminal 200, coding section 105
encodes each piece of transmission data to be transmitted on a
15 corresponding one of the downlink component carriers and transmits
the c¢oded pieces of transmission data to data transmission
controlling section 106.
[0065] Data transmission controlling section 106 cutputs the coded
transmission data to moduolation section 107 and also keeps the
20  coded transmission data at the initial transmission. Data
transmission controlling section 106 keeps the coded transmission
data for each destination terminal 200, In addition, data
transmission controlling section 106 keeps the transmission data for
one destination terminal 200 for each downlink component carrier on
25 which the transmission data is transmitted. Thus, it is possible to
perform not only retransmission control for overall data transmitted

to destination terminal 200, but also retransmission control for data
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2F11155-PCT plurality of subcarriers in a plurality of downlink component carriers in mapping section
108 is transfprmed-pito time-domain signals from frequency-domain signals in IFFT section 109, and
CP adding section 110 adds a CP to the time-domain signals to form 5 OFDM signals. The OFDM
signals undergo transmission processing such as digital to analog (D/A) conversion, amplification and

up-conversion and ordthe Iilie irpcradio transm'ttinagrsection 111 and are transmitted to terminal 200 via
% aCPIC\)Vr in CoO C TICE

an antenna(.)fb(?‘?lc] récelvmg sedtion 112 receives, via an antenna, the 10 uplink response

signals or r?f%%r(xﬁe sighals fransritted fﬁ%]rgﬁerg’ggglﬁ%@gnangfpegformg regeptiqn @q@gssmg such as

down-conversion, A/D conversion and/or the like on the uplink response signals or reference signals.

[0072]CP rerpoving:seclion:112remevas the, & Paadded:to theckd RNk espansesignals prdeference
signals from the uplink response signals or reference signals that have undergone the reception

processing f{Q0% 3] RUGE khekirdeting seation] 114 gxtractg cfiemattie PUCCH i signals inclutted in the
received signals, the signals in the PUCCH 20 region corresponding to the bundled ACK/NACK
resourée previoushi seponted 2o tearhinak206.cTherbuhtfedorTKINACHK eesbatrae hepeinireféhsto a
resource used for transmission of the bundled ACK/NACK signals and adopting the DFT-S-OFDM
format strulBirBNTé putse fofeshecficany, PUECHSEFSStyIsEciBN 194 edtidctsP5tRéiadta part of

the PUCCH region corresponding to the auidled ACK/NACKlrgﬁourc (i.e., SC-FDMA symbols on
which the bUABIBY ATK/NABKTEIEuBE 8 A8digHE ) St the rferenteP8n5F PSR 'GP BT 455 pCT

the PUCCH,regi né@.e., C-FDMA ols on which the reference signals for demedulatjng,the
bundled AC?(%?I{AOC éigrtl%ales a%i)eogsﬁé%?gd).a F—F"lUftC:tIEIa'enft%(l:ﬁ%eg se%ﬁongllﬁegg?ﬁﬁ]ts %“é?(!fﬁcl%ed data

part to bundlgd, AN, daspreacing sestion 112 and, ouipwis dhe efarencesignal part in.desnygading
section 115-1.

10 section 122, data transmission controlling section 106 deletes the
data kept in the manner described above and corresponding to this
downlink component carrier.

[0067] Modulation section 107 modulates the coded transmission
data received from data transmission controlling section 106 and

15 outputs the resultant modulation signals to mapping section 108.
[0068] Mapping section 108 maps the modulation signals of the
control information received from modulation section 104 to the
resource indicated by the downlink control information assignment
resource received from control section 101 and outputs the resultant

20 modulation signals to IFFT section 109.

[0069] Mapping section 108 maps the modulation signals of the
transmission data received from modulation section 107 to the
resource (i.e., PDSCH (i.e., downlink data channel)) indicated by
the downlink data assignment resource received from control section
25 101 (t.e., information included in the control information) and

outputs the resultant modulation signals to IFFT section 109.

[0070} The control information and transmission data mapped to a
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[0074]In addition, PUCCII extracting section 114 extracts, from the PUCCH signals included in the
received signalssa-plurality of PUCCH regions corresponding to an A/N resource associated with a
CCE that has been occupied by the PDCCH used for transmission of
10thedownlinkassignmentcontrolinformation(DCI),and corresponding to a plurality of A/N resources
previously reﬁ%rqu to terplns%l ZQO.Theer@/N ﬁes%ugﬂ her?m ref%r t%ghe r?slo#lrce to be used for

transmission 0 anl'}\}//N.?o puti Riore s‘p"eciﬁcally, &ngé%trac ing Section'TL4 extrdcts the data part

of the PUCEL 15 regipp GaupsRanding (oithe AN gesQuige, & SGaaMA,symbals.cr uhich,the

uplink control signals are assigned) and the reference signal part of the PUCCH region (i.e., SC-FDMA
symbols ongwhight thefeferenee sianays iy damodylatingsthie uplinkrcqnrisel signatmare agstgped).
PUCCH extracting section 114 outputs both of the 20extracted data part and reference signal part to
despreadingdsgntign ddd-i dn tHi§ mahher ath€ Pesporide signals deentadaivedearathe resduree selected
from the PUCCH resource associated with the CCE and the specific PUCCH resource previously
reportéd to teriivhl D@0 5[0075iSeflieRdd corttrolingisettiond 16ageieistea asecssqirace that
may be used for spreading each of the A/N reported from terminal 200, the reference signals for the
AN, and th%”r%lf’eréﬁcélgltal to analog (D/A) conversion, amplification and up-

conversion and/or the like in radio transmitting section 111 and are
transmitted to terminal 200 via an antenna.
[0071] Radio receiving section 112 receives, via an antenna, the
10 uplink response signals or reference signals transmitted from
terminal 200, and performs reception processing such as down-
conversion, A/D conversion and/or the like on the uplink response
signals or reference signals.
[0072] CP removing section 113 removes the CP added to the
15 uplink r.esponse signals or reference signals from the uplink
response signals or reference signals that have undergone the
reception processing.
[0073}] PUCCH extracting section 114 extracts, from the PUCCH
signals included in the received signals, the signals in the PUCCH
20 region corresponding to the bundled ACK/NACK resource previously
reported to terminal 200. The bundled ACK/NACK resource herein
refers to a resource used for transmission of the bundled
ACK/NACK signals and adopting the DFT-S-OFDM format structure.
To put it more specifically, PUCCH extracting section 114 extracts
25 the data part of the PUCCH region corresponding to the bundled
ACK/NACK resource (i.e., SC-FDMA symbols on which the bundled

ACK/NACK resource is assigned) and the reference signal part of
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2F11155-PCT signals for the bundled ACK/NACK signals (i.e., length-12 ZAC sequence). In addition,
sequence controingsection 116 identifies a correlation window corresponding to a resource on which
the reference signals may be assigned (hereinafter, referred to as 5"reference signal resource") in
PUCCIT resources that may be used by terminal 200.Sequence control section 116 outputs the

information tlﬁgl_c[agf@ é}ﬁ coerrelatlo .wmd%\&g éﬁ&%&%&%ﬁe (r)%fe\rmeﬂgc s; ggtl) ]r_ﬁ% elg%c&%n which

Ib g1o1t 1.8.
the reference signals may be~assighed in resources an ase sequence to

10 conelation prggessing seeliaN, khfhi peAuence SAMPING SARY AquiPuls i iognation

indicating the correlation window corresponding to the reference signal resource and the base
sequence tq gorsalation progessingisaction it 1nadditign, sequ qentreling sgetion 146
outputs the information indicating the 15 correlation window corresponding to the A/N resources on
which an Alhkandithetreferéncedigdals fof tie AfN-aréi agsigrediand thedbasedsequeneestagerrelation
processing section 117-2. [0076]Despreading section 115-1 and correlation processing section
117-1 perforaf precassingoriihe veferentesqignakdiendracteti 20 fidr the PUCCH region
corresponding to the bundled ACK/NACK resource. [0077]To put it more specifically, despreading
section 115L8 Gédprealds thddeferance Si§ralbastlsig Ewatkttsetuehéd te bérasdd. infTom

secondary-spread; the reference signals af the bundled. 25ACK/NACK resource by terminal 200
e T bt S5 5o 5 A0 BhobaSietSectih 1152 oo FaR BHatiienc !

and outputs the
processing15%5:&%%1}7{3—%%5&8 Ehoeri%fgﬁ@%%q%gZE%l%gSfﬂ' resource associated with a
CCE that has been occupied by the PDCCH used for transmission of
1¢  the downlink assignment control information (DCI), and
corresponding to a plurality of A/N resources previously reported to
terminal 200. The A/N resource herein refers to the resource to be
used for transmission of an A/N. To put it more specifically,
PUCCH extracting section 114 extracts the data part of the PUCCH
15 region corresponding to the A/N resource (i.e., SC-FDMA symbols
on which the uplink control signals are assigned) and the reference
signal part of the PUCCH region {(i.e., SC-FDMA symbols on which
the reference signals for demodulating the uplink control signals are
assigned). PUCCH extracting section 114 outputs both of the
20 extracted data part and reference signal part to despreading section
115-2. In this manner, the response signals are received on the
resource selected from the PUCCH resource associated with the CCE
and the specific PUCCH resource previously reported to terminal

200.
25 [0075] Sequence controlling section 116 generates a base sequence
that may be used for spreading each of the A/N reported from

terminal 200, the reference signals for the A/N, and the reference
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indicating the correlation window corresponding to the reference signal resource and the base
sequence arid therahyrfinds a correlation value between the signals received from despreading section
115-1 and the base sequence that 'nay be used in primary- 5 spreading in terminal 200. Correlation
processing section 117-1 outputs the correlation value to bundled A/N determining section 121.

[0079]Despreading section 115-2 and correlati r sing section 117-2 perform progessing on
the re_ferenéé%?@%%ls%é)nrd I/"Iﬁs %géggteg\ ?r%@r? %ﬁ‘g%ﬁ?raﬁg/gc}?fag@&ﬁ 'rég%lsgll§<%g]egp§r%§ig to the
plurality of A gespurges. RPATA0 puh t Qe SReeicalty dsepigading ppgton 4 %2 legprgads the

data part and reference signal part using alsh sequence and a Df T sequence to be used in

secondary-gpreaging o1 4o meﬂ%waéb@ngsrﬁéq{amﬁ% signalpart o5 gaeh of e N drsqyrces by
terminal 200, and outputs the despread signals to correlation processing section 117-2.

[0081]Correlafioreprocessing sectionald 7 2euses dherrfdrmatiar indicating thefeorelntion window
corresponding to each of the A/N 20 resources and the base sequence and thereby finds a correlation
value Betwéen thewigralsieeeived fiom oespreadihg Séction 44612 ansl albasersequencethdt may be
used in primary-spreading by terminal 200. Correlation processing section 117-2 outputs each
correlation 93lue t8TAMPddterriting S8EHAH £18.c251008D AN BEteFminihgtsecidn M1 B detdimines, on
the basis of the plural{%/ of.(%g[relatlon values receiYedA from correlation processing_section 117-2,

Ced

which ofthéimpégz‘) b%@&lfbgtr EnTiCHE atton window corresponding to the

reference signal resource on which the reference signals may be
assigned in bundled ACK/NACK resources and the base sequence to
10 correlation processing section 117-1. Sequence controlling section
116 outputs the information indicating the correlation window
corresponding to the reference signal resource and the base sequence
to correlation processing section 117-1. In addition, seguence
controlling section 116 outputs the information indicating the
15 correlation window corresponding to the A/N resources on which an
A/N and the reference signals for the A/N are assigned and the base
sequence to correlation processing section 117-2,
[0076] Despreading section 115-1 and correlation processing
section 117-1 perform processing on the reference signals extracted
20 from the PUCCH region corresponding to the bundled ACK/NACK
resource.
[0077] To put it more specifically, despreading section 115-1
despreads the reference signal part using a Walsh sequence to be
used in secondary-spreading for the reference signals of the bundled
25  ACK/NACK resource by terminal 200 and outputs the despread
signals to correlation processing section 117-1.

[0078] Correlation processing section 117-1 uses the information
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2F1 1 155-PCT signals from terminal 200 or none of the A/N resources is used. When determining that
the signals arel trneamitted using one of the A/N resources from terminal 200, A/N determining section
118 performs coherent detection using a component corresponding to the 5 reference signals and a
component corresponding to the A/N and outputs the result of coherent detection to retransmission
control signalgengrating section. 122, Meanuhile, when determining (hat terminal 209 uses none of
the A/N resources, AR Je ermining section 1lléloutputs the defermination Yesult indicating that none

of 10 the AN Tpspurees js used tq ratransmisgign.contol signal gengiating section 182 jthe getails of

mapping of ah A/N phase point used in A/N determination will be described, heréinafter. [0083]

Bundled A/pgespseasingsestion ddo.despraads, ysinthaDRE senuemnce: tha buadietAGKINACK
signals corresponding to the 15 data part of the bundled ACK/NACK resource received from PUCCH

extracting seqtidn 114 ahdloutpdtst the despreadisignals tolbF Tsectiba 120: 0084 1Dkl sgetion 120
transforms the bundled ACK/NACK signals in the frequency-domain received from bundled A/N 20
despreadingpsectibm £19 intoetime-domaif Signdisoy $DRT o qussing artioutpats eite Buntiéd
ACK/NACK signals in the time-domain to bundled A/N determining section 121. [0085]Bundled A/N
determining 8éBHidH 121 d&mbERIaid8 the'BlRaIPAERINAE) s‘?@?r%sd@&ﬁégﬁaﬁaﬁag 16 theodata part

of the 25 bLi dled ACK/NACK resource received from 1DFT section 120, using the reference signal

information 1'fhe bundled ACK/NACK signals that is received from correlation processing section

171 In 155-PChadion bucied 4 detsination secion, 121, desgdep e demeguiated

bundled A outputs the result of decoding to retransmission control signal

generating secfiQn143 asihg Hundipd ﬁ(b‘é@g%rm%ﬂ% HRWeMEre YR 1hE corRIaLnR Value o

received from correlation processing section 117-1'is smaller than a threshold, and bundled A/N
determjning seclion-121thus determingas! fhat tarmivat 200 degs Mt useravy pondiatbA(N resource to

transmit the signals, bundled A/N determining section 121 outputs the result of determination to
retransmisgionreditrol sfghalgereratingesection 10122,
[6080] To put it more specifically, despreading section 115-2
despreads the data part and reference signal part using a Walsh
sequence and a DIFT sequence to be used in secondary-spreading for
15 the data part and reference signal part of each of the A/N resources
by terminal 200, and outputs the despread signals to correlation
processing section 117-2.
[0081] Correlation processing section 117-2 uses the information
indicating the correlation window corresponding to each of the A/N
20 rtesources and the base sequence and thereby finds a correlation
value between the signals received from despreading section 115-2
and a base sequence that may be wused in primary-spreading by
terminal 200. Correlation processing section 117-2 outputs each
correlation value to A/N determining section 118.
25 [0082] A/N determining section 118 determines, on the basis of the
plurality of correlation values received from correlation processing

section 117-2, which of the A/N resources is used to transmit the
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[0086]Retransmission control signal generating section 122 determines whether or not to retransmit
the data tramsmittegon the downlink component carrier (i.e., downlink data) on the basis of the
information received from bundled A/N determining section 121 and 15 the information received from
A/N determining section 118 and generates retransmission control signals based on the result of
determination. T E)U%It mor(faesfpemfg:ﬁllgo\(yh%r} dete{mlrg g Eﬂ%t.%}wl'?k data transmitted on a certain

. Signa TO11} 19N OY CSOUrCCS 18 USC,
downlink corrponent carrier needs to bé retransmltteg, rétransmission controt signal generating 20

section 122generates {eHansmissinn contoksignals indicating,a tetransmission cammapd for the

downlink data and outputs the rétransmission control signals to data transmission controlling section

106. In addition, when gdeterminingthatdhe dovinlink gatastrapsmisied @n:& sgrtaje dqwplinkiggmponent
carrier does not need 25 to be retransmitted, retransmission control signal generating section 122

generates netraftamissionhcartral signads indicatinggnat toretpansmit the dewplkinkddata trangmitted on
the downlink component 2F1! 155-PCT carrier and outputs the retransmission control signals to data
transrriissiore Eontrofingssgatiors 106 4088 Flo(Bonfiguration of harminkill Eigh ol 1tisca Blodk diadram
illustrating a configuration of 5 terminal 200 according to Embodiment I. In Fig. 11, terminal 200
includes radibtRSEEIvilSse&ioh! 202 I CPOiiSiihg SEG o 202 ! fast HaaRsMiias R mErtmodection
203, extractipn section 204, demodulation Se¢ jon 2[\915 decgadi g section 206, determination section

207, controfls%%ﬁ ngfdhe{r&etﬁ{b%_ufaetfbtﬁ%%ctﬁl 209M£6 B, _ iy é%. fidh ib‘?ﬁﬁl@]s[?e%ti%aéll,
response signal %T{?ﬁg@:&gggn aheLogingand ?Q?ﬁ“'a{%%%gﬁgéz%{,‘;é% ”H‘é”‘{é"r?ﬁ{%‘l_‘g"é‘ g

sections 214-1 and" econdary-spreading sections 2 L section

spreading seclion £1v1 BT BEHONS218dr 21814 416 £ 18:3u P iddAIRY $REHONS 21 ]2 59-2 and
219-3 e- 15multiplexingsection220,selectionsection221andradio transmitting section 222.

10 the A/N resources 1is used to retransmission control signal
generating section 122. The details of mapping of an A/N phase
point used in A/N determination will be described, hereinafter.
[0083] Bundled A/N despreading section 119 despreads, using a
DFT sequence, the bundled ACK/NACK signals corresponding to the

15 data part of the bundled ACK/NACK resource received from PUCCH
extracting section 114 and outputs the despread signals to IDFT
section 120.

[0084] IDFT section 120 tiransforms the bundled ACK/NACK
signals 1n the frequency-domain received from bundled A/N

20 despreading section 119 into time-domain signals by IDFT
processing and outputs the bundled ACK/NACK signals in the time-
domain to bundled A/N determining section 121,

[0085] Bundled A/N determining section 121 demodulates the
bundled ACK/NACK signals corresponding to the data part of the

25 bundled ACK/NACK resource received from IDFT section 120, using

the reference signal information on the bundled ACK/NACK signals

that is received from correlation processing section 117-1. In
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[0088]Radio receiving section 201 receives, via an antenna, OFDM signals transmitted from base
station 1002amdlipenforms reception processing such as down-conversion, A/D conversion 20 and/or
the like on the received OLDM signals. It should be noted that, the received OFDM signals include
PDSCH signals assigned to a resource in a PDSCH (i.e., downlink data), or PDCCH signals assigned

to a resource, in a PDCCH. ,[0089] CR.remoying sectjon 202 removes that has been,added 25to
the OFDM SOV Hom TP AEDM Samaie Bl G elgone e Boebin plSeaking. 1huo0] Fev:

section 203;uaNSIAIMS he [reeMed OKBM SERAIKING , o L1193 PGl Iregrengy:domaip sigpals by

FFT processing and outputs the resultant received signals to extraction section 204. [0091]Extraction

section 204i@xirants ¢from thertaceivedssighalstor berregeived fram HRlisection 203y dpwnlipk control
channel 5 signals (i.e., PDCCH signals) in accordance with coding rate information to be received. To

put it more dpedificadly¢ thesnbinbef of ks for RHEGES) dormingea ddvenlink cohitabinfermaton
assignment resource varies depending on the coding rate. Thus, extraction section 204 uses the
number of CORES tieat doprespernds te tiothepsoding vate as:units wf ekirattion proebissint)) amdckextracts
downlink control channel szgnals. In addition, the downlink control channel signals are extracted for

each downlifk&cthidEnett Cabriat dThe extricied dowHiRkE ol Emanrel dibHaIslale biidtRted to

demodulation section 205. :
that termiznal 200 does not use any bundled A/N resource to transmit

the signals, bundled A/N determining section 121 outputs the result
of determination to retransmission control signal generating section
10 122,
[0086] Retransmission control signal generating section 122
determines whether or not to retransmit the data transmitted on the
downlink component carrier (i.e., downlink data) on the basis of the
information received from bundled A/N determining section 121 and
15 the information received from A/N determining section 118 and
generates retransmission control signals based on the result of
determination. To put it more specifically, when determining that
downlink data transmitted on a certain downlink component carrier
needs to be retransmitted, retransmission control signal generating
20 section 122 generates retransmission colntroi signals indicating a
retransmission command for the downlink data and outputs the
retransmission control signals to data transmission controlling
section 106. In addition, when determining that the downlink data
transmitted on a certain downlink component carrier does not need
25 to be retransmitted, retransmission control signal generating section
122 generates retransmission control signals indicating not to

retransmit the downlink data transmitted on the downlink component

39



15[0092]Extraction section 204 extracts downlink data (i.e., downlink data channel signals (i.e.,
PDSCH sigmals)sfrgmithe received signals on the basis of information on the downlink data
assignment resource intended for terminal 200 to be received from determination section 207 to be
described, hereinafter, and outputs 20 the downlink data to demodulation section 209. As described
above, extraction sectior& 2004 receivest}pee downlink assignment control informatif)n (.e.,

Cil
mapped to fife PBtcH'and rgctzgf\l/tess the dov{/ﬁﬁﬁ?(ndgar?al oh the POSCEE I[Ooiallg?]ffll)%rrsioatﬁ’latl Atdection
205 demodngylagntng H%VM”UB%@?}H?HE% QQWI ]sé%l_als received from extraction section 204 and

outputs the obtained result of demodulation to decoding section 206. [0094] Decoding section 206

decodes thegegult of demadulation ;i dE145bR&T Agepived from demodulation section 205 in
accordance with the received coding rate information and outputs the obtained result of decoding to

determination sectidni 2071[0085] Reterminatiohagactian 207 parfeims blind-det@mination (i.ef,
monitoring) to find out whether or not the control information included in the result of decoding
receivéd fromrdeiooaing &ection @0b isgthie cbntrbbidformatioh. intdmddd for tdrmirmal200a T12i6 0
determination is made in units of decoding results corresponding to the units of extraction
processing 6l 8xiple ddeterasipblibheL 0SSt on 209 ldemasks the CRE Bigs bypthe2téfmihas D of

terminal 200 and.determines.that the chgqtéol information rﬁﬁulted in CRC = OK (no error) as the control
information itBAER fdF tEHiRE08! rmiffi&toR Section 207 SEEAGH Hiorm&abiP8n thE Gownlink

Qata assign&n%rllg'r&% ur}ce}intggg?g fgrtgﬁqinal OOd hich i%ng%%edi %Sthgé:t()rlilrrcl)l Linafglrénnation
intended for Fermlnalp%ocz fo éxtraction section 3285( [%vbtb%]ln accidltlon, W?%en detec%ng thé c8htrol
informationgie; o n 207, control section 208, demodulation section 209,
10 decoding section 210, CRC section 211, response signal generating
section 212, coding and modulation section 213, primary-spreading
sections 214-1 and 214-2, secondary-spreading sections 215-1 and
215-2, DIET section 216, spreading section 217, IFFT sections 218-1,
218-2 and 218-3, CP adding sections 219-1, 219-2 and 219-3, time-
15 multiplexing section 220, selection section 221 and radio
transmitting section 222.
[06088] Radio receiving section 201 receives, via an antenna,
OFDM signals transmitted from base station 100 and performs
reception processing such as down-conversion, A/D conversion
20 and/or the like on the received OFDM signals. It should be noted
that, the received OFDM signals include PDSCH signals assigned to
a resource in a PDSCH (i.e., downlink data), or PDCCH signals
assigned to a resource in a PDCCH.
[0089] CP removing section 202 removes a CP that has been added
25 to the OFDM signals from the OFDM signals that have undergone
the reception processing.

[0090] FFT section 203 transforms the received OFDM signals into
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downlink assignment control information) intended for terminal 200, determinationsection
207informsepninaksaction 208that 20 ACK/NACK signals will be generated (or are present). Moreover,
when detecting the control information intended for terminal 200 from PDCCH signals, determination
section 207 outputs information on a CCE that has been occupied by the PDCCH to control section
208. 25[0097]Cantrol sc_eg:tionazi(r)p identifies thg A/Nregource associated wﬁla the CCE on the basis of
the information on the’ CCE received from determination sBction 207.€ontrof section %% outputs, to 2
LLLSS PCT, pumansepreading secionaldcd, ase seAnanca A agyelic shift value corresponding

to the A/N resource associated with the CCE or the A/N resource previously reported by base station

100, and algo@uiputs B:Walshiseguanag endeBFE sequencercantespondiag (odke 3 AVNangsource to
secondary-spreading section 215-1. In addition, control section 208 outputs the frequency resource

informationton the A/dkrgsautce to hk-FTF B&ctionc218+1. J00DS] ¥vhen ldatermining ¢ tralhsmithundled
ACK/NACK signals using a bundled ACK/NACK resource, control section 208 outputs 10 the base
sequeRce drid eyélic dhife valuBl@érieSpontintpis thel refetgnoe Sigmat partifile., cafdierce signal
resource) of the bundled ACK/NACK resource previously reported by base station 100 to
primary-dedpfeHidii s8Btibh D£418 Bt §btputd & WHISA lsEyRIER B $btehtlary - despraahsg section

215-2. In additio ntrol sectio 08 outputs the freqyency resource information on the bundled

ACK/NACK® esgj?ggsto?ﬁlﬁ ge’@ﬁﬁﬂ&%f@%b@ko%trglos é}éﬁ 08 8Os a' BEY BEYu8Hce used

for assignment resource varies depending on the coding rate. Thus,
extraction section 204 uses the number of CCEs that corresponds to

10 the coding rate as units of extraction processing, and extracts
downlink control channel signals. In addition, the downlink
contro! channel signals are extracted for each downlink component
carrier. The extracted downlink control channel signals are
outputted to demodulation section 205.

15 [0092] Extraction section 204 extracts downlink data (i.e.,
downlink data channel signals (i.e., PDSCH signals)) from the
received signals on the basis of information on the downlink data
assignment resource intended for terminal 200 to be received from
determination section 207 to be described, hereinafter, and outputs

20 the downlink data to demodulation section 209. As described
above, extraction section 204 receives the downlink assignment
control information (i.e., DCI) mapped to the PDCCH and receives
the downlink data on the PDSCH.

[0093] Demodulation section 205 demodulates the downlink

25 control channel signals received from extraction section 204 and

outputs the obtained result of demodulation to decoding section 206.

[0094] Decoding section 206 decodes the result of demodulation
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spreading the data part of the bundled ACK/NACK resource to
spreadingsgetinndpdandoutputsthefrequencyresource 20information on the bundled ACK/NACK
resource to IFFT section 218-3. [0100]Control section 208 selects the bundled ACK/NACK resource or
the A/N resource and instructs selection section 221 to output the selected resource to radio

transmitting section 222. 25 Mpreover,,control section 208,instructs response signal generating
caction 213 B8 e B B e S A8 0P s A R S S I AT it

the selectedrespuiree-c e aF 11185 R ET method of determyginathe A/NyesqUIge (Le, RUGCH

resource) in control section 208 will be described in detail, hereinafter. [0101]Demodulation section

209 demod&l@tgg;lﬂ% dewalink data received fromextpetion section 204 and outputs the demodulated
5downlink data to decoding section 210. [0102] Decoding section 210 decodes the downlink data

received frgmideimodulatenrsactiani209 ard dutputs tie decofiechdownlinkddatattor @RCaseetion 211.
[0103] CRC section 211 performs error detection on the decoded

5 (i.e., monitoring) to find out whether or not the control information
included in the result of decoding received from decoding section
206 is the control information intended for terminal 200. This
determination is made in units of decoding results corresponding to
the units of extraction processing. For example, determination

16 section 207 demasks the CRC bits by the terminal ID of terminal 200
and determines that the control information resulted in CRC = OK
(no error) as the control information intended for terminal 200.
Determination section 207 outputs information on the downlink data
assignment resource intended for terminal 200, which is included in

15 the control information intended for terminal 200, to extraction
section 204.
[0096] In addition, when detecting the control information (i.e.,
downlink assignment control information) intended for terminal 200,
determination section 207 informs control section 208 that

20 ACK/NACK signals will be generated (or are present). Moreover,
when detecting the control information intended for terminal 200
from PDCCH signals, determination section 207 outputs information
on a CCE that has been occupied by the PDCCH to control section
208.

25 [0097] Control section 208 identifies the A/N resource associated

with the CCE on the basis of the information on the CCE received

from determination section 207. Control section 208 outputs, to
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10 downlink data received from decoding section 210, for each downlink component carrier using CRC

and outputsan AGlkwhen CRC = OK (no error) or outputs a NACK when CRC = Not OK (error) to

response signal generating section 212. Moreover, CRC section 211 outputs the decoded downlink

data as the received data 15 when CRC = OK (no error). [0104]Response signal generating section

212 generates responsefﬁsiﬁggals on the basis.o tEe reception condition of downlink data (i.e., result of
[

error detechSABRdORRREGHID 58 48 \lfvﬁr{ﬂi k ompoheht ¢4fEr TetBivel frof ER iz&tion
211.T ti ificall inst t ) bundled A { Is f
O puttmpre, g?rsé%oe%% 1cally F%W&e@Hgsg%ﬁegegcg%e%ages the. bang e‘ﬁﬁr%dﬁlz\ile A%&%gna S from

control section 208, response signal generating section generates the ACK signals

including thg, pesults of erear,dateption forths res %qt{\é%cggpfw@@t cArviess apgpdividypl pieges of
data. Meanwhile, when instructed to generate 25ACK/NACK signals from. control section 208,

response signgl generatingl sactien 243 genarates ACH/NAGK signals ©f ane syrabel Resppase signal
generating section 212 outputs the generated 2F11155-PCT response signals to coding and
modulationsébtiore 263 e details of thiz methopdeafdgerzeratingiAGKINACK. sighalsad désponse signal
generating section 212 will be described, hereinafter. [0105] Upon reception of the bundled
ACK/NACKE Sighid, 666¢iHg 15 i motititation Heetibie2i1® arxcodes atid dhodulaes td vacaived
bundled ACK/NA?K signals to generate the modulation signals of 12 symbols and outputs the

modulation'&ignatNo BETEE&IdR 216 Tn Sfditioh, 4h6n reception of the ACK/NACK signals of one
symbol, CO?W@‘)aSr}d nWéantioéje%%%%??ng%g r?gd%‘zl%%ess’zﬁ@? bundled ACK/NACK signals
using a bundled ACK/NACK resource, control section 208 outputs
10 the base sequence and cyclic shift value corresponding to the
reference signal part (i.e., reference signal resource) of the bundled
ACK/NACK resource previously reported by base station 100 to
primary-despreading section 214-2 and outputs a Walsh sequence to
secondary-despreading section 215-2. In addition, control section
i5 208 outputs the frequency resource information on the bundled
ACK/NACK resource to IFFT section 218-2.
[0099] Control section 208 outputs a DFT sequence used for
spreading the data part of the bundled ACK/NACK resource to
spreading section 217 and outputs the frequency resource
20 information on the bundled ACK/NACK resource to [FFT section
218-3.
[0100] Control section 208 selects the bundled ACK/NACK
resource or the A/N resource and instructs selecfion section 221 to
output the selected resource to radio transmitting section 222.
25  Moreover, control section 208 instructs response signal generating
section 212 to generate the bundled ACK/NACK signals or the

ACK/NACK signals in accordance with the selecfed resource. The
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10ACK/NACK signals and outputs the modulation signals to primary- spreading section 214-1.
[0106]DFT sectian-2d® performs DFT processing on 12 time- series sets of received bundled
ACK/NACK signals to obtain 12 signal components in the frequency-domain.DFT section 216
150utputs the 12 signal components to spreading section 217. [0107] Spreading section 217 spreads

the 12 signal c mpon rfzcelved from FT s tlon 216 usi 18 a DF %?r?gfce |nd|cateSi bx control
section 208'And' 8dtplts ﬁe%‘b%%ﬂ%%n to ehis 16 fFFFT'séction resource

20[0108] Pr%%r%? gprggg{ng na/ %1145]? azp&%}élﬁ% goirﬁeﬁaqu(?} E&%tNﬁ@é\lSresource and the

reference signal resource o bun led ACK/NACK resource sprea |gnals or reference

signals using aepe SeAHANEE CATEIPQRAING P the Jesaurredn Breardanee yith an instriygtion from
control section 208 and outputs the spread 25signals to secondary-spreading sections 215-1 and

215-2. [010Q]Setondary-spreasing secsions 4G dnand 21a-2Epseas the regeived pamarynread
signals using a Walsh sequence or a DFT 2F11155-PCI sequence in accordance with an instruction
from controfl sectibmR08atadtoutpers thiergpsead isignalsto IFFT sections 218-1 and 218-2. [0110]IFFT
sections 218-1, 218-2 and 218-3 perform IFFT
[0102] Decoding section 210 decodes the downlink data received
from demodulation section 209 and outputs the decoded downlink
data to CRC section 211.
[0103] CRC section 211 performs error detection on the decoded
10 downlink data received from decoding section 210, for each
downlink component carrier using CRC and outputs an ACK when
CRC = OK (no error) or outputs a NACK when CRC = Not OK
(error) to response signal generating section 212. Moreover, CRC
section 211 outputs the decoded downlink data as the received data
15  when CRC = OK (no error}.
[0104] Response signal generating section 212 generates response
signals on the basis of the reception condition of downlink data
(i.e., result of error detection on downlink data) on each downlink
component carrier received from CRC section 211. To put it more
20 specifically, when instructed to generate the bundled ACK/NACK
signals from control section 208, response signal generating section
212 generates the bundled ACK/NACK signals including the results
of error detection for the respective component carriers as
individual pieces of data. Meanwhile, when instructed to generate
26 ACK/NACK signals from control section 208, response signal

generating section 212 generates ACK/NACK signals of one symbol.

Response signal generating section 212 outputs the generated
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processing on the received signals in association with the frequency 5 positions where the signals are
to be allocatgd; insaecordance with an instruction from control section 208. Accordingly, the signals
inputted to IFFT sections 218-1, 218-2 and 218-3 (i.e., ACK/NACK signals, the reference signals of
A/N resource, the reference signals of bundled ACK/NACK resource and bundled ACK/NACK signals)
10are transformed into time-(ilomain signals. [Ogill%_]CE d in%éecti?ns 2]221} Zliia dt21 -3 add
the same signals as the'Baf part OfTRE Sighdl8 duthiiel Bl PEFT5id8dsig to the BedifHihg of the
signats as & ERADLIEIHDE DEAGKpgsaelonaR g eitelptes e 1 2SI AGKINACK
signals received from CP adding Section 219-3 (i.e., signals transmitted using the data pa%t of the

bundled ACK/NAGI; iesawes)and the (eferepeeisigpais of the hundigd ACK/NACK resource to be
received from CP adding section 219-2 on the bundled ACK/NACK resource and outputs the

multiplexed[20sigials topselectier sectian 221 h[0 14 31SHledtioncskction22d selgeisareof hehundled
ACK/NACK resource received from time-multiplexing section 220 and the A/N resource received from
CP adding sectiom219-laéngnoutputs the sidrialsassidred tontthe seidotéatesotitce toradioe d
25transmitting section 2&}01&2Radip transmitting section 222 performs transmission processing
such as D/A BsMédion Cripiificationsadd alicbpveigifate the modulation signals of

12 symbols and outputs the modulation signals to DFT section 216.
In addition, upon reception of the ACK/NACK signals of one
symbol, coding and modulation section 213 modulates the

10 ACK/NACK signals and outputs the modulation signals to primary-
spreading section 214-1.

[0106] DFT section 216 performs DFT processing on 12 time-
series sets of received bundled ACK/NACK signals to obtain 12
signal components in the frequency-domain. DFT section 216

15 outputs the 12 signal components to spreading section 217.

[0107] Spreading section 217 spreads the 12 signal components
received from DFT section 216 using a DFT sequence indicated by
conirol section 208 and outputs the spread signal components to
IFFT section 218-3.

20 [0108]} Primary-spreading sections 214-1 and 214-2 corresponding
to the A/N resource and the reference signal resource of bundled
ACK/NACK resource spread ACK/NACK signals or reference signals
using a base sequence corresponding to the resource in accordance
with an instruction from control section 208 and outputs the spread

25  signals to secondary-spreading sections 215-1 and 215-2.

[0109] Secondary-spreading sections 215-1 and 215-2 spread the

received primary-spread signals using a Walsh sequence or a DFT
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2F11155-PCT and/or the like on the signals received from selection section 221 and transmits the
resultant signals 4e-pase station 100 via an antenna. [0115](Operations of Base Station 100 and
Terminal 200) 5 A description will be provided regarding operations of base station 100 and terminal
200 each configured in the manner described above. [0116]Hereinafter, a description will be provided
regarding the method af determining the A/ resource_l(i.e.‘PUC H resource) .10 used fo
transmissioh O TEESSnSE SGSRE HTE e Thetndd SFGEhErAting EfWNﬂ&IP(té|g}n§@0(?ﬁ%5p?rpggmethod)
in control e p 5.101 trol Ex le 1+ Fwo- Pr ing; for P, IE Two- CW
processingégmsé:e I%g(rel%l g%s@(%%ﬁi&%&?ﬁﬁ%%oﬁ# Psc%{l\f Ilog%: %,Scfegrls)Jl aﬂdIcr:lE ig.\%Q, the method

of determinjng; the|A/N eseyrce {i.g:RYCGH gesoureglpwhenyhoth of RCell and. BGel| perferm
two-CW processing and cross-carrier scheduling is applied when the number of CCs is two. Fig. 12

illustrates aprexaraple: of i0s3reardee 20sahedulingfrom RGeltbia §eallWiawemes. Morg spaeifically,
the PDCCH in PCell indicates the PDSCH in SCell. [0118]In Fig. 12, PUCCH resource 1 in an uplink
componentpasiitrds assigred ithassogation iniz ohe-foeonéloaragsgdondenceowitld shestopyGCE index
(n CCE) of the CCEs occupied by the
an instruction from control section 208. Accordingly, the signals
inputted to IFFT sections 218-1, 218-2 and 218-3 (i.e., ACK/NACK
signals, the reference signals of A/N resource, the reference signals
of bundled ACK/NACK resource and bundled ACK/NACK signals)
10 are transformed into time-domain signals.
[0111] CP adding sections 219-1, 219-2 and 219-3 .add the same
signals as the last part of the signals obtained by IFFT processing to
the beginning of the signals as a CP.
[0112] Time-multiplexing section 220 tfime-multiplexes the
15 bundled ACK/NACK signals received from CP adding section 219-3
(i.e., signals transmitted wusing the data part of the bundled
ACK/NACK resource) and the reference signals of the bundled
ACK/NACK resource to be received from CP adding section 219-2
on the bundled ACK/NACK resource and outputs the multiplexed
20 signals to selection section 221.
[0113] Selection section 221 selects one of the bundled
ACK/NACK resource received from time-multiplexing section 220
and the A/N resource received from CP adding section 219-1 and
outputs the signals assigned to the selected resource to radio
25 transmitting section 222.

[0114] Radio transmitting section 222 performs transmission

processing such as D/A conversion, amplification and up-conversion
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25 PDCCH indicating the PDSCH in PCell (implicit signaling). Moreover, in Fig. 12, PUCCH resource 2
in the uplinkcampopent carrier is assigned in association in a one-to-one correspondence
2F11155-PCT with the index subsequent to the top CCE index (n_CCE+1) of the CCEs occupied by
the PDCCII indicating the PDSCH in PCell (implicit signaling). [0119]In Fig. 12, PUCCH resource 3 in
the uplink componen 5 cayrier is ass gned in ssomatnon | one-to-0 orres dence ith the top
CCE index a(n (% Cclg{f:'# i ele ) BFe' CCES occuple bcﬂ/%eSE’%é eilcfﬁlat:% icates

the PDSCH;| dSQ?QnEHﬁgHtr}‘?éo%‘:&??t@HO%ﬁ RIS sahediied f@e‘&tp&?" ppCqldn £ig- 12,
PUCCH resource 4 in the uplink component carrier 10 assigned in association in a one-to-one
correspondgpeeith the index subsequent to the top CCE index (n CCE'+1) of the CCEs occupied by
the PDCCH indicating the PDSCH in PCell (implicit signaling). [0120]It should be noted that, when
cross-carrignscheglulingisc 15tcontigored frondirat SGell toseaend SGelln PUCEH, resources 3 and 4
described above may be previously reported by the base station (explicit signaling). In addition, when
no cross-carrier schaddlingris ponfigured | PUC Qoresdeardces: 8 antl 4 glesprbetl above mdnabe
previously reported by the base station, likewise (explicit 20signaling). [0121]It should be noted that,
the PUCCH abiitced BRcepifor PUOTRabscaifde 156.eh PooTiEesoiirces 2,13 and ) may be
previously reported from the base station (explicit signaling).
PUCCHresBGriéd1R&RifiR4s<ociatedinaone-to-one 25correspondence with the CCE index (n CCE) of

the CCEs %%Pﬁ)lgfj Hereinafter, a description will be provided regarding the
method of determining the A/N resource (i.e., PUCCH resource)
10 used for transmission of response signals and the method of
generating ACK/NACK signals (mapping method) in control
examples 1 to 5.
[0117] (Control Example 1: Two-CW Processing for PCell, Two-
CW processing for SCell, and Cross-Carrier Scheduling from PCell
15 to SCell)
In Fig. 12, the method of determining the A/N resource (i.e.,
PUCCH resource) when both of PCell and SCell perform two-CW
processing and cross-carrier scheduling is applied when the number
of CCs 1s two. Fig. 12 illustrates an example of cross-carrier
20  scheduling from PCell to SCell, however. More specifically, the
PDCCH in PCell indicates the PDSCH in SCell.
[0118] In Fig. 12, PUCCH resource 1 in an uplink component
carrier is assigned in association in a one-to-one correspondence
with the top CCE index (n CCE) of the CCEs occupied by the
25 PDCCH indicating the PDSCH in PCell (implicit signaling).
Moreover, in Fig. 12, PUCCH resource 2 in the uplink component

carrier is assigned in association in a one-to-one correspondence
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by the PDCCH indicating the PDSCH in PCell. [0122]Figs. 14 and 15 illustrate the method of
generating 22k Lik}55PCT ACK/NACK signals when both of PCell and SCell perform two-CW
processing when the number of CCs is two. PUCCH resources 1, 2, 3 and 4 in Figs. 14 and 15
correspond to PUCCH resources 1, 2, 3 and 4 illustrated in Fig. 12, respectively. The bits forming a

5combination of a plurality of an ACK, NACK and/or DTX _ it i db3i

cequento. T A, BILB0 1053 SHaTE Mo Bepbtliv o decbitid Wi he Ak MACK Signals of
CWO of the-PRSCH j L, ACK/NACK signajs;of C he PDSCH in-RCell, ACK/NACK signal
of CW(()D of t %%%DS%C&I} F) 1%odsg ||,N§1% AI?:% NAgK%%\ér%a‘lgl)sé%ﬁéwqﬁ% tﬁuebpstc)cgﬂéHli% s%éﬁ. Ele? e

associations Reiyesp the Ritsiand ACK/NACK signals are by no means limited to the above entioned
example. [0123]The response signals for all the PUCCH resources are mapped to four phase points

regardless pf ajpafterr for Fegulty of 5 egrortdetesiionrindicating atRE Xyl agdition nihe asponse
signals are mapped to the phase point for each of the PUCCH resources in a way that makes the
Hamming distance betweeriadjadennpheass poiritsosmatierai.e.n in soway ¢hatimakes dhel emapping
closer to the Gray mapping). 20[0 124]Fig. 14B illustrates concentration of ACK/NACKs for PUCCH
resources W3 Ahd 4t bitd B0, 1den2 @hd®8 in' Figt 19A. -of ex&rhgdie )bie b 1iriclddedsne ACK

and three NACKs _map%?d for PUCCH resource % with reference to Fig. 14A. These parts of Fig. 14A
P56 Hg ! )

correspondo®1P 1hapl R H@ bk 6 'flfl'jié‘rﬁ}ﬂ?é%%l %P%gadlff régofﬂlr]ce 3"
ersct I i colms o the gy o somingions o A9 et o
In Fig. 12, PUCCH resource 4 in the uplink component carrier
10 assigned in association in a one-to-one correspondence with the
index subsequent to the top CCE index (n CCE’+1) of the CCEs
occupied by the PDCCH indicating the PDSCH in PCell (implicit
signaling).
{0120] It should be noted that, when cross-carrier scheduling is
15 configured from first SCell to second SCell, PUCCH resources 3 and
4 described above may be previously reported by the base station
(explicit signaling). In addition, when no cross-carrier scheduling
is configured, PUCCH resources 3 and 4 described above may be
previously reported by the base station, likewise (explicit
20 signaling).
[0121] It should be noted that, the PUCCH resources except for
PUCCH resource 1 (i.e., PUCCH resources 2, 3 and 4) may be
previously reported from the base station (explicit signaling).
PUCCH resource | herein is associated in a one-to-one
25 correspondence with the CCE index (n_CCE) of the CCEs occupied

by the PDCCI indicating the PDSCH in PCell.

[0122] Figs. 14 and 15 illustrate the method of generating
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(A:N=1:0(=4:0)) or "zero ACK and four NACKs" (A:N=0:1(=0:4)) for each of the PUCCH resources are
present. Mqoraaves, g Fig. 14B, the column of "A/N concentration" indicates the sum of the absolute
values of differences between the number of ACKs and the 5 number of NACKs in the respective
PUCCH resources for all the PUCCH resources. [0125]As described above, there are the two methods

of determining fespqse signals o base. statiops deRending on fne magbing methods Mo

i
specifically, base station uSetha method 1 determining résource on'whichi the

response signals atefergited (v deigiHINatignerethpd )and the reethed ot deterpining she

PUCCH resource on which the response signal are reported and further determining the phase point

of the PUCEH, jeeaureg (Reg deteminationsmethed 3o ko 01261Figs (14 ilustate: the mapping method

that smooths out (i.e., equalizes), among the bits, the number of PUCCH resources each allowing the
ACK/NACKatodbeddetenmined sgingrdefanmination methedtk asdsthat sDpports implicit signaling for an
optional ACK/NACK bit and LTE fallback (i.e., fallback to Format Ib in 20 Figs. 14). This mapping
method is discidsetkini Embbddimieht 1aFity 18 ilustéafek alNAOKNACK/ mappiny tabte (Bemed
transmission rule table) corresponding to Figs. 14. [0127]The PUCCH resource allowing the

ACK/NACKfo BE 8etérmihkd Bdingpdetemifati6f hidthéd 1 ABreif i therpUBEHD 95 feboide
corresponding,to the combination for A:N=1:0(=4:0) or A:N=0:1(=0:4).in Fig, 14B. In addjtion, the
oo of PUCCH S0t Aih B HE ACKONALIR th1bo (e mnid Jirt) ST 1185 T
determinatign,method s ‘Pheauiber, ofgombinations fRAN-19 0f 41 Iy Figy 148, Maseover, the
smoothing out means to perform mapping (%Eank mz:%}esq%e difference between the maximum and

minimum valescof; "the npmber of cembiRatiens far ANTL0r Q:kiy § nok grpatepthan-gpe; More

specifically, in the mapping illustrated in Figs. 14, "thé number of combinations for A:N=1:0 or 0:1" is

two fantwo bits (60 andib2) and sne (ot the semainiag twowits Git and:bI s easevhece:PCell
performs two-CW processing and SCell also performs two-CW processing when the number of CCs is
two. The associations between the bits and ACK/NACK signals are by no

means limited to the abovementioned example.

[0123] The response signals for all the PUCCIH resources are

mapped to four phase points regardless of a pattern for results of

15 error detection indicating a DTX. In addition, the response signals
are mapped to the phase point for each of the PUCCH resources in a
way that makes the Hamming distance between adjacent phase points
smaller (i.e., in a way that makes the mapping closer to the Gray
mapping).

20 [0124] Fig. 14B illustrates concentration of ACK/NACKs for
PUCCH resources 1, 2, 3 and 4 for bits b0, bl, b2 and b3 in Fig.
14A. For example, bit bl includes one ACK and three NACKs
mapped for PUCCH resource 3 with reference to Fig. 14A. These
parts of Fig. 14A correspond to “1, 3”7 in Fig. 14B, where the row of

25  “b1” and the column of “PUCCH resource 3”7 intersect. In addition,

the column of “the number of combinations for A:N=1:0 or 0:1”

indicates how many combinations of “four ACKs and zero NACK™
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10Accordingly, the difference between the maximum and minimum values is one in this mapping.
[0128]In otfér Werd& Supporting implicit signaling for an optional ACK/NACK bit means that bit 60
associated with ACK/NACK of CWO of PCell takes no DTX for mapping in PUCCEI 15resource |
associated with the top CCE index (n CCE) of the CCEs occupied by the PDCCFI indicating the

PDSCH in PEeliniFig; 14/ ) Likewise .$upporting implicibsignaiing-farsan pptianab AGKINAGK bit
means that bit bl takes no DTX for mapping in PUCCH resource 2, while bit b2 takes no DTX for
mapping infBWGEH resdunde:3 PARE 20iit 133 takeseso DEX foremapping M AUCCH resouiter4.
[0129]It should be noted that, Figs. 14 illustrate an example in which all the PUCCH resources are
implicitly sigridfed t§6 tisatlimphicitdigndliny ferars eptiohaloACKAINAGCK: bitsis idupportad i thisexample,
but the PUCCH resources other than PIJCCH resource 251 may be explicitly signaled.In this case,
implicit sigridtingforeatidhet SndAGKAGARIC Bit gy Bessugddited: 1mgb]sgp%gr{fr§g LTE tRiback

mean%thatntG?nfgle!?Wg}gNACKS in the respective PUCCH resources for all the

PUCCH resources.

[0125] As described above, there are the two methods of
determining response signals for base stations depending on the
mapping methods. More specifically, base station use the method

10 of determining the PUCCH resource on which the response signals
are rteported (i.e., determination method 1) and the method of
determining the PUCCH resource on which the response signal are
reported and further determining the phase point of the PUCCH
resource (i.e., determination method 2).

15 [0126] Figs. 14 illustrate the mapping method that smooths out
(i.e., equalizes), among the bits, the number of PUCCH resources
each allowing the ACK/NACK to be determined using determination
method 1 and that supports implicit signaling for an optional
ACK/NACK bit and LTE fallback (i.e., fallback to Format 1b in

20 Figs. 14). This mapping method is disclosed in Embodiment 1.
Fig. 15 illustrates an ACK/NACK mapping table (i.e., transmission
rule table) corresponding to Figs. 14.

[0127] The PUCCH resource allowing the ACK/NACK to be
determined using determination method 1 herein is the PUCCH.

256 resource corresponding to the combination for A:N=1:0(=4:0) or
A:N=0:1(=0:4) in Fig. 14B. In addition, the number of PUCCH

resources each allowing the ACK/NACK to be determined using
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2F11155-PCT conditions described as (1) to (3) are satisfied simultaneously.In a certain PUCCH
resource, ceftdilrtwd-Bits satisfy A:N=0:1 (-0:4) and the remaining two bits correspond to the mapping
illustrated in Fig. 6B (1). The remaining two bits in (1) are associated with two CWs processed by
PDSCH in PCell (2). The PUCCH resource in which the condition (1) is satisfied is a PUCCH resource
assigned indassaeiation in @ anerka-ane ¢erredpondendewithithe top GGE thdext (n. GCK)=0f the CCEs
occupied by the PDCCH indicating the PDSCH in PCell (i.e., PUCCH resource 1 in the example
illustrated i Figs] T00)HQ). [0281]It SHould dearoted¢hat) thet mapping innFeg i Avispan Bxample, and
the mapping in which bit bO and bit bl are switched may be used, for example, since the mapping only
needs to satisfy ihe Sordiibnaakes (35 BimuttiHeagaly In RRItOIE the thappineXISiorthe #ICCH
resources other than PUCCH resource 1 supportig%LTE fallback may be rotated by 90 degrees, 180

degrees, af3 78 4&gr884 15 the lotkiviBE dirsctish, FESpaivEO ot E2AmbldY Morddver biit switching

control.may be performed accordin to@s riorities.f CWs.Far example, a CW having a higher
ey Rl et Al s S G T S

ACKI/NACK, signgls can be ygRofied 194 hase stalign while, AGKINAGK signals;fas g €Y haying a

higher priority is assigned to a bit having a lower error rate.
for two bits (b0 and b2) and one for the remaining two bits (bl and

b3) in a case where PCell performs two-CW processing and SCell
also performs two-CW processing when the number of CCs is two.
10 Accordingly, the difference between the maximum and minimum
values is one in this mapping.
[0128] In other words, supporting implicit signaling for an
optional ACK/NACK bit means that bit b0 associated with
ACK/NACK of CW0 of PCell takes no DTX for mapping in PUCCH
i5 resource 1 associated with the top CCE index (n_CCE) of the CCEs
occupied by the PDCCH indicating the PDSCH in PCell in Fig. 14A.
Likewise, supporting implicit signaling for an optional ACK/NACK
bit means that bit bl takes no DTX for mapping in PUCCH resource
2, while bit b2 takes no DTX for mapping in PUCCH resource 3, and
20  bit b3 takes no DTX for mapping in PUCCH resource 4.
[0129] It should be noted that, Figs. 14 illustrate an example in
which all the PUCCH resources are implicitly signaled, so that
implicit signaling for an optional ACK/NACK bit is supported in
this example, but the PUCCH resources other than PUCCH resource
25 1 may be explicitly signaled. In this case, implicit signaling for at
least one ACK/NACK bit may be supported.

[0130] Supporting LTE fallback means that the following
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[0132]As described above, it is possible to support implicit 25signaling for optional response signals
and LTE fallbatlfraliback to Format Ib in Figs. 14, to be more specific) from two CCs while improving
the characteristics of response signals having poor 2FI1155-PCT transmission characteristics by
smoothing out, among the bits, the number of PUCCH resources each allowing the ACK/NACK to be

determinedcQnly by dgtermainingibe RYCEH resouycerie whichftheirgsponse slgnals are reposted.
5[0133](Control Example 2: Two-CW Processing for PCell, Single- CW processing for SCell, and
Cross-Carristi$ehediling frinr PCelrtoeSCelttain twheigh k6 iHusirafesa:iNethotl ¢Fdetermimning the
A/N resource (i.e., PUCCH resource) when PCell performs two-CW processing and 10 SCell performs
single-CW precessirg antiscross-dartiercsohiedmingdstapplied whep the nuinbsdr of SCeNsitwn. Fig. 16
illustrates an example of cross-carrier scheduling from PCell to SCell, however. More specifically, the
PDCCH in PBelllindicaldsctis BBEEHIn S Cel 115[61 34l h 1§, 165 pticEd resdlrdevrida¥signed in

association in a one-tg-qQne ¢arr, nde with top.GCE | CCE) of the CCEs occupied by
e pn%cwrn?aﬁéét%ﬁgﬁulgpéoéé?ﬁ%tﬁ%@ﬁ%ﬁi@néﬁe&ign i a).f.fﬁ?:aé#cﬁcﬁgﬁz}oﬁgziafrbg&?jﬂrﬁoutﬁe
IS assign N assoeiqation | one-to-ohe, corresponde HNe Ingex.supsequent to the
op CoE m (R R S i SRR e
(implicit signaling}JBk35IR Fig o} RUGGH 1e5pHESs 31 @R upligk gPmponery carier isassigned in

association in a one-to-one correspondence
{(n_CCE) of the CCEs occupied by the PDCCH indicating the PDSCH
in PCell (i.e., PUCCH resource 1 in the example illustrated in Figs.
16 14) (3).
[0131] It should be noted that, the mapping in Fig. 14A is an
example, and the mapping in which bit b0 and bit bl are switched
may be used, for example, since the mapping only needs to satisfy
the conditions (1) to (3) simultaneously. In addition, the mapping
15 for the PUCCH resources other than PUCCH resource 1 supporting
I.LTE fallback may be rotated by 90 degrees, 180 degrees, and 270
degrees in the clockwise direction, respectively, for example.
Moreover, bit switching control may be performed according to the
priorities of CWs. For example, a CW having a higher priority is
20 preferentially assigned to bit b0 over bit bl and also to bit b2 over
bit b3. Thus, ACK/NACK signals can be reported to a base station
while ACK/NACK signals for a CW having a higher priority is
assigned to a bit-having a lower error rate.
[0132] As described above, it is possible to support implicit
25 signaling for optional response signals and LTE fallback (fallback to
Format 1b in Figs. 14, to be more specific) from two CCs while

improving the characteristics of response signals having poor
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25 with the top CCE index (n_CCE") of the CCEs occupied by the PDCCII in PCel1l that indicates the
PDSCH in déhimplicit signaling). PUCCH resource 3 is cross-carrier scheduled from PCell
2F11155-PCT to SCell. [0136]It should be noted that, when cross-carrier scheduling is configured from
first SCell to second SCell, PUCCH resource 3 described above may be previously reported by the

base statiofy ;1 (@xRUSH SigNaliRgl e padifion, whenneaess Lashiar sehedwlingls capfigurgd, PUCCH
resource 3 may be previously reported by the base station, likewise (explicit signaling). [0137]It should
be noted thai the AUCCH neésoli¢es @xcept for RUCICH: resouireg liassotiaiédinsaCokeo-ane
correspondence with 10 the CCE index (n_CCE) of the CCEs occupied by the PDCCH indicating the
PDSCH in Pgelt then RUCCH résouteds 2ramd 8 ntdy be Previdiishe seported fronwthecbadé station
(explicit signaling). [0138]Figs. 17 and 18 illustrate the method of generating (mapping) ACK/NACK
signals whéf FPCaIFSetidrs fndLEWe A%t bFskessing and SCell performs single-CW processing when

the number of CCs is two. PUCCH resources 1, 2 and 3 in Figs. 17 and 18 carrespond to PUCCH
resourtes 103 arid 3 iith&tht]é‘?jlirpl;—‘iﬁfnﬁg,ere?sbérc‘fi’\fé&%?)hg BRE 6y Kb ALNon 678 ploraty of

an ACK an NACK and/or DTX are termed SC%IS bQ,é)I and b24n, 20 sequenge, In ﬂgﬁt' n, bits
00, bl and b2 e SNy TSt Wi AR RACK AiSte SFERI e PGS B
ACK/NACPQ&igr@‘ngf CW1 of the PDSCH in PCelt and ACK/NACK signals of CWO of the PDSCH in

SCell. In other words, bits b0 and bl are associated with the Cell that performs two-CW processing
25and b2 is associgted with thg ek that perfaeps single-@Wermining the A/N resource

(i.e., PUCCH resource) when PCell performs two-CW processing and

10 SCell performs single-CW processing and cross-carrier scheduling is
applied when the number of CCs 1s two. Fig. 16 illustrates an
example of cross-carrier scheduling from PCell to SCell, however.
More specifically, the PDCCH in PCell indicates the PDSCH in
SCell.

15 J0134] 1In Fig. 16, PUCCH resource 1 is assigned in association in
a one-to-one correspondence with the top CCE index (n_CCE) of the
CCEs occupied by the PDCCH indicating the PDSCH in PCell
(implicit signaling). In addition, in Fig. 16, PUCCH resource 2 is
assigned in association in a one-to-one correspondence with the CCE

20 index subsequent to the top CCE index (n CCE+1) of the CCEs
occupied by the PDCCH indicating the PDSCH in PCell (implicit
signaling).

[0135] In Fig. 16, PUCCH resource 3 in an uplink component
carrier 1s assigned in association in a one-to-one correspondence

25 with the top CCE index (n_CCE’) of the CCEs occupied by the
PDCCH in PCell that indicates the PDSCH in SCell (implicit

signaling). PUCCH resource 3 is cross-carrier scheduled from PCell
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processing.The associations between the bits and ACK/NACK signals are by no means limited to the
abovementidriédPexénple. 55-PCT [0139]In PUCCH resource 1 illustrated in Fig. 17A, the response
signals are mapped to three phase points excluding the pattern of results of error detection indicating a
DTX.In PUCCH resource 2 illustrated in Fig. 17A, the response signals are mapped to three 5phase
points regaygdless fjany pattern for results of error detection indicating a DTX. In PUCCH resource 3
illustrated in Fig. 17A, the response signals are mapped to two phase points. In addition, the response
signals are [foappgd td the jphase pointfert edchiof thedPhiGCH resoureesiara waycthat rakes the
Hamming distance 10between adjacent phase points smaller (i.e., in a way that makes the mapping
closer to the@raye mapping) 0140ikig. 17413 illustrate oshclitaition BEACKMNACKsfor £ UCCH
resources 1, 2 and 3 for bits b0, bl and b2 in Fig. 17A. [0141]As described above, base stations use
the two methotis 8 <1b détermsinifig lespense sigials Hepeatingied tHhembppingamethtiddivbre
specifically, base station uses the method of determining the PUCCH resource in which the response

signals are tePBHed (dRt8firabh methotl i AH he Réthol brdadinfiaing theOEEH &ource in
which the response. signals agq yerofted.a0q further Z0detgrmining the phase pointof the RYECH
resource (determination
base station, likewise {(explicit signaling).
[0137] It should be noted that the PUCCH resources except for
PUCCH resource 1 associated in a one-to-one correspondence with
19 the CCE index (n CCE) of the CCEs occupied by the PDCCH
indicating the PDSCH in PCell (i.e., PUCCH resources 2 and 3) may
be previously reported from the base station (explicit signaling).
[0138] | Figs. 17 and 18 illustrate the method of generating
(mapping) ACK/NACK signals when PCell performs two-CW
15 processing and SCell performs single-CW processing when the
number of CCs is two. PUCCH resources 1, 2 and 3 in Figs. 17 and
18 correspond to PUCCH resources 1, 2 and 3 illustrated in Fig. 16,
respectively. The bits forming a combination of a plurality of an
ACK and/or NACK and/or DTX are termed as bits b0, bl and b2 in
20 sequence. In addition, bits b0, bl and b2 are respectively
associated with ACK/NACK signals of CWO0 of the PDSCH in PCell,
ACK/NACK signals of CWI1 of the PDSCH in PCell and ACK/NACK
signals of CWO0 of the PDSCH in SCell. In other words, bits b0 and
b1 are associated with the Cell that performs two-CW processing
25 and b2 1is associated with the Cell that performs single-CW
processing. The associations between the bits and ACK/NACK

signals are by no means limited to the abovementioned example.
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method 2). [0142]Figs. 17 illustrate the mapping method that smooths out, among the bits, the
number of PUCCPRHedources each allowing the ACK/NACK to be determined with determination
method 1 and that 25supports implicit signaling for an optional ACK/NACK bit and LIE fallback (i.e.,
fallback to Format Ib in Figs. 17).This mapping method is disclosed in Embodiment I.Fig. 18 illustrates

an 2F11155 k¢TI ACKINACK mappingighle (rapgmission-ruledalple) .CQ,V@PQWQ”%%%% el’.
[0143]The PUCCH resource allowing the ACK/NACK to be determined using determination method 1
herein is theiRWOCHaD despupgesdortespandingpthdbe gombinationdon ANz 1iGEe3 M Qlern of
A:N=0:1(-0:3-0:2) in Fig. 17B. In addition, the number of PUCCH resources each allowing the
ACK/NACK tz bEt sletérmined usaig detemmination methed D iEXthe AumberGCdbmbmations for A:N-1:0
or 0:1" in Fig. 17B. Moreover, the smoothing out means to perform 10 mapping that makes the
difference bétwekrs th€ maxifugn ahdminifhtind VARSI "tHe hakibar 6f coribitatiors fr&N=1:0 or
0:1" nat greater than gne. More specifically, in the mapping_illustrated inelg]iﬁgs. 17, "the number of

combiRatioRS AFEARGL RS of R 1 15§86 8¢ oHYbiP 25 HhdiShie for thESréthaffifg s Hits!{d and bi)

in a 15 case yihers eel periogns tyo-G professing and Sqell giso periogms, sipgle-CYY processing
when the numbero s istwo. Accordingly, the difference between the maximum and minimum

values is ong in JQ&%’Z’?BBQ"&Q%{?%%‘]L[}chﬁﬁi‘}’f?é%t%“%%“%@%” iLsignalinggfor.ar,20, gptional
ACK/NACK bit means that bit b0 associated with ACK/NACK of CWO of PCell takes no DTX for

mapping in{REGEEes9ures dnagsociatednith the tep GEE indax (hEeE)refthe G BT ogeypied by
the PDCCH indicating the PDSCH in PCell in Fig. 17A.
PUCCH resources in a way that makes the Hamming distance
10 between adjacent phase points smaller (i.e., in a way that makes the
mapping closer to the Gray mapping).
[0140] Fig. 17B illusirates concentration of ACK/NACKs for
PUCCH resources 1, 2 and 3 for bits b0, bl and b2 in Fig. 17A.
[0141] As described above, base stations use the two methods of
15 determining response signals depending on the mapping methods.
More specifically, base station uses the method of determining the
PUCCH resource in which the response signals are reported
(determination method 1) and the method of determining the PUCCH
resource in which the response signals are reported and further
20 determining the phase point of the PUCCH resource (determination
method 2).
[0142] Figs. 17 illustrate the mapping method that smooths out,
among the bits, the number of PUCCH resources each allowing the
ACK/NACK to be determined with determination method 1 and that
25  supports implicit signaling for an optional ACK/NACK bit and LTE
fallback (i.e., fallback to Format 1b in Figs. 17). This mapping

method is disclosed in Embodiment 1. Fig. 18 illustrates an



Likewise, supporting implicit signaling for an optional ACK/NACK 25 bit means that the bit bl takes no
DTX for mapginigifPPUCCH resource 2, and the bit b2 takes no DTX for mapping in PUCCH resource
3. 2F11155-PCT [0145]It should be noted that, Figs. 17 illustrate an example in which all the PUCCH
resources are implicitly signaled, so that implicit signaling for an optional ACK/NACK bit is supported,

but the PUGGHkragauraes athep ihan PHECH resauirsstmay P&l%@ﬂa'%ﬂiﬁs}j signaleddp this,case,
implicit signaling for at least one ACK/NACK bit may be supported. [0146]Supporting LTE fallback

means thatitherfallowirg conditions described as (1) to (3) are satisfied simultaneously.In a certain
PUCCH resource, one bit satisfies A:N=0:1 (-0:2=0:3) and 10 the remaining two bits correspond to the
mapping ill@strated in Figi«6BRL) CThHE reneaiming twoabits il arehassadiaketNuith KvoitGWh e
processed by PDSCH in PCell (2). The PUCCH resource in which the condition (1) is satisfied is a
PUCCH resouicersissighed shiassdciation! in atépa-tdiatd estrebpdiivarice with the tdpl&CEhdex 15
(n CCE) of the CCEs occupied by the PDCCH indicating the PDSCH in PCell (i.e,, PUCCH resource 1
in the BxanfSIRIHISFatea TRSBE MEA®). (D14 71 SHOMA BerhbREd thak, the MappiHg i Bib. 27A is an

A:N=0:1(=0:3=0:2) in Fig. 17B. In addition, the number of PUCCH
resources cach allowing the ACK/NACK to be determined using
determination method 1 is “the number of combinations for A:N=1:0
or 0:1” in Fig. 17B. Moreover, the smoothing out means to perform
10 mapping that makes the difference between the maximum and
minimum values of “the number of combinations for A:N=1:0 or 0:17
not greater than one. More specifically, in the mapping illustrated
in Figs. 17, “the number of combinations for A:N=1:0 or 0:1” is two
for one bit (b2) and one for the remaining two bits (b0 and bl) in a
15 case where PCell performs two-CW processing and SCell also
performs single-CW processing when the number of CCs is two.
Accordingly, the difference between the maximum and minimum
values is one in this mapping.
[0144] In other words, supporting implicit signaling for an
20 optional ACK/NACK bit means that bit b0 associated with
ACK/NACK of CWOQ of PCell takes no DTX for mapping in PUCCH
resource 1 associated with the top CCE index (n_CCE) of the CCEs
occupied by the PDCCH indicating the PDSCH in PCell in Fig. 17A.
Likewise, supporting implicit signaling for an optional ACK/NACK
25  bit means that the bit bl takes no DTX for mapping in PUCCH
resource 2, and the bit b2 takes no DTX for mapping in PUCCH

resource 3.
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example, and the mapping in which bit 60 and bit b 1 are switched 20may be used, for example, since
the mappingféhly h8eds to satisfy the conditions (1) to (3) simultaneously.In addition, the mapping for
the PUCCH resources other than PUCCH resource 1 supporting LTE fallback may be rotated by 90
degrees, 180 degrees, and 270 degrees in the clockwise direction, respectively, for example. 25

[0148] As crad abowus, dhisPassible fe suppett implicit signaling fer prtional Lespapse signals and
LTE fallback (fallback to Format Ib in Figs. 17, to be more specific) from two CCs while 2F11155-PCT
improving then¢haragléristies af tsSpunse sighals Bavingeponn ransimissicn chaladteristics byt
smoothing out, among the bits, the number of PUCCH resources each allowing the ACK/NACK to be
determined: onhy oy tetegminingethes PUGChirasourte AOFMEhAKESGresponse sigpals ade reported.
[0149] (Control Example 3: Single-CW Processing for PCell, TwoCW processing for SCell, and
Cross-CarridrescRédtitnl framspeefies seenqParthpiFigh 16GiErates 8 wiethod of BetErmiriing the
A/N resource 10, (i.e., PUCCH resource) when PCell performs two-CVWV. processing and SCell performs
single-CW Broessitg ahc Brtislcarridt d8AELRAG is' Applidt WhERRE REnitodr BF Ce%Sk tAS. Fig. 19
illustrates aggﬁm}o}e o&c&q s-carrig)r S(S:hedulin%é{om PCell to SCell, however. In other words, the
PDCCH in PCell'indicates the POSCH in'SEell. [0150] In Fig. 19, PUCCH resource 1 is assigned in

association i @ @ne-to-agGarespandgnee i g o CGRadex (MGEENRLINEGES prgupied by
the PDCCH indicating the PDSCH in PCell (implicit signaling). [0151]In Fig. 19, PUCCH resource 2 in

an uplink companert ZOcrRytigr is @ssigned)in gssosiatiensiasanedos e celrspeydencerwith the top
CCE index (n_CCE") of the CCEs occupied by the

certain PUCCH resource, one bit satisfies A:N=0:1 (=0:2=0:3) and

10 the remaining two bits correspond to the mapping illustrated in Fig.
6B (1). The remaining two bits in (1) are associated with two CWs
processed by PDSCH in PCell (2). The PUCCH resource in which
the condition (1) is satisfied 1s a PUCCH resource assigned in
association in a one-to-one correspondence with the top CCE index

i5 {(n_CCE) of the CCEs occupied by the PDCCH indicating the PDSCH
in PCell {(i.e., PUCCH resource 1 in the example illustrated in Figs.
173 (3).
[0147] 1t should be noted that, the mapping in Fig. 17A is an
example, and the mapping in which bit b0 and bit bl are switched

20  may be used, for example, since the mapping only needs to satisfy
the conditions (1) to (3) simultaneously. In addition, the mapping
for the PUCCH resources other than PUCCH resource 1 supporting
LTE fallback may be rotated by 90 degrees, 180 degrees, and 270
degrees in the clockwise direction, respectively, for example.

25 J0148] As described above, it is possible to support implicit
signaling for optional response signals and LTE fallback (fallback to

Format 1b in Figs. 17, to be more specific) from two CCs while
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PDCCH in PCell that indicates the PDSCH in SCell (implicit signaling).PUCCH resource 2 is
cross-carriéf's¢hedbfed from PCell to SCell.In addition, PUCCH resource 3 in an uplink 25component
carrier is assigned in association in a one-to-one correspondence with the CCE index subsequent to
the top CCE index (n_CCE'41) of the CCEs occupied by the PDCCH indicating the 2F11155-PCT

PDSCH in 366l dimplicit signaling in kigr k9; {Q152}t Sﬁi%%h'ﬂ% Dotefh Al WhenGrosS-¢RIHer

scheduling is configuréd from first SCell to second SCell, PUCCH resources 2 and 3 described above
may be premigushnigronted dyathechasesstation d (explicitisignaling). In additiornhwhey nQ aness-carrier
scheduling is configured, PUCCH resources 2 and 3 may be previously reported by the base station,
likewise (explivittsignaling) 1 [015 8] It ishould besnatedithat], liney RUC ChereS GUKCES AXCEptifor PUCCH
resource 1 associated in a one-to-one correspondence with 10 the CCE index (n_CCE) of the CCEs
occupied by ¢tie PD@CH ipdicatihy tHe PDSCH rePdetl &) (FUE M vessarces 2 wid @) nihy

5 response signals are reported.
[0149] (Control Example 3: Single-CW Processing for PCell, Two-
CW processing for SCell, and Cross-Carrier Scheduling from PCell
to SCell (Part 1))
Fig. 19 illustrates a method of determining the A/N resource
10 (i.e., PUCCH resource) when PCell performs two-CW processing and
SCell performs single-CW processing and cross-carrier scheduling is
applied when the number of CCs is two. Fig. 19 illustrates an
example of cross-carrier scheduling from PCell to SCell, however.
In other words, the PDCCH in PCell indicates the PDSCH in SCell.
15 [0150] 1In Fig. 19, PUCCH resource 1 is assigned in association in
a one-to-one correspondence with the top CCE index (n_CCE) of the
CCEs occupied by the PDCCH indicating the PDSCH in PCell
(implicit signaling).
[0151] In Fig. 19, PUCCH resource 2 in an uplink component
20  carrier is assigned in association in a one-to-one correspondence
with the top CCE index (n_CCE’) of the CCEs occupied by the
PDCCH in PCell that indicates the PDSCH in SCell (implicit
signaling). PUCCH resource 2 is cross-carrier scheduled from
PCell to SCell. In addition, PUCCH resource 3 in an uplink
25 component carrier is assigned in association in a one-to-one
correspondence with the CCE index subsequent to the top CCE index

(n CCE’+1) of the CCEs occupied by the PDCCH indicating the
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be previously reported from the base station (explicit signaling). [0154]Figs. 21 and 22 illustrate the
method of g&heratif§ Tmapping) ACK/NACK signals when PCell performs single-CW 15 processing
and SCell performs two-CW processing when the number of CCs is two. PUCCH resources 1, 2 and 3
in Figs. 20 and 21 correspond to PUCCH resources 1, 2 and 3 illustrated in Fig. 19, respectively. The
bits formingpgyeambingtigreef @ piwality of @p%lhghg A09/9r NAGK aod/or DTX are termed as bits b0, hi
and b2 in 20 sequence. In addition, bits b0, bl and b2 are respectively associated with ACK/NACK
signals of QWG ofithel PDSGH I SGelh AGK/NAEK sighals of £\l of theeP DEGH duSGell and
ACK/NACK signals of CWO of the PDSCH in PCell. The associations between the bits and
ACK/NACKesighagsiaral birnoomiéans imitdd to the @3abobiéhedhtidtied exampleo §0155]1d condrol
example 3, in order to use the same mapping as that of control example 2 in which PCell performs
two-CW 2P11 ¢55:pbdprdbessingiand BCaNSeromtd Single-OW rocessiiy, bitsso skt are
assouated with the Cell that erforms two-CW. processing (or in which Space Divisi Multlplexmg
(SDM)’is ¢d ﬁﬁgﬂﬂéﬂ)‘t 38 B b3 8 assLiAA Wi the PP p&FFiS &g RECWABH il iWhich no
SDM is conflgured Slnce th ing table is us d the ma, table Jn Flg 20A (or,mapping
table in Fig. gfl'/C c}ar%’r supp(’) aI acgl go}grna?ﬁa and ormgﬁ’g 5 c%qﬁm sa e)maﬁjplné t%ble is

used, a single mapping fable.can swglg%%u%glx%gg@{tg %anQBexamples (i.e., the example in
which PCell fO performs two- C\/\f processing and SCell performs single-CW processing and the

example inwhish PCell peHferms single-GMapracessinganeiSCeltparfaums dwe-QWoRrpeessing).
Accordingly, the number of combinations of mapping tables held by terminals and base stations can

be less, antt €€, thereomplexity of dheddedrfigurations e transmit response sighalsda teriinals and
also to determine the response signals in base stations can be reduced.It should be noted that, it is not
neceddary td asethdsaime prapping diviays cdlthdugh tHelagiditionalnsffectd abtained B G5ing the
same mapping table are described herein. 20[0156]The response signals for all the PUCCH resources
are mappeéi”tg*tﬁ?éé%éélé pBﬁé%ﬁclUﬂlﬁé:Wé ddttern bHIeGES RS OF&FOF detebfod InBiédting a

DTX in PUCCH resqurce, 1 |Ilustrated| n addition, the esp nse signals are mapped to
three phase pAAts" b@%ﬁ&%gsespaﬁ% S RBRS o BRI Y Ena1Tng)"

[0154] Figs. 21 and 22 illustrate the method of generating
(mapping) ACK/NACK signals when PCell performs single-CW
15 processing and SCell performs two-CW processing when the number
of CCs is two. PUCCH resources 1, 2 and 3 in Figs. 20 and 21
correspond to PUCCH resources 1, 2 and 3 illustrated in Fig. 19,
respectively. The bits forming a combination of a plurality of an
ACK and/or NACK and/or DTX are termed as bits b0, bl and b2 in
20  sequence. In addition, bits b0, bl and b2 are respectively
associated with ACK/NACK signals of CWO0 of the PDSCH in SCell,
ACK/NACK signals of CW1 of the PDSCH in SCell and ACK/NACK
signals of CWO0 of the PDSCH in PCell. The associations between
the bits and ACK/NACK signals are by no means limited to the
25 abovementioned example.

[0155] In control example 3, in order to uwse the same mapping as

that of control example 2 in which PCell performs two-CW



25 indicating a DTX in PUCCH resource 2 illustrated in Fig. 20A. The response signals are mapped to
two phase pbintsmPPUCCH resource 3 illustrated in Fig. 20A. In addition, the response signals
2F11155-PCT are mapped to the phase point for each of the PUCCH resources in a way that makes
the Hamming distance between adjacent phase points smaller (i.e., in a way that makes the mapping

closer to thg Graysmanpingy Q1S Rig. 20Bllustrates.congentration of ACKINAGKs fe4PhieCH
resources 1, 2 and 3 for bits b0, IA and b2 in Fig. 20A. [0158] As described above, base stations use
the two methpds of gleferniniad resppnde:sigsalsidepepdit® om thevmagping prethods. Moo r
specifically, base station uses the method of determining the 70 PUCCH resource in which the
response signaid:acés réported (etesmination Imethod tpahd thel method of idetermiiningthebPUCCH
resource in which the response signals are reported and further determining the phase point of the
PUCCH redturce fdstesnihation metHde 2. cls[ohso)pigs! oommustiate! treCmadpitigi hetioid that
smooths out, among the bits, the number of PUCCH resources each allowing the ACK/NACK to be
detem'ﬁned%iﬁ&&&éﬁnm%m%d 1 808 96af SEpPORLIHHIER Sighdiify for arstonkh e

ACK/NACK bit and LTE fallback (i.g., fall to F t la in Figs. 20). Thi : thod i
disclosed ir%nér%ag%%ﬁn%ag#ea%n I]E?IﬁgtB & Ofé%aﬁﬁé%olg%g% tégi%}%pp'?gg_ menoais

ent 1. Fig. 2 rates a mapping ransmission ife table)

corresponding, o Fiose 209L60NTe PLGGH resourg aliowing, he ACKINAGK to e determined

using determination method 1 herein is the PUCCH 25 resource corresponding to the combination for

A:N=1:0(=3;039p A N=0i b(=0:85052)i, Fig. 20B: 1l additignn the pumberof RYGEH 4aseuees each
allowing the ACK/NACK to be determined is "the 2F11155-PCT number of combinations for A:N=1:0
or 0:1" in Fig:120Br Moreoverp thie sincothing det maaas, tot herfarremappingnthat makeskthe difference
between the maximum and minimum values of "the number of combinations for A:N=1:0 or 0:1" not
greatePthaporf@rms two-CW processing and SCell performs single-CW
processing and the example in which PCell performs single-CW
processing and SCell performs two-CW processing). Accordingly,
the number of combinations of mapping tables held by terminals and
base stations can be less, and also, the complexity of the
15 configurations to transmit response signals in terminals and also to
determine the response signals in base stations can be reduced. It
should be noted that, it 1s not necessary to use the same mapping
always, although the additional effects obtained by using the same
mapping table are described herein.
20 [0156] The response signals for all the PUCCH resources are
mapped to three phase points excluding the pattern of the results of
error detection indicating a DTX in PUCCH resource 1 illustrated in
Fig. 20A. In addition, the response signals are mapped to three
phase points regardless of any pattern for results of error detection
25 indicating a DTX in PUCCH resource 2 illustrated in TFig. 20A.

The response signals are mapped to two phase points in PUCCH

resource 3 illustrated in Fig. 20A. In addition, the response signals
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5 More specifically, in the mapping illustrated in Figs. 20. "the number of combinations for A:N=1:0 or
0:1" is two fidtl oHedit'{i.e., b2) and one for the remaining two bits (i.e., b0 and b 1) in a case where
PCell performs single-CW processing and SCell performs twoCW processing when the two CC are
used. Accordingly, the 10difference between the maximum and minimum values is one in this

mapping. [%@H}fh@tﬁ@a wards, sypparting Jmliels signaling,for ga gntienal ACKINACK bif ngans that
bit b2 associated with ACK/NACK of CWO of PCell takes no DTX for mapping in PUCCH 15resource

1 associateg withithe tap KGE nder 4m £ GR) ofi tha £GEB oosupiadly the PDEEd T dngicating the
PDSCH in PCell in Fig. 20A. Likewise, supporting implicit signaling for an optional ACK/NACK bit
means thatsttne: bie bO(fakes na T Xvtoy nappingdk SUCGH respuroegsl ,dnd the hit bhtak&s oo DTX for
mapping in PUCCH 20resource 2. [0162]It should be noted that, Figs. 20 illustrate an example in
which all the PRIGEE)resources are implicitly signaled, so that implicit signaling for an optional
ACK/NACK bit is supported, but the PUCCH resources other than PUCCH resource 3 may be

25exphicitly[@grdidd. Inlihes casBBmplittdighaihg $6P&CIB SR B A INAEKHY MSy<oe sifiported.
PUCCH resources 1, 2 and 3 for bits b0, bl and b2 in Fig. 20A.

[0158] As described above, base stations use the two methods of
determining response signals depending on the mapping methods.
More specifically, base station uses the method of defermining the

10 PUCCH resource in which the response signals are reported
(determination method 1) and the method of determining the PUCCH
resource in which the response signals are reported and further
determining the phase point of the PUCCH resource (determination
method 2).

15 [0159] VFigs. 20 illustrate the mapping method that smooths out,
among the bits, the number of PUCCH resources each allowing the
ACK/NACK to be determined using determination method 1 and that
supports implicit signaling for an optional ACK/NACK bit and LTE
fallback (i.e., fallback to Format la in Figs. 20). This mapping

20  method is disclosed in Embodiment 1. Fig. 21 illustrates an
ACK/NACK mapping table (transmission rule table) corresponding
to Figs. 20.

[01601 The PUCCH resource allowing the ACK/NACK to be
determined wusing determination method 1 herein is the PUCCH

25 resource corresponding to the combination for A:N=1:0(=3:0) or
A:N=0:1(=0:3=0:2) in Fig. 20B. In addition, the number of PUCCH

resources each allowing the ACK/NACK to be determined is “the
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[0163]Supporting LTE fallback means that the following 2F11155-PCT conditions described as (1) to
(3) are satigfiedisimtilthneously.In a certain PUCCH resource, two bits satisfy A:N=0:1 (=0:2=0:3) and
the remaining one bit corresponds to the mapping illustrated in Fig. 6A (1). The remaining one bit in (1)
is associated with single CW 5 processed by PDSCH in PCell (2). The PUCCH resource in which the

condition (1) igsatisfiedsis a PG GH resaurce gesigned imagsogjation in & ong-toygne cosipgpondence
with the top CCE index (n_CCE) of the CCEs occupied by the PDCCH indicating the PDSCH in PCell

(i.e., PUCCH seseuree, 3tindthenexamplg diustratect inkigs 1020)(3h (@164t sboult: berigted that, the
mapping in Fig. 20A is an example, and the mapping in which bit bO and bit bl are switched may be
used, for examply, fEieoentbe rhappingonhy needstonsatishiathe canditiansy Ivator(3) simuttdneously.In
addition, the mapping 15for the PUCCH resources other than PUCCH resource 3 supporting LTE
fallback maya betated o90tdegraes: 180 dedreds: latd 270Hdgrees in the lotkiiser diraction,

respectivel%/lfor example, [0165]As described above, it is possible to support implicit
5 ore specifically, in the mapping illustrated 1n Figs. 20, “the

number of combinations for A:N=1:0 or 0:1” is two for one bit (i.e.,
b2) and one for the remaining two bits (i.e., b0 and bl) in a case
where PCell performs single-CW processing and SCell performs two-
CW processing when the two CC are used. Accordingly, the
10 difference between the maximum and minimum values is one in this
mapping.
[0161} In other words, supporting implicit signaling for an
optional ACK/NACK bit means that bit b2 associated with
ACK/NACK of CWO0 of PCell takes no DTX for mapping in PUCCH
15 resource | associated with the top CCE index (n_CCE) of the CCEs
occupied by the PDCCH indicating the PDSCH in PCell in Fig. 20A.
Likewise, supporting implicit signaling for an optional ACK/NACK
bit means that the bit b0 takes no DTX for mapping in PUCCH
resource 1, and the bit bl takes no DTX for mapping in PUCCH
20 resource 2.
[0162] It should be noted that, Figs. 20 illustrate an example in
which all the PUCCH resources are implicitly signaled, so that
implicit signaling for an optional ACK/NACK bit is supported, but
the PUCCH resources other than PUCCH resource 3 may be
25 explicitly signaled. In this case, implicit signaling for at least one
ACK/NACK bit may be supported.

[0163] Supporting LTE fallback means that the following
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signaling for optional response signals and LTE fallback (fallback to 20 Format 1 a in Figs. 20, to be
more specifif) FidMmAWDH CCs while improving the characteristics of response signals having poor
transmission characteristics by smoothing out, among the bits, the number of PUCCH resources each
allowing the ACK/NACK to be determined only by determining the PUCCH resource in which the

25response signasAre reportad d9168] (ContrqlHxample 41 Sindle G W RTasessing for PLell, Two-
CW processing for SCell, and Cross-Carrier Scheduling from PCell 2F11155-PCT to SCell)

Control exaraple fhas nganyi pakds dn commaendviti conteak examplend- § hus( #he: despriptim af
common parts will be omitted. [0167] Figs. 22 and 23 illustrate a method of generating (mapping)
ACK/NACK: bignaisiwhem R Cell pdrformsrsingpe: € procdssinggne SCall perfornsdwio- G\ .
processing. PUCCH resources 1, 2 and 3 in Figs. 22 and 23 correspond to PUCCH resources 1, 2 and
3 illustratedift Fig) 19, felspectivelynThe Bitssfobrdinglaldombsination wid giunality of areACK hd/or
NACK and/or DTX are termed as 10 bits b0, bl and b2 in sequence. In addition, bits b0, IA and b2 are
respectively 5e566¢&d hth ACKINACK 5&1%% dPEWOIdt ¢hd PESCH #f 5T ACGR/NACGK signals
of CW1 of tﬂe PDSCEL %}n S_Ce(lllﬁnd ACK/NA( deiqnals OI) % the PDSCH in PCell. Ehe
SetWeB the Bits and RCRMNATK Signdls 4ré by'no 15meaRs liffited1d ¢ 10

P 1, C
associations between

abovementioned. example; 0168]|n sontro) @WP@S@E PSSRl é?ﬁf Y% t:%r% faf‘i‘é Mappipg as that

used in the case where PCell performs two-CW processing and SCell perfo single-CW processing.

When the samemapping is bsed; paly tallback dodprmat [arsarche sHaReHEd, Fan@léa@h@s@ﬂ 20
e

Format Ib cannot be supported. The use of the same mapping makes it possible to simultaneously
support twd gobptraliéxampleP e (the example én which PEalkpenrforms twosGW piogassingsand SCell
performs single-CW processing and the example in which PCell performs single-CW processing and
ScCellperforts two-CW
[0164] 1t should be noted that, the mapping in Fig. 20A is an
example, and the mapping in which bit b0 and bit bl are switched
may be used, for example, since the mapping only needs to satisfy
the conditions (1) to (3) simultaneously. In addition, the mapping
15 for the PUCCH resources other than PUCCH resource 3 supporting
LTE fallback may be rotated by 90 degrees, 180 degrees, and 270
degrees in the clockwise direction, respectively, for example.
[0165] As described above, it is possible to support implicit
signaling for opfional response signals and LTE fallback (fallback to
20 Format la in Figs. 20, to be more specific) from two CCs while
improving the characteristics of response signals having poor
transmission characteristics by smoothing out, among the bits, the
number of PUCCH resources each allowing the ACK/NACK to be
determined only by determining the PUCCH resource in which the
25 response signals are reported.

[0166] (Control Example 4: Single-CW Processing for PCell, Two-

CW processing for SCell, and Cross-Carrier Scheduling from PCell

63



25 processing). Accordingly, the number of combinations of mapping tables held by terminals and
base statiodt1ddADb&(éss, and also, the complexity of the configuration to transmit response signals in
2F1 1 I55PCT terminals and also to determine the response signals in base stations can be
reduced.Meanwhile, when different mapping is used, fallback to Format la can be supported in Figs.
22.Supportferg Cf@jllt;ack to Format Ib is dependent of the mapping used when PCell 5performs
two-CW processing and SCeil performs single-CW processing.It should be noted that, it is not
necessary to use the same mappingpabvaysh akheugh the adeditional efiaetsebtaingd Ry using the
same or different mapping table are described herein. [0169]The response signals are mapped to two
phase pointsx 4t pdgafdless dfuanyt patteers foi pasults of erpon detectier indicating @ &FXtir PUCCH
resource 1 illustrated in Fig. 22A. The response signals are mapped to four phase points regardless of
any pattern[fdt feslltsiof&strof detdetiar indledting & DTt PUCCH eosburasi dlustrarsmt IreFig. 22A.
The response j{lgnals are mapped to two 15)phase points regard]ess of pattern for results_of error

detectidn indicating 2 BFx InEPIECH fedodrbes 3liBSHRedTA Big! %zlfA.&n adHifiGh Sthd fesithse

signals are Qﬁed to thelgga,[sweéo“ int for each of the P (I,:létel_?ources in a Wéa\y Eh%tnmaj(es the
e

Hamming distance Batvean adiadent phase Hottt Shalldr (es in AWay st 20makag the Hhpping

closer to the %@y H3PPINGY- [%70@%@3%&9}&?_”%65 geneeniration gl ACKINACKSs of RHCGH
resources 1, 2 and 3 for bits b0, 131 and b2 in Fig. 22A. [0171]Figs. 22 illustrate the mapping method
that smooth$i1Qurated in Fig. 19, respectively. The bits forming a combination
of a plurality of an ACK and/or NACK and/or DTX are termed as
L0 bits b0, bl and b2 in sequence. In addition, bits b0, bl and b=2 are
respectively associated with ACK/NACK signals of CWO0 of the
PDSCH in SCell, ACK/NACK signals of CW1 of the PDSCH in SCell
and ACK/NACK signals of CWO0 of the PDSCH in PCell. The
associations between the bits and ACK/NACK signals are by no
15  means limited to the abovementioned example,
[6168] In control example 4, it is possible to use the same mapping
as that used in the case where PCell performs two-CW processing
and SCell performs single-CW processing. When the same mapping
is used, only fallback to I'ormat la can be supported, and fallback to
20  Format 1b cannot be supported. The use of the same mapping
makes it possible to simultaneously support two control examples
(i.e., the example in which PCell performs two-CW processing and
SCell performs single-CW processing and the example in which
PCell performs single-CW processing and SCell performs two-CW
26  processing). Accordingly, the number of combinations of mapping
tables held by terminals and base stations can be less, and also, the

complexity of the configuration to transmit response signals in
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among the bits, the number of PUCCH resources each allowing the 25 ACK/NACK to be determined
using deterphibdtior’miethod 1 and that supports implicit signaling for an optional ACK/NACK bit and
LIE fallback (i.e., fallback to Format la in Figs. 22). This mapping 2F1 55-PCT method is disclosed in
Embodiment 1.Fig. 23 illustrates an ACK/NACK mapping table (transmission rule table) corresponding

to Figs. 22..101/21As desaribed Abgvg. itishossihigdor supparkimplich .3 signaling.faraptiona
response signals and LTE fallback (fallback to Format la in Figs. 22, to be more specific) from two CCs

while impraving the chakagtesistics ofikespartse signalsdiavingipest fransmisgiongchagacteristics by
smoothing out, among the bits, the number of PUCCH resources each allowing the ACK/NACK to be
10determintd drly by detérmining the RAGCheresopmerirewhich thegespbhse Signalsrare freported.
[0173](Control Example 5: Control Example with Mapping Table with Application of RANK Adaptation)
Control exariple &:disttodesrmdadpingy iablanseddan case b 1 medrtict ghus swittHestbdtivedh the
mapping tables_not only according to the numper of configured component carriers (CC) and the

transmiissioteigHe" But AKS dynimidHif SoritBied RAAK AdhpthtionPMbredpécifisaig | Eshtrd]

example 5 diSClOSEs e MARPING TAPIeS USaR 11 § ase WhEre e umRe! QLG YVs SonligurRd

same mapping always, although the additional effects obtained by
using the same or different mapping table are described herein.
[0169] The response signals are mapped to two phase points
10  regardless of any pattern for results of error detection indicating a
DTX in PUCCH resource 1 illustrated in Fig. 22A. The response
signals are mapped to four phase points regardless of any pattern for
results of error detection indicating a DTX in PUCCH resource 2
illustrated in Fig. 22A. The response signals are mapped to two
15 phase points regardless of any pattern for results of error detection
indicating a DTX in PUCCH resource 3 illustrated in Fig. 22A. In
addition, the response signals are mapped to the phase point for
each of the PUCCH resources in a way that makes the Hamming
distance between adjacent phase points smaller (i.e., in a way that
20 makes the mapping closer to the Gray mapping).
[0170] Fig. 22B illustrates concentration of ACK/NACKs of
PUCCH resources 1, 2 and 3 for bits b0, bl and b2 in Fig. 22A.
[0171] Figs. 22 illustrate the mapping method that smooths out,
among the bits, the number of PUCCH resources cach allowing the
25  ACK/NACK to be determined using determination method 1 and that
supports implicit signaling for an optional ACK/NACK bit and LTE

fallback (i.e., fallback to Format la in Figs. 22). This mapping



20 in PCell or SCell (e.g., two CWs on PCell and two CWs on SCell) is decreased (e.g., two CWs on
PCell and sihgle G\RCdn SCell) because of Rank Adaptation. In other words, the resource for
ACK/NACK to be reported to an eNB and the constellation position in the resource are determined not
according to the mapping table based on 25 the number of ACK/NACK bits found from the number of

configured {;\Ms, iyt accogding Lq the mappingdahiebased en thejymbersof AGK/NAEK bilg,found
from the number of CWs after rank 2F11155-PCT adaptation. [0174]For example, when one PCell

and one SCelt grexeachiconfigyrad with bye GYYa mhile dhro3Cell teansipits only & singlsm @i do a UE
because of rank adaptation, the number of ACK/NACKs 5to be reported from the UE to the eNB can

be three instedt pk the2number of configured CWs, which is four.In this case, the terminal may report
ACK/NACKSs to the eNB using a mapping table for three bits (i.e., table 1(b)). [0175]In this case,
however, wWHehthé UEAéceiviescaidindle ©Wof.10the BDOOKsrbhe SCell shutifaits to repéivetthe
PDCCH from PCell, for example, the ACK/NACK bit corresponding to the data on PCell results in a
DTX. The UEEhohidver Camivt a8rintmePRAsher Bivtdatd vh PAdi bl bingle W Bragh tvvs

' " ilure to . . . .
because Oflm%s?at a in Iigs. 22, to be more specific) from two CCs while

improving the characteristics of response signals having poor
fransmission characteristics by smoothing out, among the bits, the
number of PUCCH resources each allowing the ACK/NACK to be
10 determined only by determining the PUCCH resource in which the
response signals are reported.
[0173] (Control Example 5: Control Example with Mapping Table
with Application of RANK Adaptation)
Control example 5 discloses mapping tables used in case of
15  control that switches between the mapping tables not only according
to the number of configured component carriers (CC) and the
transmission mode, but also dynamically controlled Rank
Adaptation. More specifically, control example 5 discloses the
mapping tables used in a case where the number of CWs configured
20 in PCell or SCell (e.g., two CWs on PCell and two CWs on SCell) is
decreased (e.g., two CWs on PCell and single CW on SCell) because
of Rank Adaptation. In other words, the resource for ACK/NACK
to be reported to an eNB and the constellation position in the
resource are determined not according to the mapping table based on
25  the number of ACK/NACK bits found from the number of configured
CWs, but according to the mapping table based on the number of

ACK/NACK bits found from the number of CWs after rank
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receive the PDCCH.For this reason, the UE cannot determine 15whether to use the mapping table for
three bits (i2&] tWo-BWs for PCell and single CW for SCeH) or the mapping table for two bits (i.e.,
single CW for PCell and single CW for SCell). According to the claimed invention, a DTX can be
correctly reported to the eNB even in such a case. 20[0176]A description will be provided with
reference tq krigs.444.1@ 26. hereinafter. It is to be noted that, the mapping table disclosed in Fig. 24
has the characteristics described in control example 4, the mapping table disclosed in Fig. 25 has the

characteristigs describpd in eanfrabexamplies 2 agngle3, ROk:the mapping sablacdiscloses ik &g 2526
has the characteristics described in control example 1, so that the detailed description of the mapping
tables will b orfiigeddd othehwords, théVmapdintetatiles Si€clobet imFigst 240126 suppogtlcTE
2F11155-PCT fallback from two CCs while improving the characteristics of response signals having
poor transriis¥iom chardetdristics by shaething eapiid isumber o PWCTH resouftcBd ¥dch &lfowing the
ACK/NACK to be determined only by determining the PUCCH 5resource in which the respanse signals
are regortet? [GF77FR 88EEAplibAWill B grdvided With Fettefid 1§ Fide g4 aits 522 drhefplhccH

resource and th%cpnst IIatiorkpositio% inf#%g resougce}\llvhen PCell (i.e., DMhCeII) is DTX (Eth' DTX)
R-SOM Cellf RTAER H the thred:bit apping tablé i Fig. 2B 16" tointftis with'the

and ScCell (NoH-
A el A L R S o
constellatiop,poift KLthe FEFQUECE table 1(b)).
[0175] In this case, however, when the UE receives a single CW of
10 the PDCCH from SCell, but fails to receive the PDCCH from PCell,
for example, the ACK/NACK bit corresponding to the data on PCell
results in a DTX. The UE, however, cannot determine whether the
data on PCell is a single CW or two CWs because of the failure to
receive the PDCCH. For this reason, the ULE cannot determine
15 whether to use the mapping table for three bits (i.e., two CWs for
PCell and single CW for SCell) or the mapping table for two bits
(i.e., single CW for PCell and single CW for SCell). According to
the claimed invention, a DTX can be correctly reported to the eNB
even in such a case,
20  [0176}] A description will be provided with reference to Figs. 24 to
26, hereinafter. It is to be noted that, the mapping table disclosed
in Fig. 24 has the characteristics described in control example 4, the
mapping table disclosed in Fig. 25 has the characteristics described
in control examples 2 and 3, and the mapping table disclosed in Fig.
25 26 has the characteristics described in control example I, so that the
detailed description of the mapping tables will be omitted. In other

words, the mapping tables disclosed in Figs. 24 to 26 support LTE
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correspond to No transmission in both of the tables.In a case 15where PCell is single-CW
transmissiol’ ahid SBell is a DTX (i.e., UE cannot determine whether it is single-CW transmission or
two-CW transmission), the PUCCH resources and the constellation positions in the resources in the
two-bit mapping table and three-bit mapping table coincide with each other because the mapping

tables illustrated 20in Figsy24 and 2% eath suppQrt PHGEH iormat i, [0L781A descrintion wilk-be

provided with reference to Figs. 25 and 26, likewise.The PUCCIA resource and the constellation
position in thes paseuce vihern RCehisvPA X (oo DTX)ancthSCellis (ACKa AGK insthie foukhit
mapping table in Fig. 26 coincide 25 with the PUCCH resource and the constellation position in the
resource whermPCelh@.eq uroriiSBDM Geleis DTXPARE SCellris (AGHK, cACK) i thed threealyt hhapping
table in Fig. 25. Likewise, 2FI1155-PCT when SCell is NACK, the PUCCH resource corresponds to
No transmigsiok 1A BethFof fite thlles! hed Bdse WherelPCibperfotmstiaiayy tthasniissioh End SCell
results in a .DTX (i.e., UE cannot determine whether is single-CW transmission or two-CW 5

transqﬁssio‘iﬂ??d’er%@bﬁ]?é%’uf@é's Wﬁg%ﬁé%%ﬁ%ﬁﬁﬁ)s‘iﬁéﬁg i the resources of the three-bit
napping 30 oy STSERIB Sbe S o S beepusethe ospig el
e TS poTee s e e oA AN
controls trapsgission Qfhen PCell (i.e., SDM Cell) is DTX (DTX, DTX) and SCell
{(Non-SDM Cell) is ACK in the three-bit mapping table 1n Fig. 25
10 coincide with the PUCCH resource and the constellation position in
the resource when PCell is DTX and SCell is ACK in the two-bit
mapping table in Fig. 25. Likewise, when SCell is ACK, the
PUCCH resource and the constellation point in the resource
correspond to No transmission in both of the tables. In a case
15  where PCell is single-CW transmission and SCell is a DTX (i.e., UE
cannot determine whether it is single-CW transmission or two-CW
tfransmission), the PUCCH resources and the constellation positions
in the resources in the two-bit mapping table and three-bit mapping
table coincide with each other because the mapping tables illustrated
20 in Figs. 24 and 25 both support PUCCH format la.
[0178] A description will be provided with reference to Figs. 25
and 26, likewise. The PUCCH resource and the constellation
position in the resource when PCell is DTX (DTX, DTX) and SCell
is (ACK, ACK) in the four-bit mapping table in Fig. 26 coincide
25 with the PUCCH resource and the constellation position in the

resource when PCell (i.e., non-SDM Cell) is DTX and SCell is

(ACK, ACK) in the three-bit mapping table in Fig. 25. Likewise,
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response signals by selecting the resource used for the transmission 15 of response signals from a
PUCCH resgurde assdciated with a CCE and a specific PUCCH resource previously reported by base
station 100 in case of channel selection. Terminal 200 can support implicit signaling for optional
response signals and LTE fallback from two CCs while improving the characteristics of response 20
Signals havigg pROrYEDRMIBSION hajacterislics Ry cmetiog Al amang {e ifgythe aumber of
PUCCH resources each allowing the ACK/NACK to be determined only by determining the PUCCH

resource in\whichnihe JRSRONSS SiNals angraparted. [0181]Yereovey base statign 1QQ selects the
resource used for 25 transmission of the response signals, from the PUCCH resource associated with

the CCE andithe@peécifia rasniscequrevwindsly apdrteelstol tarninah 200 Base . statianELOaaetermines
the 2F11155-PCT ACK/NACK using the mapping that smooths out, among the bits, the number of

PUCCH resbiireesieach affidwirltethe ACKINAGK g Ise ddterminedsonky biodetermining thMUCCH
resource used for reporting the response signals. 5[0182]Thus, according to Embodiment 1, it is

possibfe to SiiiboR SFERNDAE frbin SrliolE C8 OIS fipAdvihd Hse ChRPA SR iES o AsdpbmBa signals

s, the number of PUCCH

having poor transmission characteristics by smoothing out, among the bijt
resources GAch HIGWHGHRE ACKINAERIES5: BloARB DRI LY Botdrhility T | 10 HRICE:

resource inWhieh E'?o%%%%%”;%?&ﬂ?”e%'%ﬁr%{EQ%’W?QC'Q asga%e"‘.’%esfeé"ﬁ : %(%Ff%'éegﬁ%s rate.
communications using an uplink component carrier and a plurality O]F ownlink component cartriers

associated wjth the .ue"mlaﬁewwmﬁi'g&wm'@ Geksin g PRECCH,region in PCell are associated

in a one-to-one correspondence with PUCCH 15resources in the uplink component carrier. [0183]
(Embodimeri 2y9]  ImEmbediment 20a daserdpiiomwillbe peovidest regaydingea case wherg the
combination of the PUCCH resource associated in a one-to-one correspondence with the top CCE
indexiof the CG@Es1 26 oTecupiéd by the RRCGHeindicating dhethssignegnt of RIS Glnn RGCelk(i.e.,
PUCCH resource to be implicitly signaled) and the bit (ACK/NACK bit) representing a result of error
detection of& EWNrAdelvedl 6 HE dilas switteheddascording! te: she mumiveér of componéns carrfers and
the transmission mode configured for the terminal. 25 [0184] It should be noted that, the transmission
mode suppérting only single-CW transmissions is referred to as "non-MIMO (Multiple Input Multiple

Output) mode' the transmission mode X
utput) P(?] §8ﬁ' AL gescsrﬁbednagove, terminal 200 controls transmission of

response signals by selecting the resource used for the transmission
15  of response signals from a PUCCH resource associated with a CCE
and a specific PUCCH resource previously reported by base station
100 in case of channel selection. Terminal 200 can support
implicit signaling for optional response signals and LTE fallback
from two CCs while improving the characteristics of response
20 signals having poor transmission characteristics by smoothing out,
among the bits, the number of PUCCH resources each allowing the
ACK/NACK to be determined only by determining the PUCCH
resource in which the response signals are reported.
{0181] Moreover, base station 100 selects the resource used for
25 transmission of the response signals, from the PUCCH resource
associated with the CCE and the specific resource previously

reported to terminal 200. Base station 100 determines the
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2F11155-PCI supporting up to two-CW transmissions is referred to as "MIMO mode." [0185]As in the
case of EmbiodihaéditCl]; terminals generate response signals to be fed back to base stations on the
basis of an 5 association (i.e., ACK/NACK mapping table or transmission rule table for response
signals) among a pattern candidate of results of error detection (may be referred to as "error detection

result patielqi- gt PAGHINAGK slpttc herelnafien  ARUGESbiesoWEe (8 Mt iprasponsg signals

are assigned, and the phase point in the 10 PUCCH resource. It should be noted that, thé error

detection resyth pattermrcangists Bf resulls of &rardaiection an agplvkalits of Riegeskdawnlink data
received on at least two downlink component carriers. [0186] The ACK/NACK mapping table is
determineddadeandingctd 15 the nlmbet afedamimlinigcorhpon®nf Catiiersrpreviously eonfigured for the
terminal (i.e., at least two downlink component carriers since carrier aggregation is performed) and the
transmissiofe ihotle o Lt it ¢\ or@ spevificallys-the ACK/NACK mapping table is determined according

to the number of ACK/NACK bits specified by 20the number of downlink component carriers and the
transmissio’thbde. [0187|Eig’C 29 ifiskale ekdrhiie BrSHAppingtide ePros tidtbetibh S¥EENE patterns

el and 0L B35GB TOLEB1F Y. DT (1 Johate0 44 cHANBIE ST apiing Ul 178 HA MO mode
Is Conﬁgurex%%%%@ec’f @l%gg‘f"s“'"%a%%@o”%%tor transmission characteristics by
smoothing out, among the bits, the number of PUCCH resources each
allowing the ACK/NACK to be determined only by determining the
16 PUCCH resource in which the response signals are reported in a case
where ARQ is applied to communications using an uplink component
carrier and a plurality of downlink component carriers associated
with the uplink com;ﬁonent carrier while CCEs in a PDCCH region in
PCell are associated in a one-to-one correspondence with PUCCH
15 resources in the uplink component carrier,
[6183] (Embodiment 2)
In Embodiment 2, a description will be provided regarding a
case where the combination of the PUCCH resource associated in a
one-to-one correspondence with the top CCE index of the CCEs
20 occupied by the PDCCH indicating the assignment of PDSCH in
PCell (i.e., PUCCH resource to be implicitly signaled) and the bit
({ACK/NACK bit) representing a result of error detection on a CW
received on PCell is switched according to the number of component
carriers and the transmission mode configured for the terminal.
25 [0184] It should be noted that, the transmission mode supporting
only single-CW transmissions 1is referred to as “non-MIMO

(Multiple Input Multiple Output) mode” and the transmission mode
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2F1 1 55-PCT carriers.In other words, Fig. 27A illustrates an example of mapping when the error
detection resultl5attEin (i.e., the number of ACK/NACK bits) is represented by two bits (i.e., mapping
for two bits). Fig. 27B illustrates an example of mapping when the non- 5 MIMO mode is configured in
one of the downlink component carriers and the MIMO mode is configured in the other downlink

component Gt I ANELWRKISFIE. 2B Isliatenandample,AimaRping nen ke
detection result pattern (i.e., the number of ACK/NACK bits) is represented by three bits (i.e., mapping
for 10 threg;hitg) Fig. 27C illustrates an example of mapping when the MIMO mode is configured in
each of the downlink component carriers. In short, Fig. 27C illustrates an example of mapping when
the error detectidr result patiernthe., thesaunlter BhAGKINAEGK bits) is seprésehteddunfors thits (i.e.,
mapping for four bits). 15 [0189] The mapping tables illustrated in Figs. 28A to C correspond to the
examples ofersippping iHugtraled in Rigs f2@Ahe <, respeetivelyt {01003As lUudteatbd ShsFigs. 2TA to C
and Figs. 28A to C, the error detection result pattern is represented by a maximum of four 20 bits (i.e.,
b0 to bB),IrP&88kibH 184l ibtfated 3 BigR A e A o Y Rigys 1 2BACto X, 4 RBSILIT §ffodiPUCCH

resources 1 to 4 (i.e., Chl to Ch4) is_configured. [0191]For example, a description will be provided
egarding af SALE wikrd RS VIR THBDE 1 OGRS n B O DIV O &

contaed 1 S 28 218 (920 for e <ot 0 218, cpanoones
pattern” or “ACK/NACK state,” hereinafter), a PUCCIH resource to
which the response signals are assigned, and the phase point in the
10 PUCCH resource. It should be noted that, the error detection result
pattern consists of results of error detection on a plurality of picces
of downlink data received on at least two downlink component
carriers.
[0186] The ACK/NACK mapping table is determined according to
15 the number of downlink component carriers previously configured
for the terminal (i.e., at least two downlink component carriers
since carrier aggregation is performed) and the transmission mode.
To put it more specifically, the ACK/NACK mapping table is
determined according to the number of ACK/NACK bits specified by
20  the number of downlink component carriers and the transmission
mode.
[0187] Figs. 27 illustrate examples of mapping for error detection
result patterns in a case where the number of downlink component
carriers configured for the terminal is two (one PCell and one
25 SCell).
[0188] Fig. 27A illustrates an example of mapping when the non-

MIMO mode is configured in each of the downlink component
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1 when b0 of the result of error detection on CWO of PCell is an ACK and bl of the result of error
detection oRAFCMEES-HKRCell is an ACK, and b2 of the result of error detection on CWO of SCell is a
NACK or DTX. PUCCH resource 1 illustrated in Fig. 27B is the 5 PUCCH resource associated in a
one-to-one correspondence with the top CCE index of the CCEs occupied by the PDCCH indicating

the assignmept f ADSCHn Pl [41971As desribedabovey yben e nybey,of i oring the

error detection result pattern (i.e., the number of ACK/NACK bits) 10 is not greater than four, the

terminal feeds backdhe respamse signalsiusivg:chanpet seleqtion anDHT=S;0H{PM.¥hathes fo use
channel selection or DFT-S-OFDM is previously configured by the base station. On the other hand,

when the numhiereiritgfasiting the erparedetentiontresult patie ((.e.e thennupibiercoffAEKMNACK bits)
15is greater than four, the terminal feeds back the response signals using DFT-S-OFDM. [0193]
LTE-Advanked tefinesgmabpitigifdrnetor tdesteetion xesult battefnsnsgeel ingcchahrel sdlectiomthat is
optimized for a case where the number of downlink component carriers is two, assuming the
20introductdh ¥iasdrot dife sérvied 1dig Urigh. 27 afd 28)0[010BFThe dwaphing ostifizfor b case
where the number of downlink companent carriers is two herein is mapping that can be switched to

and used a8&he fidpging foPthe st defBath ids i dterm s ot Cecusdd i tike e dpdiem (e,

mapping that 25 supports LIE fallback). More specifically, in the mapping that supports LTE, fallback,
as iIIustrate%Oi]ﬁlE%I}%%%,cﬁ‘)}fré%mplg?thoel\{l }gﬁras\g%%%r?t’s I?r(niﬁuc%g] rlgggﬁ%ég? %saglgc?aﬁggl With specific

error of mapping when the error detection result pattern (i.e., the number

of ACK/NACK bits) is represented by three bits (i.e., mapping for

16 three bits). Fig. 27C illustrates an example of mapping when the
MIMO mode is configured in each of the downlink component
carriers. In short, Fig. 27C illustrates an example of mapping when
the error detection result pattern (i.e., the number of ACK/NACK
bits) is represented by four bits (i.e., mapping for four bits).

15 [0189] The mapping tables illustrated in Figs. 28A to C correspond
to the examples of mapping illustrated in Figs. 27A to C,
respectively.

[0190] As illustrated in Figs. 27A to C and Figs. 28A to C, the
error detection result pattern is represented by a maximum of four

20 bits (i.e., b0 to b3).In addition, as illustrated in Figs. 27A to C and
Figs. 28A to C, a maximum of four PUCCH resources 1 to 4 (i.e.,
Cht to Ch4) is configured.

[0191] For example, a description will be provided regarding a
case where the MIMO mode is configured in PCell and the non-

25 MIMO mode is configured in SCell in Fig. 27B (Fig. 28). For
example, as illustrated in Fig. 27B, the response signals are mapped

to the symbol position (i.e., phase point) (-1, 0) of PUCCH resource
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2F11155-PCT detection result patterns in which b2 and b3 of the results of error detection on CWs
received in SCTelbb&cdme all DTXes are identical with the phase points associated with the results of
error detection identical with 60 and hi of the results of error detection on CWs 5 received in PCell in
the specific error detection result patterns in another ACK/NACK mapping table used when the

number of GG 0n( 4 g 6F). T 536 ARPIiES (0.Fias, 286 3nd B, [0195L Agpordingly, even

when the understanding about number of CCs configured for a terminal is different between a base

station 10 andithe terminal, therRase statiop can correcti: determing thewaspansacsignals foy PCell
and SCell. [0196]However, LTE-Advanced may support three or four downlink component carriers in

the future. In this, casel MappinNg BUPPesting thfee abfoul dewmnlink component eargers While reusing
15the mapping optimized for a case where the number of downlink component carriers is two is
preferably uséd i termdXF Simplii¢afidntof tke configudatidhs ofrterminals dnd base Btation$.¢{0197] In
this regard, implicitly signaling the PUCCH resources for a maximum number of CWs supported in
PCell in dyRadfic20 setisdulirgy hasbadr plopdstd (see o' Pamasonic 36 PPRANE mediinghs3bis,
RI-110192, "Text Proposal for PUCCH Resource Allocation for channel selection,” January 2011"). For

example, widh thé MM odd id REnfidutetl RCSERASH Lase BF trhmisiohdr s Hdkimibs of two

CWs), two PUCCH resour 8 W’ nplicitly 25 signaled. In this case, one of the two implicitly signaled
PUCCH resagﬁrlt%%qlseggsg(éﬁg?dﬁn a one- oégrlﬁe' correspondence with the top CCE index of the CCEs

occupied bY(ﬁ@EPCC}M i'?fyg@q?getﬁea%%]v]ép%ﬁgﬂ_ the number of bits forming the
error detection result pattern (i.e., the number of ACK/NACK bits)
10 is not greater than four, the terminal feeds back the response signals
using channel selection or DFT-S-OFDM. Whether to use channel
selection or DFT-S-OFDM is previously configured by the base
station. On the other hand, when the number of bits forming the
error detection result pattern (i.e., the number of ACK/NACK bits)
15 is greater than four, the terminal feeds back the response signals
using DFT-S-OFDM.
[6193] LTE-Advanced defines mapping for error detection result
patterns used in channel selection that is optimized for a case where
the number of downlink component carriers is two, assuming the
20 introductory phase of the service (e.g., Figs. 27 and 28).
[0194] The mapping optimized for a case where the number of
downlink component carriers is two herein is mapping that can be
switched to and used as the mapping for the error detection result
pattern for one CC used in the LTE system (i.e., mapping that
25 supports LTE fallback). More specifically, in the mapping that
supports LTE fallback, as illustrated in Fig. 28C, for example, the

phase points in PUCCH resource 1 associated with specific error
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assignment of PDSCH in PCell. In addition, the other implicitly signaled PUCCH resource is
associated i ® bifePtgfone correspondence with the second CCE index subsequent to the top CCE
index of the CCEs occupied by the PDCCH indicating the 5 assignment of PDSCH in PCell. [0198]
Meanwhile, when the nonMIMO mode is configured in PCell, one PUCCH resource is implicitly

signaled. The RUGGH 1Rsquiee is @ssagialRd 2 anesto-ana cprrespopsenca yith the tap GOE index
of the CCEs occupied by the PDCCH indicating the assignment of PDSCH in PCell 10[0199] For

example, ingligse 4 6@ and 28¢sthe MIN@mpdesis eonfiglreehin RGelh Ascordingly; PG (H resource
1 (Chl) and PUCCH resource 2 (Ch2) are implicitly signaled in Figs. 27C and 28C. Meanwhile,

PUCCH respirketd (ChBhandiRUCGHaresouiaed (Gh4hate explisiily signgledrinrFigst 27Coand 28C.
15[0200]In addition, an assumption is made that the MIMO mode is configured in PCell while the
non-MIMO idedé iis Tonfigured th SGélltd Figs. 278 wahi288.d1 this casd cPUCCH: resoutc® k (Chi)
and PUCCH resource 2 (Ch2) are implicitly signaled and PUCCH resource 3 (Ch3) is explicitly
signaléd in F§81378 did B8 120ip201s Atieesafilene 1R hsdGhsstion s Afadd thaaihe Hon-MIMO
mode is configured in PCeI} and the MIMO.mode is config?gteg/é?qsc Il'in Figs. 27B ?‘.nd 28B. In this

case, PUCGHIHSOUrOE 3N G inBRER RRyridIBiald Neb0irdd 1(3Hi) @hd-PUCtEH
2 (Ch2 licitly si led in Figs. 27B 2813,.25 [0 M , th -MIMO
o o T B e R cource

mode is conﬁgeur d la In FIgs. In this case, resource 1 (Chi) is

implicitly Si?@%‘@‘é And LHGEH Fe3Qurea 2 (ChA)IR QRlicitg 2yt dareClmignaledin kios, 27A and

28A. [0203]As described above, whien the number of bits of an error detéction result pattern is not

greater thafour,dba tegmina canfegdibagk el respansecsignalsusing ehannel selectianibig. 29 5
illustrates the number of CWs on PCell, the numbers of CWs on SCells (i.e., SCells 1 to 3) and the

numbier of AGK/NAEK signails 4ihe nhmbérebAGKINAGK bits repsesenting aderomdetectibr result
pattern) used for feedback of response signals using channel selection in a case where the numbers
of downlinkreéomponent 10talriers mftwb! (8wsl CGsylihree (three CCs) and four (four CCs).

[0196] However, LTE-Advanced may support three or four
downlink component carriers in the future. In this case, mapping
supporting three or four downlink component carriers while reusing
15  the mapping optimized for a case where the number of downlink
component carriers is two is preferably wused in terms of
simplification of the configurations of terminals and base stations.
[0197] 1In this regard, implicitly signaling the PUCCH resources
for a maximum number of CWs supported in PCell in dynamic
20 scheduling has been proposed (see, “Panasonic, 3GPP RANI] meeting
#63bis, R1-110192, “Text Proposal for PUCCH Resource Allocation
for channel selection,” January 20117). For example, when the
MIMO mode is configured in PCell (in case of transmission of a
maximum of two CWs), two PUCCH resources are implicitly
25 signaled. In this case, one of the two implicitly signaled PUCCH
resources i1s associated in a one-to-one correspondence with the top

CCE index of the CCEs occupied by the PDCCH indicating the
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[0204] For example, in Fig. 29, the number of ACK/NACK bits is three when the number of downlink
componentZdrriefsi§ three and the non-MIMO mode is configured in each of PCell, SCell 1 and SCell
2.Accordingly, the terminal uses the mapping for three bits 15(ACK/NACK mapping table) illustrated in
Figs. 27B and 28B. [0205] Meanwhile, the number of ACK/NACK bits is four when the number of

downlink comppnent sarrigrs isiyea {threerGEsyand the MIMQ mpde is coniigyured,n Arg.ef, PCell,
SCell 1 and SCell 2 and the non-MIMO mode is configured in each of the other two Cells in ZOFig.

29.Accordinglynthe terminglueses the srappiag for four bits; (.6ia AQGK/NACK mapping tableyjlkustrated
in Figs. 27C and 28C. [0206] The number of ACK/NACK bits is four in a case where the number of

downlink carmpoaept aareiers: isviauh (fouwe GEs)oand € hbN-HVIMO mdeeecig configused e each of PCell
and SCells 1 to 3 in 25Fig. 29.Accordingly, the terminal uses the mapping for four bits (i.e., ACK/NACK
mapping tabl&)bllustrbted infFighc2 7 dnel 28G: Y0207] Howebker, wheh ¢hd numiberadt bits bfan error
detection 2F11155-PCT result pattern is not greater than four, while the number of downlink

compaohenticarEndns tréd dribut Ehd thB hehlMIM®S hidde isNGHiglifed sn PEER dibthd PUICCH
resources be explicitly signaled (see, "LG Electronjcs, 3GPP RA eeting #63, R 1-
5106129, "BUCLR 1880115e AhocutBn 1ol RCKINACK - KB 2810 i oxmOL) i olher
words, Impligl! '99&'1%9 s‘@”&ﬂ% ._“Sjjx'é‘ e i’;’*ﬁ?&'{l‘?é“e‘"?sb%rs%%'%%t%fﬂne%%%%t—‘%%tlon result
pattern is not greater thanfour, while the number of downlink component carriers is three or four and

the non-MIMQ.mofde Is; A0cenfigueed iniPGell- {820810erainatiar. & descriptinawill be previded
regarding the reasons why implicit signaling cannot be used when the number of
the PDCCH indicating the assignment of PDSCH in PCell.
10 [0199] For example, in Figs. 27C and 28C, the MIMO mode is
configured in PCell. Accordingly, PUCCH resource 1 (Chl) and
PUCCH resource 2 (Ch2) are implicitly signaled in Figs. 27C and
28C. Meanwhile, PUCCH resource 3 (Ch3) and PUCCH resource 4
(Ch4) are explicitly signaled in Figs. 27C and 28C.
15 [0200] In addition, an assumption is made that the MIMO mode is
configured in PCell while the non-MIMO mode is configured in
SCell in Figs. 27B and 28B. In this case, PUCCH resource 1 (Chl)
and PUCCH resoufce 2 (Ch2) are implicitly signaled and PUCCH
resource 3 (Ch3) 1s explicitly signaled in Figs. 27B and 28B.
20  [0201] Alternatively, an assumption is made that the non-MIMO
mode is configured in PCell and the MIMO mode is configured in
SCell in Figs. 27B and 28B. In this case, PUCCH resource 3 (Ch3)
is implicitly signaled and PUCCH resource 1 (Chl) and PUCCH
resource 2 (Ch2) are explicitly signaled in Figs. 27B and 28B.
25 [0202] Moreover, the non-MIMO mode is configured in PCell and

SCell in Figs. 27A and 28A. In this case, PUCCH resource 1 (Chl)

is implicitly signaled and PUCCH resource 2 (Ch2) is explicitly

75



bits of an error detection result pattern is not greater than four, while the number of downlink
component¢atriefstis three or four 15 and the non-MIMO mode is configured in PCell. As an
example, a description will be provided regarding a case where the four downlink component carriers
including PCell and SCells 1 to 3 are configured for one terminal and the non-MIMO mode is

configured i @?&be%f the ﬁpg\énligl?gompgr@g]kqarriers as illustrated in Fig. 30 20 (i.e., same
ACK/NACK mapping table as that in Fig. 28C). More specifically, as illustrated in Fig. 30, the results of

error detecfign @R1PCell; SGalkliseell 2rndeSCGelh 3rarenepiasaned kyrfoyrtRits avhigh aresk0, bl, b2
and b3, respectively. [0209] As described above, according to the method in which the 25 PUCCH

resources foe the rheximusununpar of €\Ws supparted: byrP Gedrarédnoplicithe signateid, R UCGH
resource 1 (Chi) is implicitly signaled and PUCCH resources 2 to 4 (Ch2 to Ch4) are explicit 2F
55-PCT sigieatdd. Po plut ithdifferemign PO GCEnrekource 1 ¢Cle M isadsoaidtad in . ondifarond
correspondence with the top CCE index of the CCEs occupied by the PDCCH indicating the
assignment gtk PoScH i pelb sjo2io] AV ilustfatdd-if Eig (86, the RERIRATK Stitss @D, bl, b2

Fiowever, (NSRSl b Error deEabon et brf Belh oSBT vtich mSahs Tl &ifibal has
faled 0 reqgiye thie, RRCGCH teqded for hederginal i, Beel, 100 g reasafk 1R 1Rpiay cannt
identify the osmongi‘l cCH resourceIA‘( 1) in this case.
result pattern) used for feedback of response signals using channel
selection in a case where the numbers of downlink component
10 carriers are two (two CCs), three (three CCs) and four (four CCs).
[0204] For example, in Fig. 29, the number of ACK/NACK bits is
three when the number of downlink component carriers is three and
the non-MIMO mode is configured in each of PCell, SCell 1 and
SCell 2. Accordingly, the terminal uses the mapping for three bits
15 (ACK/NACK mapping table) illustrated in Figs. 27B and 28B.
[0205] Meanwhile, the number of ACK/NACK bits is four when the
number of downlink component carriers is three (three CCs) and the
MIMO mode is configured in one of PCell, SCell 1 and SCell 2 and
the non-MIMO mode is configured in each of the other two Cells in
20  Fig. 29. Accordingly, the terminal uses the mapping for four_bii’s
(i.e., ACK/NACK mapping table) illustrated in Figs. 27C and 28C.
[0206] The number of ACK/NACK bits is four in a case where the
number of downlink component carriers is four (four CCs) and the
non-MIMO mode is configured in each of PCell and SCells 1 to 3 in
25 Fig. 29. Accordingly, the terminal uses the mapping for four bits

(i.e., ACK/NACK mapping table) illustrated in Figs. 27C and 28C.

[0207] However, when the number of bits of an error detection
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[0211]Accordingly, in Fig. 30, when PUCCH resource | (Ch 1) is implicitly signaled, the terminal cannot
feedback thHg NCKARACK states (b0, bl, b2 and b3) = (D, A, N/D, N/D) to the base station. 15 For this
reason, when the ACK/NACK states (b0, bl, b2 and b3) = (D, A, N/D, N/D), the terminal cannot

feedback an ACK to the base station even though the result of error detection on SCell, bl, is an ACK.

Accordingly. the basesiation perfarms unnecassaTy setransmission pracessing for §G8IL alfpoudh the

result of error 20detection on SCell, bl, is an ACK. [0212]Because of the reasons mentioned above,

when the nuggyaf bits of an _IFQr detegtion.result pafternyis not geeatgrthan fawy, whilg thg pumber
of downlink component carriers is three or four and non-MIMO is configured in PCell, all PUCCH

resources L tm4i2a(EGh torCip4) nidedattd beh explicitly signaled ufQ23Meanwbile,.avben thei number of

bits of an error detection result pattern is four while the number of downlink component 2F11155-PCT

carriers is twigIRUSCH( sesouréds@ ahdez (Chhanel CAZ) BR ikpliditly signaled gisiFig 3.sifyle PDCCH

in PCell. More specifically, when receiving the abovementioned PDCCH normally, the terminal can

identify both & PYGCHIréSelrEbsTE nd™2 tChil Anaa b ehi2d ofowdvEr Mténfailing foieigdive the

abovemen%c;&fﬁ PDCCH, the terminal cannoéidentify neither PUCCH resource 1 nor 2 (Chj nor Ch2).
t

To put it di y, h8'SUChAdRBAfidn whBre *BT, AEIESoct iR HE the' tedlitd B efrbP B8fe&tfon on two

CWs received.ip PCell- Mote fhesiicafi whenbe B¥mbel ol doWnlinkor detection result

pattern is not greater than four, while the number of downlink
component carriers is three or four and the non-MIMO mode is
10 configured in PCell.
[0208] Hereinafter, a description will be provided regarding the
reasons why implicit signaling cannot be used when the number of
bits of an error detection result pattern is not greater than four,
while the number of downlink component carriers is three or four
15 and the non-MIMO mode is configured in PCell. As an example, a
description will be provided regarding a case where the four
downlink component carriers including PCell and SCells 1 to 3 are
configured for one terminal and the non-MIMO mode is configured
in each of the downlink component carriers as illustrated in Fig. 30
20 (i.e., same ACK/NACK mapping table as that in Fig. 28C). More
specifically, as illustrated in Fig. 30, the results of error detection
on PCell, SCell 1, SCell 2 and SCell 3 are represented by four bits,
which are b0, b1, b2 and b3, respectively.
{0209] As described above, according to the method in which the
26 PUCCH resources for the maximum number of CWs supported by
PCell are implicitly signaled, PUCCH resource 1 (Chl) is implicitly

signaled and PUCCH resources 2 to 4 (Ch2 to Ch4) are explicit
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10 component carriers is two, the results of error detection would not be the ACK/NACK states (b0, hi,
b2 and b3) 2 {D5A;PD, N/D) in Fig. 28C. Accordingly, such a situation where the implicitly signaled
PUCCH resource cannot be used does not occur when the number of downlink component carriers is
two. 15[0214]Likewise, when the number of bits of an error detection result pattern is three, while the

number of dpwnlink compenent,carriers igitwa and the ner MG made is.cenfigured iy RCel,
PUCCH resotirce 3 (Ch3) is implicitly signaled using the PDCCH in PCell as illustrated in"Fig. 19, for

example. Assiustrated indFig.o 2@ 28B oindhis easep PEGH sesaurce 13((€hg) (scusethwhendipe result
of error detection on the CW received in PCell is an ACK or NACK. To put it differently, as illustrated

in Fig. 28Bt ihel PHCCHoepducerd (Oh3) FIUSEL] the darminial gs ih @ staie yvheeathe ferdinal has
received the PDCCH normally. Accordingly, in this 25 case as well, no such situation where the
implicitly sigiated PUcAW eddource cannot be used as described above occurs. [0215] Meanwhile, if
all PUCCH resources 1 to 4 (Chi to Ch4) are 2F11155-PCT explicitly signaled when the number of
bits of an ekfbt electidn réduit Hattésh idnbi §redthr thsn fobilie é}g nidiser 6Pdovinlink 2

component carriers is three or four, the overh of the PUCCH resources is increased, .. .,
5[0216)MeARANTE, e PUCAH rebtrcthdo e iy A1 Ure ASs B4 ROAhe-1b-one

correspondsgE i e, CCES (121 GE 1198} pogunied by e ROGCH ndicatng te assignment o

the PDSCH. For this reason, sources occupy the P H resource region In size

defined depending g thecGYE ingex. {0 Hcentrastfosugh.a PUGHE resauree, eRYGEH

resource to be explicitly signaled occupies a PUCCH resource region configured additionally and
separately frometheesesiees i@ betimpligitly signaletk {0217 Meanvrhile: henPhiT CHh resowe to be
explicitly signaled 15 preferably occupies a PUCCH resource region different from a PUCCH resource
regioh®ccupiedthy theeRUGCH hesoarce itoaddedmplioitlyi Signalée. This isobetause) WRéhRUCCH
resources to be implicitly signaled and PUCCH resources to be explicitly signaled are shared, and if a
certain terntitfed wses d dHated résotihde asian. 20 explicitly signaled PUCCH resource, the shared
PUCCH resource cannot be used in the terminal and other terminals as a PUCCH resource to be

implicitly sigRalbdilin cOSa&tibh! 8t ol Poddible toNisMRith thé SHArdd PUCEH tedbilide. As
described, sharjng Implictly signaied Y GG HIes o e anst xRug . sionated RGER A cx
states (b0, bl, b2 and b3) = (D, A, N/D, N/D) to the base station.
15 For this reason, when the ACK/NACK states (b0, bl, b2 and b3) =
(D, A, N/D, N/D), the terminal cannot feedback an ACK to the base
station even though the result of error detection on SCell, bl, is an
ACK. Accordingly, the base station performs unnecessary
retransmission processing for SCell I although the result of error
20 detection on SCell, bl, is an ACK.
[0212] Because of the reasons mentioned above, when the number
of bits of an error detection result pattern 1s not greater than four,
while the number of downlink component carriers is three or four
and non-MIMO is configured in PCell, all PUCCH resources 1 to 4
25 (Chl to Ch4) need to be explicitly signaled.
[0213] Meanwhile, when the number of bits of an error detection

result pattern is four while the number of downlink component
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25resources provides restrictions on scheduling in base stations. [0218]When explicitly signaled
PUCCH resturdes-&ad implicitly signaled PUCCI' resources are not shared, the explicitly signaled
2F11155-PCT PUCCH resources are configured separately from the implicitly signaled PUCCH
resources. Accordingly, as the number of the PUCCH resources to be explicitly signaled among the

PUCCH resaiyes used facfcedingfoacliyesanse sianals is jngreased e Samougtof oveyhead of

the PUCCH is increased. [0219]As described above, when the number of bits of an error detection

result pattefpig ;7@ greatgr than feur, while.the;numben ef dewintinkigomponent carriers igthyge or four
and the non-MIMO mode is configured in PCell, there may be a situation where the 10implicitly

signaled PUgEH fasolrce nRGelreariot be idkatified, seorthat tiknaceSBAVY e Manssissionyis
performed. Meanwhile, if explicitly signaled PUCCH resources are used alone, the overhead of the
PUCCH betbmésiargen][6220]ld ¢his fespedth vwieh the Giinbes of bits oflanedrar (1GHdetestion result
pattern is not greater than four while the number of downlink component carriers is three or four, the
termindl switdhes the EbAIAEBN of the PURCHYEsolftce 56 Traplishy sifalemait apangdK/NACK
CW._received in PCell, on the basis of the

ranemissioN O 20BsP HE i PR G ACKINAER hidpEiHG table! (23S pbrdns o

Base Statiof ](Qphqndn-g?r@ﬂal)z.oo)To put it differently, no such situation where
“DTX, ACK” occurs as the results of error detection on two CWs
received in PCell. More specifically, when the number of downlink

10 component carriers is two, the results of error detection would not
be the ACK/NACK states (b0, bl, b2 and b3) = (D, A, N/D, N/D) in
Fig. 28C. Accordingly, such a situation where the implicitly
signaled PUCCH resource cannot be used does not occur when the
number of downlink component carriers is two.

15 [0214] Likewise, when the number of bits of an error detection
result pattern is three, while the number of downlink component
carriers is two and the non-MIMO mode is configured in PCell,
PUCCH resource 3 (Ch3) is implicitly signaled using the PDCCH in
PCell as illustrated in Fig. 19, for example. As illustrated in Fig.

20  28B, in this case, PUCCH resource 3 (Ch3) is used when the result
of error detection on the CW received in PCell is an ACK or NACK.

To put it differently, as illustrated in Fig. 28B, when PUCCH
resource 3 (Ch3) 1is wused, the terminal is in a state where the
terminal has received the PDCCH normally. Accordingly, in this

25 case as well, no such situation where the implicitly signaled PUCCH
resource cannot be used as described above occurs.

[0215] Meanwhile, if all PUCCH resources 1 to 4 (Chl to Ch4) are
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A description will be provided regarding operations of base station 100 (Fig. 10) and terminal 200 (Fig.
11) accordinfito Eateddiment 2. 25[0222]Hereinafter, a description will be provided regarding a case
where the number of downlink component carriers is not greater than four while the number of bits
(i.e., number of ACK/NACK bits) 2F1I1155-PCT forming an error detection result pattern is equal to or

greater thap {he uker.of dawnink sprPaRent eargiers bytngs areater fhan, [yt [G223lHerginafter, 2

description will be provi regarding cases 5 1 to 8 in which the number of downlink component

carriers, the aumbes ofALKNACK hits-and the ransmissien ede, confignrrd in, PGellare; different.
[0224](Case 1: where Number of Downlink Component Carriers Is Two and Number of ACK/NACK

Bits Is Four) d@iyoneespecificallysrin ¢asell; dbe MIMQmodehis configureddin epchhef RCelt and SCell.
[0225]In case 1, terminals 200 use mapping for four bits (i.e., ACK/NACK mapping table) illustrated in
Fig. 27C and: Fig 286. 1n Fig: 128G gldits b0 and bl respectively represent the results of 15 error

detection on two CWs received in PCell and bits b2 and b3 respectively represent the results of error
detectivbn ohGwd Qwshecensdihescalg PUCCH resources to be implicitly signaled

are associated in a one-to-one correspondence with the CCEs (i.e.,
CCE index) occupied by the PDCCH indicating the assignment of the
PDSCH. For this reason, the PUCCH resources occupy the PUCCH
resource region in size defined depending on the CCE index. In
10  contrast to such a PUCCH resource, the PUCCH resource to be
explicitly signaled occupies a PUCCH resource region configured
additionally and separately from the resource to be implicitly
signaled.
[0217] Meanwhile, the PUCCH resource to be explicitly signaled
15 preferably occupies a PUCCH resource region different from a
PUCCH resource region occupied by the PUCCH resource to be
implicitly signaled. This is because, when PUCCH resources to be
implicitly signaled and PUCCH resources to be explicitly signaled
are shared, and if a certain terminal uses a shared resource as an
20 explicitly signaled PUCCH resource, the shared PUCCH resource
cannot be used in the terminal and other terminals as a PUCCH
resource to be implicitly signaled in consideration of a possible
collision with the shared PUCCH resource. As described, sharing
implicitly signaled PUCCH resources and explicitly signaled PUCCH
256 resources provides restrictions on scheduling in base stations.
[0218] When explicitly signaled PUCCH resources and implicitly

signaled PUCCH resources are not shared, the explicitly signaled
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[0226]In addition, in case 1, the PtJCCH resources for the maximum number of CWs supported in
PCell in dyramiitssdhéduling 20 are implicitly signaled. Accordingly, since the MIMO mode is
configured in PCell in case 1, two PUCCH resources are implicitly signaled. [0227] For example, in
Fig. 27C and Fig. 28C, PUCCH resource 1 (Chl) and PUCCH resource 2 (Ch2) are implicitly signaled

and 25PUCGHesquree 3 (Gha) and PUCGHHIesoulce ¢ %%)t@ expliGly signaled, [ﬁ)@ﬁﬁ]}” case |,

base station 100 notifies terminals 200 of four 2F11155-PCT PU CH resources 1 to 4 to Ch4) as

described aljove, 10429 (Gasei2: whererWumber gkevdiink Gompenent Carrigrsds Tyvo, lember of
ACK/NACK Bits Is Three and MIMO Transmission Mode Is Configured in PCc11) 5More specifically,

the MIMO made siconfiguradda PGell anel thecponeMIMO gngéa is configured inbEelpitt casy 2.
[0230]In case 1, terminals 200 use mapping for three bits (i.e., ACK/NACK mapping table) illustrated in
Fig. 27B antt Figu 288:. InFaid. 28B, Hitsdd® and in¢ kespegtivelyarepresent the results ofed, the
5 amount of overhead of the PUCCH is increased.
[6219} As described above, when the number of bits of an error
detection result pattern 1s not greater than four, while the number of
downlink component carriers is three or four and the non-MIMO
mode is configured in PCell, there may be a situation where the
10 implicitly signaled PUCCH resource in PCell cannot be identified,
so that unnecessary retransmission is performed. Meanwhile, if
explicitly signaled PUCCH resources are used alone, the overhead of
the PUCCH becomes larger.
[0220] In this respect, when the number of bits of an error
15 detection result pattern is not greater than four while the number of
downlink component carriers is three or four, the terminal switches
the combination of the PUCCH resource to be implicitly signaled
and an ACK/NACK bit representing the result of error detection on
an CW received in PCell, on the basis of the transmission mode
20 configured in PCell and the ACK/NACK mapping table.
f0221] (Operations of Base Station 100 and Terminal 200)

A description will be provided regarding operations of base
station 100 (Fig. 10) and terminal 200 (Fig. 11) according to
Embodiment 2.

25 [0222] Hereinafter, a description will be provided regarding a case
where the number of downlink component carriers is not greater than

four while the number of bits (i.e., number of ACK/NACK bits)
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10error detection on two CWs received in PCell and bit b2 represents the result of error detection on
single CW mddeéivedriiiSCell. [0231]In addition, in case 2, the PUCCH resources for the maximum
number of CWs supported in PCell in dynamic scheduling are implicitly signaled.Accordingly, since the
MIMO mode is 15configured in PCell in case 2, two PUCCH resources are implicitly signaled [0232]

For examplg, [nFig2 48 ang £19,1288, RYCGH r&‘?P%!&?t%x@W?; (f(%zljs’s]l R @h%) are

implicitly signaled ahd PUCCH resource 3 ( Ch3) is explicitly S|gnal case ase station

100 notifies; frrminals1200 efthraRYGEKH £83aYicRe A1toc3 (Ch o Cl:hﬁ) %qe%rht%ﬁ% aboyen
[0234](Case 3: where Number of Downlink Component Carriers Is Two, Number of ACK/NACK Bits Is

Three and RearMIMO Transmission Mode Is Configured In PCell) 25More specifically, the non-MIMO
mode is configured in PCell and the MIMO mode is configured in SCell in case 3. [0235]In case 3.
terminals 2001328 Imapping forthree bitsi¢scription will be provided regarding cases

5 1 to 8 in which the number of downlink component carriers, the
number of ACK/NACK bits and the transmission mode configured in
PCell are different.

[0224] (Case 1: where Number of Downlink Component Carriers Is
Two and Number of ACK/NACK Bits Is Four)
10 More specifically, in case I, the MIMO mode is configured in
each of PCell and SCell.
[0225] In case 1, terminals 200 use mapping for four bits (i.e.,
ACK/NACK mapping table) illustrated in Fig. 27C and Fig. 28C.
In Fig. 28C, bits b0 and bl respectively represent the results of
15  error detection on two CWs received in PCell and bits b2 and b3
respectively represent the results of error detection on two CWs
received in SCell.
[0226] In addition, in case 1, the PUCCH resources for the
maximum number of CWs supported in PCell in dynamic scheduling
20 are implicitly signaled. Accordingly, since the MIMO mode is
configured in PCell in case 1, two PUCCH resources are implicitly
signaled.
[0227] For example, in Fig. 27C and Fig. 28C, PUCCH resource |
{(Chl) and PUCCH resource 2 (Ch2) are implicitly signaled and
25 PUCCH resource 3 (Ch3) and PUCCH resource 4 (Ch4) are explicitly
signaled.

{0228] In case 1, base station 100 notifies terminals 200 of four
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2F11155-PCT ACK/NACK mapping table) illustrated in Fig. 27B and Fig. 28B. In Fig. 28B, bits b0 and
bl respectivalyinepresant the results of error detection on two CWs received in SCell and bit 62

represents the result of error detection on single CW received in PCell. 5 [0236] In addition, in case 3,
the PUCCI resources for the maximum number of CWs supported in PCell in dynamic scheduling are

implicitly sigwg.ﬁ%osrg{]ni@%s singe tgfé?ggg%g\/lgﬂggdgsis eosn%qggrggéggﬁggl in case 3, one

PUCCH resource is implicitly signaled. For example, in Fi ig. 28B, PUCCH
resource 3(Gh3)is implicitly signgled:and PUGCH sespyeenti(hirand RHGGH resauige 21(Ch2) are

i
explicitly signaled. [0238]In case 3, base station 100 notifies terminals 200 of three PUCCH resources
1 to 3 (Chl puGh3Nasipseribedaboven 150238 (case 4:hwbere Namaenod Doyinlink Campenent
Carriers Is Two and Number of ACK/NACK Bits Is Two) More specifically, the non-MIMO mode is
configured M edchl of PCelliagnd SCell iR Casé)4. [0240]In case 4, terminals 200 use mapping for two
bits (i.e., 20ACK/NACK mapping table) illustrated in Fig. 27A and Fig. 28A. In Fig. 28A, bit b0
represents the resuldlefrérrop eetéttiol bn Sirsgll OV et it Real eherbid bivdpteaBntsithe result
of error detection on single CW received in SCell. [0241]In addition, in case 4, the PUCCII resources

for the 25ntdintiith ARBEY o WS Stsisttted i PEAH i tyramit Séfiédtiting are implicitly
Slgnaled'A?%%rgW?ly’lszllncceatshee E‘?”EQ"JM%QTOSOI%SO use mapping for three bits (i.e.,

ACK/NACK mapping table) illustrated in Fig. 27B and Fig. 28B.
In Fig. 28B, bits b0 and bl respectively represent the results of
10  error detection on two CWs received in PCell and bit b2 represents
the result of error detection on single CW received in SCell.
[0231] In addition, in case 2, the PUCCH resources for the
maximum number of CWs supported in PCell in dynamic scheduling
are implicitly signaled. Accordingly, since the MIMO mode is
15 configured in PCell in case 2, two PUCCH resources are implicitly
signaled.
[0232] For example, in Fig. 27B and Fig. 28B, PUCCH resource 1
(Chl) and PUCCH resource 2 (Ch2) are implicitly signaled and
PUCCH resource 3 (Ch3) is explicitly signaled.
20  [0233] In case 2, base station 100 notifies terminals 200 of three
PUCCH resources 1 to 3 (Chl to Ch3) as described above.
[0234] (Case 3: where Number of Downlink Component Carriers Is
Two, Number of ACK/NACK Bits Is Three and Non-MIMO
Transmission Mode Is Configured In PCell)
25 More specifically, the non-MIMO mode is configured in
PCell and the MIMO mode i1s configured in SCell in case 3.

[0235] In case 3, terminals 200 use mapping for three bits (i.e.,
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configured in PCell in case 4, one PUCCH resource is implicitly 21-71.1155-PCT signaled. [0242] For
example, ireFigi &72cand Fig. 28A, PUCCH resource | (Ch 1) is implicitly signaled and PUCCH
resource 2 (Ch2) is explicitly signaled. 5[0243]In case 4, base station 100 notifies terminals 200 of two
PUCCH resources 1 and 2 (Chi and Ch2) as described above. [0244] (Case 5: where Number of

D link C t [ Is.Three, b f ACK/NACK Bits | d-MIMO T. issi
ounink COmRneH ST IS OGS ACNACK SIs1e o M Tegpmisin

Mode Is Configured In al e e Ts configure nd the

non-MIMO ogs is configurediin SGellsliand 2,ipgase:5y 924511 ¢ase  teppinals 20Q use
mapping for four Bits (i.e., ACK/NACK mapping table) illustrated in Fig. 27C and Fig. 28C. In Fig. 28C,

bits b0 andd espectively yaprasent therasuliset kearrpi deteetipn g8 twn GYsesebad iy PCell
and bits b2 and b3 represent the results of error detection on two CWs received in SCells | and 2,

respectivelyh[0246]iniadditonpin dasecd; the PUCTH resCWtes fari thedmaxiPai humber of CWs
supported in PCell in dynamic scheduling 20 are implicitly signaled. Accordingly, since the MIMO
mode is cohfigdrell in PCelkihdddse s, twd PUCECHYesolirwed &ré imidlichiys signeded. for  the

maximum number of CWs supported in PCell in dynamic scheduling
are implicitly signaled. Accordingly, since the non-MIMO mode is
configured in PCell in case 3, one PUCCH resource is implicitly
signaled.

10 [0237] For example, in Fig. 27B and Fig. 28B, PUCCH resource 3
(Ch3) 1s implicitly signaled and PUCCH resource 1 (Chl) and
PUCCH resource 2 (Ch2) are explicitly signaled.

[0238] In case 3, base station 100 notifies terminals 200 of three
PUCCH resources 1 to 3 (Chl to Ch3) as described above.

15 [0239] (Case 4: where Number of Downlink Component Carriers Is
Two and Number of ACK/NACK Bits Is Two)

More specifically, the non-MIMO mode is configured in each
of PCell and SCell in case 4.
[0240] In case 4, terminals 200 use mapping for two bits (i.e.,

20  ACK/NACK mapping table) illustrated in Fig. 27A and Fig. 28A.
In Fig. 28A, bit b0 represents the result of error detection on single
CW received in PCell and bit bl represents the result of error
detection on single CW received in SCell.

[0241] In addition, in case 4, the PUCCH resources for the

25  maximum number of CWs supported in PCell in dynamic scheduling
are implicitly signaled. Accordingly, since the non-MIMO mode is

configured in PCell in case 4, one PUCCH resource is implicitly
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[0247] For example, in Fig. 27C and Fig. 28C, PUCCH resource 1 (Chi) and PUCCH resource (Ch2)
are implicitlyrsigisaledTand 25PUCCH resource 3 (Ch3) and PUCCH resource 4 (Ch4) are explicitly
signaled. [0248]In case 5, base station 100 notifies terminals 200 of four 2F11155-PCT PUCCH
resources 1 to 4 (Chl to Ch4) as described above. [0249] (Case 6: where Number of Downlink
Componengga}rg%% Is Four and Number of ACK/NACK Bits Is Four) More specifically, the
non-MIMO Madé is configured in each of PCell and SCells | to 3 in case 6. [0250]Fig. 31 illustrates the

method of determining:the PUGCH cesgurpedn BEsll apd §Gelisdda 3 imihecpse where.they number

of downlink component carriers is four, for example. [0251]In Case 6, ferminals 200 use mapping for
four bits (i.q.C lAACKINAGK mapging tablahillstrated infRigC27IE apdddgr28C.An Figh32A (ke., the
same ACK/NACK mapping table as that in Fig. 28C), bit 60 represents the result of error detection on
single CW recpeivedtiry RCel ahdlbits bl to b3 represent the results of error detection on three CWs
received in SCells 1 to 3, respectively. 15 [0252] In addition, in case 6, the PUCCH resources for the
maximuim rniBerlof CWs sappdrtel dn PG ihcdynbihlic seretiving aranimpallsitly Siynalfedwo

Accordingly, since the non-MIMO mode is configured in PCell in case 6, one PUCCH resource is
implicitly Sléﬂé@@H resources 1 and 2 (ChT and Ch2) as described above.

[0244] (Case 5: where Number of Downlink Component Carriers Is
Three, Number of ACK/NACK Bits Is Four and MIMQ Transmission
Mode Is Configured in PCell)

10 More specifically, the MIMO mode is configured in PCell and
the non-MIMO mode is configured in SCells 1 and 2 in case 5.
[0245] 1In case 5, terminals 200 use mapping for four bits (i.c.,
ACK/NACK mapping table) illustrated in Fig. 27C and Fig. 28C.
In Fig. 28C, bits b0 and bl respectively represent the results of

15 error detection on two CWs received in PCell and bits b2 and b3
represent the results of error detection on two CWs received in
SCells | and 2, respectively.

[0246] In addition, in case 5, the PUCCH resources for the
maximum number of CWs supported in PCell in dynamic scheduling

20 are implicitly signaled. Accordingly, since the MIMO mode is
configured in PCell in case 5, two PUCCH resources are implicitly
signaled.

[0247] For example, in Fig. 27C and Fig. 28C, PUCCH resource 1
(Ch1) and PUCCH resource (Ch2) are implicitly signaled, and

25 PUCCH resource 3 (Ch3) and PUCCH resource 4 (Ch4) are explicitly

signaled.

[0248] In case 5, base station 100 notifies terminals 200 of four
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20[0253]In case 6, the PUCCH resource to be implicitly signaled is PUCCH resource 3 (Ch3) as
illustrated inFigL532ACTN other words, in Fig. 32A, the PUCCH resources to be explicitly signaled are
PUCCH resources 1, 2 and 4 (Chs 1, 2 and 4) in Fig. 32A. [0254] As illustrated in Fig. 32A, the cases
where PUCCH resource 25 3 (Ch3) is used are when the ACK/NACK states (b0, bl, b2 and b3) are

(A, N/D, A & (A, N/D, A and,N/D), ( +N/D and, A).and (A, N/D, N/D, and A). 2F11155-PCT
ygﬁ%léﬁ&csoﬂmes 1 1674 A’C‘ﬁl llo.til}%lﬁ\eas %éstrltb,%é\,‘,a%

[0255]In Fi escription will be provided wi rence to bi ﬁi\éﬁ'represents the result

of error detﬁ@é@@?n the: CW received emPGalh i€ repritof errqr detestion en the SPRCH jan
PCeH).As illustrated in Fig. 32A, when PUCCH resource 3 (Ch3) 5 is used, bit b0 is always an "ACK."

More specifically, 1@ ratienoh ACK tuNACKTTRRU GGk resopser$ (Ch3) as illustrated in Fig. 32A
(A:N) is A:N=1:0(=4:0). In other words, terminals 200 use PUCCH resource 3 (Ch3) for transmission of

the response signalsionly whenithie aésult oh ernoo deld o omtheécCW kecefied e ®Gell d0than
[0256] As described above, PUCCH resource 3 (Ch3) is the PUCCH resource used only when
terminal 200%sdidceéds irdréderihg thé PBDCCH iriterfded for terminal 200 (i.e., indication to assign

PDSCH) in PCell Si.e., when b0=ACK). In other words, when terminal 200 15fails to receive the
PDCCH inttded for tEiginal 1200 il Peif fod 2 750 Budcafiedsliea 3 10n) §8 fiof (5ed More

2 and 4 e ARG Febd e BoREH Pehdd ot ok 500 h BCBN oD OF -
downlink component carriers is four, for example.
[0251] 1In case 6, terminals 200 use mapping for four bits {(i.e.,

10 ACK/NACK mapping table) illustrated in Fig. 27C and Fig. 28C.
In Fig. 32A (i.e., the same ACK/NACK mapping table as that in Fig.
28C), bit b0 represents the result of error detection on single CW
received in PCell and bits bl to b3 represent the results of error
detection on three CWs received in SCells 1 to 3, respectively.

15  [0252] In addition, in case 6, the PUCCH resources for the
maximum number of CWs supported in PCell in dynamic scheduling
are implicitly signaled. Accordingly, since the non-MIMO mode is
configured in PCell in case 6., one PUCCH resource is implicitly
signaled.

20  [0253] In case 6, the PUCCH resource to be implicitly signaled is
PUCCH resource 3 (Ch3) as illustrated in Fig. 32A. In other
words, in Fig. 32A, the PUCCH resources to be explicitly signaled
are PUCCH resources 1, 2 and 4 (Chs 1, 2 and 4) in Fig. 32A.

[0254] As illustrated in Fig. 32A, the cases where PUCCH resource

25 3 (Ch3) is used are when the ACK/NACK states (b0, bl, b2 and b3)
are (A, N/D, A and A), (A, N/D, A and N/D), (A, A, N/D and A) and

(A, N/D, N/D, and A).
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20To put it differently, PUCCH resource 3 (Ch3) supports implicit signaling for bit hO.
[0257]Accorginglysipdsrpossible to prevent unnecessary retransmission processing from occurring
due to a situation where terminal 200 cannot identify the position of the PUCCH resource 25used for
transmission of the response signals. [0258] As described above, in the ACK/NACK mapping table

(Fig. 32A) i , the PUCC source assaciated in a gne-to-one 2F1ii 55-PCT correspondence
Wit the 1o CeEShies bt thE CLES ododiA38 L a8 BORE Bl e sSabhrAng o Br58CH in
PCell (i.e., H.resource 3 in Fi is th , respurce. in which the result of epr
det:cti:)ﬁ orlé:étJh%%W@rgé’cei\{}gl ?nHPrc%lﬁgggr%ehé%o%f/%&n% ,&%’l% ﬁ]le%lécﬁ\?(t) %ﬁéoet}rgrndgt%eectgb?&result

patterns asgggigfed withthePUECH sesouraer i@+ RO i Figre32R): 2390 Aliernatiyslyin the
ACK/NACK mapping table in case 6, the PUCCH resource to be implicitly signaled may be the

PUCCH regogred in which theirasuliaf enforrdgtectipn omthe CWueceived dduinReel hecemes only a
NACK (i.e., result other than DTX) in each of the error detection result patterns associated with the
PUCCH reseurce: §0260]1h @dditmhy ease #nis ‘coMmBared Withicase t (i.E.¢cedke, the ratio of
ACK to NACK for PUCCH resource 3 (Ch3) as illustrated in Fig.
32A {(A:N) is A'N=1:0(=4:0). In other words, terminals 200 use
PUCCH resource 3 (Ch3) for transmission of the response signals
only when the result of error detection on the CW received in PCell
10 is an “ACK.”
[0256] As described above, PUCCH resource 3 (Ch3) is the PUCCH
resource used only when terminal 200 succeeds in receiving the
PDCCH intended for terminal 200 (i.e., indication to assign PDSCH)
in PCell (i.e., when b0=ACK). In other words, when terminal 200
15 fails to receive the PDCCH intended for terminal 200 in PCell
(b0=DTX), PUCCH resource 3 (Ch3) 1is not used. More
specifically, as illustrated in Fig. 32A, terminal 200 uses one of
explicitly signaled PUCCH resources 1, 2 and 4 when failing to
receive the PDCCH intended for terminal 200 in PCell (b0=DTX).
20 To put it differently, PUCCH resource 3 (Ch3) supports implicit
signaling for bit b0.
[0257] Accordingly, it 1s possible to prevent unnecessary
retransmission processing from occurring due to a situation where
terminal 200 cannot identify the position of the PUCCH resource
25  used for transmission of the response signals,
[0258] As described above, in the ACK/NACK mapping table (Fig,.

32A) in case 6, the PUCCH resource associated in a one-to-one
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where the number of downlink component carriers is two and the 15 number of ACK/NACK bits is
four), for examples-lrcease | (Fig. 28C), the PUCCH resource to be implicitly signaled is PUCCH
resource | (Chi). On the other hand, in case 6 (Fig. 32A), the PUCCH resource to be implicitly signaled
is PUCCH resource 3 (Ch3). In other words, case 6 (i.e., PCell: non-M1MO mode) and 20 case 1 (i.e.,

PCell: MIMOOr]]}%d use %\géw%{lgweb%r @%NA Fbltsfa 3?; me ACK/N é)lng
e

table, but use a Gitterent résource to |mpI| y signa In a%l&r%on ca e b and case

| use a diffesen: eqibinagionehihe PUGEH sesouice 1y bersaRlsity signalag and the it a5y

representing the result of error detection on he CW received in PCell (i.e., PUCCHresource 3 and b0

in case 6 apddbld&CHIespurae 0 andihoiip ¢ase DUAFE1L58- PG [0262]Asickeseribed above, the
PUCCH resource other than PUCCH resource 1 (Chi) to be implicitly signaled when the number of

downlink campenent catrierst isiwa (Figh28C)Wi.ereRYGEH resolrCe Bl (GRI)hereinpisisetas the
PUCCH resource to be 5implicitly signaled in case 6 (i.e., where the number of downlink component
carriers is faurysAdcordmgly, @veirh wherr tive thahsisér of donanlink pertiponentsarierstisdour] the
ACK/NACK ma table used when the number of downlink component carriers is two can be used
to report thé@%ﬁ:‘é‘%%@d@r&@‘b‘;ﬁﬁnﬂr&ts@ﬂaﬁ?igl 190263 thisanner, in case 6, it is possible to

Tosource i BESH Mofb LpLENIS It & BoLLIes BrEVETY irBABELLES ot Beryeidh brdcessing
from occurting in, base. #2190, dug fo the situgtionppere Iemingdl 299 ve the PUCCH
resource in which the result of error detection on the CW received
10 in PCell becomes only a NACK (i.e., result other than DTX) in each
of the error detection result patterns associated with the PUCCH
resource.
[0260] In addition, case 6 is compared with case 1 (i.e., case
where the number of downlink component carriers is two and the
15 number of ACK/NACK bits is four), for example. In case 1 (Fig.
28C), the PUCCH resource to be implicitly signaled is PUCCH
resource 1 (Chl). On the other hand, in case 6 (Fig. 32A), the
PUCCH resource to be implicitly signaled is PUCCH resource 3
(Ch3). In other words, case 6 (i.e., PCell: non-MIMO mode) and
20 case 1 (i.e., PCell: MIMO mode) use the same number of
ACK/NACK bits and the same ACK/NACK mapping table, but use a
different PUCCH resource to be implicitly signaled.
[0261] 1In addition, case 6 and case I use a different combination
of the PUCCH resource to be implicitly signaled and the bit
25 representing the result of error detection on the CW received in
PCell {i.e., PUCCH resource 3 and b0 in case 6 and PUCCH resource

0 and b0 in case 1).
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15cannot identify the position of the PUCCH resource used for feeding back the response signals.
[0264]Moremven,siniease 6, a part of the PUCCH resources used for feeding back the response signals
is reported to terminal 200 from base station 100 by implicit signaling.Accordingly, as 20compared with
a case where base station 100 reports all the PUCCH resources to terminals 200 by explicit signaling,
the number of PUCCH resources ta be explicitly signaled educed, which in.turn reduces an
increase in ﬁtez 60% rhea/éi of POELE .e[g% 123 bul{o"\ Se nlg e Ié\ﬁt, tﬁeesﬂéfWﬁAekhr%lpﬁ%qable IS

by 25 no ”ﬁé@d@iﬁeeds@utp@eoﬁeé@ﬁi?t{f@ BFign 326y i%i‘ég t%ﬁg%%ﬂ%’ﬁ“%ﬁ% MapRIng,fables

illustrated in Fig. 32B and Fig. 32C can be used, for exampl 1 11 55-PCT [0266]In Fig. 3213, the

bit represenfingithe; rasulk of-errep detactiop an thesCY\ receivedin P Celk is oLy 1o, Fig: 828, the
PUCCH resource to be implicitly signaled is PUCCH resource 2 (Ch2). As illustrated in Fig. 32B, when

PUCCH reseyiwer2 £CIR) {3 bipet chit il is ddwaystam sAGK e Aetbrdingly r PUGEEeresourse 2
(C112) is the PUCCH resource used only when terminal 200 succeeds in receiving the PDCCH
intendéd foritapmingll 206 ig PCelll (01=ACK). Kote specifibalty, RUCCH rebon cel2 {Gh2)lismot used
when terminal 200 fails to receive the PDCCH intended for terminal

component carriers is four). Accordingly, even when the number of

downlink component carriers is four, the ACK/NACK mapping table

used when the number of downlink component carriers is two can be

used to report the PUCCH resource by implicit signaling.

10 [0263] In this manner, in case 6, it is possible to prevent
occurrence of the situation where terminal 200 cannot identify the
implicitly signaled PUCCH resource in PCell. More specifically, it
is possible to prevent unnecessary retransmission processing from
occurring in base station 100 due to the situation where terminal 200

15 cannot identify the position of the PUCCH resource used for feeding
back the response signals.

[0264] Moreover, in case 6, a part of the PUCCH resources used
for feeding back the response signals is reported to terminal 200
from base station 100 by implicit signaling. Accordingly, as

20 compared with a case where base station 100 reports all the PUCCH
resources to terminals 200 by explicit signaling, the number of
PUCCH resources to be explicitly signaled can be reduced, which in
turn reduces an increase in the overhead of PUCCH.

[0265] It should be noted that, the ACK/NACK mapping table is by

25 no means limited to the one illustrated in Fig. 32A, and the

ACK/NACK mapping tables illustrated in Fig. 32B and Fig. 32C can

be used, for example.
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10200 in PCell (bl =DTX).In other words, PUCCII resource 2 illustrated in Fig. 32B supports implicit
signaling forhit B3l J@267]In addition, in comparison between Fig. 32B and case 1 (Fig. 28C), the case
in Fig. 32B and case | use the same number of ACK/NACK bits (i.e., four bits) and the same
ACK/NACK mapping 15table, but use a different PUCCH resource to be implicitly signaled. In

addition, the ¢ in Fig. 32B and, Eig. 28C include a different combination of the PUCCH resource to
be implicitl3)-e ggﬁgld agw% the' Bit rgpg(igs’enﬁga thé?eétﬁpbf’ &8¢ dbteclidh oﬁetﬁ‘éq&V\? ecéNéd in PCell
(i.e., PUCCH.,resource 2 and bl ip.Kig. 32 d,PUC 20resousce, 0..and hO-in Fig )i,

OB ket M b Coreantig e e et ol JEioLioh o e OV tebalved a1 PCUs b2 in

Fig. 32C. Inpadditian, the PUCCH teseuree-£o, be: implicitly signaled; is RIYGEHesQuies 2 (Ch2) in Fig.
32C.As illustrated in Fig. 32C, when PUCCH 25 resource 2 (Ch2) is used, bit b2 is always an -ACK."

Accordingly,(PUGCH resautes & €ba)is theP UCRH tebew qelusedipnly ywhan tenminah 200 succeeds
in receiving the PDCCH intended for terminal 2F1 11 55-PCT 200 in PCell (b2=ACK).More
specifially tRC Ch resdurcse & (Ch2) ismdt Asad Whentecroinkl 200, failslid ketkiveshe RBCCH
{Ch2) is the PUCCH resource used only when terminal 200 succeeds
in receiving the PDCCH intended for terminal 200 in PCell
(b1=ACK). More specifically, PUCCH resource 2 (Ch2) is not used
when terminal 200 fails to receive the PDCCH intended for terminal
10 200 in PCell (b1=DTX). In other words, PUCCH resource 2
illustrated in Fig. 32B supports implicit signaling for bit bl.
[0267] In addition, in comparison between Fig. 32B and case 1
(Fig. 28C), the case in Fig. 32B and case 1 use the same number of
ACK/NACK bits (i.e., four bits) and the same ACK/NACK mapping
15 table, but use a different PUCCH resource to be implicitly signaled.
In additién, the cases in Fig. 32B and Fig. 28C include a different
combination of the PUCCH resource to be implicitly signaled and
the bit representing the result of error detection on the CW received
in PCell (i.e., PUCCH resource 2 and bl in Fig. 32B and PUCCH
20 resource 0 and b0 in Fig. 28C).
[0268] Likewise, the bit representing the result of error detection
on the CW received on PCell is “b2” in Fig. 32C. In addition, the
PUCCH resource to be implicitly signaled is PUCCH resource 2
(Ch2) in Fig. 32C. As illustrated in Fig. 32C, when PUCCH
25 resource 2 (Ch2}) is used, bit b2 is always an “ACK.” Accordingly,

PUCCH resource 2 (Ch2) is the PUCCH resource used only when

terminal 200 succeeds in receiving the PDCCH intended for terminal
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intended for terminal 200 in PCell (b2=DTX).In other words, PUCCH resource 2 illustrated in Fig. 32C

supports impligit Bsigrn@aling for bit b2. [0269] In addition, in comparison between Fig. 32C and Fig. 28C
(e.g., case 1), the case in Fig. 32C and case 1 use the same number of ACK/NACK bits (i.e., four bits)
and the same ACK/NACK mapping table, but use a different PUCCH resource to be implicitly

10signaled 70]Fuythermore, in co rison between Fig..32C and Fj (e.g., case 1),.while the
g e TEats ot on et S TR ECH AR

bits represénting tHe testi &rrot detettion o ttie PD ell in Fig. 28C, the

bit represerer(iqg?tt}:ei resyit.of grror Qgheeclrliopequ}ltﬂﬁa?%ﬂ 1 Rcel13 s Be'dndhig. ﬁ% ggﬁa{r&ent .

specifically, the bits representing the results of error detection on the PDSCH in PCel

Fig. 32C andl fig428C. Mpreyen; i cases infig 82¢ and Figpa8e)use aiffaneat corabination of
the PUCCH resource to be implicitly signaled and the bit representing the result of error 20detection
on the CW paceived iniReeli{te., PUCTH: keseusee 2iandibin Fi 32Csang BLHEChingdouice 0 and
b0 in Fig. 28C). [0271] (Case 7: where Number of Downlink Component Carriers Is Three, Number of
ACK/NACKs Bitls!Fogr fnd INeneMIMO Mode Is Configured In Transmission Mode of PCell) 25More
specifically, the non-MIMO mode is configured in PCell and the non-MIMO mode is configured in one
of SCells 1{&h02 WhilbthedMiNio motie socBifigaradtinbthievotiser i€ of Selgmd Fig. 28C

(e.g., case 1), the case tn Fig. 32C and case 1 use the same number
of ACK/NACK bits (i.e., four bits) and the same ACK/NACK
mapping table, but use a different PUCCH resource to be implicitly
10 signaled.
[0270] Furthermore, in comparison between Fig. 32C and Fig. 28C
(e.g., case 1), while the bits representing the results of error
detection on the PDSCH in PCell 1 are “b0 and bi” in Fig. 28C, the
bit representing the result of error detection on the PDSCH in PCell
15 is “b2” in Fig. 32C. More specifically, the bits representing the
results of error detection on the PDSCH in PCell are different in
Fig. 32C and Fig. 28C. Moreover, the cases in Fig. 32C and Fig.
28C use a different combination of the PUCCH resource to be
implicitly signaled and the bit representing the result of error
20 detection on the CW received in PCell (i.e., PUCCH resource 2 and
b2 in Fig. 32C and PUCCH resource 0 and b0 in Fig. 28C).
[0271] (Case 7: where Number of Downlink Component Carriers Is
Three, Number of ACK/NACK Bit Is Four and Non-MIMO Mode Is
Configured In Transmission Mode of PCell)
25 More specifically, the non-MIMO mode is configured in
PCell and the non-MIMO mode is configured in one of SCells 1 and

2 while the MIMO mode is configured in the other one of SCells 1
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2F11155-PCT and 2 in case 7. [0272] Fig. 33 illustrates the method of determining the PUCCH
resource inRCelkaupdSCells 1 and 2 in the case where the number of downlink component carriers is
three, for example. 5[0273]In case 7, terminals 200 use mapping for four bits (i.e., ACK/NACK
mapping table) illustrated in Fig. 27C and Fig. 28C. As illustrated in Fig. 34A (i.e., the same
ACK/NACK mapping table as that in Fig. 28C), bit b0 represents the result of error detection on single
CwW receiveaanirﬁ“ul é)d | Ghtbits bl to b3 represent the 10results of error detection on three CWs

ived i | ang 2. [Q274] 4, addition, | the P | ces for thegpax
Licrﬁlk\)/:r olfrl é%vc\%? ?Jngﬁeéd i(r% %’C}]é?ln}rg%?/dr?gr%ié%%ﬁz%ﬁ%ggargﬁ% ic:i(EiFyI%g?g{]{r?a%dc.&,&%:cording}ﬁ;| rsnin(:e

the non-MIMQ made is coptiqured iiPSelkin case, f.oone RUGRH Jeseuics is implicitly, 15sigpaled.
[0275]In case 7, the PUCCH resource to be implicitly signaled is PUCCH resource 3 (C113) as

illustrated in Fig o3%ALIR Btbemwordsthe: PHCEGH iesohrees ttobeceyligily signaled are PUCCH
resources 1, 2 and 4 (Chs 1, 2 and 4) in Fig. 34A. 20[0276]As illustrated in Fig. 34A, when PUCCH
resoure 3 [CRI)Bi$ used, bitsw0 i5, alwaysian I'ACK (hsvinecase 6 pioge Bpecifically bthe ratie of ACK to
NACK for PUCCH resource 3 (Ch3) as illustrated in Fig. 34A (A:N) is A:N=1:0(=4:0). In other words,
terminal 208 (JeéMPYEEH MespDide 3 (ChB) ot ranshiisston Bf thezzsredponsedidrdls chilf-when the

result of error detection on the CW received in PCell is an "ACK" (b0=ACK),To put it differently,
As 1llustrated in Fig. 34A (1.e., the same AC(K/NAC mgppii-ng tabiey

as that in Fig. 28C), bit b0 represents the result of error detection
on single CW received in PCell and bits bl to b3 represent the

10 results of error detection on three CWs received in SCells 1 and 2.
[0274] In addition, in case 7, the PUCCH resources for the
maximum number of CWs supported in PCell in dynamic scheduling
are implicitly signaled. Accordingly, since the non-MIMO mode is
configured in PCell in case 7, one PUCCH resource is implicitly

15 signaled.

[0275] In case 7, the PUCCH resource to be implicitly signaled is
PUCCH resource 3 (Ch3) as illustrated in Fig. 34A. In other
words, the PUCCH resources to be explicitly signaled are PUCCH
resources 1, 2 and 4 (Chs 1, 2 and 4) in Fig. 34A.

20  [0276] As illustrated in Fig. 34A, when PUCCH resource 3 (Ch3)
is used, bit b0 is always an “ACK” as in case 6. More specifically,
the ratio of ACK to NACK for PUCCH resource 3 (Ch3) as
illustrated in Fig. 34A (A:N) is A:N=1:0(=4:0). In other words,
terminal 200 uses PUCCH resource 3 (Ch3) for transmission of the

25 response signals only when the result of error detection on the CW
received in PCell is an “ACK” (b0=ACK). To put it differently,

when terminal 200 fails to receive the PDCCH intended for terminal
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when terminal 200 fails to receive the PDCCH intended for terminal 2F1 | 155-PCT 200 in PCell
(b0=DTX), BUCGEH-resource 3 (Ch3) is not used. In short, PUCCH resource 3 (Ch3) supports implicit
signaling for bit b0. [0277]Accordingly, it is possible to prevent unnecessary 5 retransmission
processing from occurring in base station 100 due to the situation where terminal 200 cannot identify

the positio f he P ur d ?ﬁm he r e i # 8]
descrlbed a o(\)t/e%%n ?h%e%_é@;le (%?(%r?li%pﬁd le Itl%gSg 83%1%%n%ca ﬁﬂgg‘f ggg C %éaurp&%
aSSOC'ateds!'ﬁéﬂ%neri@'@@?HlQeC%[ﬁ%Ronﬁe %mtmwﬁ(eptep&% plleas of dheaEEs0e6ypied by the
PDCCH indicating the assignment of PDSCH in PCell {i.e., PUCCH resource 3 in Fig. 34A) is the
PUCCH regaurce in which the result of error detection on the CW received in PCell becomes only an
ACK in each of the error detection result patterns associated with 15the PUCCH resource (i.e., b0 in
Fig. 34A). [P2Z9]7Alternatively ; ihi thel ACKINAGK mpppiid tabletim case ¥ ethe PWIQCH seseurce to be
|mpI|C|tIy signaled may be the PUCCH resource in which the result of error detection on the CW
receivéd inTPCEH! HBEGmes o RIYOE RRCKL(i 8.0 Fesal oér B D PXF ih ekl 020 bP thelagotdetection
result patterns associated with the PUCCIT resource. [0280[Faor example, case 7 is compared with

case 1 (the' RSmbeH 81 EOMNME EontpEREAEdard s SERRP AntAfthbimbeE of ABKIRACK Bheis

four).In casg I QJ:E%HZ8C3 the PUCC Eﬁsoturce to be 25 |m ﬁﬂé’ signaled is PUCCH resource 1
(CM). In contras (o] case0 the P fesource 1o’ be |mpﬂ|0| ly &gna?edqlsePleééﬁ résource 3 (Ch3)

in case 7 (figo34)- I\QEr WOTHS #3857 (PGl AaN RRLASEA Tnapping table (Fig.

34A) in case 6, the PUCCH resource associated in a one-to-one
10 correspondence with the top CCE index of the CCEs occupied by the
PDCCH indicating the assignment of PDSCH in PCell (i.e., PUCCH
resource 3 in Fig. 34A) 1s the PUCCH resource in which the result
of error detection on the CW received in PCell becomes only an
ACK in each of the error detection result patterns associated with
15 the PUCCH resource (i.e., b0 in Fig. 34A).
[0279] Alternatively, in the ACK/NACK mapping table in case 7,
the PUCCH resource to be implicitly signaled may be the PUCCH
resource in which the result of error detection on the CW received
in PCell becomes only a NACK (i.e., result other than DTX) in each
20 of the error detection result patterns associated with the PUCCH
resource.
[0280] FYor example, case 7 is compared with case 1 (the number of
downlink component carriers is two and the number of ACK/NACK
bits is four). In case 1 (Fig. 28C), the PUCCH resource to be
25 implicitly signaled is PUCCH resource 1 (Chl). In contrast to case
1, the PUCCH resource to be implicitly signaled is PUCCH resource

3 (Ch3) in case 7 (Fig. 34A). In other words, case 7 (PCell: non-
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MIMO mode) and case 1 (PCell: MIMO mode) use the same number of ACK/NACK bits and the same
ACK/NACK2nappmgdable, but use a different PUCCH resource to be implicitly signaled. [0281]In
addition, case 7 and case | include a different combination of the PUCCH resource to be implicitly
signaled and the bit representing the result of error detection on the CW received in PCell (i.e.,

PUCCH re ce3 and bQ in case 7 and PUC r rce 0.and hO.in case 1). [0282]As described
bove, the SUCER! FeSLrbe e in L ORGE L aide 1 T 16 o I SHared tnen the
number of dgwRlinte cQMRORERL CATHALS |5 VO FIg- 48G) (hea £ H%E'pfgﬁgr%l% (Ch3) hegrein) is set

as the PUCCH resource to be implicitly signaled in case 7 (i.e., the number of downlink component

carriers is threg (Fig . 34X Accprdinglys even when ika pthe numnher ahdewnlink component carriers is
three, the ACK/NACK mapping table used when the number of downlink component carriers is two

can be usedl(iQ $aport thenPUQ@@H resourca oy iMiplieihsignading. [0283jlalthissmanneli fificease 7, it is
possible to prevent 20occurrence of the situation where terminal 200 cannot identify the implicitly
signaléd PUCaH resoivee mfPCall. T subiimors speeifictdly bitisi puskibid tp prigeal edneodssary
retransmission processing from occurring in base station 100 due to the situation where terminal 200
cannot iderfty thetpbsiticit 8FHE P UETERBidsBiréd i d fdetrhHmidgid 6f thd ré§s6i¥e dignals.

(028 Moreover, G0 7, 2 PR 1L PSS E50WTogs 559 3 eeding bpck e fepensp iunal
resource 0 and b0 in case 1).
[0282] As described above, the PUCCH resource other than
10 PUCCH resource 1 (Chl) to be implicitly signaled when the number
of downlink component carriers is two {(Fig. 28C) (i.e., PUCCH
resource 3 (Ch3) herein) is set as the PUCCH resource to be
implicitly signaled in case 7 (i.e., the number of downlink
component carriers is three (Fig. 34A)). Accordingly, even when
15 the number of downlink component carriers is three, the ACK/NACK
mapping table used when the number of downlink component
carriers is two can be used to report the PUCCH resource by implicit
signaling.
[0283] In this manner, in c¢ase 7, it 1s possible to prevent
20 occurrence of the situation where terminal 200 cannot identify the
implicitly signaled PUCCH resource in PCell. To put it more
specifically, it 1s possible to prevent unnecessary retransmission
processing from oeccurring in base station 100 due to the situation
where terminal 200 cannot identify the position of the PUCCH
25 resource used for transmission of the response signals.
[0284] Moreover, in case 7, a part of the PUCCH resources used

for feeding back the response signals is reported to terminal 200
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2FI1155-PCT from base station 100 by implicit signaling.Accordingly, as compared with a case where

base statioaP005epoifts all the PUCCH resources to terminals 200 by explicit signaling, the number of
PUCCH resources to be explicitly signaled can be reduced, which in 5turn reduces an increase in the

overhead of PUCCH. [0285] It should be noted that, the ACK/NACK mapping table is by no means

limited to the. ope ilpsiated i lg- 3fds and the AGKINACK mapring tablesdllystiated;in Figs348 and
Fig. 34C can be used, for example. 10[0286]In Fig. 34B, the bit representing the result of error

detection op shefaYé deceivadindRcelhish'dr 4. bliskig 134 the PYGEFbrasonrce: io:be impdigitly
signaled is PUCCII resource 2 (Ch2). As illustrated in Fig. 34B, when PUCCH resource 2 (Ch2) is
used, bit blis adways antAQK 'mAccetdingly) PUCCikelseutces2gliba (Gh2) istthe PIUGEH: resburce
used only when terminal 200 succeeds in receiving the PDCCH intended for terminal 200 in PCell
(bl-ACK). IPbthefr Words oPUCGH! fredvurcerd (CibY is Hor abed whenherminal @ob failb telredeive the
PDCCH intended for terminal 200 in PCell (b1=DTX). In short, PUCCH resource 2 illustrated in 20Fig.
34B subporl i pfdisighafifg s BB [028 inRtiditisi: 4n Cohparisdh -between Fig. 34B and case 1

(e 250) e ege L 2880 ospd 5 o amecymee LA CMSK P e b
no means limited to the one illustrated in Fig. 34A, and the
ACK/NACK mapping tables illustrated in Fig. 34B and Fig. 34C can
be used, for example.

10 [0286] In Fig. 34B, the bit representing the result of error
detection on the CW received in PCell is “b1.” In Fig. 34B, the
PUCCH resource to be implicitly signaled is PUCCH resource 2
(Ch2). As illustrated in Fig. 34B, when PUCCH resource 2 (Ch2) is
used, bit bl is always an “"ACK.” Accordingly, PUCCH resource 2

15 (Ch2) is the PUCCH resource used only when terminal 200 succeeds
in receiving the PDCCH intended for terminal 200 in PCell
(b1=ACK). In other words, PUCCH resource 2 (Ch2) is not used
when terminal 200 fails to receive the PDCCH intended for terminal
200 in PCell (b1=DTX). In short, PUCCH resource 2 illustrated in

20 Fig. 34B supports implicit signaling for bit bl.

[0287] In addition, in comparison between Fig. 34B and case 1
(Fig. 28C), the case in Fig. 32B and case | use the same number of
ACK/NACK bits (i.e., four bits) and the same ACK/NACK mapping
table, but a different PUCCH resource to be implicitly signaled. In

25 addition, the cases in Fig. 34B and Fig. 28C include a different

combination of the PUCCH resource to be implicitly signaled and

the bit representing the result of error detection on the CW received
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25addition, the cases in Fig. 34B and Fig. 28C include a different combination of the PUCCH resource
to be implicifly SiéhBfel and the bit representing the result of error detection on the CW received
2F11155-PCT in PCell (i.e., PUCCH resource 2 and bl in Fig. 34B and PUCCH resource 0 and b0 in
Fig. 28C). [0288]Likewise, the bit representing the result of error detection on the CW received on

PCell is "b2'hinfHi%: 134G, b1 adsition; HeSRWGCE! respyiacent he inpplicitly signaled is FYEEH
resource 2 (Ch2) in Fig. 34C.As illustrated in Fig. 34C, when PUCCFI resource 2 (Ch2) is used, bit b2
is always ane'AGK ¢'cAtcardingly, iIRUIGEH 2&g0urce 2 (Ch2) is the PUCCH resource used only when
terminal 200 succeeds in receiving the PDCCH intended for terminal 10 200 in PCell (b2=ACK). In
other wordd 0R8ECH Fadoumoe 2. (Che) Is hotegsad evhien gerthinat 200! faifs ta receiviettss PDECH
intended for terminal 200 in PCell (b2=DTX). In short, PUCCH resource 2 illustrated in Fig. 34C
supports infplicitsighaling §6€ bitasd. qo2&dfinlAdditioRZin EBmpkdisa betwekh i HAeanthdase 1
13(FI0, 280 e o G AN SR SRS IS ANEP bucen resource 2
(Ch2) in Fig. 34C. As illustrated in Fig. 34C, when PUCCH
resource 2 (Ch2) is used, bit b2 is always an “ACK.” Accordingly,
PUCCH resource 2 (Ch2) is the PUCCH resource used only when
terminal 200 succeeds in receiving the PDCCH intended for terminal
10 200 in PCell (b2=ACK). In other words, PUCCH resource 2 (Ch2)
is not used when terminal 200 fails to receive the PDCCH intended
for terminal 200 in PCell {b2=DTX). In short, PUCCH resource 2
illustrated in Fig. 34C supports implicit signaling for bit b2.
[0289] In addition, in comparison between Fig. 34C and case 1
15 (Fig. 28C), the case in Fig. 34C and case 1 use the same number of
ACK/NACK bits (i.e., four bits) and the same ACK/NACK mapping
table, but a different PUCCH resource to be implicitly signaled.
[0290] Furthermore, in comparison between Fig. 34C and case 1
(Fig. 28C), while the bits representing the results of error detection
20 on the PDSCH in PCell | are “bO. and b1” in Fig. 28C, the bit
representing the result of error detection on the PDSCH in PCell is
“b2” in Fig. 34C. More specifically, the bits representing the
results of error detection on the PDSCH in PCell are different in
Fig. 34C and Fig. 28C. Moreover, the cases in Fig. 34C and Fig.
26  28C include a different combination of the PUCCH resource to be

implicitly signaled and the bit representing the result of error

detection on the CW received in PCell (i.e., PUCCH resource 2 and
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ACK/NACK bits (i.e., four bits) and the same ACK/NACK mapping table, but a different PUCCH
resource tolfe ihdptititly signaled. [0290]Furthermore, in comparison between Fig. 34C and case 1
(Fig. 28C), while the bits representing the results of error detection 20 on the PDSCH in PCell | are
"b0 and bl" in Fig. 28C, the bit representing the result of error detection on the PDSCH in PCell is "b2"

in Fig. 34CyMorg snecifically «the pits rapiesentingrihe teawlts QferEPfPQ%é clipp pn the PDSCH in
PCell are different |nti:|g 34C and Fig. 28C. Moreover, the cases in Fig. 34C and Fig. 25 28C include

a different qarpbination©h the PUCEE tesouree &0 e impliciHyisignalechanchthe: bit sepresenting the
result of error detection on the CW received in PCell (i.e., PUCCH resource 2 and 2F11155-PCT b2 in
Fig. 34C anbiRgE€@HdesSaumde:=0 arndh0 /Mg 28Chi[0294] (Gase B: where Number of Downlink
Component Carriers Is Three and Number of ACK/NACK bits Is Three) More specifically, the
non-MIMO mode is ¥bnfigyreedniéashiSof Pceh andMBdld 1mxpde in caseBglozoP]Rig £35 llustrates
the method of determlnln the PUCCH resource in PCell and SCells 1 and 2 when the number of

downlifik cdthpoheéit ctersi€ thiek, #0rexahfpfe? §6283]in case 8, terminals 200 use mapping for

three bits (i ( AC INACK m ble) llustrat B and Fl As d in Fig.
36A (i.e., t e sam ACKINA rjggﬁ?r?& Ble }és tﬁa?ﬁj?:g ggl‘:‘{ betr rﬁyigﬁ of error
detection opSRYE LW epeived InRCelFangbits 99@@' Wﬁ%l?{eé?@tﬁﬂ%{ﬁ%&”t§ PchJ (F figigction on

two CWs received in SCells 1 and 2, 15respectively.
component carriers is three, for example,

{0293] In case 8, terminals 200 use mapping for three bits (i.e.,
10 ACK/NACK mapping table) illustrated in Fig. 27B and Fig. 28B.
As 1llustrated in Fig. 36A (i.é., the same ACK/NACK mapping table
as that in Fig. 28B), bit b2 represents the result of error detection
on single CW received in PCell and bits b0 and bl represent the
results of error detection on two CWs received in SCells 1 and 2,
15  respectively.
[0294] In addition, in case 8, the PUCCH resources for the
maximum number of CWs supported in PCell in dynamic scheduling
are.implicitly signaled. Accordingly, since the non-MIMO mode is
configured in PCell in case 8, one PUCCH resource is implicitly
20  signaled.
[0295] In case 8, the PUCCH resource to be implicitly signaled is
PUCCH resource 3 (Ch3) as illustrated in Fig. 36A. More
specifically, the PUCCH resource to be explicitly signaled is
PUCCH resources 1 and 2 (Chs 1 and 2) in Fig. 36A.
25 [0296]1 As illustrated in Fig. 36A, when PUCCH resource 3 (Ch3)
is used, bit b2 is always an “ACK” as in cases 6 and 7. More

specifically, the ratio of ACK to NACK for PUCCH resource 3 (Ch3)
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[0294]In addition, in case 8, the PUCCH resources for the maximum number of CWs supported in
PCell in dyd&iic>sdifetuling are implicitly signaled.Accordingly, since the non-MIMO mode is
configured in PCell in case 8, one PUCCH resource is implicitly 20signaled. [0295]In case 8, the
PUCCH resource to be implicitly signaled is PUCCH resource 3 (Ch3) as illustrated in Fig. 36A.More

specifically othg RGEA sasKIea 0 bejexplisitly signaledys-RUGEH . iepouregs Jiaad 2,(Ghs 1 and 2)
in Fig. 36A. 25[0296]As illustrated in Fig. 36A, when PUCCH resource 3 (Ch3) is used, bit b2 is always
an "ACK" ascinncases @ andus MMord Bpediicady ptieckatio oTUAGCK thoNACKafoiPHCEH aSokece 3
(Ch3) 2F11155-PCT as illustrated in Fig. 34A (A:N) is A:N=1:0(=3:0).In other words, terminal 200
uses PUCGHypsources3gTh3) fon transinissioh of thewbsponse signdls terlyi whenithehrestRof error

detection on the CW _ )
received in PCell is an “ACK” (b2=ACK). To put it differently,

5 when terminal 200 fails to receive the PDCCH intended for terminal
200 1n PCell (b2=DTX), PUCCH resource 3 (Ch3) is not used. In
short, PUCCH resource 3 (Ch3) supports implicit signaling for bit
b2.

[0297] Accordingly, it 1s possible to prevent unnecessary
10 retransmission processing from occurring due to a situation where
terminal 200 cannot identify the position of the PUCCH resource
used for transmission of the response signals.
[0298] As described above, in the ACK/NACK mapping table (Fig.
36A) in case 8, the PUCCH resource associated in a one-to-one
15 correspondence with the top CCE index of the CCEs occupied by the
PDCCH indicating the assignment of PDSCH in PCell (i.e., PUCCH
resource 3 in Fig. 36A) is the PUCCH resource in which the result
of error detection on the CW received in PCell becomes only an
ACK in each of the error detection result patterns associated with
20 the PUCCH resource (i.e., b2 in Fig. 36A).
[0299] Alternatively, in the ACK/NACK mapping table in case 8§,
the PUCCH resource to be implicitly signaled may be the PUCCH
resource in which the result of error detection on the CW received
in PCell becomes only a NACK (i.e., result other than DTX) in each
25 of the error detection result patterns associated with the PUCCH
resource,

[0300] In addition, case 8 is compared with case 2 (the number of

8



received in PCell is an "ACK" (b2=ACK). To put it differently, 5 when terminal 200 fails to receive the
PDCCH intéhted fditté€rminal 200 in PCell (b2=DTX), PUCCH resource 3 (Ch3) is not used. In short,
PUCCH resource 3 (Ch3) supports implicit signaling for bit b2. [0297]Accordingly, it is possible to

prevent unnecessary 10 retransmission processing from occurring due to a situation where terminal

200 cannotjdeniify ihe @@ﬁi%h@frlth% HYLGH resaurcawsad for drangmissiop oftheresponse signals.
[0298] As described above, in the ACK/NACK mapping table (Fig 36A) in case 8. the PUCCH resource

associated i & one-teinne: 15mdrraspondente withdthe tap CEmifigax etithenCQES«acTupied by the
PDCCH indicating the assignment of PDSCH in PCell (i.e., PUCCH resource 3 in Fig. 36A) is the
PUCCH resowrcgpihewhichithe ceswlt 6F ertbn detegidhon the: CWUdcEillediin RCeld becomesconly an
ACK in each of the error detection result patterns associated with 20the PUCCH resource (i.e., b2 in
Fig. 36A). [0Pgdjsiétnativerals thesAlKNAB K fepping tabl&ih base 8ntHeoPUREH e stite to be
implicitly si%;jaled miso{ be the PUCCH resog’rce, in which the result of error detection on the CW

receivéd in PCElbEdoméed bS8 RiEEK S, .?réglﬁ\{bﬂiémhéhgﬁﬁﬁ%@agﬁjﬁ&[%héeegr?&rﬁgtection
result pattega Agsopialea i e PLCCH erouss: (B399 A9 53558 5 BTt case
MIMO mode) and case 2 (PCell: MIMO mode) use the same number
of ACK/NACK bits and the same ACK/NACK mapping table, but a
different PUCCH resource to be implicitly signaled.

10 [0301] Furthermore, while the bits representing the results of error
detection on the PDSCH in PCeil 1 are “b0 and b1” in Fig. 28B (i.e.,
case 2), the bit representing the result of error detection on the
PDSCH in PCell is “b2” in Fig. 36A. More specifically, the bits
representing the results of error detection on the PDSCH in PCell

15 are different in Fig. 34A and Fig. 28B. Moreover, case 8 and case
I include a different combination of the PUCCH resource to be
implicitly signaled and the bit representing the result of error
detection on the CW received in PCell (i.e., PUCCH resource 3 and
b2 in case 8 and PUCCH resource 0 and b0 in case 1),

20  [0302] As described above, in case 8 (i.e., when the number of
downlink component carriers is three (Fig. 36A)), the PUCCH
resource other than the PUCCH resource 1 (Chl) to be implicitly
signaled when the number of downlink component carriers is two
(Fig. 28B) (i.e.,. PUCCH resource 3 (Ch3) herein) is set as the

25  PUCCH resource to be implicitly signaled. Accordingly, even when
the number of downlink component carriers is three, the ACK/NACK

mapping table used when the number of downlink component
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downlink component carriers is two while the number of ACK/NACK bits is three and the MIMO mode
is configured’in PE&WHT for example. In case 2 (Fig. 28B), the PUCCH resource to be implicitly signaled
is PUCCH resource 1 (Chi). In contrast to case 52, the PUCCH resource to be implicitly signaled is
PUCCH resource 3 (Ch3) in case 8 (Fig. 36A).In other words, case 8 (PCell: non- MIMO mode) and

case 2 (PCgll;MIMO 19ade) userhe.samanumbep 8t AGKINAGK bits aocihecsame AGKINACK
mapping table, but a different PUCCH resource to be implicitly signaled. 10[0301]Furthermore, while

the bits repsegenting ghe results of error detection on the PDSCH in PCell | are "b0 and bl" in Fig. 28B
(i.e., case 2), the bit representing the result of error detection on the PDSCH in PCell is "b2" in Fig.
36A. More $pédifidally, the bits yepresemting the results oferrot detection oibtlee RPDSGE:incRCell 15
are different in Fig. 34A and Fig. 28B. Moreover, case 8 and case | include a different combination of
the PUCCH fesbiUre 46 befinipRcifly! sigHalad whd tife bit Fapredentity thielrdsbitighcartdf ¥etBetion on
the CW received.in PCell (i.e., PUCCH resource 3 and 2 in case 8 and PUCCH resource 0 .and 60 in
case 13. 20j6D2AL oSt 8Bt fntcHsE S 8% Chndh tHe HimberoPdBshIMIR EBipbndit carriers
is three (Fi '0336'%@1 éhe_IgUCCI—Lreensoulrlcnen%tpggStgan threﬁIf,’rlJa(I:lCII}j1 resource 1 Chgéo be iljlnplicitly
signaled when the number gfraownﬁnk componen% Carriers 9s tswol(gl‘—silgc?]%@)r YECHFesodrce 3 (Ch3)

herein) is sgt.as 1he,ZSRYGGH respuiceytol g implicitly sionaled. Asgordingly. eYeR whan sig number
of downlink component carriers is three, the ACK/NACK mapping table used when the number of
downlink cippaReNtdentify the position of the PUCCH resource used for feeding
back the response signals.
10 [0304] Moreover, in case 8, a part of the PUCCH resources used
for feeding back the response signals is reported to terminal 200
from base station 100 by implicit signaling. Accordingly, as
compared with a case where base station 100 reports all the PUCCH
resources to terminals 200 by explicit signaling, the number of
165 PUCCH resources to be explicitly signaled can be reduced, which in
turn reduces an increase in the overhead of PUCCH in case 8.
[0305] It should be noted that, the ACK/NACK mapping table is by
no means limited to the one illustrated i1n Fig. 36A, and the
ACK/NACK mapping table illustrated in Fig. 36B can be used. for
20  example.
[0306] In Fig. 36B, the bit representing the result of error
detection on the CW received in PCell is “b2.” In Fig. 36B, the
PUCCH resource to be implicitly signaled is PUCCH resource 2
(Ch2). As illustrated in Fig. 36B, when PUCCH resource 2 (Ch2) is
26  used, bit b2 is always an “ACK.” Accordingly, PUCCH resource 2
{(Ch2) is the PUCCH resource used only when terminal 200 succeeds

in receiving the PDCCH intended for terminal 200 in PCell
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2F11155-PCT carriers is two can be used to report the PUCCH resource by implicit signaling. [0303]In
this mannegfiht tas€@ it is possible to prevent occurrence of the situation where terminal 200 cannot
identify the 5 implicitly signaled PUCCH resource in PCell. In other words, it is possible to prevent
unnecessary retransmission processing from occurring in base station 100 due to a situation where

terminal 209, eanngt jdentify the, position of dae BHGGH resaurse usedfordeeding back; the response

signals. 10[0304]Moreover, in case 8, a part of the PUCCH resources used for feeding back the
response sigpalg isciaperied totermingl 200 fser baserstatand e@by gl sigpaling: Acgardingly,
as compared with a case where base station 100 reports all the PUCCH resources to terminals 200 by
explicit sigrirlingi th@ Genibeb F-15PNECCH Iresohinaes BHE eXlicitlysignaletl ¢m berraddced, which
in turn reduces an increase in the overhead of PUCCH in case 8. [0305]It should be noted that, the
ACK/NACKInmppgind table i bisnomdanstlimitathdo tige bne Husthated iMRige 361 airfd thél y,
ACK/NACK mapping table illustrated in Fig. 36B can be used, for 20example. _0306&%Fi . 36B, the bit
representing th feSUIEHF &6 HEECHBR drF 1 GV Fetbivdd s Prsdn o 92 " therif] @égl theé PUCCH

resource yhe IPIE SafEled 5 URCH te5Ruise,? (P AARIIUSgion 9, 392 wpenPuceH
in Fig. 36B and Fig. 28C include a different combination of the
PUCCH resource to be implicitly signaled and the bit representing
the result of error detection on the CW received in PCell (i.e.,
10 PUCCH resource 2 and b2 in Fig. 36B and PUCCH resource 0 and b0
in Fig. 28B).
[0307] Hereinabove, a description has been provided regarding
cases | to 8 in each of which a different number of downlink
component carriers and a different number of ACK/NACK bits are
15 configured and a different transmission mode is configured in PCell.
[0308] As described above, terminal 200 (e..g., control sections
208) switches the combination of the PUCCH resource associated in
a one-to-one correspondence with the top CCE index of the CCEs
occupied by the PDCCH indicating the assignment of PDSCH in
20 PCell (i.e., PUCCH resource to be implicitly signaled) and the
ACK/NACK bit representing the result of error detection on PDSCH
in PCell on the basis of the transmission mode configured in PCell.
For example, terminal 200 switches the PUCCH resource to be
implicitly signaled on the basis of the transmission mode configured
25 in PCell. Alternatively, terminal 200 switches the ACK/NACK bit
representing the result of error detection on PDSCH in PCell on the

basis of the transmission mode configured in PCell.
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25 used, bit b2 is always an "ACK." Accordingly, PUCCH resource 2 (Ch2) is the PUCCH resource
used only wiiéhltériitiial 200 succeeds in receiving the PDCCII intended for terminal 200 in PCell 2F1
1155-PCT (b2=ACK). In other words, PUCCII resource 2 (Ch2) is not used when terminal 200 fails to
receive the PDCCH intended for terminal 200 in PCell (b2=DTX). In short, PUCCH resource 2

tustrated ip i 365 supportsimplict sigvaling fRr blib2 oYorg seeaifisall .2 the Bils depiesenting
Hin PCe Ig. 2

the results of error detection on the PDS Il are different in Fig. 36B and . Moreover,

the cases inddgo36B agid frigh 28 inelude aifferent combination of therHlee Chi repounen abe
implicitly signaled and the bit representing the result of error detection on the CW received in PCell

(i.e., 10 PUEGGHpresource 2raintk b2i n Hige368rafichi? UCKH aedotrae 6 nd bd in Eig. /2881 K
[0307]Hereinabove, a description has been provided regarding cases 1 to 8 in each of which a
different nubriber iof dowalinkccompanent earfibananbica ditferbat nainskr wHAGK/NACK bits ate 15
configured and a different transmission mode is configured in PCell. [0308] As described above,

termindl 200ECT Eorftitl sB&Tong B8 Switdids the Wonfdithtibh of P& Pregbarte dssociated
i -to- d ith the top CCE i f the CCE ied by the PDCCH
inicating (18 SLG ROt B BRSCH (S0 PEATRG of FOCGH rddbindb o bBimplittsy Sighifec) and
the ACK/NA i ] i | ' PDS in PCell the basis of th
ranamission R o K T e e T AU e to

be implicitly signaled amihe.basis of thedrangmission gore certigured 2o)in RCell. plismatvely,
terminal 200 switches the ACK/NACK bit representing the result of error detection on PDSCH in PCell
on the basig afifhesyansmission mode configured in PCell. 2F11155-PCT [0309]More specifically,
terminal 200 uses different mapping for response signals between the case where the number of
downlifik cdfnpdiént dasriersvistipée .ortfoumwhile théthumsteer 0hACK/NECKACK mapping

table illustrated in Fig. 32, Fig. 34 or Fig. 36 in cases 6 to 8.
Accordingly, even when a DTX occurs in PCell in which the non-
MIMO mode is configured (i.e., when the PUCCH resource to be
implicitly signaled cannot be identified), terminal 200 can identify
15 the PUCCH resource to be used for feeding back the response
signals as described above (explicit signaling). In other words, in
cases 6 to 8, the PUCCH resource can be reported by implicit
signaling without causing unnecessary retransmission processing in
base stations 100. In addition, in cases 6 to 8, the overhead of
20 PUCCH can be reduced by using implicit signaling as compared with
the case where all the PUCCH resources are reported by explicit
signaling.
[0311] Meanwhile, 1n cases 1 to 5, terminals 200 use the
ACK/NACK mapping table illustrated in Figs. 28A to C, for
25 example. In Figs. 28A to C, LTE fallback {from two CCs is
supported as in the case of Embodiment 1. For example, LTE

fallback is supported in Fig. 28A because A/D is mapped to the
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bits is equal to or greater than the number of downlink component 5 carriers but not greater than four
and the noMIINFG-Iedde is configured in PCell (e.g., cases 6 to 8), and the case where the number of
downlink component carriers is two (e.g., cases 1 to 4) or the case where the MIMO mode is
configured in PCell (e.g., cases 1, 2 and 5). 10[0310] For example, terminal 200 uses the ACK/NACK

mapping table.lusiated in Fig. 32, f1igp BAar Figr S i eases &g SNABC%d'HQAﬁ;?é@WW*}%a DTX
occurs in PCell in which the nonMIMO mode is configured (i.e., when the PUCCH resource to be
implicitly signaled gasinat be, identfied) eminak20Q cas idewtify 1 Stior: PUSGHe3QUESE $abe used
for feeding back the response signals as described above (explicit signaling).In other words, in cases 6
to 8, the PUCEH pesawreeican enkpditedlby miphcitsighalimgswithout lcausiwg ynnecessary .
retransmission processing in base stations 100.In addition, in cases 6 to 8, the overhead of 20PUCCH
can be reddceeetyiasing-ifplich dighakind ass eavapared with thes casé Whieee all ke PUT@H iresources
are reported by explicit signaling. [0311]Meanwhile, in cases | to 5, terminals 200 use the

ACK/NACK™M it tabld fiudiatéd P EYs (28A b O fof SEekdmpiesnrigs. 3sang &3 allback
from two CCs IRSHBRAE Ay case, of Epofimepty fr il ST falbagk fspgppred
performs single-CW processing and SCell performs two-CW
processing. In addition, LTE fallback is supported in Fig. 28B
because A/A/D is mapped to the phase point (-1, 0) of PUCCH
10 resource 1 and A/N/D is mapped to the phase point {0, 1) of PUCCH
resource 1 while N/A/D is mapped to the phase point (0, -1} of
PUCCH resource 1 and N/N/D is mapped to the phase point (1, 0) of
PUCCH resource 1 when PCell performs two-CW processing and
SCell performs single-CW processing. Likewise, LTE fallback is
15  supported in Fig. 28C because A/A/D/D is mapped to the phase point
(-1, 0) of PUCCH resource 1 and A/N/D/D is mapped to the phase
point (0, 1) of PUCCH resource 1 while N/A/D/D is mapped to the
phase point (0, -1) of PUCCH resource 1 and N/N/D/D is mapped to
the phase point (1, 0) of PUCCH resource 1. In short, Figs. 28A to
20 C correspond to the mapping that supports mapping for response
signals when the number of CCs is one (e.g., Figs. 6A and B). In
this manner, the response signals for PCell and SCell can be
correctly determined even when the understanding about the number
of CCs configured for the terminal is different between base station
25 100 and terminal 200.

[0312] It should be noted that, LTE fallback is not supported in

the ACK/NACK mapping tables used in cases 6 to 8 and illustrated
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2F11155-PCT phase point (-1, 0) of PUCCH resource 1 and N/D is mapped to the phase point (1, 0) of
PUCCH resdurddé tRefen PCell performs singleCW processing and SCell also performs single-LW

processing. Likewise, LTE fallback is supported in Fig. 28B because D/D/A is 5 mapped to the phase
point (-1, 0) of PUCCH resource 3 and D/D/N is mapped to the phase point (1, 0) of PUCCH resource

3 when PCel| qeirg%rm;sing%@‘% progessing. ands gCell performs, wpRC VY, Praeessing- iragdition, LIE
fallback is supported in lflg. B because A/A/D is mapped to the phase point (-1, 0) of PUCCH 10

resource 1 apd AMNIBais s1apped tethe phase POINbE;nly ot RWELH resauice thwhile NI ks
mapped to the phase point (0, -1) of PUCCH resource 1 and N/N/D is mapped to the phase point (1, 0)
of PUCCH rebeurceth avha RChII4pe orms: two1CWV (protessingahdi BCek pesfofims sing)lex iV
processing. Likewise, LTE fallback is 15 supported in Fig. 28C because A/A/D/D is mapped to the
phase point (L1 50) dfRUCCH resoudce | HEne sA/N/b/Bis nfapped &the shasebsoint(®, bigrofafUCCH
resource 1 while N/A/D/D is mapped to the phase point (0, -1) of PUCCH resource 1 and N/N/D/D is
mapped! to R PRESKpSIRPYR OTF S PEREEIFFésoliEE A 9 SHOPEIFibfs. Y fd 26 iddhe¥P6iA to the

g U YPRET EBPIS o [csoles Sspgswhen e e f oo s e g e o4

and B). In this manner, the responseé signals an

when the ung i baut. \ onfi for ermi IS' 3 iffere tween base
station 2518%%%%%1:2%}% %é%%%%@%%%%o%gﬁﬁl %)I ItEEl-flzll S{flc]kﬁlsa nlf)tgslttjggp(ﬁ{t(?del in'the

ACK/NACKsmanpipg tables useddn 6ases &.10,8 and iusirated 24 41 1LebyPG kL inigs, 32 Hdgs. 34

and Figs. 36.However, the possibility of the configuration of terminal 200 being changed from the
situation wheEKHBI ACKINAG Kphapping tables tsed inlcades B th8ldad Mlustrated in Figs. 32, Figs.
34 and Figs. 36 (i.e., the number of
10 f0313} Moreover, as illustrated in Iig. 28B and Figs. 36 or Fig.
28C, Figs. 32 and Figs. 34, the associations among the patterns of
results of error defection (i.e., b0 to b3), PUCCH resources (CHI1 to
CH4), and the phase points in each of the PUCCH resources are the
same. To put it differently, regardless of whether the transmission
15 mode of PCell is the MIMO mode or the non-MIMO mode, base
station 100 and terminals 200 use the same ACK/NACK mapping
table according to the number of ACK/NACK bits. More
specifically, base station 100 and terminals 200 can reuse the
ACK/NACK mapping table (Figs. 28B and C) optimized for the case
20  where the number of downlink component carriers is two, although
the PUCCH resource to be implicitly signaled is switched in
comparison between a case where two downlink component carriers
are configured and in a case where three or four downlink
component carriers are configured.
25 [0314] It should be noted that, the ACK/NACK mapping tables

illustrated in Figs. 32, Figs. 34 and Figs. 36 represent the mapping

in which the number of PUCCH resocurces each allowing the
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5downlink component carriers: three or four) to the situation where LTE fallback is required is very low.
Accordinglyféyémvilen terminal 200 uses the ACK/NACK mapping tables illustrated in Fig. 32, Fig. 34
and Fig. 36 in cases 6 to 8, it is unlikely that use of the ACK/NACK mapping tables affects the LTE
fallback. 10[0313]Moreover, as illustrated in Fig. 28B and Figs. 36 or Fig. 28C, Figs. 32 and Figs. 34,

the associatigng angrorhepaticensRfiiasuita Of ersaridetactiond @+ BQ4eh3), A C Pl resqurces
(CT-11 to CH4), and the phase points in each of the PUCCH resources are the same. To put it

differently, regardless alwkebiehthestyansmission ddl made:ofrREelltisdhe MIMO) sadedordhe
non-MIMO mode, base station 100 and terminals 200 use the same ACK/NACK mapping table
according terthemmmblee of EK/NACK bits. More specifically f base statiors 100 apd terminals 200 can
reuse the ACK/NACK mapping table (Figs, 28B and C) optimized for the case 20 where the number of
downlink cnipbAehtEaniers BstiB, Hithotighethe PBoPidessuttelto beVimplickiesighialad!is: switched
in comparison between a case where two downlink corg%?onent carriers are configured and in a case

where thred 85 fodt SIMINICEoMpoHERE BaTidiare ConyarédS 2B 08 £ itéh Stid Bé Hottlidhat, the

ACK/NACK mapping tables illustrated in Figs. 32, Figs. 34 and Fi resent the mapping in
hich the PRBAL BT FUCCASbAr AL el altn 1Ael SR 11 BL BT ACHIRALE To T T
determined,qply, by, detgyminingdhe RYGCH resoulcs i whichyespepsg i%‘éﬁﬁ?ﬁ?ﬂgﬁﬁ‘ﬁ'és

smoothed out among the bits forming an error detection result pattern in Embodiment 2 as in the case

of Embodinpanti-iviore specifieally, whbage: statian 100 determings the ALK NACK using the mapping
that smooths out, among the bits, the number of PUCCH resources each allowing the ACK/NACK to

be determineddirlfeby determihiang dhefPLEGCH resoureernn whichiihe respensensignals:aneaeported.
To put it differently, the difference between the maximum and minimum 10 values of the number of
PUCCH rescurees thdt tdsultsimAdN=0:0 o &:NH):13 is notgreafer thansorésforithé résults ®f error
detection that form an error detection result pattern in Figs. 32, Figs. 34 and Figs. 36. In this case, the
PUCCH red&drcé\ddafing in BN2PD (8 ek 1R a edkair Dhttéht fof s68UKE oPdrrér rE5
detection is the PUCCH resource that results in only an ACK (or NACK) as the result, of error detection

indicated af il #5& SHhsEAdintS THkh& PUEEH résdiek SAbcbrdidiy Pit 16 gdssiBle td fhprove the

characteristics of regponse signals_having pogr.transmissjon,.c ristics as in Embodiment 1. To
Pt it 20 RIS T o By 16 Boray I LAme eRoc e bt 1 Bt T oy i the

ACK/NACK mapping failes lusiratedyin Figs, 82, Figs: 3tand Figsn 364yithout,sydtching fhg, PUCCH

resource to be implicitly signaled.
15 detection is the PUCCH resource that results in only an ACK (or

NACK) as the result of error detection indicated at all the phase

points in the PUCCH resource. Accordingly, it is possible to

improve the characteristics of response signals having poor

transmission characteristics as in Embodiment 1. To put it
20 differently, it is possible to obtain the same effects as those of

Embodiment 1 by using the ACK/NACK mapping tables illustrated in

Figs. 32, Figs. 34 and Figs. 36 without switching the PUCCH

resource to be implicitly signaled.

f0315] Embodiments 1 and 2 of the claimed invention have been
25  described above.

[0316] In the above described embodiments, ZAC sequences,

Walsh sequences, and DFT sequences are described as examples of
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[0315] Embodiments 1 and 2 of the claimed invention have been 25 described above. [0316]In the
above deschiiédémibddiments, ZAC sequences, Walsh sequences, and DFT sequences are
described as examples of 2F11155-PCT the sequences used for spreading.However, instead of ZAC
sequences, sequences that can be separated using different cyclic shift values, other than ZAC

sequences;may ke ysed EQr examplesdhe follawingsequenpesmay. e used forprigaryyspreading:

generalized chirp like (GCL) sequences; constant amplitude zero auto correlation (CAZAC)

sequences; zgaeffreby (Zekseauepsesh PN seguencesesiichnas M seaneneesreithoggnral &old
code sequences; or sequences having a steep autocorrelation characteristic on the time axis randomly

generated by camputer. i Iddditidm ingteéad cieatsihcsequenged antsPET sdtuercesmgry:,
sequences may be used as orthogonal code sequences as long as the sequences are mutually
orthogonal drecorisidbred trebe SsubBrantiay onhdgohal toveech offer. | the abpveptaatibnezt
description, the resqurce of response signals (e.g., A/N resource and bundled 15 ACK/NACK

resource) i€ BRfinad By thethdgRendy okttt byfAsfift Vafie 6PN FAC 28YUERES and €Efuence
number of the orthogonal code s e.[0317]Moreover, contral.section of base station 100 is
B 14tk o v b el e S e Tt
trol inf ti t ink.d t link c t ier in th
mbodimon e T o e Sl R ey
even if dowglink data and the:dowglipk @ssignmentgantol informatien gor the,dewplink data are 25
e

mapped to different downlink component carriers, the technique described in each of the embodiments
can be appliad asclond as the carespondengebetwerming doywdink agsignment santel  In
10 addition, instead of Walsh sequences and DFT sequences, any
sequences may be used as orthogonal code sequences as long as the
sequences are mutually orthogonal or considered to be substantially
orthogonal to each other. In the abovementioned description, the
resource of response signals (e.g., A/N resource and bundled
15 ACK/NACK resource) is defined by the frequency position, cyclic
shift value of the ZAC sequence and sequence number of the
orthogonal code sequence.
[0317] Moreover, control section 101 of base station 100 1is
configured to control mapping in such a way that downlink data and
20 the downlink assignment control information for the downlink data
are mapped to the same downlink component carrier in the
embodiments described above, but is by no means limited to this
configuration. To put it differently, even if downlink data and the
downlink assignment control information for the downlink data are
25 mapped to different downlink component carriers, the technique

described in each of the embodiments can be applied as long as the

correspondence  between the  downlink  assignment control
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2F1 1155-PCT information and the downlink data is clear. [0318]Furthermore, as the processing

sequence iattermin&is] the case where IFFT transform is performed after the primary-spreading and
secondary-spreading has been described.However, the 5processing sequence in terminals is by no
means limited to this sequence.As long as [ITT processing is performed after the primary-spreading

processing; gpsqyivalent resultcanibe oltaiped regardiess.of the position of the secondary-spreading

processing. [0319]In each of the embodiments, the description has been 10provided with antennas,

but the claimgghipyention-eaa 48 @ppliedtq Ratenna: peLsIB the samecsvanner: [93201The tgrm
"antenna port" refers to a logical antenna including one or more physical antennas.In other words, the

term “"antenna polt dodd'iiol neeessariynrétemptord simgtalphysiocal hzaptemnar andomaydsametimes
refer to an antenna array including a plurality of antennas, and/or the like.
and secondary-spreading has been described. However, the
5 processing sequence in terminals is by no means limited to this
sequence. As long as IFFT processing is performed after the
primary-spreading processing, an equivalent result can be obtained
regardless of the position of the secondary-spreading processing.
[0319}] In each of the embodiments, the description has been
10  provided with antennas, but the claimed invention can be applied to
antenna ports in the same manner.
[0320] The term “antenna port” refers to a logical antenna
including one or more physical antennas. In other words, the term
“antenna port” does not necessarily refer to a single physical
15 antenna, and may sometimes refer to an antenna array including a
plurality of antennas, and/or the like.
[0321} For example, 3GPP LTE does not specify the number of
physical antennas forming an antenna port, but specifies an antenna
port as a minimum unit allowing base stations to transmit different
20 reference signals.
[0322] In addition, an antenna port may be specified as a minimum
unit to be multiplied by a precoding vector weighting.
[0323] The above-noted embodiments have been described by
examples of hardware implementations, but the claimed invention
25 can be also implemented by software in conjunction with hardware.
[0324] In addition, the functional blocks used in the descriptions

of the embodiments are typically implemented as LSI devices, which
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[0321] For example, 3GPP LTE does not specify the number of physical antennas forming an antenna
port, but spécifiéssaif-dntenna port as a minimum unit allowing base stations to transmit different
20reference signals. [0322] In addition, an antenna port may be specified as a minimum unit to be
multiplied by a precoding vector weighting. [0323]The above-noted embodiments have been described

by  examples;gf bardwage Implementatigns, bt fhe;claimed, inveption,23can.be glse Jmplgmented

by software in conjunction with hardware. [0324]In addition, the functional Blocks used in the

descriptions:of thedarbpogimgnts are dyRieally inplementechas kphdeviaes) hishk3FMLP5HRCT are
integrated circuits. The functional blocks may be formed as individual chips, or a part or all of the

functional blackg mayde integratethigte acsingle chipeTherterny ILSI™ is siseddieriing diut, theaterms
"IC," "system LSI," "super LSI" or "ultra LSI" may be 5used as well depending on the level of
integration. (l08286]red ditién, "thésoirdgitinte gration’ ismestrlirhifed toolr St ahth maly HE achieveleby
dedicated circuitry or a general-purpose processor other than an LSI.After fabrication of LSI, a field

prografmabié daté ardy PSR bR is Pregranfrhadid ndegration.

[0325] In addition, the circuit integration is not limited to LSI and
may be achieved by dedicated circuitry or a general-purpose
processor other than an LSI. After fabrication of LSI, a ficld
programmable gate array (FPGA), which is programmable, or a
10 reconfigurable processor which allows reconfiguration of
connections and settings of circuit cells in LSI may be used.
[0326] Should a circuit integration technology replacing LSI
appear as a result of advancements in semiconductor technology or
other technologies derived from the technology, the functional
15  blocks could be integrated wusing such a technology. Another
possibility is the application of biotechnology and/or the like.
[0327] The disclosures of the specifications, the drawings, and the
abstracts included in Japanese Patent Application No. 2010-208068,
filed on September 16, 2010, Japanese Patent Application No. 2010-
20 231866, filed on October 14, 2010 and Japanese Patent Application
No. 2011-072045, filed on March 29, 2011 are incorporated herein

by reference in their entirety.
Industrial Applicability

25  [0328] The claimed invention can be applied to mobile

communication systems and/or the like.
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10reconfigurableprocessorwhichallowsreconfigurationof connections and settings of circuit cells in LSI
may be used [D326]Should a circuit integration technology replacing LS| appear as a result of
advancements in semiconductor technology or other technologies derived from the technology, the
functional 15blocks could be integrated using such a technology.Another possibility is the application
of biotechn@lagy andier te liker [A327]1The disclosures of the specifications, the drawings, and the
abstracts included in Japanese Patent Application No. 2010-208068, filed on September 16, 2010,
Japanese RatenwApplication No. 2010- 2 0 231866, filed on October 14, 2010 and Japanese Patent
Application No. 2011-072045, filed on March 29, 2011 are incorporated herein by reference in their
entirety. Industridd Applicalvility, 25[0328]The claimed invention can be applied to mobile
communication systems and/or the like. 2F11155-PCT Reference Signs List [0329]
101, 208 Control section
5 102 Control information generating section
103 Coding section
104 Modulation section
105 Coding section
106 Data transmission controlling section
10 107 Modulation section
108 Mapping section
109, 218-1, 218-2, 218-3 IFFT section
110, 219-1, 219-2, 219-3 CP adding section
111, 222 Radio transmitting section
15 112,201 Radio receiving section
113, 202 CP removing section
114 PUCCH extracting section
115 Despreading section
116 Sequence controlling section
20 117 Correlation processing section
118 A/N determining section
119 Bundled A/N despreading section
120 IDFT section
121 Bundled A/N determining section
25 122 Retransmission control signal generating section

200 Terminal

203 FFT section
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100 Base station 101, 208 Control section 5102 Control information generating section 103 Coding
section 1042Kiddafatioh section 105 Coding section 106 Data transmission controlling section
10107 Modulation section 108 Mapping section 109, 218-1, 218-2, 218-3 IFFT section 110, 219-1,
219-2, 219-3 CP adding section 111, 222 Radio transmitting section 15112, 201 Radio receiving
section 113; gQ2fCR remoying seetign 114 PUCCH extracting section 115 Despreading section

205, 209 Demodulation section
206, 210 Decoding section
207 Determination section
5 211 CRC section
212 Response signal generating section
213 Coding and modulation section
214-1, 214-2 Primary-spreading section
215-1, 215-2 Secondary-spreading section
10 216 DFT section
217 Spreading section
220 Time-multiplexing section

221 Selection section
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116 Sequence controlling section 20117 Correlation processing section 118 A/N determining section
119 BundleZFAIN &i&é[ireading section 120 IDFT section 121 Bundled A/N determining section 25122
Retransmission control signal generating section 200 Terminal 203 FFT section 2F11155-PCT 204
Extraction section 205, 209 Demodulation section 206, 210 Decoding section 207 Determination
section 5211 CRC section CLAIMS

Claim 1 A terminal apparatus that communicates with a base
station wusing a component carrier group including at least two

downlink component carriers and at least one uplink component

[}

carrier, the apparatus comprising:

a control information receiving section that receives
downlink assignment control information transmitted on a downlink
control channel of at least one downlink component carrier in the
component carrier group;

10 a downlink data receiving section that receives downlink data
transmitted on a downlink data channel indicated by the downlink
assignment control information;

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

15 a control section that transmits response signals using an
uplink control channel of the uplink component carrier on the basis
of a result of the error detection obtained by the error detecting
section, and a transmission rule table for response signals, wherein

in the transmission rule table: pattern candidates of the

20 results of error detection, a plurality of resources of an uplink
control channel to which the response signals are assigned, and
phase points of the resources are associated, and each of the pattern
candidates is formed of results of error detection on a plurality of
pieces of downlink data received on the at least two downlink

25 component carriers; and

a difference between a maximum value and a minimum value

of the number of first resources corresponding to each of the results
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212 Response signal generating section 213 Coding and modulation section 214-1, 214-2
Primary-spéddirg-8edtion 215-1, 215-2 Secondary-spreading section 10216 DFT section 217
Spreading section 220 Time-multiplexing section 221 Selection section 2F11155-PCT CLAIMS Claim
1A terminal apparatus that communicates with a base station using a component carrier group

including atJeast by dewalink, cOMPARSRLCRHIETS AN af I8asione, HPlink ﬁ%mpgn&%teqartrﬁ%rﬂthe

apparatus comprising: acontrolinformationreceivingsection thatreceives downlink assignment control
informationdransmittedipe ardawnliskcontol channep ohati keast enedawnlink sempongnt cafrier in the
component carrier group; 10a downlink data receiving section that receives downlink data transmitted
on a downlink datal ehanhel indicated dpotihecdownlinkassighimeneceritrob informatiahg tection
indicated at all phase points in the resource become only ACKs or

5 NACKs.

Claim 2 The terminal apparatus according to claim 1, wherein
the at least two downlink component carriers include a first
downlink component carrier paired with an uplink component carrier
10 to be used for transmission of response signals and a second
downlink component carrier not paired with the uplink component
carrier to be used for transmission of response signals, and
in the transmission rule table, phase points in a second
resource associated with specific pattern candidates in which results
15  of error detection on pieces of downlink data received on the second
downlink component carrier become all DTXes are identical with
phase points associated with results of error detection identical with
specific results of error detection on pieces of downlink data
received on the first downlink component carrier in the specific
20 pattern candidates in another transmission rule table for response
signals that is used when the number of downlink component

carriers is one.

Claim 3 The terminal apparatus according to claim 2, wherein
25 in the other transmission rule table: when the number of bits
representing results of error detection 1s one, an ACK is mapped to a

phase point (-1, 0) and a NACK is mapped to a phase point (1, 0);
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an error detecting section that detects a reception error in the received downlink data; and 15a control
section thattrildsmit€ fesponse signals using an uplink control channel of the uplink component carrier
on the basis of a result of the error detection obtained by the error detecting section, and a
transmission rule table for response signals, wherein in the transmission rule table: pattern candidates
of the 20 rgsyjts of error detection, a plurality of resources of an uplink control channel to which the
response signals are assigned, and phase points of the resources are associated, and each of the

pattern candidates ks fiermediod regults of errarrdetaetion-en AcRlurality of pieces of dopvnlink data
received on the at least two downlink 25component carriers; and a difference between a
maximum vitue @nd @ minimum valiekof Alekumbean abfirstiresoutces leosresponding td eagh,of the
results 2F11155-PCT of error detection forming the pattern candidate is not greater than one, and the
first resource(cBritspbriflingsto @aghbefthd resulty bherordetettid® is d resolce kv wiidh the result of
error detection indicated at all phase points in the resource become only ACKs or 5 NACKs. Claim
2The termitaf BpF&ratis AckBritfisg P Eind 4; whereti ¢ N fre bt st fvol dofrmikecbripodent

carriers include a first, dovi link.component carrier paired with an uplink component carrier 10 to be
used for trafsfiSsion' 8 responke 'd%als and a second downlink component carrier not paired with

the uplink componery cayger 1,65 9 It rensymissionqresppnseysiangls, apd . I ihe
p in ¢ nd r :

fc
. . . ce .
transmission rule ta‘g]e, ase points In a seco esource associated with Specitic pattern candidates

in which regults dp.Qt arrar detegtionn piecas ot dpwnlink datageoeived AN thie sgegrdidnwplink

component carrier become all DTXes are identical with phase points associated with results of error
detection idemtical withisreciie kasuliskof £150p deiectioncampiedesi afrdewnlink slata taceaivegwon the
first downlink component carrier in the specific
10 downlink data of the first downlink component carrier: when the
number of bits representing the specific results of error detection is
one, the specific pattern candidate in which the specific result of
error detection becomes an ACK is mapped to a phase point (-1, 0)
and the specific pattern candidate in which the specific result of
15 error detection becomes a NACK is mapped to a phase point (1, 0);
and
when the number of bits representing the specific results of
error detection is two, the specific pattern candidate in which the
specific results of error detection become ACK/ACK is mapped to a
20  phase point (-1, 0), the specific pattern candidate in which the
specific results of error detection become ACK/NACK is mapped to
a phase point (0, 1), the specific pattern candidate in which the
specific results of error detection become NACK/ACK is mapped to
a phase point (0, -1), and the specific pattern candidate in which the

25 specific results of error detection become NACK/NACK is mapped

to a phase point (1, 0).
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20 pattern candidates in another transmission rule table for response signals that is used when the

number of ddWhikP€dmponent carriers is one. Claim 3The terminal apparatus according to claim 2,
wherein 25 in the other transmission rule table: when the number of bits representing results of error
detection is one, an ACK is mapped to a phase point (-1, 0) and a NACK is mapped to a phase point

(1, 0); 2F1¥455:RPGT and 11, whep:ihe AUmBbenof bits representing reswlts ghefrongeteetan is two,
ACK/ACK is mapped to a phase point (-1, 0), ACK/NACK is mapped to a phase point (0, 1),

NACK/ACKiis bhvapped foia phase point (hid) ang INAGKINAGK igsnapped toraphasgpaint (1, 0),
and in the transmission rule table, in the second resource associated in a one-to-one
correspondenoé withcd topniedex of bbdsicuritsief the downlkinkrassigmoentcodtrol infarmation
indicating 10 downlink data of the first downlink component carr : when the number of bits representing
the specificBSult6f eFid? Heétartion sl bhe atheaspécifie Patrern idendiderenii whichs tHe specific result
of error detection becomes an ACK is map?ed to a phase point (-1, 0) and the specific pattern

candidate if WHiEAHE EpEBift RBUILSY £5 L Eh@rddutattidh bdedies a NACK is mapped to a phase

point (1, 0); and when the number of bits representing the specific results of error detection is
two, the specific pattern candidate in which the specific results of error detection become ACK/ACK is

mapped to .20 hase poingl. Q). the sRecifieaateln candidats in Whichyths,speciigissuls of error

detection become ACK/NACK is mapped to a phase point (0, 1), thé specific pattern candldat’e in

which the spedific resiisaf efiendetection PecomeNMGKIACK fsDapRedd9 a phage RRLIO. -1),
and the specific pattern candidate in which the 25specific results of error detection become
NACK/NAGCK istmeprethiona phase paint{isO)iated in a one-to-one correspondence

10 with basic units of the downlink assignment control information

indicating downlink data.

Claim 6 The terminal apparatus according to claim 2, wherein
the number of bits representing results of error detection on pieces
15  of downlink data on the first downlink component carrier and the
number of bits representing results of error detection on pieces of
downlink data on the second downlink component carrier are one and

two, or two and one, respectively.

20 Claim 7 The terminal apparatus according to claim 6, wherein
the same transmission rule table is used when the number of bits
representing results of error detection on pieces of downlink data on

the first downlink component carrier is one and two.

25 Claim 8 The terminal apparatus according to claim 6, wherein
the number of resources of the uplink control channel is

three, and
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2F 11155-PCT Claim 4The terminal apparatus according to claim 1, wherein, in the transmission rule
table, a plurdlityiéf #sburces of the uplink control channel include at least one resource associated in
a one-to- one correspondence with a basic unit of the downlink assignment 5control information
indicating downlink data. Claim 5The terminal apparatus according to claim 1, wherein, in the

transmission rule tahlg 3 plurality|of respurees Of g splink.cantralichanngt are gll-agsogiated in a

one-to-one correspondence 10with basic units of the downlink assignment control information
indicating dpwilth data Glalne8 T henterminabappamtisaagerding:toyelaie 2, ryhergigythe nsimber of
bits representing results of error detection on pieces 15 of downlink data on the first downlink
componentaarsier drddbe numbdr afibits bepresenting resulds aherrat wetbettorodn piecesiof downlink
data on the second downlink component carrier are one and two, or two and one, respectively.
20Claim 7T tewgal pparatul Beoofdinigeo caing € iwhereintihe same transmissiontridle table is
used when the number of bits representing results of error detection on pieces of downlink data on the
first downlifi!€omponent carrier is one and two.

Claim 9 The terminal apparatus according to claim 8, wherein
in the transmission rule table, the three resources include a
resource in which response signals are mapped to three phase points
16 excluding a pattern of results of error detection indicating a DTX, a
resource in which response signals are mapped to three phase points,
and a resource in which response signals are mapped to two phase

points.

15 Claim 10 The terminal apparatus according to claim 8, wherein
in the transmission rule table, the three resources include a
resource in which response signals are mapped to two phase points,
a resource in which response signals are mapped to four phase
points, and a resource in which response signals are mapped to two

20  phase points.

Claim 11 The terminal apparatus according to claim 2, wherein
the numbers of bits representing results of error detection on
downlink data of the first downlink component carrier and the

25 second downlink component carrier are two bits each.

Claim 12 The terminal apparatus according to claim 11, wherein
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25Claim 8The terminal apparatus according to claim 6, wherein the number of resources of the
uplink contédlidnapkéllis three, and 2F11155-PCT among results of error detection of three bits
forming the pattern candidates, the number of the first resources for results of errordetection of one bit
is two and the number of the first resources for results of error detection of the remaining two bits is

one. Claim 9The tefqping] 2RRAAYS RECATHING 10 CIATR SaSERIN: o n B NG UANSTISSIOR fyle table,

the three resources include a resource in which response signals are mapped to three phase points 10
excluding agpattern of results of error detection indicating a DTX, a resource in which response signals
are mapped to three phase points, and a resource in which response signals are mapped to two phase
points. 15Claim 10TEhe ¢erminakapparatls @ccordidg tocctiaim 8¢ fvhérein bitsinfihentransntission rule
table, the three resources include a resource in which response signals are mapped to two phase
points, a reBatireaninwiich ¢espondé signarstare mbagpetits fourphase [points sadbsarésouree in which
response signals are mapped to two 20phase points. Claim 11The terminal aﬁparatus according to

claim 2, whefdic tihB MimbErs b bitsifepréCentifd rébEid Yreher ddettibniohsdolfimk dst of the

first_ downlir%lé compo &nt %arrj?r 9rhde§[f%e %%snecojgctjhdovlyglliné(i%qrg onent clarrier are gv.vo bits each.
Claim 12The ferm1n£ ap%ar%\’tug according to laim fl, whéréih Fllv_YLRS]%-fDSCLIS
Claim 13 The terminal apparatus according to claim 1, wherein
the at least two downlink component carriers include first
10 downlink component carrier paired with an uplink component carrier
to be used for transmission of response signals, and a second
downlink component carrier not paired with the uplink component
carrier to be used for transmission of response signals, and
when the number of the at least two downlink component
15 carriers is three or four while the number of bits representing
results of error detection forming the pattern candidate is equal to
or greater than the number of the downlink component carriers but
not greater than four, the control section switches a combination of
a third resource associated in a one-to-one correspondence with a
20 basic unit of the downlink assignment control information indicating
downlink data received on the first downlink component carrier and
a bit representing a result of error detection on the downlink data
received on the first downlink component carrier, on the basis of a
transmission mode configured in the first downlink component

25 carrier and the transmission rule table.

Claim 14 The terminal apparatus according to c¢laim 13,
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the number of resources of the uplink control channel is four, and among results of error detection
of four bits fthhikg-ti&pattern candidates, the number of first resources for results of error detection of
two bits is two, and the number of the first resources for results of error detection of the remaining two
bits is one. Claim 13The terminal apparatus according to claim I, wherein the at least two downlink

component gartiarsincluds fiest Q. deynlink component carrier paired with an uplink Gempengnt
si nk

carrier to be used for transmiSsion of response signals, and a second downlink componént carrier not

paired with {Re uplink gamrENgRLGATieE to RE ysed for fansmissionef respanse sigpals: and,when
the number of the at least two downlink component 15carriers is three or four while the number of bits
representing resutis of iermorddeteation forminglthedqatierceandidateis gquakio dmgraatertthan the
number of the downlink component carriers but not greater than four, the control section switches a
combination ofenthind resounce @ssotiated imia oneito-odeldemrespondence withea 20 dasio unit of the
downlink assignment control information indicating downlink data received on the first downlink
componentciies Bhah bit feptEsentifg 8 resai Of Bffor défeetiondn e Howhlinlodatarécdived on
the first downlink component carrier, on tgr? basis of a transmission maode configured in the first

downlink coradit 28cHrABr BHd thetransthisdion' Wik tate words is configured in the

first downlink component carrier.

Claim 15 The terminal apparatus according to claim 13,
10 wherein, the bit representing a result of error detection on downlink
data received on the first downlink component carrier among the
results of error detection forming the pattern candidate is different
when a transmission mode supporting transmission of only a single
codeword is configured in the first downlink component carrier and
15 when a transmission mode supporting transmission of up to two

codewords is configured in the first downlink component carrier.

Claim 16 The terminal apparatus according to c¢laim 13,
wherein, in the transmission rule table, in the third resource
20  configured when a transmission mode supporting transmission of
only a single codeword is configured in the first downlink
component carrier, a result of error detection on the downlink data
received on the first downlink component carrier becomes only an
ACK or NACK in each of a plurality of the pattern candidates

25 associated with the third resource.

Claim 17 The terminal apparatus according to claim 13, wherein
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Claim 14The terminal apparatus according toclaim13, 21,11155-PCT wherein among the plurality of
resources, tha resebide configured as the third resource when a transmission mode supporting
transmission of only a single codeword is configured in the first downlink component carrier is different
from the resource configured as the third resource when a transmission mode supporting transmission

of up to two codewqugs i, configured in Loe,fyst doynlink ggmpongnt cgrrier, Glaim 1aThe,

terminalapparatusaccording toclaim13, 10 wherein the bit representing a result of error detection on

downlink dafg receimedion theqfirst downlink sompansatcarighameng thesresmlis of girerrdgtection
forming the pattern candidate is different when a transmission mode supporting transmission of only a

single codeworthis canfigeedritdhesfirsbeaaiwnlink Componeant earsier dnd A Swiena ansmigsion
mode supporting transmission of up to two codewords is configured in the first downlink component
carrier. Clam 16 The terntinabapparatpdacedrdingotb claien 183 Wheneina indthkatransmsissioieiglé table, in
the third resource 20 configured when a transmission mode supporting transmission of only a single
code word Pé”ééhﬁbéréhli He fiest downlink component carrier, a result of error detection on the
downlink data received an the first downlink component carrier becomes only an ACK or NACK in

each of a plurality of & Jattérh E&RATdtES S54800hated Wit the hifd FRsbiFcd VE il A 7

terminal aanratua aaccord'ﬁn lt{o claim 13 wpereian 2FI I55-P(1:T in the trc?nsmission 1rule table, in
: seeond dawnlinh componknt carrier are all DT Xes: and . 135¢
the third resource configured when a‘transmission mode supporting trahsmission of uppto WO

codewords is, cplighired in fhe firsh Agwnlink FAMpenepf Gaties, i £3Gh ot Rlwally of the, pattern

candidates associated with the third resource: results of error detection on downlink data received
on the secanrg dpwilink campopantcagienars I hxesnhand Rhase Aoints assesiates wighyesults of

error detection on downlink data received on the first downlink component carrier are identical with
10  phase points associated with resuits of error detection identical with
results of error detection on downlink data received on the first
downlink component carrier in pattern candidates associated with
the third resource in another transmission rule table for response

signals that is used when the number of downlink component

ib carriers is one,

Claim 18 A retransmission control method comprising:
a control information receiving step of receiving downlink
assignment control information transmitted on a downlink conirol
20  channel of at least one downlink component carrier in a component
carrier group including at least two downlink component carriers
and at Ieast one uplink component carrier;
a downlink data receiving step of receiving downlink data
transmitted on a downlink data channel indicated by the downlink
25 assignment control information;
an error detecting step of detecting a reception error in the

received downlink data; and
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10 phase points associated with results of error detection identical with results of error detection on
downlink dajg,receiped on the first downlink component carrier in pattern candidates associated with
the third resource in another transmission rule table for response signals that is used when the number
of downlink component 15carriers is one. Claim 18A retransmission control method comprising: a
control information receiving step of receiving downlink assignment control information transmitted on
a downlink control 20 ERrRE! of &t Redt dri@ OWATHR BoRfisatint Eafliglinl & ingdneritiéadkier group
including at least two downlin c%)o e%)nent rriers and at least one uplink component.carrier; a

a
downlink daid LG ARt ey B LR U4 Sl G B8R At il
indicated by {16 Aowpink A3essianmentcoRTal IGRUAN: oo A GUPLAGIERUNA Sl phdptecting a

. 1 .
reception error in the received downlink data; and 1 a contr ransmitting

response signals 0n.an uplink control &%@np&%%gpgiwjp%@g} gagrier on the basis of a result

of error detection obtained in the error detecting step, and a transmission rule table for response
signals; wherein Sinithe fr@nsmission ruig dablepatternandidates of thesegulis of errer degection, a
plurality of resources of an uplink control channel to which the response signals are assigned, and
phase pointsefithe resourcesaré assotiated, ang leacH afithe pattesw candidates isiformpddidf results
of error detection on a plurality of 10 pieces of downlink data received on the at least two downlink
component&afriésd; gHthnnely differehtelbetieerics Araxirumi galabsarid @ rairimiLng $aluedf the
number of specific resources corresponding to each of the results of error detection forming the

pattern can8idaté i AbR L35 rddter tRAA b Std thassiedifit dstide EBFRspbrillingPtoteaEh of the

results of ercrogl g? cttgaon gs a‘rerso%r(;e in v%/Qic %he r sg}lﬁtr%frerc{g[[ glceitectrilorg, }iﬂndicat[ed ali a%ll ph?se
points in thé T&Sorte Beldnd oRIy ACKs' 6P RACKS: 1o a piurality o

10  pieces of downlink data received on the at least two downlink
component carriers; and

a difference between a2 maximum value and a minimum value

of the number of specific resources corresponding to each of the

results of error detection forming the pattern candidate is not

15 greater than one, and the specific resource corresponding to each of

the results of error detection is a resource in which the result of

error detection indicated at all phase points in the resource become

only ACKs or NACKs.
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