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-l DESCRIPTION TITLE OF THE INVENTION USER DEVICE, BASE
STATION APPARATUS, AND 5 METHOD TECHNICAL FIELD The
present invention generally relates to a technical field of mobile
communication systems, and 10 more Jarticularly to user equipment, a
base station apparatus, and a method used in the mobile communication
system. BACKGROUND ART 1.5 In the technical field of the mobile
communication systems, research-gng-developmpent for the
next-generation communication systems have been rapidly accelerated.
According to a communication system currently being considered, a single
carriersystem has 20uyeerrproposed to be used as uplink

communication i to n 0 whjl
controlling the Pgaﬁl%% é\%\gﬁ%% P(t)}g’\%)grSE R%It?(?‘ ﬁ%&eé%?r\gﬁwéf%%’ Afip
comipilifd€ation system using the single carrier method in the uplink
communications, radio resources are 25 appropriately allocated in both
uplink and downlink in the form of a shared channel (SCH) in accordance

withEtheéddmmuhicatiBns status of the users. This process of determining
of the allocation the-raslie sesourcessisnealied sgheduling.,To-appropsately a

perforrﬂr%g%gjﬁll%leQach%dullngﬁﬁach user equi r]gent tr%Snytsﬁnelts the pllootl

cham e base station and the base Station evalliatesthe up?hk
chavorrsl quaatityiyudlseckingttheu receiveagy quality of the pitotehanaglion

Fudher, 19 ¢2-perfgrm aday@ﬂ%%@%%“m thebagsg station JFANSMILS, + 1 on
the pi ott channeél to the user equipment and
system.

BACKGROUND ART

In the technical field of the mobile
communication systems, research and development for the
next-generation communication systems have been rapidly
accelerated. According to a communication system
currently being considered, a single carrier system has
been proposed to be used as uplink communication in the
viewpoint of extending the coverage area while
controlling the Peak-to-Average Power Ratio. Further,
in the communication system using the single carrier
method in the uplink communications, radio resources are
appropriately allocated in both uplink and downlink in
the form of a shared channel (SCH) in accordance with
the communications status of the users. This process of
determining of the allocation the radio resources is
called scheduling. To appropriately perform the uplink
scheduling, each user equipment transmits the pilot
channel to the base station and the base station
evaluates the uplink channel quality by checking the

receiving quality of the pilot channel. Further, to
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the user equipment reports the CQI (Channel Quality Indicator) indicating
the channel status based on the 5 receiving quality of the pilot channel.
Based on the received CQI from each equipment, the base station
evaluates the downlink channel quality @nd performs the downlink
scheduling. As the data of an uplink control channel, 10 there are control
information items (hereinafter may be referred to as "essential control

Information,items;, . fifst contralinfarmation” .t ikt cantrel.chanpel”)
that should be transmitted along with the data of an uplink data channel
and GtRertontrof iHforation i 1% (hefeihaftertnay be¥efstfed fo a3'd

"segeadceatrok dufopmnaten reip seeend eentog thaorRel)bat aes 11ty

wapsmitted regardiess of the presence o the uplink data channel. The .
first control information may inelude” information items necessary for
demodelatingdhadala 2¢ chanmélsueh lastthelmodwation Bretieotl ofithehe

datg, chanael anghthe chanpel gpding, '%ﬁemﬁ SeeNG,CUrA ¢ 54 on

information may include information items such as the downlink channel
CCIY e ddwlink' Fatd affival Packrddiedgeriéitinformafich performs the

(AGKINACK), antha sesoufee 25 allocation request. Therefore, there are
cases where th user equij rpgnto t][::ansmlts Eriﬂr\{]ghe first coTtrglh

p
information, only the séCond contral information, or° BOthfirst andmslélgolrfd

comﬂn@mafpamatiawmax_tché wpﬁﬁbrm@cha¢MS3G N‘élx@ie_tafé_mcmay be
block £rgdia resouree) is allocatedifor the, uplink dafa frapsmission,dbg s -,

first control information (and, on an as needed basis, the second control =
information) &ré frafsmitietPvitdfe O3 “allotatedirkdlrceBloaks: channel”)

Howvreyver,dn @oasepuheredhenuplinkdata ehgniglis nenkeingta of an

Uaﬁ%TE%ﬁ’&é%a channel and other control information items
(hereinafter may be referred to as “second control
information” or “second control channel”) that are
transmitted regardless of the presence of the uplink
data channel. The first control information may include
information items necessary for demodulating the data
channel such as the modulation method of the data
channel and the channel coding rate. The second control
information may include information items such as the
downlink channel CQI, the downlink data arrival
acknowledgement information (ACK/NACK), and a resource
allocation request. Therefore, there are cases where
the user equipment transmits only the first control
information, only the second control information, or
both first and second control information via the uplink
control channel.

When a resource block (radio resource) 1is

allocated for the uplink data transmission, the first
control information (and, on an as needed basis, the

second control information) are transmitted wvia the
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under consideration that the second control information is to be
transmitted via a dedicated resource (dedicated 5 frequency bandwidth).
In the following, examples where a frequency bandwidth is used in such a
way are briefly described. FIG. 1 shows-an example how uplink frequency
bandwidths are being used. In the example of FIG. 1, 10 there are
provided two different data sizes of resource units (hereinafter may be

simplified astgseuices) havinga larger sizg and a smalley size,e yhere the

respectively. In FIG. 1, the larger resource unit has a frequency

baH&Wwithts (FRBE) 61 E25MH2 AndAdiratibA tikfeTiRB) 3RS 016 msS
andthe smadeksreseurce: wiit has a fregrieney dandvddth(ERB2) £ 35t ion
kHz and a duration time (TRB) of, 0.5 ms. The duration time corresponds

(0 & Doribdel - S Patid Badket dAtA Bhd i B FIEHBl 5 a4 ae thi= o

traﬁsmds@mgerﬁmmuqmnsmi@sionﬁ'etmégzloltvMEWal,), &zahfrapse where
and the like, There are sixi(§) fesaurces pravided along the frequengy. s o1

axis and the size of the left end resource and the right end resource is
snfafiéFi'thedrequency domain than other four (4) resources. However,
the pattern of thernesounces2%abocationnay be determiped ivariusiency

ways and what is only required is that the determined pattern s§o be
RIS DO e T R B8 nd 116 e g “e T Sova: -
thecexaraplemsf FIGo ¢ theduplink scheteting s pertfernsedzse thet thiesource

contral.chapnel 39 (first.contrpl shaanel) fo.be frapsmifted alopg %‘é‘stre

data channel and, on an as needed basis, the second control channel are
to bé frangnittdPisiRg aSpartof e PefiBds oFfarger 78sodreés prhese 1Y -

resoureer aUMbgrs-ace 2 thrgugh B Jaurthes, theittansmission tiexngs, ef,

e el SO kst 5 U e oo MR (1) o
0.5 ms and the smaller resource unit has a frequency
bandwidth (Fgrgz) of 375 kHz and a duration time (Tgg) of
0.5 ms. The duration time corresponds to a period of a
single radio packet data and may be referred to as a
unit transmission period, a TTI (Transmission Time
Interval), a sub-frame and the like. There are six (0)
resources provided along the frequency axis and the size
of the left end resource and the right end resource 1is
smaller in the frequency domain than other four (4)
resources. However, the pattern of the resource
allocation may be determined in various ways and what is
only required is that the determined pattern should be
known to both the transmitting side and the receiving
side in advance. In the example of FIG. 1, the uplink
scheduling is performed so that the control channel
(first control channel) to be transmitted along with the
data channel and, on an as needed basis, the second
control channel are to be transmitted using a part of

the periods of larger resources (whose resource numbers
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using the smaller resources (whose resource numbers are 5 1 and 6)
while no uplink data channel is transmitted. Further, it is arranged so that
the second control channel of certain user equipment is to be transmitted
using two smaller resources. In the exafmple of FIG. 1, the second control
channel of user equipment "A" is to 10 be transmitted using the 6th
resource in the 2nd subframe and the 1st resource in the 3rd subframe.

Sinyilarly; the, seeond epntrokchiannel of yser equipmenty'Bl 151006 hgs of
transmitted using the 6th resource in the 3rd subframe and the 1st

redoiffce ifthe il Stbfamel Astibseabed 1 P abd\R: thé Se &S &shitrol

channels are traasmitieddyn heppingniarthe timeiand fegeencyaadsmitted
directions, therefore th may become pos ibLe to obtain time and b
fretjtiency dversiy eltetts, fereby increasing e Teiabiiy of the"™>="® 27
appropridtecdembdukation ofithel 26 sdediad cortrolchanpeltindhebassed .
sta#op, EIG- 2 shows appther example how upligk frequensy bandwidths

are being used. Similar to the case of FIG. 1, there are also provided two
diffdfém BataCdizES 6 sbulces haviy - &TEHEr ife BRdRE2% SatafBr tted
sizeskespectivelyna thisexasyle.hawever 1 withhespeeitp the smalles. 1,
resaurces (1st gnd 6t re ources) ,et!ﬂe é)friod TRB of the sg@{ga‘(%e, is

further divided info oSt -ﬁr}ﬁ%npneriods. Inthe'exa upjlé) of the® ©°

setond control thandelof ceptairheser 30 eepipment "Nt i b ™ subframe
trapsmitied.using a fits spp. timge period-etithe, 15t syblrames(@,firsthalf, | Aot

period of the subframe) of the 1st resource and a second sub-time pefio
of fifecdifle ASPSAsTarfie (& 8BCormf hAlIF PErGEBE FBBIRRE safhe subffamé)

of thesbibriesewegewsimilarynhthes Secandsontol charnel of Usefubframe

equipment B s 19 be fransmitted,using, aifirst sub-ime perjod gLthe 18 eq
above, the second control channels are transmitted by
hopping in the time and frequency axis directions,
therefore, it may become possible to obtain time and
frequency diversity effects, thereby increasing the
reliability of the appropriate demodulation of the
second control channel in the base station.

FIG. 2 shows another example how uplink
frequency bandwidths are being used. Similar to the
case of FIG. 1, there are also provided two different
data sizes of resources having a larger size and a
smaller size, respectively. In this example, however,
with respect to the smaller resources (1°° and 6"
resources), the period Trg 0f the subframe is further
divided into two sub-time periods. In the example of
FIG. 2, the second control channel of certain user
equipment “A” is to be transmitted using a first sub-
time period of the 1°" subframe (a first half period of
the subframe) of the 1°° resource and a second sub-time

period of the same 1°° subframe (a second half period of
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subframe of the 6th resource and a second sub-time period 5 of the same
1st subframe of the 1st resource. The transmission of the second control
channels of the user equipment "A" and "B" in the 1st subframe is
similarly repeated in 3rd and 5th subframes. As described above, the
second control channels are transmitted by hopping 10 in the time and
frequency axis directions, therefore, it may become possible to obtain

time-and,frpguengyr diversity gffects, thereby increasing the; eliability. of o

the appropriate demodulation of the second control channel in the base
stati®ACRHrtRer i this ekamprell.8of FIE T2 SfetFaiEtissin of the-© ©e
se¢anchearittal cchamelsyotbath tser equiptient "Acand dB'ois camepleted
W|th|qotpe 1st su?f (?%n %’hereforeuthls exa ple of FIG IS LPgeferable in 4

he V|ewp0|n t of reduction of transmissionde y in“the Uf upli ink contraf© perio
chszrfne:lhTEhlsaZ@ tdchiniguie s dmscrmédtlhsefol ‘exampley Non.Patéhe
Dogyment 1 NonPatentecument.t; IGRE. B1-RISTRNONDATERL. user
Document 2: 3GPP, R1-060099 Non Patent Document 3: 3

R1S663315 5 DREITSUR %”OFQNVE%ﬂONWéB@E?\AS#CfBIEllarly
SOl B THE IWE&thONWn flGSrdnang 2, ansymbelstitbeas above,

"CONTROL A" and " L B" resides in resourc%glogkau h 30,
Lhe .second con ann E aﬁ opping
descrlptlon may give an |mpreSS|on? at on y

"CONTREL Bl'roandyedtrdnsmitteddry teissodiceeblockn Howaver,dfome, it
the,viewpoint of effective use of fhey resoprces, it shoyldde gllawed,also

that a single -6- resource may be shared by a plurality of user equipment

(USEFE For EXamples tiere i$ BCoRREivab e Rethottin tivRiched iedotitde Y of
having axgedicated bandwddtbGandiei on of the second control

channel in the base station. Further, in this example
of FIG. 2, the transmission of the second control
channels of both user equipment “A” and “B” is completed
within the 1°° subframe. Therefore, this example of FIG.
2 is preferable in the viewpoint of reduction of
transmission delay in the uplink control channel. This
technique is described in, for example, Non Patent
Document 1.

Non Patent Document 1: 3GPP, R1-061675

Non Patent Document 2: 3GPP, R1-060099

Non Patent Document 3: 3GPP, R1-063319

DISCLOSURE OF INVENTION
PROBLEMS TO BE SOLVED BY THE INVENTION

In FIGS. 1 and 2, a symbol such as “CONTROL A"
and “CONTROL B” resides in a resource block. Such
description may give an impression that only “CONTROL A”
and “CONTROL B” can be transmitted in the resource block.
However, from the viewpoint of effective use of the

resources, it should be allowed also that a single
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shared by a plurality of user equipment by using the FDM 5 (Frequency
Division Multiplexing) method. However, if the users are multiplexed by
using such an FDM method alone, the bandwidth occupied per user may
become narrower and the number of €hips in the bandwidth per user
may also be reduced (the chip rate may be reduced). 10 As a result, the
number of orthogonal code sequences for the pilot channel used for

disprinating \isey signals, fioms opg 19 apethel may,be redicer, SaSIPRen

the increase erference level that decreases the receiving quality of
sighaReS Faitther, iAIF isSaifRfetFto 155 $refuéfitly change theraifsmissioRd 10

bandwiekth of thes sipliie contial channelduea-torthe change ofithe pambee

of the multiplexed users, whenever the transmission bandwidth is
e B T e e e Bk FOM
to thénesereguiprienti 20 dthidimbyledd to.ag Incredaderit.theomeureof 11

the. downlipk cogyal %ﬁli‘éﬁ@'ﬂé@!&j%%{h‘é@%?%[chlr‘cgnth.ﬁDM method

transmission efficiency of the data channel. Further, there is another

coRdéiPable MiGthba Mivhithra Gessirtghaviig & dedicated Bardfibith

can Heshased by @ 25 plurality et user equipmenh(usees)bl isithedEBMpe r
(Code Division Multiplexin ethod performed in the W- CDMA mobil
ORI or o EWE S O R oot s Gt ey Bodanac= -
possible tosseelte wides bandivdth @Ccapied bycansihgleogsersHagwenegs for

the. ;30 ipterterenge power levelmay bengeased and ; accordinglys i1

signal quality may be reduced. Further, when the same uSer transmits the
multinBxé&d 8ataoftRe tdeta drfval 2RkaG\Wiedge informatey the increase

(AGK/NAEK) apddhe o7 -1channet quality iformalion (GQI) vsingithe DM

method.. the eak power may increase Further, when the yaffic such as
frequently change the transmission bandwidth of the
uplink control channel due to the change of the number
of the multiplexed users, whenever the transmission
bandwidth is changed, the base station is required to
report the content of the change to the user equipment.
This may lead to an increase in the amount of the
downlink control data (signaling overhead) and reduce
the transmission efficiency of the data channel.
Further, there is another conceivable method in which a
resource having a dedicated bandwidth can be shared by a
plurality of user equipment (users). It is the CDM
(Code Division Multiplexing) method performed in the W-
CDMA mobile communication system. When the CDM method
is used, it may become possible to secure wider
bandwidth occupied by a single user. However, the
interference power level may be increased and
accordingly, the signal quality may be reduced. Further,
when the same user transmits the multiplexed data of the

data arrival acknowledge information (ACK/NACK) and the
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in which data are periodically generated is processed, 5 the amount of the
downlink control data described above becomes non-negligible. To solve
the problem, a so- called persistent scheduling has been proposed in
which radio resources determined in advance are periodically allocated
to a user (see, for example, Patent Documents 10 2 and 3). An object of
the present invention is to, when the uplink signal including at least one of

thedata, afrival, agknawledae, information (AGK/NACK) orthe ehanngl choq,

quality information (CQI) with respect to the 1.5 downlink data channel is
trahSmitkstProMINE TisER eqtipmEntts which the persistent scheduling is
applied, multiplexthernglink gastiokchannekffamdhewser Lguimentdfatfic
which thhe.p rsigtetnt scheduling S ap qu% while ensutring a higher numbeEi

of 5rrfhfv)vgc}nca code azoasre%u%%céso and te l}/cir%e ltrheerf"rleqeuenlc“§’/ rc(ﬁ%ﬁa’i%% !
the tranamissian bandwietll AIMEANSKFORSOLVINGTEHERROBbENM Sibove
Acgarding.to an, aspect of e present:-25 inventiop, user egyipments s -
capable of transmitting at least an uplink control channel to a base station
apparatGSusiig asinGre cafféranethodaritPSerRtentPsciseifidg e which
whichia predetermined radiedesaues is pesigdically alecated i advancel v

is ap| lied tgt e user 30 eguipment. The user egﬂui men ingludtesjf first ‘
proaw |ﬁ§aﬁn|et conﬁg&re%storpré\%gg’da & arfival dcknow e%lg%rrlnen ccuments
inf@rmatn3indicating an acknowledge response or a negative

acknowledge responsg ;8-as g respensg.foa dewnlink.data chanoel. 8, nen

second providing unit configured to provide channel quality information
indiéitingtdoWrtink chaRhel aalitying at least one of the data

arrival acknowledge information (ACK/NACK) or the
channel quality information (CQI) with respect to the
downlink data channel is transmitted from the user
equipment to which the persistent scheduling is applied,
multiplex the uplink control channel from the user
equipment in which the persistent scheduling is applied
while ensuring a higher number of orthogonal code
sequences and reducing the frequency of changing the

transmission bandwidth.

MEANS FOR SOLVING THE PROBLEMS

According to an aspect of the present
invention, user equipment is capable of transmitting at
least an uplink control channel to a base station
apparatus using a single carrier method and persistent
scheduling in which a predetermined radio resource is
periodically allocated in advance is applied to the user
equipment. The user equipment includes

a first providing unit configured to provide
data arrival acknowledgement information indicating an

acknowledge response or a negative acknowledge response
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5 a control channel generation unit configured to generate an uplink
control channel including at least one of the data arrival
acknowledgement information or the channel quality information; a
transmission unit configured to, when &810 resource for transmitting an
uplink data channel is not allocated, transmit the uplink control channel
using a predetermined dedicated bandwidth. In the user equipment, the

uplink gontrol chanpelinclydes ahteastong 1,5 unitblock.including a

sequence in which a same factor reported using an upper-layer signaling

is multiplied to €achedHip Of &R OrthogbAaltotle sefiened F6ithé useFovide
equipment1Aceordingsto anraspest obiheipresentt2tinvention, anmethothne 1
used iriu%er.equipment is provided that is capable of transmitting at least
an%%ﬁn cdntrol channel to a base station apparatus using a single

carrier method amddomihich persistertlschedelirg inowhichiat configured

predetermined radig resoures is periedically- g3 dllosated in adyance,is 1east
applied. The method includes a generating step of generaymg an uplink
coRft6! chanhBFindRiBifhPatlédst o sMAB bty Spfpd ntormation or

acknewledgement mpfermatipnior the.chanrel ; quality information, the data

arrival acknowledg%ment 30 information, i{ldicatirtlg an acgnowledv%a
a ffaHS 1SS Oal unai con %ure TO en a
response or a negative acknowledge response as-a responsé to a

dowalinkidata dhannek aheshamnel gualityuinformatidn tindicagngel 1s not
downhink channel guality,.and £9;a [BRSMILING, StEpOf, WHEA ASESAUICEy o

for transmitting an uplink data channel is not allocated, transmitting the

uphAleESHtFothaRAel iR & thié detet et edicate d Behdwidth.
Fughen. gméhe:,

the uplink control channel includes at least one
unit block including a sequence in which a same factor
reported using an upper-layer signaling is multiplied to
each chip of an orthogonal code sequence for the user
equipment.

According to an aspect of the present
invention, a method used in user equipment is provided
that is capable of transmitting at least an uplink
control channel to a base station apparatus using a
single carrier method and to which persistent scheduling
in which a predetermined radio resource is periodically
allocated in advance is applied. The method includes

a generating step of generating an uplink
control channel including at least one of the data
arrival acknowledgement information or the channel
quality information, the data arrival acknowledgement
information indicating an acknowledge response or a
negative acknowledge response as a response to a
downlink data channel, the channel quality information

indicating downlink channel quality; and
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5 method, the uplink control channel includes at least one unit block
including a sequence in which a same factor reported using an
upper-layer signaling is multiplied to each chip of an orthogonal code
sequence for the user 10 equipment. Aéeording to an aspect of the
present invention, a base station apparatus is capable of receiving at
least an uplink control channel using a single carrier method from plural

user equipment, and 1 p persistent scheduling in ywhich g pf%%%ﬁ%ié‘e?or

radio resource is periodically allocated in advance is applied to each o
the-priralliseF egdipfientPTHe base Statibh 2intRites An"deteétiorParit €9/
configired i@ tdetegt ah 20upastrone-ohthe data aaivad ackrowlgdgement

information.or the channdl qualityinformation, fhe daia auival ;e
acknowledgement information indicating an “acknowledge response or a
negativeogicknowledge response as a response to a downlink data

channel, the chagnel .25 guality infopmation. indicating gownlipk chaanel, o

quality; a scheduling unit configured to perform scheduling for new
patket'datd Of ketrdHshiSsiBA pacREIHaRI5ased s tHe cirantP§uality tor

infermation-and, then datmariypbacknoydedgenentintemagonudd aplied to
tragg%sslc%iunlggogggure to transTlt the new %acket da cr)r ;Crﬁe nser

rthogona C seguence Q
retransmission packet data via d “déwnlink dats channel’ a code

infematioresetting unit configured to -10- set a code resource for
transmitting t_he %@@@f@&q{gacg@o%eg%g%@ ig@rq@g%@@gég@
channel quality information; and a report unit configured to report the
cod@vention, a base station apparatus is capable of
receiving at least an uplink control channel using a
single carrier method from plural user equipment, and
persistent scheduling in which a predetermined radio
resource is periodically allocated in advance is applied
to each of the plural user equipment. The base station
includes
an detection unit configured to detect at
least one of the data arrival acknowledgement
information or the channel quality information, the data
arrival acknowledgement information indicating an
acknowledge response or a negative acknowledge response
as a response to a downlink data channel, the channel
quality information indicating downlink channel quality;
a scheduling unit configured to perform
scheduling for new packet data or retransmission packet
data based on the channel quality information and the
data arrival acknowledgement information;
a transmission unit configured to transmit the
new packet data or the retransmission packet data wvia a
downlink data channel;

a code information setting unit configured to
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5 resource. Further, in the base station apparatus, the uplink control
channel includes at least one unit block including a sequence in which a
same factor included in the code resource is multiplied to each chip of an
orthogonal code sequence for the user Equipment, 10 and the detection
unit specifies at least one content of the data arrival acknowledgement
information or the channel quality information by determining a factor

multilexed.tp.each.qfthe unithlocks, 1 b.Accarding toan aspect ofthe, 11
present invention, a method used in a base station apparatus is capable
of ASCENVMY atRasear upifiCedittcl charREl GSifgF SigRlcatHer 1ty
methad frap-plurgl usegequipment. The persistent scheduling in which a
predetermined radio 20 resource tis geri%dicall %1llotcated in ad$va ceis 4
applied to each of ﬁ%pﬁﬁral tser eql?lrﬁm%e%ltl. e method fcludes? an”
detection step. of detettimyat leasttdre ok te datatardvalapparatus,

acknowledggmept nfrmatign.ar ihe. 25 efiannel qualibelofarmation. ey,

data arrival acknowledgement information mdig:atln%an acknowledge
respohse ot @Gfegdtive HkREwR YR FBSPGITse s Y resPoAsetdg factor

dowhnlink:data channiek the ghanrelsuality informationdndicating each chip
dow]lgllink channel qualit}/; 30& schedulingcste of peﬁformineg schedulin%
(@] an n cCO e e ing

for 'new paocﬁte:%j Jata'or refransmission ﬁac?(e Gatabasedon the ChaARal

qualitst information and the data arrival acknowledgement information;

-11- a ransisgionsten QBtrﬁﬂﬁ@it@’ﬂﬂiH@ﬂ%"% packetdata oL the content

retransmission packet data via a downlink data channel; a code

"ﬁeﬁngmﬁ]Qﬁﬁﬁg§ﬁ$ﬁﬁqﬁﬂmﬁf§owledgement information or the

channel quality information by determining a factor
multiplexed to each of the unit blocks.

According to an aspect of the present
invention, a method used in a base station apparatus is
capable of receiving at least an uplink control channel
using a single carrier method from plural user equipment.
The persistent scheduling in which a predetermined radio
resource is periodically allocated in advance is applied
to each of the plural user equipment. The method
includes:

an detection step of detecting at least one of
the data arrival acknowledgement information or the
channel quality information, the data arrival
acknowledgement information indicating an acknowledge
response or a negative acknowledge response as a
response to a downlink data channel, the channel quality
information indicating downlink channel quality;

a scheduling step of performing scheduling for
new packet data or retransmission packet data based on
the channel quality information and the data arrival

acknowledgement information;
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5 code resource for transmitting the data arrival acknowledgement
information and the channel quality information; and a report step of
reporting the code resource. Further, in the method, 10 the uplink control
channel includes at least one unit bloek including a sequence in which a
same factor included in the code resource is multiplied to each chip of an
orthogonal code sequence for the user equipment, and 1.5 in the

detection step, af least gae, content, okthe, dgta arrlyglacknowledgement, ,,

information or the channel quality information is specified %/ determining
a fRéFShultipliexed fo €ach Bf tHEORTbREKS By e6fiuringift this vay,

by @s@cassing erchs 20refithe upit block sequences of the uplink control

channel one by one ti&e ugli control chann% being from the user._ .
. a q% e 1ntor athoa settin .55%% %; setting a
equipment to whichthe persistent scheduling is applied, the base statio

ap p@@u_srn@yuappropdatély separlatetpluml usersiene fr@m_:a"rv@ther 25
whilg E%%Q@é%(?%!é%@”%&%’l%@‘c betwegnihewisers, s The informati

amount of the data arrival acknowledgement information or the channe
quafity CiRfstmstion i€ Pélatively small. Therefore, the process that one or

more factors to he mufiiphed ta the CAZAL30 code is-erOug indisaterce .
the data arrival, acknowledgement information or the channel quality
in%rurﬁa?t}lloen? SA\C%:Brdtirr}?é]e tomgr%?égp%éct of the present -12- invention, user
equipment is=cappable bf transmitting-at teast anruplinkesntrol dresansiel tome

a hgsestation. apparatys using 2 single-carder methpd.and tawhiche 5 . o
persistent scheduling in which a predétermined radio
included in the code resource is multiplied to each chip
of an orthogonal code sequence for the user equipment,
and
in the detection step, at least one content of the
data arrival acknowledgement information or the channel
quality information is specified by determining a factor
multiplexed to each of the unit blocks.

By configuring in this way, by processing each
of the unit block sequences of the uplink control
channel one by one, the uplink control channel being
from the user equipment to which the persistent
scheduling is applied, the base station apparatus may
appropriately separate plural users one from another
while maintaining the orthogonality between the users.
The information amount of the data arrival
acknowledgement information or the channel quality
information is relatively small. Therefore, the process
that one or more factors to be multiplied to the CAZAC
code is enough to indicate the data arrival
acknowledgement information or the channel gquality
information.

According to an aspect of the present



10

15

20

25

30

5 resource is periodically allocated in advance is applied. The user
equipment includes: a first providing unit configured to provide data
arrival acknowledgement information indicating an acknowledge
response or a negative acknowledge relsponse 10 as a response to a
downlink data channel; a second providing unit configured to provide
channel quality information indicating downlink channel quality; a control

chapnel gensratiqnJunit configyred, 4.3 Lo genefaie.an f‘pﬁ%ﬁ%ﬂﬁ?ting at

channel including at least one of the data arrival acknowledgemen
infoftAatiorPsr the-éranret ghamy infofhiafidn; Pranstiizsiontdit o
coafigiied t@,swhen agresoyrcesfoe trapsmitting as wphok gata ekannel i
not 20 allotcatetd, traﬂsgit the uplink c ntr%l channeldu ing a. a4
préjoee%grlrnslngcril dedicated’ l%alﬁl(ﬁNi%ifh. urther, Gnne uShrﬁ< Eﬂ&ﬁf?oﬁl channe
inchediog theeddta  arivabackroWledgeentdifermatiors dvgroap of s applied.
facters tohe i Iﬁgégﬂeaggcojlpggglzunit blocks including 25 a

sequence in which a same factor reported using an upper-layer signaling
is multiplied to e8cH eRpTofArP bHAGGENA Cole SEyhieHEE F6t the usepv1de

equipment indicate awr pribpyetalarsesenteneaanthiheiulinkLontgl an
channel inﬁlllé%'ng the channel 30 quaali;}/einchrmation i?clud sgt least one
[

of SIT’J]F‘a Uit bfdeks i L?(ﬂﬁge aosrequencg‘ian which™a factor difféfent fiom >

th@factﬁorrrepmgds @sing the dpper-fayer S@halim@lasmjltjplied to each
chip of an orthogonal cade -13- 5eayenee {0y the USEEeGUPMeNnt s provide

According to an aspect of the present invention, a method is Erpvided that
is (SEthincUset iequipment aFalie oPransiAitfiig afleasCam pfiik channel

quality;

a control channel generation unit configured
to generate an uplink control channel including at least
one of the data arrival acknowledgement information or
the channel quality information;

a transmission unit configured to, when a
resource for transmitting an uplink data channel is not
allocated, transmit the uplink control channel using a
predetermined dedicated bandwidth. Further,

in the uplink control channel including the data
arrival acknowledgement information, a group of factors
to be multiplied to each of plural unit blocks including
a sequence in which a same factor reported using an
upper-layer signaling is multiplied to each chip of an
orthogonal code sequence for the user equipment indicate
an orthogonal code sequence, and

the uplink control channel including the channel
quality information includes at least one of plural unit
blocks including a sequence in which a factor different
from the factor reported using the upper-layer signaling

is multiplied to each chip of an orthogonal code
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5 control channel to a base station apparatus using a single carrier
method and the persistent scheduling in which a predetermined radio
resource is periodically allocated in advance is applied to the user
equipment. The method includes: 10 algenerating step of generating an
uplink control channel including at least one of the data arrival
acknowledgement information or the channel quality information, the data

arrivalacknowledgement information indicating an acknowledge

response or a 1.5 negative acknowledge response as a response to a
downlink data chaRReE tHe 8h&thet yuakySrformatidR Sndieafivg

downliak ehannel guakityhaad adranssittingstep ot whenia sesouice forr
transmittin% ag uplink d?tea %r}ancnel is nottacllocatedt 210 transmittinbgp 16nk

upﬁl%%légﬁ[{ro channeé using aprg éltarrnrﬁineﬁno%ﬁcateg%%dv%fat .
Furthet 1o thecbplinkeconto| eh&arset inclading thedatar afrval using a

aC%%Q%’éﬁ{?QQ%@?PE injormation;a groun pEfagtars s to.he multiplied tq eagh ;

of plural unit blocks including 25 a sequence in which a same factor
regBrtedt using BRIGHFEMIARESIGRAIINY i TRAHPIRS toSedthrctip ofan 1Y
orthogenalcede sequance far the usgbhequipment tngicate <an eghagenal t .
co ﬁsegr%ecr}l%a and ttlaedélggr]k control channel including the channel 30

e . 1ncilu . . .
quality information inciudes at least one of plural unit blocks including a

sequence in yvhi@h @dgemdﬁf@emhpmmeg‘aowrwpmteoh@singm@k
uppetlaysn signating 1s multipligd tg each chip.ef an arthegqnal cade 514-

sequence for the user equipment. According to an aspect of the present

invehtion 2d bas& BeltioR Hpparatts id'éaidahié 6P tefdivingat feast ot
upbiacanttol chaprelusiRthd the data arrival acknowledgement

information indicating an acknowledge response or a
negative acknowledge response as a response to a
downlink data channel, the channel quality information
indicating downlink channel quality; and
a transmitting step of, when a resource for

transmitting an uplink data channel is not allocated,
transmitting the uplink control channel using a
predetermined dedicated bandwidth. Further,

in the uplink control channel including the data
arrival acknowledgement information, a group of factors
to be multiplied to each of plural unit blocks including
a sequence in which a same factor reported using an
upper-layer signaling is multiplied to each chip of an
orthogonal code sequence for the user equipment indicate
an orthogonal code sequence, and

the uplink control channel including the channel
quality information includes at least one of plural unit
blocks including a sequence in which a factor different
from the factor reported using the upper-layer signaling

is multiplied to each chip of an orthogonal code
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5 single carrier method from plural user equipment, the persistent
scheduling in which a predetermined radio resource is periodically
allocated in advance is applied to each of the plural user equipment. The
base station includes: 10 an detection Ufit configured to detect at least
one of the data arrival acknowledgement information or the channel
quality information, the data arrival acknowledgement information

indicaying;an. asknowledo sespanse;ona pegative acknowledge

response 1.5 as a response to a downlink data channel, the channel
quality informatidHindicating deWrfiRk @RERES! duality™a B&tfetfilihg unit
configirad 10 perfarm sebedwingifon newpacket.datapragtsapsmission

packet data based an the channel (iual't informat'ion %nd the 20 data
re?elv1%g at eaFt an %% ;n%YContro C nneg us&qg a
arrival acknowle gemen informa n; a transmission unit contigure

transmit the asew packetaddta dr theoretrahsragsiors packet wataeiata the
doyoli datathanoel aaade,nfarmatien selina unjt eanigrkedh o 28 o

set a code resource for transmitting the data arrival acknowledgement .
inf&Rratorand thePSHarmél Gaality infotRafibRandateyertofitls applied
configured o keparhtheoades resoisee. dirthefeinthe bage station station
apg%rca{%sd eBSO.the code information setting unit sets two types of a code
resources, oné of which being for transmitting the data arrival
acknowledgementinforiretion pandi thiet othwer fof gvhielilbéimgderect at

trapgmitting the ghannel -1acqualityinformation,,in the splink gentrol

channel including the data arrival acknowledgement information, a group

of fattGHEM R Muttipliet to AR o pluFEPUNitBlockE PERRHg, the data

arrival acknowledgement information indicating an
acknowledge response or a negative acknowledge response
as a response to a downlink data channel, the channel
quality information indicating downlink channel quality;

a scheduling unit configured to perform
scheduling for new packet data or retransmission packet
data based on the channel quality information and the
data arrival acknowledgement information;

a transmission unit configured to transmit the
new packet data or the retransmission packet data via a
downlink data channel;

a code information setting unit configured to
set a code resource for transmitting the data arrival
acknowledgement information and the channel quality
information; and

a report unit configured to report the code
resource. Further, in the base station apparatus,

the code information setting unit sets two types of
a code resources, one of which being for transmitting
the data arrival acknowledgement information, and the

other of which being for transmitting the channel
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5 a sequence in which a same factor reported using an upper-layer
signaling is multiplied to each chip of an orthogonal code sequence for
the user equipment indicate an orthogonal code sequence, the uplink
control channel including the channel 105guality information includes at
least one of plural unit blocks including a sequence in which a factor
different from the factor reported using the upper-layer signaling is

multiplieditg each chip, of;ap, orthogonal code sequence for the user
equipment, and 1.5 the detection unit specifies at least one content of the

data arrivaFackrdwietgerfertiRfoRnatich ar e charteltiitity~e data
infermatien by detesmining the-differant Sagtor naultiplexed ta:pacroftthetors
unit blocks. According tg an aspect of the present 20 invention, a methad . .

s provided AL USEE I (e Salinedt cApable dr tarhiting ot leadtc "9
anaiptinkiucont®| chanrel ¢h acbaserstatiGtapparatsousingl ausingle an
carries methad apd he persistent schedyling in whieh, apredetermineds 4 p
radio resource is periodically 25 allocated in advance is applied to the
useréqipreat fFretRefodiRcitled dn doRcHET StepDF ddtédting'atdicate
leash ope ©hdhetlata auival aeknavledgement information or the channel

quality information, the data arrival 30 acknowledgement informatio
dicating A aCRDNIEIGe TEHnoErar s Aegatte stkhBedts Chennel
response tag a nésporseitora downlivledatatichapael; tiereharead Qualkity unit
infarration indicaing digwnlink ghiarnel aualiy ; a.saneduliog siepdlrent
performing scheduling for new packet data or retransmission packet data
badé@®®n tie chamherqdaRry Mfefnatirand-tHe d&BAfrivayer signaling

acknowledgementinfarmatiobh chip of an orthogonal code
sequence for the user equipment, and
the detection unit specifies at least one content
of the data arrival acknowledgement information or the
channel quality information by determining the different
factor multiplexed to each of the unit blocks.

According to an aspect of the present
invention, a method is provided that is used in user
equipment capable of transmitting at least an uplink
control channel to a base station apparatus using a
single carrier method and the persistent scheduling in
which a predetermined radio resource is periodically
allocated in advance is applied to the user equipment.
the method includes:

an detection step of detecting at least one of
the data arrival acknowledgement information or the
channel quality information, the data arrival
acknowledgement information indicating an acknowledge
response or a negative acknowledge response as a
response to a downlink data channel, the channel quality

information indicating downlink channel quality;



5 a transmission step of transmitting the new packet data or the
retransmission packet data via a downlink data channel; a code
information setting step of setting a code resource for transmitting the
data arrival 10 acknowledgement information and the channel quality
information; and a report step of reporting the code resource. Further, in
the code information setting step, two types of 1.5 a code resources are

provided, one of which, being far, transmityg the daigarriya cheduling for

acknowledgement information, and the other of which being for

traRSithAG tie-chErrel ghafity iffdRARGST iR theapificcstitict chamrel o
inctuding thendata 30 arrval ackrowledgement idormations agraup 0fa 1
factors to IRe gwulti lied to egch ofglural unit blocks including a sequence

. acknowle nt inrtormation; . T .

in whicha' same factor reportedmusmg ah upper-layer signaling is

multiplied to each chippofsarn osthogonakgodefseguense forttheaisene new

equipment indicate 25 an, arthagong| code segyence. the uplink control,

channel including the channel quality information includes at least one of
plU&rthit Blocks friclGdiRg ssequence in which a factor different from
the factor reported using the, appeizleyernsigaaling $0-s spultipliestoreach a

chi o#an orthogonal code sequence for the user equjpment, and jn the
Gote5n Sois Gt foust She ChALHLLF e’ Gk &rivAF Bkt ouidddement

inferiationlerdtherchianne -7 gadlity infenmatidreisdpecified byuality
detgrmining the diffeygnt factor multiplexed to each of the unit blocks. As

described above, by providing a block spreading code (different factor), it
may become a report step of reporting the code resource.

Further,

in the code information setting step, two types of
a code resources are provided, one of which being for
transmitting the data arrival acknowledgement
information, and the other of which being for
transmitting the channel quality information,

in the uplink control channel including the data
arrival acknowledgement information, a group of factors
to be multiplied to each of plural unit blocks including
a sequence in which a same factor reported using an
upper-layer signaling is multiplied to each chip of an
orthogonal code sequence for the user equipment indicate
an orthogonal code sequence,

the uplink control channel including the channel
quality information includes at least one of plural unit
blocks including a sequence in which a factor different
from the factor reported using the upper-layer signaling
is multiplied to each chip of an orthogonal code
sequence for the user equipment, and

in the detection step, at least one content of the

data arrival acknowledgement information or the channel
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5 possible to further increase the total number of code multiplexing users.
As a result, it may become possible to improve the effect of reducing the
frequency of changing the transmission bandwidths resulting from the
increase/decrease of the number of multiplexing users. 1.0
ADVANTAGEOUS EFFECT OF THE INVENTION According to an
embodiment of the present invention, when the uplink signal including at

'e%&gm%te(f the faga,girival acknawledge: infarmatiofuACKINAGK) 1.5.0r
the channel quality information (CQI) with respectto the downlink data

charrdl §< fahsmitted oMt ihé tBef eRtiprers wtich fHeFpétsisteritl ocks -
scheduling is applieidt maydeacoarpessible te rauitiplex dheyuplinke k

control channel from the user equipment employing, the persistent 20
SRR WIS o hEF hurBer SFoancgorit aasome
sequerceslandoedicingthe fregqueney of thanding ahe transmissidn code

baﬁqwi@'{%%éﬁ'% RESCRIPTION OF JHE DRAWINGS 23.BlGhel 5 sib1e
drawing showing an example of the usage of bandwidth used in a mobile
comPuriEationt systent: FIEC2 i®a drawitig'sSHoWiRG ahstter @xamphe of

the-usage: elpandwidthsisedda aonobie eematication, 30 systefkom the
FIG. 3 is a block dia%rggn sf&qﬁwig useri%)_uiI m n%%clcordiTg to an

ncrease CIr e e nu O . 1 X1 users.
embbdimentorthe present invention; - G4 8% drA ing showing

exemplary configurations of a subframe having blocks and a Ill having

subiramesakle Rsis@a-diawming showing speefiic @xgmples 5 of factors to
be multiplied to long blocks (LBS);
According to an embodiment of the present

invention, when the uplink signal including at least one
of the data arrival acknowledge information (ACK/NACK)
or the channel quality information (CQI) with respect to
the downlink data channel is transmitted from the user
equipment to which the persistent scheduling is applied,
it may become possible to multiplex the uplink control
channel from the user equipment employing the persistent
scheduling while ensuring a higher number of orthogonal
code sequences and reducing the frequency of changing

the transmission bandwidths.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a drawing showing an example of the
usage of bandwidth used in a mobile communication
system;

FIG. 2 is a drawing showing another example of
the usage of bandwidths used in a mobile communication
system;

FIG. 3 is a block diagram showing user
equipment according to an embodiment of the present

invention;



FIG. 6 is a drawing showing a characteristic of CAZAC code; FIG. 7 is a
block diagram showing a base station apparatus according to an
embodiment of the 10 present invention; FIG. 8 is a sequence diagram
showing operations according to an emBediment of the present
invention; FIG. 9 is a drawing showing examples of 1.5 settings of CAZAC
sequences, cyclic shift amounts, and frequency bandwidths; FIG. 10 is a

block diagram shawing piser equipment using g,block %@@ﬁgﬁ‘gﬁ?de

according to an embodiment of the present invention; 20 FIG. 111s a
bldeR tiagrarPSHGWitig abdse® $bdtforsp ger it Usthig’&s ok spréading
code aceording. ta anembodiment of the present invention; FIG. 12 is a
drawing showmgr,?(gt-org tg be mot[jlrtlaplled to Lg)he Iong blocks q_PlS ; 25 FIG

examples
Ing

13 is a drawing showing sp(Saciﬁc exa%lp?é% o??a"&or% and biock sprea%

5 codés (BICSCs)stotve Ipaultiplieditolthe Jorigpblocks (LBS); F4G.(1& ) a
drawing showing-ether gpecific, examples, of firsf; thrgugh paelfth factors. ¢ ;
and block 30 spreading codes to be multiplied to long blocks (LBS); FIG.
15%¢ a‘dtafing~Stisiing an example of feedback timings of data arrival

acknowledgement dnformation (ACKMNAGK) ardchanaeliquality base
information -19- (C %; and FIG. 18 is a drawinlg sh Wil&% anogpe(g?x%@gle

of feedbagk tifi gas ot the dara grrrlv%l?gclgr?ov?ledﬁgmgn Thformation
10 (AGKAYACK) andahe channel quality 5 information (CQI).

FIG. 8 is a sequence diagram showing
operations according to an embodiment of the present
invention;

FIG. 9 is a drawing showing examples of

15 settings of CAZAC sequences, cyclic shift amounts, and
frequency bandwidths;

FIG. 10 is a block diagram showing user
equipment using a block spreading code according to an
embodiment of the present invention;

20 FIG. 11 is a block diagram showing a base
station apparatus using a block spreading code according
to an embodiment of the present invention;

FIG. 12 is a drawing showing factors to be
multiplied to the long blocks (LBs);

25 FIG. 13 is a drawing showing specific examples
of factors and block spreading codes (BLSCs) to be
multiplied to the long blocks (LBs);

FIG. 14 is a drawing showing other specific
examples of first through twelfth factors and block

30 spreading codes to be multiplied to long blocks (LBs);

FIG. 15 is a drawing showing an example of
feedback timings of data arrival acknowledgement

information (ACK/NACK) and channel quality information
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EXPLANATION OF REFERENCES 302: CQI ESTIMATION SECTION

304: ACK/NACK DETERMINATION SECTION 10 306: BLOCK-BASED
MODULATION PATTERN GENERATION SECTION 308:

BLOCK-BASED MODULATION SECHON 310: DFT (DISCRETE

FOURIER TRANSFORM) SECTION 312: SUBCARRIER MAPPING
SECTION 1.5 314: IFFT (INVERSE FAST FOURIER TRANSFORM)
SEGHON 3163 CP (CYCLIC PREFIX) ADDITION SECTION 318:
MULTIPLEX SECTION 320: RF TRANSMISSION SECTION 322:

POWER AMPLIEIER 26 8245 DUPHEXER B30 €ODE IREORMATRFRMPLe
SPECIEYINGSECTI@NN332:(GAZAE CRQDE GENERATION . SEQ H@Nment
334: CYCLI SHIF'@%%%{@%) 335; g@CK %PREA ING SECTION 25
336 FR ey ECH 38 PO SIGNAL Y
GENERATIONSEQTION .702: DUPLEXER 704: RF RECEIVE CIRCUIT
706: RECEIVE TIMING ESTIMATION SECTION 30 708: FFT SECTION
710: CHANNEL ESTIMATION SECTION 712: SUBCARRIER

DEMAPPING SECPIONTIEREREGFUENCY REGION EQUALIZATION
SECTION:20- 74671 |DIET (IMMVERSKE DFHISECTION 718:

DEMODULATIO T : | ONTROL
DENoDU o) SECTON A BE TSSO SoNTEOL
SECTIONS BESBMOBEEAORICARRYINGION TPRHEERN ENENERAR T ION
SECTION

308: BLOCK-BASED MODULATION SECTION

310: DFT (DISCRETE FOURIER TRANSFORM) SECTION

312: SUBCARRIER MAPPING SECTION

314: IFFT (INVERSE FAST FOURIER TRANSFORM) SECTION

316: CP (CYCLIC PREFIX) ADDITION SECTION

318: MULTIPLEX SECTION

320: RF TRANSMISSION SECTION

322: POWER AMPLIFIER

324 : DUPLEXER

330: CODE INFORMATION SPECIFYING SECTION

332: CAZAC CODE GENERATION SECTION

334: CYCLIC SHIFT SECTION

335: BLOCK SPREADING SECTION

336: FREQUENCY SETTING SECTION

338: PILOT SIGNAL GENERATION SECTION

702: DUPLEXER

704: RF RECEIVE CIRCUIT

706: RECEIVE TIMING ESTIMATION SECTION

708: FFT SECTION

710: CHANNEL ESTIMATION SECTION

712: SUBCARRIER DEMAPPING SECTION

714 : FREQUENCY REGION EQUALIZATION SECTION
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According to an embodiment of the present invention, when no resources
are allocated to transmit 10 an uplink data channel, an uplink control
channel including at least one of data arrival acknowledgement
information (ACK/NACK) or channel gtiality information (CQI) is
transmitted by using a predetermined dedicated frequency bandwidth.
Further, the upper control channel 1.5 includes plural unit block

sequences,(longrhipeks) imwhich the-samedastppis multiplied to each

chip of an orthogonal code sequence (typically CAZAC code sequence )
for user eqlfpmeritt&nhboying PersiEteht Geheduling. Therefore, it may
become possiple:forthe 20 hasestatimnaxearagisdo msiequately separate

signals from plu ?! ipment because the orthogonality among
signals fros)r%}[hegb lﬁgﬁﬁs%%%quipment can be maintained when the uplink

control chanfiel ffOMEhe Nise RMGUISINe REEHIpRYingEersistent scheduling
is processed 25 with respect to each of the unit block sequences (long
blocks). The information amount of the data arrival acknowledgement
inf6fmatidPAC KRR CKRFEND tHe chahneR lquait{FiNfotRtation (CQI) are
relatively small. Ahesefaredt becomespossibleda indicatertboge-datani0
arrival acknowled%?gent information Y(ACK/NAC@ and t@g channel

quality ThtormAation (CAI)'by dsing st e o “more factors to bd maipi&t -

to the CAZACkcate. Accbeding lo an emhpdimentofithe preséran2e-l
i”@%%&@ﬁg’pﬁ@k coguel channglknotheing aftached fo the yplink data,

channel includes the CAZAC code sequences and a pilot channel, the

CAZHE B8¢ sefudAcE Mg Yepratet @ the Safietihb¥ akthe Fbfibie?n
of long15 blogks (BShaleng wvithyanysmuliplying tactars - then piotehansgt ed

including the CAZAC cqde sequences, As a result, as long as the bas
SEHB% ﬁ%%%%u %%%%%%Eg. %ﬁrther, the upper con%ro channel

includes plural unit block sequences (long blocks) in
which the same factor is multiplied to each chip of an
orthogonal code sequence (typically CAZAC code
sequence ) for user equipment employing persistent
scheduling. Therefore, it may become possible for the
base station apparatus to adequately separate signals
from plural user equipment because the orthogonality
among signals from the plural user equipment can be
maintained when the uplink control channel from the user
equipment employing persistent scheduling is processed
with respect to each of the unit block sequences (long
blocks). The information amount of the data arrival
acknowledgement information (ACK/NACK) and the channel
quality information (CQI) are relatively small.
Therefore, it becomes possible to indicate those data
arrival acknowledgement information (ACK/NACK) and the
channel quality information (CQI) by using just one or
more factors to be multiplied to the CAZAC code.

According to an embodiment of the present
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the uplink control channel with respect to each long block and each short
block, the characteristics of the 10 CAZAC code sequence can be
maintained. This means that not only an excellent orthogonality among
the user equipment can be provided butlalso the CAZAC codes for the
long blocks (LBS) may be used as a reference signal for the purpose of
the channel estimation, the path 1.5 search and the like. Therefore, it may

become possible 4 perfgim the channel estmation andthe;like by Lés&”c%ched

not only a small number of short blocks (SBs) which are includedin the
pllc’itoch%%ePB&tlé}% da&ryeFrhberof L tHellbA§ DIddke (EBSH nchnfd in
theseplinkcaniroh 28 chapnel, theraly aklqwingifer great conisibutier tithece
engancement of the gccgéracplas of the channel estl %lon an%the paft
search. Acco |enag {5 AT embodiniéht of tha. %F’esae%t invention, the cod
diviisior kuultigi&xing {CoiM) methioda 25 andldrtheé fregaefieydivision the
multinlexing (EDM) method ysing the, CAZAGcodes nagbe tsedas 2 as o
method of multiplexing the uplink control channels from plural user
equfpfteht, HoWwever thé EDM tétRGE isS préfershtialy used UBy BomgesSses
thigriemay Ibecrme-3@ pessiblednreduca the necassity ot ehanging theng
tr sion bandwidths of the user equi ent as much as OSSIb|e

argen e FD meﬁwdsl}s1 Uséd w? |§ (:as%n St |sha Aota W%f/% E’rﬁ)ecl:gsssa%g t& he
dividelthe banthwidihdntonas -2 mapewnas df{thenegmbelofissercans that
eqyipmest). Jherefote, it may.become passible:tg ensure,awider, s -

transmission bandwidth of the uplink control channels to Some extent,

anB €hsaRea farger ntmbeF BFdotiséqtierées ?ort@ﬁls%ﬁﬁfh%tﬁf@dtﬁé for

usehequipmenbone kom anethena Fukher, fpes0f the bapdwidihis signal
pro%nded hethe FDM are Ig‘mt%d T erefori |t6g1tY become p%%smle t%h

conUoI purpose o anne mation,

search and the like. Therefore, it may become possible

1
grong

to perform the channel estimation and the like by using
not only a small number of short blocks (SBs) which are
included in the pilot channel but also a large number of
the long blocks (LBs) included in the uplink control
channel, thereby allowing for great contribution to the
enhancement of the accuracies of the channel estimation
and the path search.

According to an embodiment of the present
invention, the code division multiplexing (CDM) method
and/or the frequency division multiplexing (FDM) method
using the CAZAC codes may be used as a method of
multiplexing the uplink control channels from plural
user equipment. However, the CDM method is
preferentially used. By doing this, it may become
possible to reduce the necessity of changing the
transmission bandwidths of the user equipment as much as
possible. When the FDM method is used in this case, it

is not always necessary to divide the bandwidth into as



(reduce) the frequency of changing the transmission bandwidths. Another
reason why the frequency of 10 changing the transmission bandwidths is
controlled as much as possible is that the signal quality may not be
greatly improved even when the transnti8sion bandwidths is changed
frequently because the data size of the data arrival acknowledgement
information (ACK/NACK) and the 1.5 channel quality information (CQI) are

relatively, small. Rather. itwopld pe hetter oot 1o allow the frequente e rore,

change of the transmission bandwidths to reduce the overhead and it
wotild Bé belter ettt transmissioh pewer Bofittolt6 ehsaresthession
sighahqualily. 2 bAceordingdoiatkembadimant of dke present irvemiodxaent,

group of factors (block spreading code) to. be multiplied to each of the
PIFAR U BISEE sBqUsHCES. hAURG e SAmecontart e pRided 56 as to
constitgtei nithegjomal code segaeneess: ipttis caseshé wmit Hock 125r .

sequenges,may ipclude.a sequence generated by mujtiplying each Chipef 5o

the orthogonal code sequence by the same factor (provided as the factor
diffet8rtIFsn  theBI6ALESERading dteie) By BRSvidiRG &bk control
spreasling-eqdes itamay bgaemespassibie i irther 8Adnerease thesaumher
of code division multiplexing. By doing this, it may become possible to
I Her G848 the SHREINEesS ST Eontfelting (redUamgy TS frediency

of chamging thectransmissionibaridwidthsn28-idsukingsframiteolled as

ingrease/decrgase ofthe numberef pser equipment, Embediment 15, e

FIG. 3 is a block diagram showing user equipment accordingto an
enfbodifhént ofthE preserit Viitertisi! AsishoWitinsE16S 31 e Bsadwidths

equipment nigelydes ao@Qh estimation seeliom30 21 AACKMNAGK the data
arrival acknowledgement information (ACK/NACK) and the
channel quality information (CQI) are relatively small.
Rather, it would be better not to allow the frequent
change of the transmission bandwidths to reduce the
overhead and it would be better to perform transmission
power control to ensure the signal quality.

According to an embodiment of the present
invention, a group of factors (block spreading code) to
be multiplied to each of the plural unit block sequences
having the same content is provided so as to constitute
orthogonal code sequences. In this case, the unit block
sequences may include a sequence generated by
multiplying each chip of the orthogonal code sequence by
the same factor (provided as the factor different from
the block spreading code). By providing the block
spreading code, it may become possible to further
increase the number of code division multiplexing. By
doing this, it may become possible to further increase
the effectiveness of controlling (reducing) the

frequency of changing the transmission bandwidths
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determination section 304, a block-based modulation 10 pattern
generation section 306, a block-based modulation section 308, a DFT
(Discrete Fourier Transform) section 310, a subcarrier mapping section
312, an IFFT (Inverse Fast Fourier Transform) section 314, a CP (Cyclic
Prefix) addition section 316, a multiplex section 318, 1.5 an RF
transmission section 320, a power amplifier 322, a duplexer 324, a code

information; specifying section 330, a.CAZAC code.generation SeElN. o+

332, a cyclic shift section 334, a frequency setting section 336, and a
pilGtSSign & Geherstioh-section 338. 20 The CQI estimation section 302
measures and outputs an amount indicating a downlink channel status,
nagnc?kl}log .Cm I (tCl:hf\nnel Quiality Indicator). The downlink channel status
data mayjbe detected by, for example, measuring the receiving quality
(may be referreditdtas 26 $1R aSINR ahd dhe tikeyrof the pilotcchasael

tra@&%‘ﬁgﬁﬁe from the hase-sfation apd copveriing the measyred,yalug Hipto
a predetermined value. For example, a measured receiving quality (SIR)
may e BéivEHed iffo &ValiR irdicatiig ohe 652 1&VEFs &ftHthement

convertedivalug nuayr3@ be exprasseddistio ive-bit 2ataas el chata.

The ACK/NACK determination sejcéign 304ﬁ9et rmines \gheth%r here is
an‘error in each %J%kesteaca%al cons |tu‘tin§ the Yéceived downfimk aata™ "

chauanel anad -aneg‘@uisvmeﬂmemmaﬁ@ﬁ _realltlsJaSCdatammhlmodulation
acknowledgemgnt 'n£°rﬂﬁ'°r(‘DIQ%P@’@ea@‘e’&kﬁ&%”%‘%ﬁq&??ﬁﬁ‘&) section

information may be expressed by an acknowledge response (AC
indiddtingeh PEREFIE 5 GéteR o négativeCackhbilede respondd nverse

(NAGK) indigating that ansersonis detected nl e dataardval (cyclic
acknowledgement information is required to be used for just indicating
Wh%ﬁ%gﬁﬁIeﬁg%haﬁ%%iﬁ?ﬁglonlglg’ a mditlp{éx section~ 318,

an RF transmission section 320, a power amplifier 322, a
duplexer 324, a code information specifying section 330,
a CAZAC code generation section 332, a cyclic shift
section 334, a frequency setting section 336, and a
pilot signal generation section 338.

The CQI estimation section 302 measures and
outputs an amount indicating a downlink channel status,
namely a CQI (Channel Quality Indicator). The downlink
channel status data may be detected by, for example,
measuring the receiving quality (may be referred to as
SIR, SINR and the like) of the pilot channel transmitted
from the base station and converting the measured value
into a predetermined value. For example, a measured
receiving quality (SIR) may be converted into a value
indicating one of 32 levels and the converted value may
be expressed using five-bit data as the CQI data.

The ACK/NACK determination section 304
determines whether there is an error in each packet data

constituting the received downlink data channel and
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received packet data. Therefore, theoretically, one bit 10 would be
enough to indicate the data arrival acknowledgement information.
However, more than one bit may also be used to indicate the data arrival
acknowledgement information. The blegk-based modulation pattern
generation 1.5 section 306 adjusts the channel quality information (CQI)
and the data arrival acknowledgement information (ACK/NACK) so as to

fit thedpadulation pgttetn ofieach; block.A predetermipednumber of,

blocks are included in a subframe, and the subframe constitutes a Ill 20
(TrRASAESIGHTRAE THeval) AFFIEH 18 unit Ot Festiirée dlibedtidn. FIG. 4

shews asvexamype of the: subframe and thelibn theexample ob 7G4,
the IIIkhavir%%g Iength of 1.0 ms 'né: des t\évo sucbframes each havin% a25
Ien%j‘fh of§ 5 meTEad L?t:r)]f?éemé as’six E)nbcoaioéknsg (IE]ISS)egﬁéD fwa ghort
blotks €8BS) The longdideckiNas aclengthlefdfor exaampbe,66. 1 NEEHd

the, shart.block hasy g ength of. for.example, 33.3.us. Hawever,thesg, 541

values are examples only and may be adequately changed 30 on an as
neédé&d BusisIeenerilly  theIoRg bictks {EBST Bteé TRed tor franshiittthg™ © -
datpugrknovdn testhegeeivingh side(sudcte as theseonrtral ¢hanneland the

data channefli), and the short bloc SBs) are used for transmitting -25- .
o L e e (e e ot e ek Caiyhg, 28he bt
exampledofdel G o ek It includbs: awelve{t2)Xleng blocksy&B1 through

'—B&&ﬁe%I%‘Héé‘%é@@”ﬂ%@&%@!w%%@%é The plockihasegdhe pic

modulation patfern generation section 306 in FIG. 3 determines a
coffédpaidifg teldidRship betwees dh& of Mfordddrg Bloeky¥ atong the

twelve feng blogks €81 threughnkBi3hand a bit

The block-based modulation pattern generation
section 306 adjusts the channel quality information
(CQI) and the data arrival acknowledgement information
(ACK/NACK) so as to fit the modulation pattern of each
block. A predetermined number of blocks are included in
a subframe, and the subframe constitutes a TTI
(Transmission Time Interval) which is a unit of resource
allocation.

FIG. 4 shows an example of the subframe and
the TTI. In the example of FIG. 4, the TTI having a
length of 1.0 ms includes two subframes each having a
length of 0.5 ms. Each subframe has six long blocks
(LBs) and two short blocks (SBs). The long block has a
length of, for example, 66.7 ps and the short block has
a length of, for example, 33.3 us. However, these
values are examples only and may be adequately changed
on an as needed basis. Generally, the long blocks (LBs)
are used for transmitting data unknown to the receiving
side (such as the control channel and the data channel),

and the short blocks (SBs) are used for transmitting
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indicating the channel quality information (CQI) and a 10 corresponding
relationship between one or more long blocks among the twelve long
blocks (LB1 through LB12) and a bit indicating the data arrival
acknowledgement information (ACK/NA&K). The user equipment may
transmit only the channel quality information (CQI), only the 1.5 data
arrival acknowledgement information (ACK/NACK), or both of the channel

quality informgtion (CQp.andthe ; data prdyalackagwiedgement ;1o
information (ACK/NACK) using the uplink control channel. Theregf%re,
therB #RAY be-casks ihEre (AT RS oP thefthfelve? (129 16h g BibcrE ghudes

(LBS)kiswassocialed with tha ehannel gealityrirferyation (CQILAB) each (4)
of tthe twtel\gelglzg Ion%gl?d&gLBS is ES ociated with the data arrival
S SRt informat] ?Alék/l\?

ac nowledgementS nformation K), or (C) some of the twelve
(12) long blocksThBSY &ve Bsbeciatednwithithetchamneb25 gualityeneration

infarmation (Gl angd the restof the (17) Jong, blocks (1BS) &8 i ng
associated with the data arrival acknowledgement information
(ACRINACRY. IR dnyR@sES Pased dresudhod Bortespbriehiy Fetatiotiship, the

onefaatoe is prayidecdwith respect theachyaf theltwelvend 23 1ang:30
blocks (LBS), and accordingly, in total twelve (12) factors (first through
AR s B AT R RET s B h b e Abhdngt =

ors p?ow per o shows a’specific maprlled
of therfaetare n2B-reacheassociatethwith ke eeresporwling longdsiodksig

(LBS), Jpdhe example (AOFRIG. 5; 8,63SE 1%, shawn where pply, e datay )

arrival acknowledgement information (ACK/NACK) is to be transmitted.
As3HiexarRple, When TRé SEEKRBRIctyere3ponse (ACK) Ry Hedgement
transmifteds ell of thedwelvedt?). factors ale givedasi bl n Ondhe athemsmit

o e e Seiane Aoouesae el (VGELE Py cne
data arrival acknowledgement information (ACK/NACK), or
both of the channel quality information (CQI) and the
data arrival acknowledgement information (ACK/NACK)
using the uplink control channel. Therefore, there may
be cases where (A) each of the twelve (12) long blocks
(LBs) 1s associated with the channel quality information
(CQI), (B) each of the twelve (12) long blocks (LBs) 1is
associated with the data arrival acknowledgement
information (ACK/NACK), or (C) some of the twelve (12)
long blocks (LBs) are associated with the channel
quality information (CQI) and the rest of the (12) long
blocks (LBs) are associated with the data arrival
acknowledgement information (ACK/NACK) . In any case,
based on such a corresponding relationship, one factor
is provided with respect to each of the twelve (12) long
blocks (LBs), and accordingly, in total twelve (12)
factors (first through twelfth factors) are provided per
one TTI.

FIG. 5 shows a specific example of the factors
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given as -1". In this case, when different factors "1" 10 and -1" are used,
the signals can be transmitted in different phases. However, it may be
determined that one of the acknowledge response (ACK) and the
negative acknowledge response (NAEKJis not to be transmitted. The
bottom of the example (A) of FIG. 5 shows another 1.5 example of the
data arrival acknowledgement information (ACK/NACK), in which factors

"1'.and,-1 ae mixed Jogethar. However. the spegifis yalues pfihe, E?Péor%LBs ) .

in the above cases are examples only, and any other factors'may b

used ah8MmixEdTeYethdPas ohgfa<the20 fvelde BL2) TadtBRtised fof the 1Y
acknewledge responsel (ACkhiswas ageheledifferentfrom the twelve/ NACK)
(12) factors used for the negative acknowledge response (NACK) so as

to ARRGUER onE A ShoTer. FAa (o Qs B e Cne
ackmdwleddesieat nforpration (MSKINACK)25 can be dndicated dy,usiig. of

”OE%WEW@W@@%X?F%Qc%ttaés%9@6 [ Jare factors: Nampgly oL o per

example, the acknowledge response (ACK) and the negative .
ackididedye e spoRse'AIREKY fn gistiRgGisShed dReHom AHbtHet 1S
by tusing atsiagledactes dwofactorsrsuateas (el vd ) and)30cEdid)Orare
more than two factors. en a single factor is used.to distinguish the -
AoPAEEE resnse (N T om e HegAios s BERS redoreEe 1
(NACK),"it ecanmesuthe dnostisimplest methadth iHawever afremithee27-1in
viewppint,of impigving.the ageuracy.of the dejermination, (disgrimination),

it may b(;%referable to use two or more factors which enable to use the

phase ditferéhces® fFARIAGHSR the a8iaTotfeddé Fesponde tRAEK) #idRtT 1 ve
they% negativeigeknavdpdae eesponse (NAC K)o Eurtber, ghe: faetemistiald .

Imisd .3 Cenersy, e s ey es.caplen e, Hoveves,

magxample of the data arrival acknowledgement information
(ACK/NACK), in which factors “1” and “-1” are mixed
together. However, the specific values of the factors
in the above cases are examples only, and any other
factors may be used and mixed together as long as the
twelve (12) factors used for the acknowledge response
(ACK) 1s, as a whole, different from the twelve (12)
factors used for the negative acknowledge response
(NACK) so as to distinguish one from another. Further,
the data arrival acknowledgement information (ACK/NACK)
can be indicated by using not only twelve (12) factors
but also one or more factors. Namely, for example, the
acknowledge response (ACK) and the negative acknowledge
response (NACK) may be distinguished one from another by
using a single factor, two factors such as (+1, +1) and
(+1,-1), or more than two factors. When a single factor
is used to distinguish the acknowledge response (ACK)
from the negative acknowledge response (NACK), it

becomes the most simplest method. However, from the
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become easier simply by inverting the code. This is 10 also because, as
described below, the same factor is multiplied to each chip of a CAZAC
code sequence. If the base station incorrectly recognizes the
acknowledge response (ACK) as the re€gative acknowledge response
(NACK), packet data that are not actually 1.5 required to be retransmitted
are just retransmitted. However, if the base station incorrectly recognizes

the, neggtive, acknowlgdge response INACK) as-the Aekpawledge. ryination

response (ACK), the user equipment can no longer receive the necessary

padketata for phcketeompbsitien, APcaUsingG aPatRetiBss 8Rd WO ©T
iImproper packes €OMPOsHioNe HSinDAevy packet tiata,pmhish MBYf ferences
remarkably degrade the receivin lity. Therefore, it is able that

I peRris SFing Hooalce AHBIAGY foSuonie (NACK) and ™ the
ackegmledye response (AGK) usirpome or riok€ Factorsi2& isltethe the
determingd sq.a5 g ayaid the gase where the, negative acknowledge o nay

response (NACK) is incorrectly recognized as the acknowledge response
(AER).ARYhE XBHPle (BYBIFIG. 5HR¢aEe Ty shEwiR WisreloHiyfile 15 *1,
charnelgpality intormatian 46QY) isde a3 be traasmitied; Mereon may
specifically, in the example (B) of FIG. 5, the channel quality information
TR AT By DG el E) DS A e B 282 by B 12
CQ2:C (18,8 0K; andsCHS arthecordeefrom, theh28shighe$tearder bit s

to theylowest arsler bit.In this gase, gnelong plock (LB) is,asspciated with
any one bit of the five (5) bits. In other words, the factors provided with

respect to each dffthé teR@IE2Flohg OCKs'S AIBS areanyesfainizes the
thraugh &RQ1844s shewnda the exarple B} etF ks s generallykthewledge

higher the order i%i the moe%he order bijt is included in one Ill. More
PEETEA o L o8l e bt 16 Chat s2€ hot Redually
required to be retransmitted are just retransmitted.

However, i1if the base station incorrectly recognizes the
negative acknowledge response (NACK) as the acknowledge
response (ACK), the user equipment can no longer receive
the necessary packet data for packet composition,
causing a packet loss and improper packet composition
using new packet data, which may remarkably degrade the
receiving quality. Therefore, it is preferable that the
patterns of the negative acknowledge response (NACK) and
the acknowledge response (ACK) using one or more factors
is to be determined so as to avoid the case where the
negative acknowledge response (NACK) is incorrectly
recognized as the acknowledge response (ACK).

In the example (B) of FIG. 5, a case is shown
where only the channel quality information (CQI) is to
be transmitted. More specifically, in the example (B)
of FIG. 5, the channel quality information (CQI) 1is
indicated by using five (5) bits, which are expressed by

CQI1l, CQI2, CQI3, CQI4, and CQI5 in the order from the
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allocated in four (4) long blocks (LBS); the CQI2 is 10 allocated in three
(3) long blocks (LBS); each of the CQIs3 and 4 is allocated in two (2) long
blocks (LBS); and the CQI5 is allocated in one (1) long block. By
allocating in this way, it may become p@ssible to more effectively avoid a
case where the CQI value 1.5 significantly changes even when an error
occurs. In the example (C) of FIG. 5, a case is shown where both the

daia; arrival-ackpowledgement information. IACK/NACK) and the ghapnel . qe,

quality information (CQI) are to be transmitted using the same Il from the

safeSusk? 29 eytfiprhentAs showitinthe EXxample (&) 6FFIC S fourt(HE
longnkloeks 4 BS))are aissociated with e datadarrivahacknovledgement,ided

information (ACK/NACK) and the_rest of the long blocks (LBS), i.e., eight
(B0 B B 2R Sesotated with e Chare) auiREsg Lo 2P

infdimRatiore(GQR.NIN acaswhertertheusaméeQser. eqaipnsdriiiransmitshe
both, the data aajval ;agkpewledgement.information, (AG *ﬁg\‘é&: K}and theye »

channel .quag;émformation (CQI), if plural Ills can be used, the method
de8dribetfin examples £A) S BY BF FIG LS Boiay BE tide8IFdhér fh &1L -
casp whege thei ehiatiel guatityeis educed-dua-tes foraxample; thes
movement of the user equipment from the center portion to the dar
ORI BNE et A F8gort bl e A ne? S ol ot RBaR (o
mayBestopped so thatrenly (the dataardvadatknollliedgemeath of the

inf@@ﬁ%tkona%@ﬁ/%%h1%@9@@@diwhlé%ingfnaf%%qgeks (1BS) ;

transmitted via the uplink control channel may be appropriately changed

5 R4h tpfer-fayer dignalingPerthgdikénAs desdénbed above thek -  BY
blagkikasedimedulatien patiesr, generation sestiomd06 #x kG123 prvidesre

ong factor with respect.tg each of the pwelve (12) 18198 Ja1ue
significantly changes even when an error occurs.

In the example (C) of FIG. 5, a case is shown
where both the data arrival acknowledgement information
(ACK/NACK) and the channel quality information (CQI) are
to be transmitted using the same TTI from the same user
equipment. As shown in the example (C) of FIG. 5, four
(4) long blocks (LBs) are associated with the data
arrival acknowledgement information (ACK/NACK) and the
rest of the long blocks (LBs), i.e., eight (8) long
blocks (LBs), are associated with the channel quality
information (CQI). In a case where the same user
equipment transmits both the data arrival
acknowledgement information (ACK/NACK) and the channel
quality information (CQI), if plural TTIs can be used,
the method described in examples (A) or (B) of FIG. 5
may be used. Further, in a case where the channel
quality is reduced due to, for example, the movement of
the user equipment from the center portion to the

boundary portion of the cell, the report of the channel
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blocks so that in total twelve (12) factors (first 10 through twelfth factors)
are provided with respect to each Ill. The block-based modulation section
308 in FIG. 3 extracts (generates) an information sequence to be
transmitted in one Il by constituting a fites$t-Hong 1.5 block (LB) by
multiplying the first factor to each chip of the CAZAC code sequence, the
CAZAC code sequence being allocated to the user equipment and having

a lgngth associated with the, lengdy of ong lang lock(LR), gonstiiting &
second long block (LB) by multiplying the” 20 second factor to each chip o
the-§4me A7 AE colR SsetubRed 115 fEpating Wﬁ%&%ﬁ&@tomcm NACK)

consfitutedbird cthrougmtweaifth longrilaeksol BS) ansl aycanging e tted via
generated first through twelfth long blocks (LBS) in_this order to form pne
R R e P B R ires Blogg anged
(LB)isan onthogonak wvode seguende dllocatédh by theéserving cell to

distinguish the uger %ggpgg[%@o%%tp angthenand the < .4 modulation

characteristics of The CAZAC code sequence are described below. 30
ThRDHET Disefite FobrierTefsforRi) setfor BI0 Ferfonisr@ DRI one
comvert imexdaraingdata 41o tisequency-domais data. the suboarner-ge

mapping section 312 performs a -30- mapping_in the_frequency domain.
oI whers 1 FOM (P eiehty ek MUGBERTE) mand &
emphoysds fortmeliplexingesigrals fromr pluraloset equipméntythgoect to
subcarfiermapping section 312 performs the mapping on 5 the signals in

accordance with the bandwidth set by the frequency setting section 336.
The FDM systent hfethd Ghcibassd I8efizéd FOM ni@tRéd andH 8 in FIG.

distrikuted £ mgthask it the) logalizedfRManethods aponseeutive be
transmitted in one TTI by constituting a first long
block (LB) by multiplying the first factor to each chip
of the CAZAC code sequence, the CAZAC code sequence
being allocated to the user equipment and having a
length associated with the length of one long block (LB),
constituting a second long block (LB) by multiplying the
second factor to each chip of the same CAZAC code
sequence, by repeating the procedure to constitute third
through twelfth long blocks (LBs) and arranging the
generated first through twelfth long blocks (LBs) in
this order to form one TTI. The CAZAC code sequence
commonly used for each long block (LB) is an orthogonal
code sequence allocated by the serving cell to
distinguish the user equipment from one to another and
the characteristics of The CAZAC code sequence are
described below.

The DFT (Discrete Fourier Transform) section

310 performs a DFT to convert time-domain data into
frequency-domain data.

The subcarrier mapping section 312 performs a
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bandwidth along the frequency axis is allocated to each 10 user

equipment. On the other hand, in the distributed FDM method, a downlink
signal is generated so that each user equipment has plural intermittent
(distributed) frequency components actdss a wide frequency range (i.e.,
across the entire bandwidth FRB2 dedicated to the uplink 1.5 control
channel). The IFFT section 314 performs an IFFT to return from a
freguenaysdomain signal,back tn a time; domain %g%'ilﬂﬁﬁ?d@wga the
section 316 adds CP (Cyclic 20 Prefix) to the data to be transmitted. The

cy i prefia e serveLHs Ay Uird intérvalktorabsors B propagafibR L oyed
delayanslreeeived:timigg sifferencesrebplusaluser eguipmentatghent, the
base gtation.. The multiplex sectiqﬁ?. 318 thiplex%s the dact% 25 to be
transmitted With the’ piiot channel to generate™ transmission symbols. Tie °"
pilotchanhehis transmitied usiagthe shidrhblotks (EBUandSB2Yeshowmn the
in the, subframe of FIG 4. The RFfransrpission;section 320 HELRMMS @04

30 digital-to-analog conversion, a frequency conversion, band limiting and
the! kel igtPansinit fiePttarsiRisSiol 8yhbers LY & raldis tretfuehey !

powet aBplifierr322 adjuststhe r3ttramsmissionqpower. Eha skiplexere
324 adequately saparates he ransmission.signal from lhe peceived, |, o
S|gnaP 0 provide o-%vay Simuftaie6us dommunications. 5 THe ¢ode
inforsratiorospavifyimy .secfion 836 spécifiestheccodeninfdmmation t ributed
inclyding, the, CAZAC code, seqeage (sequence aumben)., & cyglic shift ¢, cn
amount of the CAZAC code sequence, and the information related to the
user equipment has plural intermittent (distributed)

frequency components across a wide frequency range (i.e.,

across the entire bandwidth Frgy; dedicated to the uplink
control channel).

The IFFT section 314 performs an IFFT to
return from a frequency-domain signal back to a time-
domain signal.

The CP addition section 316 adds CP (Cyclic
Prefix) to the data to be transmitted. The cyclic
prefix (CP) serves as a guard interval to absorb a
propagation delay and received timing differences of
plural user equipment at the base station.

The multiplex section 318 multiplexes the data
to be transmitted with the pilot channel to generate
transmission symbols. The pilot channel is transmitted
using the short blocks (SBl1 and SB2) shown in the
subframe of FIG. 4.

The RF transmission section 320 performs a
digital-to-analog conversion, a frequency conversion,
band limiting and the like to transmit the transmission
symbols using a radio frequency.

The power amplifier 322 adjusts the
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transmission bandwidth used in the user equipment. The 10 code
information may be detected from the broadcasting information from the
broadcasting channel or individually reported from the base station. Such
an individual report may be transmittedising the upper- layer signaling
using an L3 control channel or the like. 1.5 In a case where the allocation
information of the downlink data channel is not transmitted via a downlink

L1/L2 cantrol g@ggn%égmefgr. example, user equipment employing the

persistent scheduling, the code resource (i.e., the code information

including the CAZAE &bt 2 88qieicer@egtende HumBRAL terdycliee
shiftrameunt«fi the GAZALICatesequence card thedinforgadiontelatedto de
the transmission ba}ﬂ?width transmitting the data_arrival

ackr‘ivéjwlveqaéfer?‘lélrr[}fl information (ﬁ%ﬂ?ﬁ?ﬁ(ﬁ@ and/Sr the channel quality
information (CQIY Issindivitiually 25meported tepach Gsemequipmentim 330

adyance; ysing the, Uppsrlayer signaling /s 9ﬁ%€r{'9§ﬂnigoac§l%?oé‘zgz;4c code

embodiment of the present invention below, the code information
SpECIFITY SECibTEIBIEAISE sPBEfiEs which oYthbgbnaltode sétfientedd the
indicated by sugrouppf S0dactoss (bleckspreading-codersegpeace toe the

multiplied to each of the plur J%%iocks. The CAZAC code generation
R S PR T LA SEe Lo T e S thee
-3Z:sgguence nupber speeifiethin thetcodesidformationh&hé cyelitcstift ing

seqtion 334 detests.another, CAZAC gode sequenge by cyclically shifting

the CAZAC code sequence in accordance with the cyclic shift amount 5
spedified it codetiffstmation fhife oI WIAG the CAZAE codetish an

brieflys deseribed. FdEo Bshows ae examplanafithe CAGAGLodReASpPPer-
layer signaling using an L3 control channel or the like.
In a case where the allocation information of the
downlink data channel is not transmitted via a downlink
L1/L2 control channel in, for example, user equipment
employing the persistent scheduling, the code resource
(i.e., the code information including the CAZAC code
sequence (sequence number), the cyclic shift amount of
the CAZAC code sequence, and the information related to
the transmission bandwidth) transmitting the data
arrival acknowledgement information (ACK/NACK) and/or
the channel quality information (CQI) is individually
reported to each user equipment in advance using the
upper-layer signaling. As described in a second
embodiment of the present invention below, the code
information specifying section 330 also specifies which
orthogonal code sequence is indicated by a group of
factors (block spreading code sequence) to be multiplied
to each of the plural blocks.

The CAZAC code generation section 332

generates the CAZAC code sequence in accordance with the
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shown in FIG. 6, the code length of the CAZAC code "A" 10 is given as L.
For explanation purpose, it is assumed that the length L corresponds to
the period of L samples or L chips. However, this assumption is not
essential to the present invention. TheZ2AZAC code B (shown in bottom
of FIG. 6) which is another CAZAC code is 1.5 generated by shifting
(moving) the last A samples (hatched line part) including the last sample

(Lthag!EH@% of, theCAZAC-cqde Ado pefargthe 1st.sample.ofihe o, |
CAZAC code A. In this case, the CAZAC code A and the CAZAC code B

become orthogohaSwify actt oftiet fithS 26 réspect 16 ASEd BifibagRNOther

(LG )z hrotheswosdsyaetirst CAZAG, 60deand @ second GAZAELadezZAC
become orthoggrqal with each other when th ond CA%AC c%d i

S eis
geﬁgrcfl;f?edS eb%/ cycﬁgalﬁ/nshallf%ﬁa A Sélr‘fgf 'E’H:—)tf%rst %ﬁzﬁ%ccold:e. S ﬁé‘crtefoarrél?unt
whepec CAYAC code having@ecadeflengthtafdn25 (L samples) is

provided, theoreticallyy it becomes ; passikie do provide L RAZAC qodese)

which are orthogonal with each other. On the other hand, when a third
CATRC TedeieAs generated by a method other than cyclically shifting a

part of a first CAFAC. cales thg thiethCAZAGH3Q code and the first GAZRC  As
cog% glvta not beg%@e obrtho?gnal V\é{tgﬁach er. Howeve

cross-correlation value 'betweef irst CAZAC coalelean a raCn o?nde A

code er_\icreils Aot & CAZAC ce_d@ isamaich @ne@terﬂwethel:drow-%s sumed
corrglation yalug hetween the first codeand e g CAZACs app1es

code. From this point of view as well, the CAZAC codes are preferably
used elreF WHeh the FAZKE L codesi drediot Wil e $$atily BrtR6Gorsal TAfht 121

eaehy othes ip bordertoicontiol (reduce)rthe arassscorrelation vakiGown in
(interference \%alg )G In r%l;ls embadiment of thggre%%ﬁr&vegggn, CAZAC

codés hig¥ing such ehardctétistics aré g8 in' =" € s
generated by shifting (moving) the last A samples
(hatched line part) including the last sample (L
sample) of the CAZAC code A to before the 1°° sample of
the CAZAC code A. In this case, the CAZAC code A and
the CAZAC code B become orthogonal with each other with
respect to A=(0 through (L-1)). In other words, a first
CAZAC code and a second CAZAC code become orthogonal
with each other when the second CAZAC code 1is generated
by cyclically shifting a part of the first CAZAC code.
Therefore, when a CAZAC code having a code length of L
(L samples) is provided, theoretically, it becomes
possible to provide L CAZAC codes which are orthogonal
with each other. On the other hand, when a third CAZAC
code is generated by a method other than cyclically
shifting a part of a first CAZAC code, the third CAZAC
code and the first CAZAC code do not become orthogonal
with each other. However, the cross-correlation value

between the first CAZAC code and a random code which is

not a CAZAC code is much greater than the cross-
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plural user equipment, the CAZAC codes being selected 10 from a group

of the CAZAC codes (which are generated by cyclically shifting a part of
one of the CAZAC code included in the group of CAZAC codes).

However, among those L CAZAC codes3erthogonal with each other, L/LA
CAZAC codes are actually used as the pilot channels of 1.5 the user
equipment (moving stations), each of the L/ILA CAZAC codes being
geperated by eyglically shified:by. AnxkA fiom an origingl CAZAC gode 1o

(where, n=0,1,...,(L- 1/LA)). Wherein, the symbol "LA" denotes a value
defetmiited-baded 67 asmultipattipropagatish-délag amolit. 26 Byf@toing the
thisatmay hegemespessiiie te agpropriately mawtainibe othegonality:
between uplink control channels transmitted from plural user equipment .
VR s s milipats SriioRiant, DTS ST CAZAC chdss te” et in
described indocoments sucteds C=C.Chg, "Polyphase 25<cbaes withvgdo:
pergglig@ngpépgéarggq@igg; IEEE Trans. Inform. Theory, vol. IT-18,
pp.531-532, July 1972; 3GPP, R1-050822, Texas Instruments, On .
allocation of uplifk stiblchaRRRINEDTRAISEIFDMAS STRE-fréguéaty o/
settingrsection 3361 1@ g3 s3Q-specifieswhich fraquescy istoke usad

for each user equipment WhergthecED &ng%q;uenc Do#pain Multi Iexir%%)d

méthod i used for e transmission of the uplnkcoco% rof chartel from
pluralcaser eguipmeentf-34- HeAdikE sigpakgeneration sectiorg83&rated by
Proydas a pilgt,channel (o,e indluded ip ihe nplinke copokehannel £
described above, the pilot channel is transmitted by using the short

blotRs {8B82ISBY) 5hodRIHRNE Subfiale confitration BPEFGEL . TRECNI

piletrchaangl instudes anyCAZACHogerallocatedioeach Yseler, 1L/L,
equipment. The CAZAC co%ef r the pilot.channel may be specified b
thegsggc?ucen%% S B ar Léa%/](_:l\{c L?S@d as t?he plE)ot cﬁanne]}/s of

the user equipment (moving stations), each of the L/L,
CAZAC codes being generated by cyclically shifted by
A=nxL, from an original CAZAC code (where, n=0,1,.., (L-

1/L,)) . Wherein, the symbol “L,” denotes a value

determined based on a multipath propagation delay amount.

By doing this, it may become possible to appropriately
maintain the orthogonality between uplink control
channels transmitted from plural user equipment even
under a multipath environment. Details of CAZAC codes
are described in documents such as D.C.Chu, “Polyphase
codes with good periodic correlation properties”, IEEE
Trans. Inform. Theory, vol. IT-18, pp.531-532, July
1972; 3GPP, R1-050822, Texas Instruments, “On allocation
of uplink sub-channels in EUTRA SC-FDMA”.

The frequency setting section 336 in FIG. 3
specifies which frequency is to be used for each user
equipment when the FDM (Frequency Domain Multiplexing)
method is used for the transmission of the uplink

control channel from plural user equipment.
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shift amount. Generally, the length, the period, or the 10 number of chips
of the long block (LB) is different from those of the short block (SB).
Therefore, the CAZAC code CL to be included in the long block (LB) and
the CAZAC code Cs to be included in-th¥e-short block (SB) may be
separately provided. However, those CAZAC code CL 1.5 and CAZAC
code Cs are used in the same user equipment, therefore the CAZAC

code CL and the,GAZA¢ codeGSmay be felated with each giher(sych
as a part of CAZAC code CL constitutes the CAZAC code Cs). FIG. 7

sh&WS ahE@niplary Onfighratiohlof & 20%asesstatisifapparafiis uplink
acedlingoto amembedimentof dae present invention. Asshewnds FGaknel

the base station a ratus includes a duplexer 702, an RF receive
o R LA B Sl SRR TR SR r EaeB2)
FoatiemTransfdrh sectidir 208, & chdnge] 25tastimationtseetiond 710Tae

subgarger demappingsection£12,,a frequency [egionLaualizaton o each

section 714, an IDFT (Inverse DFT) Section 716, a demodulation section
71858 FetPARSHAISSIBA contrBPséctibh™T 260 dsscheduler o722 unll £e6dere L
infoRation sgiting seetioroi24.139 Hheyduplexentadadeguaielyhe cyclic
separates the transmission signal from the received signal to provide
e SRS STRRICRonS  The REAetene Lechad 704 ©F the
perfonbs a diditat k3% stocenatdg cdmversiohpa freqUBhcy somdiersSiongent from

bapg Jiniting apddhe Jike SO,35J0process recelyed Syginols iR a cazac

baseband. The receive timing estimation section 706 5 specifies a

receNR fimingbaSed BR 4 hidhizdtn! eRaniel oF thelpifdt ardnéhe
in thezeceived signal: I heFRTh sectiri 708, peHermsaFRousiebck  (SB) may

trapsformation fo gonvert imgdpmaip data Mo 1ose cazac code Cx
and CAZAC code Cs are used in the same user equipment,
therefore the CAZAC code C; and the CAZAC code Cgs may be
related with each other (such as a part of CAZAC code Ci
constitutes the CAZAC code Cg).

FIG. 7 shows an exemplary configuration of a
base station apparatus according to an embodiment of the
present invention. As shown in FIG .7, the base station
apparatus includes a duplexer 702, an RF receive section
704, a receive timing estimation section 706, an FFT
(Fast Fourier Transform) section 708, a channel
estimation section 710, a subcarrier demapping section
712, a frequency region equalization section 714, an
IDFT (Inverse DFT) section 716, a demodulation section
718, a retransmission control section 720, a scheduler
722, and a code information setting section 724.

The duplexer 702 adequately separates the
transmission signal from the received signal to provide
two-way simultaneous communications.

The RF receive section 704 performs a digital-
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frequency-domain data. 10 The channel estimation section 710 estimates
the channel quality of an uplink channel based on the receive quality of
an uplink pilot channel and outputs data for channel compensation
(channel estimation value). The subcarfier demapping section 712
performs 1.5 a demapping on a frequency domain. This process is
performed in response to the mapping process performed on the

freguency deypainp.gach user equipment. Lhe fregHeRcysregion pang

equalization section 714, gerforms equalization on the received signals
baseéd'oh 120 tHid Ehdnitiel estiRafion values. PREASEP sEEfGH 786, Sympols
perfarms aadBEAndnverse Discrete Fourier Transform) process to return

from a frequency:- ce)main %ifll(‘,%' bcackitg atierg -idn%%aignsign%l %51-1”“?06
demodulation section 718 Gemnodutates the tecéived 5|gna?s. an fre
entodiménteaf the peesent advéntiom thébapkink conteol shanheldgization

demogulated é‘?dt?llétpﬁﬁ%‘@ chanpalquality infrmation;(CQY) 0t gna .

downlink channel and the data arrival acknowledgement 30 information
(ACK/NACK) of thesddwinlink&falta eRariiél. Thefret@nsmissishtdéitrol

segtiom 20 rprovides new paskelata onpaskeidata tbe retrapsmitted
based on the col%tent of th%qga arrival -36- acknowledgement

informa 1|loenn(ﬁA36 /P\i%ad%). € scheduler 722 determines the allocation of

downlink resourd@;ebasledmretheeresmm@tmme@coqfuaﬁtyﬁ)infmm'artiames
(CRhofihe downlink channel apd_5 some gihergritgrion. the.schedulery, o

722 further determines the allocation of uplink resources based on the

receFI-PER UT B e Fil Gt chaRnePtdisiiftéd OfformeathtUse? RUpMet tS
and semerothereriterien. Bnpensation (channel estimation value) .

The subcarrier demapping section 712 performs
a demapping on a frequency domain. This process 1is
performed in response to the mapping process performed
on the frequency domain in each user equipment.

The frequency region equalization section 714,
performs equalization on the received signals based on
the channel estimation values.

The IDFT section 716, performs an IDFT
(Inverse Discrete Fourier Transform) process to return
from a frequency-domain signal back to a time-domain
signal.

The demodulation section 718 demodulates the
received signals. In the embodiment of the present
invention, the uplink control channel is demodulated and
outputs the channel quality information (CQI) of a
downlink channel and the data arrival acknowledgement
information (ACK/NACK) of the downlink data channel.

The retransmission control section 720,
provides new packet data or packet data to be

retransmitted based on the content of the data arrival
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determined results are output as scheduling information. 10 The
scheduling information specifies information items such as frequency,
time, and transmission format (data modulation method, channel coding
rate and the like) used for signal transidtssion. When the traffic such as
VolIP traffic in which data are periodically generated is 1.5 to be
processed, the scheduler 722 applies the persistent scheduling so that

predeiermined LadianrespHices.are periodically gllecated. The code

information setting section 724 specifies, based on the allocation result
from the 20 schédfef 722 3Hé bdé FffofiRafdiiRRRIing thefdedientéon of

numben indicatingsbe LALAC £ode, e ayclc rshift amaunt,@angd usablee1
freguenay bandwidth used in the ypinfrom the user eqyipment, The
code fnformation may bé simultaneously broadcastéd to'éach tser
eqaipneen 25ausing a throadeast cAarnel ordndividualZiepbrtedite reach

userequipment Infhe former case,each ‘&%?Ii%ﬁk“i%‘@%ﬁ_sc_@gug‘%‘% & on

uniquely detect the code information specific to the user equipment.
WHETPtheS persistentschetitiling istapplirate usel 8flipment AtherBo-¢sdd
resotsee Lcnthecodedafoimation inchudingihe CAZLAC codesequance The
(se&gjéence num(fer), th%ggclic shift amount of the I(EA(;A_LC code £ f
sequer?crer?%lrﬁﬁ hé intormation reldtedtd thé transmission bandwidth) "= +°" -
trafibmittind ¢b1-3i7~ gdatan drrivab acknowledgenmentsinformatioat ion items

(ACKINAGK) andigrthe. chappglgualifysinformationd CQU) ise idhddually; « o
reported to each user equipment in advance using the upper-layer

sighafig. - ERD. 8'hE\0S! exERplely bperdiohs acebriing'® & 1ike)
embogdimentrofdhe present invention.ikorthis exesmplenavithrespee teuch as

usey.squipmepto which (he persisent schedulings appled te sode oy .
to be processed, the scheduler 722 applies the
persistent scheduling so that predetermined radio
resources are periodically allocated.

The code information setting section 724
specifies, based on the allocation result from the
scheduler 722, the code information including the
sequence number indicating the CAZAC code, the cyclic
shift amount, and usable frequency bandwidth used in the
uplink from the user equipment. The code information
may be simultaneously broadcasted to each user equipment
using a broadcast channel or individually reported to
each user equipment. In the former case, each user
equipment is required to uniquely detect the code
information specific to the user equipment. When the
persistent scheduling is applied to user equipment, the
code resource (i.e., the code information including the
CAZAC code sequence (sequence number), the cyclic shift
amount of the CAZAC code sequence, and the information

related to the transmission bandwidth) transmitting the
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information including the CAZAC code sequence (sequence 10 number),
the cyclic shift amount of the CAZAC code sequence, and the information
related to the transmission bandwidth) transmitting the data arrival
acknowledgement information (ACK/NACK) and/or the channel quality
information (CQI) is individually 1.5 reported to each user equipment in
advance using the upper-layer signaling. The user equipment to which

the;persistent; scheduling is,applipd Wwhiquely Aeiects s.code k /nack)
information specific to the user equipment from the 20 upper-layer

SigRRANG TG EREraf ARB TOJE sfbirmatidm A& ekt itérRd uéis as that

N sequences 4C#Y, C#2ontC4N) are providedas &g CALAG cade advance
se uencesthlsed in the_clell that M C)écli%shift amounts (O,LA,..., (M-1)

XL flar}g proﬁdélcﬁD fith re%é’éecﬁ t6 €dch CAZAC code sequence, 25 that

the Frequency Dohtain ¥uitiplexing {EDM)4ds to beecused] and thatthersing to

are,f; usaplefreauency papdwidihs (Bwl, BwZ..r,BWE). In step Beiof FlG. rp1 e,

8, uplink resources are allocated in the base station apparatus. The
allgcdtionr 8610¢ fe GplinkSeSobfEests pefoled Wheh theée persistent
compmetcationsstads aphe tplink reseureesdnelude the-dnfoimatign ehthecode

time-frequency resources and the code _r urce with respect to the
S dPhe ONTA EB R kBT iR Tb A on| Seduence
(ACKIIMACK) aht¢he stransmission of anCQhreledsetteguest. Ahesede

allcation results ate (eporiedo ser egHipmeNtusing an L2{MAC) or
an L3 (RRC) signaling. 5 In step M2, the user equipment specifies the

inférrAatiohierthe teSoutedd d8éd infapihikifid éode ihPrMation forthaal
userggupmeaased omthedntormation rthenzZ IVAE) @y Hhe k3e

(R§g2§%£¥mg%élity information (CQI) is individually
reported to each user equipment in advance using the
upper-layer signaling.

The user equipment to which the persistent
scheduling is applied uniquely detects the code
information specific to the user equipment from the
upper-layer signaling. Generally, the code information
may include items such as that N sequences (C#1, C#2,..,
C#N) are provided as the CAZAC code sequences used in
the cell, that M cyclic shift amounts (0,Lp,.., (M-1)xL,)
are provided with respect to each CAZAC code sequence,
that the Frequency Domain Multiplexing (FDM) is to be
used, and that there are F usable frequency bandwidths
(Bwl, BwZ2,..,BwF).

In step B2 of FIG. 8, uplink resources are
allocated in the base station apparatus. The allocation
of the uplink resources is performed when the
communication starts. The uplink resources include the
information of the time-frequency resources and the code

resource with respect to the transmission of the data



10

15

20

25

30

FIG. 9 shows exemplary patterns of the 10 combinations of the CAZAC
code, the cyclic shift amount, and the frequency bandwidths. As shown in
FIG. 9, first, plural user equipment is multiplexed with each other using
the code domain multiplexing (CDM) method using the same-root CAZAC
codes (which are orthogonal to each 1.5 other when the CAZAC codes
are included in the same-root CAZAC codes). When the number of the

user.equipment (HUsers) igLeases. therusers are codemultiplexsd by g tne

using the same CAZAC code sequence in a different (another) frequency
bahd @it \WReAthe humbe? bf fifel 26 8ersFORRAE increas@s Sttt Location

anethen usablefeequepey thandvydihsis addiionally provideichgnaitheL2  (MAC)
CDM is pe f%r‘?g%ﬁ each of the usable frequency bandwidths. In other
words, Boti the and the FOM can be performed. However, the CDM

is preferentially perfostred. 28 Whé theinemberofipsers furtiperdndreases he

and exgeeds. fhe nymbey, of ygg@gpeggamggmgpl%qq Ay the DM ode

and the FDM using only one same-root CAZAC code Sequences, another
sarfelobl CAZAT E6de sBGuerTes &EUprRIlRIEd totRamplexthé tkers

usingftbe DM using-3@ both therxChMoand the EBM(#hen Bignaling.
same-root CAZ ode, sequences (C#1, C#2,...,C#N) are provided, M
oyl ot amotriS (0. AS TSGR TS L1a A et
eacli@AZAC code sequénce, the fréqueniey, damainc391 multiflexingamount,

(FRMY) is- yseds And. fe Hsaplg frequeney, bandwidths, (Bwl, ?P{"ZF-I-@BWC'?I_B)E) first,

are provided, the sequence number of the CAZAC code is expressed by

RovhE Uiplvalié afteFAthePisdirmal Soft S Fdvixoy 5'Fhe each other
(Pag: R (MxE)) A itfreauency bandwigthds used, (ans thesyelisshift i ng

STt o0 LA ER O L ) EOMRE TR e ooy
other when the CAZAC codes are included in the same-root
CAZAC codes). When the number of the user equipment
(users) increases, the users are code-multiplexed by
using the same CAZAC code sequence in a different
(another) frequency bandwidth. When the number of the
users further increases, still another usable frequency
bandwidth is additionally provided and the CDM is
performed in each of the usable frequency bandwidths.

In other words, both the CDM and the FDM can be
performed. However, the CDM is preferentially performed.
Whe the number of users further increases and exceeds

the number of users that can be multiplexed by the CDM
and the FDM using only one same-root CAZAC code
sequences, another same-root CAZAC code sequences are
provided to multiplex the users using the CDM or using
both the CDM and the FDM. When N same-root CAZAC code
sequences (C#1, C#2,..,C#N) are provided, M cyclic shift
amounts (0,Lp,.., (M-1)xL,) are provided with respect to

each CAZAC code sequence, the frequency domain



10

15

20

25

30

number of the users exceeds 3, another frequency 10 bandwidth Bw2 is
provided to be used. However, instead of doing this, when the number of
users are more than 3 and equal to or less than 6, it may be possible to
add another CAZAC code sequence #2 %vhile using the same band
frequency bandwidth Bwl. This is because the CAZAC code 1.5 sequence
C#2 cannot be generated by cyclically shifting a part of the CAZAC code

sequance,$#1 and vigeugrsas anddhe CALAG codgseguences,CAlL and

C#2 are not orth?&qonal with each other, but the cross-correlation value
beRFEEH tHe {GAZ AR CodeReEquentds CHATShPERT DeHecorhes IEpaiveRr e

smalligneugb £ The spegified cedednfosmatipn ésserported to each of the
CAZAC cgge g!fneratgforwlsectiogtSBZ, the cyclic.shifisecti.on 334f th]g

frequency sel%ﬂng SBction 336, and' tﬁetp}ﬁ%t gi%ﬁéﬁ%engf)ajﬁ%};\ s%ctio(n éég.xF) )
25Refertitirbackltb FIGx B) in/step’Mar dweiasery eqaipvent determines=d,

whether.there s any erigl i eagh packet data;ofthe downlink data

channel. The error detection may be based on the CRC (Cyclic

Redundarey ‘CREK) tleth8d 6F ahy ofi&riapprdpriate KomRrst¥ction 30

method in this technicakfielctake ackowiedge gesponrse eKmultiplexed

indIil%antg]g rthgtfthte{le isunsoe%rsrore ggé%cé%d or thaeng tktlegtred error is I\{vithin the
allowable range orthé negative acknowledge response IEI%\%%) 148-

indicatiigitbahamenor is detesteddsl deteriminedtswith relép@et\zt_ele,achnstead
pagket data, The,acknawledae [eSPONSE (AGS andthe NeoatlNE e than 3

acknowledge response (NACK) constitute the data arrival
acRAsviedgermhehPinfdimation S5HATKINAEK)TYsteS MRS 8FF 3.8, the 249

usemnequipmenh generaigs the daterardvaacknonedgementdinfornatien band

(A(f‘ﬁlel\(lqﬁggg9&%%%82}%%{16%%% .Of t%%ggtai%rrik\alglcause the CAZAC code
sequence C#2 cannot be generated by cyclically shifting
a part of the CAZAC code sequence C#l and vice versa,
and the CAZAC code sequences C#1 and C#2 are not
orthogonal with each other, but the cross-correlation
value between the CAZAC code sequences C#1 and C#2
becomes relatively small enough. The specified code
information is reported to each of the CAZAC code
generation section 332, the cyclic shift section 334,
the frequency setting section 336, and the pilot signal
generation section 338.

Referring back to FIG. 8, in step M4, the user
equipment determines whether there is any error in each
packet data of the downlink data channel. The error
detection may be based on the CRC (Cyclic Redundancy
Check) method or any other appropriate known detection
method in this technical field. The acknowledge
response (ACK) indicating that there is no error
detected or the detected error is within the allowable

range or the negative acknowledge response (NACK)
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acknowledgement determined in step M4. The generated 10 data arrival
acknowledgement information (ACK/NACK) is transmitted using the
frequency and the code resource allocated for the transmission of the
data arrival acknowledgement informatidor (ACK/NACK). In step B4, the
base station apparatus 1.5 receives and demodulates the uplink control
channel from plural user equipment. Each user equipment transmits a

similas pplink gantgl chappelbytyses anyqfthe CAZAC £qde S6qUENCE;

having a different cyclic shift amount, a different frequenci/, or a different
P

CAZACE e6de s8qhende PO frofttHat bR any btifer USEP eYuipHiENt LASPONSe

desarihed abavea eashdaeng blogk khB)v Besinglefaeton iss anultipliex) to
the entire C%% AC de.d;']gerefore thel bas stat'hon aF{)épngral;gsicI?Poadd

0
COonsStL1 S tﬁ'llqe arriya ACKNow.le e I ion
the u;:r)]llntf( control € annelsahavmg the same p ase,% e up]ﬂnk contro

chd@gd{g BaFg) transmitted from each user equipment. As a result, the

orthogonality bety\g;egttgg samestook LAZAC cades having different )

cyclic shift amounts can be maintained, thereby allowing the base station
apP&ritds t6 HeHbM A oriidgonaP separation of ecsighals frohe spation

pluralaxsen eguipmenteEven whea the SAZAC sodes avhich are Apt val
ortho%or(ljallvvei@ each (%t re being&xsgg, it may Ecomﬁpossible to

her
seﬁacra e the s@ﬁg]grfron(??heerp traruser eq%?ﬁ%en with a r%la?i%l?ﬁgv%gfi

T4liairtu@rferenicealéveldcmpdredqﬁﬂtealtaSelﬁmgr@ajranddmcge(qu@i@b is
s used, Eprther. by determiping thecantents of the twelve (42) factors oo

(first through twelfth factors) used for'the uplink control channel of each 5

usérequiprent, itrhal bR cormesossibie t deteriiiie theteorteht 5Pthe
data-arivah acknewdedgementintormation AACKINACK) and/or the

channel qualiy information (GO, Jn step M8, the user equipment,
receives and demodulates the uplink control channel from
plural user equipment. Each user equipment transmits a
similar uplink control channel but uses any of the CAZAC
code sequence having a different cyclic shift amount, a
different frequency, or a different CAZAC code sequence
from that of any other user equipment. As described
above, in each long block (LB), a single factor is
multiplied to the entire CAZAC code. Therefore, the
base station apparatus can add the uplink control
channels having the same phase, the uplink control
channels being transmitted from each user equipment. As
a result, the orthogonality between the same-root CAZAC
codes having different cyclic shift amounts can be
maintained, thereby allowing the base station apparatus
to perform an orthogonal separation of the signals from
plural user equipment. Even when the CAZAC codes which
are not orthogonal with each other are being used, it
may become possible to separate the signals from the

plural user equipment with a relatively lower
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receiving quality of a downlink pilot channel and 10 detects the CQI
(Channel Quality Indicator) by converting the measured value into a value
within a certain range. For example, when the receiving quality is
classified into thirty-two (32) levels, by-édnverting the current receiving
quality (such as SIR) into a value 1.5 corresponding to one of the 32
levels, it becomes possible to detect (indicate) the CQI by using five (5)

bits. Lhe yserequipmentip which the persistent, sehedulipgds applied, n gom

measures the receiving quality (CQI) of the downlink channel based on
the’FERGd 26 spécifiéd By thé Base Stationaphar&tts 1 it i Aot esseRfialten tS
the-preseat inventien ta perferms step Ndiangstep M ihthisverderh
Namely, the determination of the data arrival acknowledgement

infoTbAation (ACK/RACKY aridthe RsaS: rervdht of fecaNing 25 LI
(CO¥amay be iperfontnedianytiame iretheneperations L Step d44G; the userthe

equipment gegerates the, uplink contral chappsl for reporting %%%@@mation

(Channel Quality Indicator) to the base station apparatus. As .
dedérided'andve, MEBREK-DARed MrcdifaticH pattdrd  derisration sadtiorF2l) -
306 in FIG. 3 providestene fagjort withuespect ¢ epele 6t thetwelvel2) he

Iar%e blocks so that jn total t\_zyelve %12?] actors (fi&st %hrngh tWEIfth -42
fac gr%? éyelﬁﬁ)v%lea Wi ﬁ/re?speaét o’ dach fii* Gne or nioré tactors 6f the

tweleé €t2)factoes (elicat€ e rdata @ndval agkriowladgement imformation
(ACKINACK) o, the CQLChanog! Quality Indicgtox). Jhe ppper canitols

channel may have a subframe structure as shown in FIGS. 4 and 5. For
examplel by mariglying thetdirsefatior Sto tHe entifd 6f G- EAZAI code L 1Y

sequences(@leady cyctieallyshifiad)-allosatedp the usesequipmesttbeting
the current receiving quality (such as SIR) into a value
corresponding to one of the 32 levels, it becomes
possible to detect (indicate) the CQI by using five (5)
bits. The user equipment to which the persistent
scheduling is applied measures the receiving quality
(CQI) of the downlink channel based on the period
specified by the base station apparatus.

It is not essential to the present invention
to performs step M4 and step M8 in this order. Namely,
the determination of the data arrival acknowledgement
information (ACK/NACK) and the measurement of receiving
quality (CQI) may be performed any time in the
operations.

In step M10, the user equipment generates the
uplink control channel for reporting the CQI (Channel
Quality Indicator) to the base station apparatus. As
described above, the block-based modulation pattern
generation section 306 in FIG. 3 provides one factor
with respect to each of the twelve (12) large blocks so
that in total twelve (12) factors (first through twelfth



first long block (LB1) is generated. By multiplying the 10 second factor to
the same CAZAC code sequence, the second long block (LB2) is
generated. In the same manner, by multiplying the Kth factor to the sane
CAZAC code sequence, the Kth long4@ek (LBK) is generated. By
repeating this, a frame for the uplink control channel 1.5 having twelve
(12) long blocks (LBs) is generated. More precisely, the frame includes a

pilot.channe) h%\%gKSEQMC%%QQ%%'%C%W&%ﬁnpﬁl1. One or

generated as described above is transmitted from the user equipment 20
to BHeSasktPSthfsIT appardifs (&iRg Sdedicdted Hektifcy Bandwitth. T
useeguipmeni; tol whichibe 1persisie schaeddingsis applied tRNSMIR) or

the measured, receiving quality (CQI) of the downlink channel using the
T W VAE RSB A6 e B TStk o6 SRoGRER by GHE=Fo1
basé statioh apparatas fortheutrdmsmissipnofthe signas forlreporting the GS .

receiving qualing(CQD) of the dowplink.channel. Embodiment 2,3Q FIG.1Q,
shows a configuration of user equipment using a block spreading code
acEGrdinefto™d seEBn@ EnfBtlimeRPof the Pres&iftiettiondFhe 2y

coafiguratien of theniser egyipmerida HQ. 10 isalnast A3-similaitortbat the
of the user equi ntin F but is greatly different jn that the user.
t’ﬁh ST lﬁqﬁ?%rg%cﬂ i%B% I%n ]}/ te§l %/ ijE'S SJH% ing the

1 6 15 _ge a .
equipment 1 usesa block sp adleng code (BLSC nin
FIG et nthefaseraquipmentfurthaecinChides acloldek spreadingeb sebtion

333 Lhe flork spreading seetion 335 provides.a QIoup pfaihe same

predetermined number of factors (block " spreading code), so that each

factoria Hhultipiediiol thedortesporidlond BoER(LBY THaebisake CAZAC
spreagings €gdedsan ortheganal cedg seguence amd yhich egheganatd. By

repeating this, a frame for the uplink control channel
having twelve (12) long blocks (LBs) is generated. More
precisely, the frame includes a pilot channel having a
CAZAC code.

The uplink control channel generated as
described above is transmitted from the user equipment
to the base station apparatus using a dedicated
frequency bandwidth. The user equipment to which the
persistent scheduling is applied transmits the measured
receiving quality (CQI) of the downlink channel using
the time, the frequency resource, and the code resource
specified by the base station apparatus for the
transmission of the signal for reporting the receiving

quality (CQI) of the downlink channel.

Embodiment 2

FIG. 10 shows a configuration of user
equipment using a block spreading code according to a
second embodiment of the present invention. The

configuration of the user equipment in FIG. 10 is almost
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10 code sequence is used is specified by the information from the code
information specifying section 330. FIG. 11 shows a configuration of a
base station apparatus using the block spreading code according to the
second embodiment of the present 1.%iAvention. The configuration of the
base station apparatus in FIG. 11 is almost similar to that of the base
station apparatus in FIG. 7 but is greatly different in that the user

equipment Jn EIG 11 psesthe, block spreading cade (BLSEYAS shewn in g
FIG. 11, the 20 base station apparatus further includes a code
infarrRationYséttind S&&tivn 724. FietcddintotftativAUsEtiRg sectiort 724 10
spegifies aotanly: thesgequencegnwober indicating the.CAZAGye0der FIG. 10,
se%%ence the cyclic_shift amou t, and the ﬂs%ple frgqg%@/kbandwidt .

but 25 a\ls%etﬁeel%% ation indica %ﬁ%r\/vrllarlltcfs e block spreadiﬁgrc%%emg
(cogedinformation). In This embodimept: o thepresentinventich withovides a

respectio the user equipment iwhich ihe persistentscheduling éy%k

applied, the base station apparatus specifies two types of code 30
resRFEESIWRENERE D) codEresBarce™ar trahsmitfing the Hatdarivapd to
acknewledgemepbinfarmation(AGK/INACK)and. a cogde nesedncedpieading
transrgittin%the C%éggag%ellQu%% Indicator). -44- FIG.ﬁLlZ %hows

subframes of first User'8qUipment SNATSELoHd L6t e"ﬁwpcmeﬁ)trﬁlgﬁ gonal

withodeame dleckespréadmgedde heimg multiptiedbe thé subfredmesia Botn

first Ang secand Yser equipment use acerain-CAZAG 3 code, Segugnce
(CAZACI), but the second user equipmént uses the CAZAC code

sequence (CAZACK havihgtheeyclic SARCAMBURTGFA" Which R2se
differentifeom dhatusedin thefist uses eguipimenip Thereforg, theitwo

subframes .transmitted from the user equipment become orthogonal
accoralng to tge secon eﬁ%kggment OP é%e present

invention. The configuration of the base station
apparatus in FIG. 11 is almost similar to that of the
base station apparatus in FIG. 7 but is greatly
different in that the user equipment in FIG. 11 uses the
block spreading code (BLSC). As shown in FIG. 11, the
base station apparatus further includes a code
information setting section 724. The code information
setting section 724 specifies not only the sequence
number indicating the CAZAC code sequence, the cyclic
shift amount, and the usable frequency bandwidth but
also the information indicating what is the block
spreading code (code information). In this embodiment
of the present invention, with respect to the user
equipment to which the persistent scheduling is applied,
the base station apparatus specifies two types of code
resources which are a code resource for transmitting the
data arrival acknowledgement information (ACK/NACK) and
a code resource for transmitting the CQI (Channel

Quality Indicator).
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10 with each other. In FIG. 12, the symbol "Mode.a" denotes data to be
used to modulate, or a factor to be multiplied to, the first long block (LB1).
The symbols "Mode.a" through "Mode.f" correspond to first through sixth
factors (or seventh through twelfth factdré), 1.5 respectively, of the first
user equipment UE1. The symbols "Mode.u" through "Mode.z"
correspond to first through sixth factors (or seventh through twelfth

factors), respectiyely, of thesecond Usst egpipment Ug2. £1G, 13 shows

a case where each block 20 spreading code (BLSC) is multiplied to the
coRfE8PaRfiAG 10fd bioeR (EBY BRtheUitstusst etpiifiiéntUEL GhbfitRet any
seeanstuseagipment Ubdelrberexample of FiGdl3.o(basidestberames .
"modulation data" in FIG. 13), factors are provided with respect to each
Ty IR (). 35 T Tt b BT WGk SrERang Focan A0
(B I@@)é, a@dlmmdicaﬂéwm tottéd fraires apaorthogonakbecodeaigngnt
broylded fogdhe firstuseraauipment HEL Juch Actoherplinageneheods ey s o
(1,-1) is provided for the second user equipment UE2. 30 As describedin
theSfirst enbiBeifiéntot thé “présertinventioht AS 16iyad #id'sdhe factepd 10
(value) is imytiplied to ene Opmare Jonghloeks §:BS), the arthogenBlityames

between the %A AC codes constituting the -45- long blocks (His) can be
T e e i L e oD R Aot b

muvtipﬂedetaq:iuatbbcks afenpioidedlas cctd_t& @ythbg(_ina%beﬂweeﬁ t_he
plusal ser eqyipment,itay 3 bgcerme possiple to provide grthagonality 1o

between users by using the codes while maintaining the orthogonality

befiden thelCAZAC codeR. Fohever, IrE phiraBlodket) whicHne ymbols
orthpgeral Loders nudtiplredaie required-te- baye the samecontatirough

(dﬂgéé%t%%gﬁg?ge&Lfgg&ghth through twelfth factors),
respectively, of the first user equipment UEl. The
symbols “Mode.u” through “Mode.z” correspond to first
through sixth factors (or seventh through twelfth
factors), respectively, of the second user equipment UEZ2.

FIG. 13 shows a case where each block
spreading code (BLSC) is multiplied to the corresponding
long block (LB) of the first user equipment UEl and the
second user equipment UE2. In the example of FIG. 13,
(besides the “modulation data” in FIG. 13), factors are
provided with respect to each of two long blocks (LBs).
The factors constitute the block spreading code (BLSC),
and, as indicated in a dotted frame, an orthogonal code
(1,1) is provided for the first user equipment UEl and
another orthogonal code (1,-1) is provided for the
second user equipment UEZ2.

As described in the first embodiment of the
present invention, as long as the same factor (value) is
multiplied to one or more long blocks (LBs), the

orthogonality between the CAZAC codes constituting the
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10 in the user equipment UE1, both first and second factors are "Mod.a",
both third and fourth factors are "Mod.b", and both fifth and sixth factors
are "Mod.c". In the same manner, in the user equipment UE2, both first
and second factors are "Mod.x", both-third and fourth 1.5 factors are
"Mod.y", and both fifth and sixth factors are "Mod.z". Because of the
limitation, the content that can be transmitted using first through twelfth

factorsynay he jimitedito,some exient, Howevereas descobedwith o5
reference to FIG. 5, the number of bits 20 required to indicate the data

ari/aPYEkridwIEdGement iffoRMafdnt BREKANACRY aRd tHe s
relatively smadd howeyvet :suchi laikation-may 1nef beeeme £ruciak By

using the block spreading codes (BLSCs) (1,1) and (1,-1), it hecomes
0B g e o5 TPt SR Gt LA U <bboh Y
useeeguipnent UER] & hisomeany thit tlhe shmexyelic shiftermowatrofuther s

CAZAG code C@Hé’ec%%%jsi”upr?ﬁlQ%Qﬁﬂéﬁﬁ’i‘%ﬁ’%h&%ﬁﬂ%@cﬂ%i {tey

is not essential to use different cyclic shift amounts of the CAZAC code

beRFdEIERRt 5hE 36%5eL6nE WP equIBRIERTS For EXFlaRatidit pufpbegks to
thesHactarsoiodhe-multplied 40 thelgagioeksi(t Bs) ate deseribediuired to

Haowever, any factors to be multiplied to the short hlocks (SBs) ma
TRl B ouriB SRR HHE 14 ShORL spetifc SHBmRITSTss e F16- 13,
throogh beelfthdactorsiamdtnechloBk spreadingtcodes {BUSEs): it (1jctors
of EIG. 148hows a gasesimpilanty thecase showndn kIG 13.and where 1,

it is assumed that 5 those first through twelfth factors represent

(cotetitie) the fackhbwigtigeedponse* KK FuFther MitPpait (1) of FIGhe

14 stweedifferend oythogonalcagee sequengasare previded and nrultipiedind

to each of o, blocks of the Uit yser.eayipment DEL and the second
factors are “Mod.y”, and both fifth and sixth factors
are “Mod.z”. Because of the limitation, the content
that can be transmitted using first through twelfth
factors may be limited to some extent. However, as
described with reference to FIG. 5, the number of bits
required to indicate the data arrival acknowledgement
information (ACK/NACK) and the like 1is relatively small,
however, such a limitation may not become crucial.

By using the block spreading codes (BLSCs)

(1,1) and (1,-1), it becomes possible to distinguish the
first user equipment UEl from the second user equipment
UE2. This means that the same cyclic shift amount of
the CAZAC code can be used in both first and second user
equipment (i.e., i1t is not essential to use different
cyclic shift amounts of the CAZAC code between first and
second user equipment). For explanation purpose, the
factors to be multiplied to the long blocks (LBs) are
described. However, any factors to be multiplied to the

short blocks (SBs) may be additionally provided.
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10 user equipment UE2 to distinguish the first user equipment UE1 from
the second user equipment UE2. A part (2) of FIG. 14 shows a case
where the length of the orthogonal spreading code corresponds to four
(4) long blocks (LBS). In this case, eael ©f four 1.5 (4) factors is multiplied
to the corresponding long blocks (LBs) and four (4) users are
code-multiplexed. In this example, the following four (4) orthogonal codes

are used. (+1, +1;d, +1), 201, dndd, 1L)-and Jpthiscase as;well as

described above, it is required that the same data (e.g., "Mod.a" for the
first tEEH IS tériifindlf Are Afottiated Tifthe fouP (4) $6ng BloeRs i theodes
subfsamedransmitied from thersame Userneguipment thedengthof the +o

orthpgonal spreading code js not limited to 2 or 4 as described above.
Any Snar SBorCbF il hglhiartnk briBboMAF e ey be-gead 30 t1et
Futther ¢hé fength ohtheualthogonaf (Spréaditgyrcodes mraskbe determined

by, for example, dhe base §@@8w§8%@t%e%%{%“gs_ pihe number gt |

users, the usable frequency bandwidth and the like. -47- Further, as the
orthBg&1¥dl 'codé) ary appropriate orftioyshal E6dE ay Be-isePnRs: code

shewniir 1he digures, yakiesdsd" and - iunay peiusedmas iech of two
co P@ogﬁgtsoog t@% grt@o%%r%al codes. Further, Rgaﬁ%%factgrs uch as the
n

following example may be use%f’e(i, T,qf)f]%fl,eexp(j )j_’1 prgt n%)ieacno d

(+13exp(j4n/8) pexp(j2niB)y. 1A desdritspdiabovs); ¢he husben o€ bits
requiredfedndicate the data arival acknewigdgement, s pment UE2.

A part (2) of FIG. 14 shows a case where the
length of the orthogonal spreading code corresponds to
four (4) long blocks (LBs). In this case, each of four
(4) factors is multiplied to the corresponding long
blocks (LBs) and four (4) users are code-multiplexed.
In this example, the following four (4) orthogonal codes
are used.

(+1, +1, +1, +1),

(+1, -1, +1, -1),

(+1, +1, -1, -1), and

(+1, -1, -1, +1).
In this case as well, as described above, it is required
that the same data (e.g., “Mod.a” for the first user
terminal) are modulated in the four (4) long blocks in
the subframe transmitted from the same user equipment.
The length of the orthogonal spreading code is not
limited to 2 or 4 as described above. Any other
appropriate length of the orthogonal code may be used.
Further, the length of the orthogonal (spreading) code
may be determined by, for example, the base station
apparatus depending on the number of users, the usable

frequency bandwidth and the like.
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information (ACK/NACK) is relatively small. Therefore, by using such
block spreading codes (BLSCs), it may become possible to provide
orthogonality between users 1.5 while maintaining the orthogonality
between the CAZAC codes. However, ¥ni-the other hand, the number of
bits required to indicate the channel quality information (CQI) is relatively
large. Therefore, the block spreading code (BLSC) may not be used.

Therefore, wheng0, the block;spreading,codes (BLSCs) are ugg.%with

respect to the data arrival acknowledgement information (ACK/NACK),
twE BRI cotie ressiiees are spetified28né of theccode feSobiftevn 1n
beingdor trgasitng te data arivakacknowledgemenidnfosmatias the
(ACK/NACK), and tpet 5 other code resource being fgr tr%%semittin the

chanmie O&ﬁa ﬁ)?q’in?orma on” ?.g,&g%esgrfbe%slh thé fifst embodiment of

thef résent imvertionswher nodldckispreadingrgote (BLBCG)eisusmsed, it
is possiblq 1o tr@nsrmt both the data 30 arrival acknowledgement
information (ACK/NACK) and the channel quality information (CQI) by
using one type BFROHETE3durce*REGAHAINY thrthé Second embodiment of

the presentinyeatign pyrusing thedplegk sprepging code -4$ (BLSC), it
may become possible to increase the number of multiplexed users for the
transmission of the data arrival acknowledgement information
(ACK/NACK). Namelyewhenkke! bidekspreading tode¢BLSC) Blisto be

applied,to ihg user equipment o which,the persisignt schedylind % ement

applied, since the block spreading code (BLSC) may not be used for the

trah8hissis-dfthe CHelnBRGERlity: f fohE),SHid types DiebBECT S/

respurees. epenfwhieh isder 30 tnsmiting dbe datesarsival , it may

acknowledoement Ifgrmation (ATKINAGK) and the other ol whieh Isfar. .«
while maintaining the orthogonality between the CAZAC
codes. However, on the other hand, the number of bits
required to indicate the channel quality information
(CQI) is relatively large. Therefore, the block
spreading code (BLSC) may not be used. Therefore, when
the block spreading codes (BLSCs) are used with respect
to the data arrival acknowledgement information
(ACK/NACK), two types of code resources are specified,
one of the code resource being for transmitting the data
arrival acknowledgement information (ACK/NACK), and the
other code resource being for transmitting the channel
quality information (CQI).

As described in the first embodiment of the
present invention, when no block spreading code (BLSC)
is used, it is possible to transmit both the data
arrival acknowledgement information (ACK/NACK) and the
channel quality information (CQI) by using one type of
code resource. According to the second embodiment of

the present invention, by using the block spreading code
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transmitting the channel quality information (CQI), are specified.
According to the second embodiment of the 1.5 present invention, by
using not only the cyclic shift amount of the CAZAC code but also the
block spreading code (BLSC), it may b&eome possible to ensure a larger
number of orthogonal code multiplex than in a case of the first
embodiment of the present invention. When 20 both the CDM and the

FOM a1 beinguseg fogether sines, Ihe, iumbs ohossigle athogabe, of

iplex can be increased, it may become possible to control (reduce)
th&'edueh TENAnGeEs of feqiéitcy Barthfidths used by'Gsifg the
FDM;theeeby-greatly reduging-the fiequeney 2bof reporting e changes
of the frequency bandwidths and the radip resources required to be
to transmit the reﬁsgr?\flﬁ\(é dgsgc?rl etghlﬁ ?jfgeT ﬂrcs% eﬁ%ro%‘?r%%ﬁl?ofctﬁgepr %?é%tc )
investior, wkermpp bleck spreading code (BLUSOQ)m8M is appliediolthe hser
equipment o which-the persistent scheduling is applied, it-is possiblecto
use the same code resource for the transmission of the data arrival
acRigFieddemerPmforiiation) (ACKINACK ) d of the" A9 tr&ifsmission
of thesehannek guality inferation(GRN. Jherefere, im thiseasa,onlyoge) ,
type of code reso cgoig specified. When one téiqtgat%su%h as thfeé)data

[

arro"é?aElyﬁéevﬁeagemen{e informa iro(r:]e(i\(:l@ﬁi g5 transmitte ,rby

ysihgatherbiovkjspyeadﬁag d:@ge (BL8QYa it maype@dmdqmssi@tg to
increass thenumbeneh multplexed userg Indhiscase g maximume .

multiplexed number is given by the following formula: (number of CAZAC
codé 3Bgheridesyntifberbfeydit T0IRFAMOOACSTCAZAL cddel) - are
seguences)daumber of block spreading codes (BLSCs))

According to the second embodiment of the
present invention, by using not only the cyclic shift
amount of the CAZAC code but also the block spreading
code (BLSC), it may become possible to ensure a larger
number of orthogonal code multiplex than in a case of
the first embodiment of the present invention. When
both the CDM and the FDM are being used together, since
the number of possible orthogonal multiplex can be
increased, it may become possible to control (reduce)
the frequency of changes of frequency bandwidths caused
by using the FDM, thereby greatly reducing the frequency
of reporting the changes of the frequency bandwidths and
the radio resources required to be used to transmit the
report.

As described in the first embodiment of the
present invention, when no block spreading code (BLSC)
is applied to the user equipment to which the persistent
scheduling is applied, it is possible to use the same
code resource for the transmission of the data arrival

acknowledgement information (ACK/NACK) and for the
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A further explanation is given with reference to FIG. 15. FIG. 15 shows
the transmission timings for transmitting the information indicating
downlink channel 1.5 quality (CQI) and the data arrival acknowledgement
information (ACK/NACK) from each usér? Symbols "A", "B", "C", and "D"
denote users (user equipment) to which the persistent scheduling is
applied, and the same code resource is allocated to those users. Unlike a

case 20 whete fast packetscheduling in g freguency: demaln, allggatingyr)

resource blocks based on the frequency Selectivity of the received
chaRiTeiStAtES is appliedftd G863 infA taseWhefe/ffe pdrsistétt resource
schedulipgds rapplied tansars the usersadready kppw-tbe {ositioas 25

where the data are mapped. Therefore, it is not nec ort
b ot AON LS e BaS O gD v NG dre
mappedso thé assersFurthiergthehsserd alréadykeow thetimintgs WRESC) ,

the, datg areta be-fransmitted, therefore, the.uming 30 whep{he data

arrival acknowledgement information (ACK/NACK) is to be fed-back is
detdthinet rrsflant e Therefbre-asdong a8 notctRIe @86 0ME8s are
overlappesh ihin thengaime 1Ikbgtiveen the usess transmiitingstheoblnla:
data arrivaél aclﬁgowledfge&kﬂ d’nforraation ACK/NA IX<) as feedba 1
data, any 0de fesolrce Tortransmi %gs?e sdback d ta(rsltlfc as LI 2=¥e-t©
controlinformationt and thé Zdhannefgualityirdomeation ((CQR dut nét for ck

tragﬁ@gggq%e dataarrivalagknoywledgement information (ACK/NACK)

may be used as the code resource for transmitting the data arrival
acknowledgemefit fform&HorPEECRACRY: AsSsHbWitih ElE- 15t gference

userAtrensmits 10 (feeds back)rbe shanrel gralipnintosmation (Gt aor

Cy%%éh%%%%%T%gn@%%m@g?é@%gg¥%%”yggicating downlink channel
quality (CQI) and the data arrival acknowledgement
information (ACK/NACK) from each user. Symbols “A”, “B”,
“C”, and “D” denote users (user equipment) to which the
persistent scheduling is applied, and the same code
resource is allocated to those users. Unlike a case
where fast packet scheduling in a frequency domain
allocating resource blocks based on the frequency
selectivity of the received channel status 1is applied to
users, 1n a case where the persistent scheduling is
applied to users, the users already know the positions
where the data are mapped. Therefore, it is not
necessary to report allocation information indicating
the positions onto which the data are mapped to the
users. Further, the users already know the timings when
the data are to be transmitted, therefore, the timing
when the data arrival acknowledgement information
(ACK/NACK) 1s to be fed-back is determined in advance.
Therefore, as long as no code resources are overlapped

within the same TTI between the users transmitting the
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acknowledgement information (ACK/NACK) is fed back and the timing
when the channel quality information (CQI) is fed back are separated in
time domain, the same code 1.5 resource may be used. However, as
described above, when the same codebfesource is commonly used for
the transmission of the data arrival acknowledgement information
(ACK/NACK) and the transmission of the channel quality information

(CQD, the;nymber ofrepsing;2Qithesame £de Fesaurce mﬁi@%@/ fimied 4 s

because the control procedure becomes complicated and there is a limit
of IMEVAPKEWERRtoSE HMATSES FFGHR THE BBint O6T Vidw v FedohiRg the
prabiemio praterabia twa dypess of code resouitee; onerafaviieh isolor they the

transmission 25 of the data arrival acknowl ent information
PR B e S R SRR OP e o S channel
qu&ﬁiymmmaﬂm(@@!% d@t@sech;FMEr,a‘rdanhédeMmthat the
datg, §9ﬁ5§¥ﬁlc§?k’(‘ﬂkﬂ€ﬂ@£@?@mﬂ@9”ﬂ@“%(é%plé/é\"%(ﬁ@ andithe.c source

channel quality information (CQI) can be transmitted by using the same

cod€ FesotrEE M- fife trarfs '§§i6naﬁrﬁFn‘g%lof%Fdﬁ%ﬁW&iﬁ IRé'eata
arrivaf aekizawledgement/2xde information (ACK/NACK) are the same
between users, it is preferable t ifferent cade resources are allocated
between the use%s? I\%x?,w élnojtﬂe}:ﬁa%e ié%d’estc_f%l‘gedJ With refetré:r?éles%ltos

FIG &6 dhere the tramsmiskionitiding ferl transmitfingtize channgl Qualityt a

Lg‘;%r%/”&%t@”r@(?'é 15, differgnt between users byt the ransmyssion timing

ransmitting the data arrival acknowledgement information
(AERMNAREKS iIPRGame Bétvdeh therusePs 10 irilar 6 Fic 1530, and

16shewsithe transrissiem diniings Méiengachiuser fransmitsthen (co1) is

"ﬁ%g%a%%kk are separated in time domain, the same code
resource may be used. However, as described above, when
the same code resource is commonly used for the
transmission of the data arrival acknowledgement
information (ACK/NACK) and the transmission of the
channel quality information (CQI), the number of reusing
the same code resource may be limited because the
control procedure becomes complicated and there is a
limit of interval between those timings. From the point
of view of resolving the problem, preferably, two types
of code resource, one of which is for the transmission
of the data arrival acknowledgement information
(ACK/NACK) and the other of which is for the
transmission of the channel quality information (CQI)
are used.

Further, from the point view that the data
arrival acknowledgement information (ACK/NACK) and the
channel quality information (CQI) can be transmitted by
using the same code resource, when the transmission

timings of transmitting the data arrival acknowledgement
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indicating the downlink channel status (CQI), the data arrival
acknowledgement information (ACK/NACK) and the like. For example, as
shown in FIG. 16, when downlink 1.5 data are transmitted to user A and
the user A returns (feeds back) a negalive acknowledge response
(NACKk) as the response to the downlink data, the data will be
retransmitted to the user A. On the other hand, when another downlink

datg.are, transmiffed 1o Wseihe @t the 20 sameuming When e ysers, it is

retransmission data are retransmitted to the user A, the data arrival
ackiGiiledgernent intdrnthtibhFATKINATIS fFSiA the GSér AT4s thelocated

responsedo the eetianspyssion data may be transmitted at the same
timing when the data arrival 28 acknowledgement information, o, 1o ference
(ACK/NACK) is transmitted fromthé User CTas the response totT e

downlink @atal 6T herefore, treferablysdiffersmicodenesqurces are
allcated 10 pluralmehile sialians (User BquiPMeRtSetsL which transmit ;

the data arrival 30 acknowledgement information (ACK/NACK) within the
safet if NeahheHERitR $EsPETE 6 uSers toWhidH BHespefsistent timing for
schediing is applied the ransmission; dimingk abtrarspittirgthe data

arrival acknowledge t -52- information (ACK/NACK) in response to the
NP TR Char A Vet ried AN BN TR oL RAm Be e
limited.iAs describedsabdve, withdespécttbdive usérs torwhighitheion

petsistentscheduling is-applied, by pot g allocatingthe same, gode,

resource fo the plural users who are to transmit the data arrival

ackisiHeagément IifofiRutidn PACRINACRY infedpbfisel fdthe doviirfinka t 2

datar ehaanelawthin the-saedH it maydhecome posgibie taause thend the
Zig]fkwde rf,source for ?e transmissions of thE:;'I %(1) d?téa arV5 val

ndwiedgémentintarmation ACKINATK) and" the Sftanrial Glafity ™+ 1<
infolamation € QB avihrrespect tbo user A and the user A returns

(feeds back) a negative acknowledge response (NACk) as
the response to the downlink data, the data will be
retransmitted to the user A. On the other hand, when
another downlink data are transmitted to user C at the
same timing when the retransmission data are
retransmitted to the user A, the data arrival
acknowledgement information (ACK/NACK) from the user A
as the response to the retransmission data may be
transmitted at the same timing when the data arrival
acknowledgement information (ACK/NACK) is transmitted
from the user C as the response to the downlink data.
Therefore, preferably, different code
resources are allocated to plural mobile stations (user
equipment sets) which transmit the data arrival
acknowledgement information (ACK/NACK) within the same
TTI. Namely, with respect to users to which the
persistent scheduling is applied, the transmission

timings of transmitting the data arrival acknowledgement
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each user. As described above, the present invention is described based
on the above embodiments of the present 1.5 invention. However, the
present invention is not limited to the above described embodiments and
accompanying drawing, which are merély-examples and a part of the
present invention. A person skilled in the art would provide various
alternative embodiments, 20 examples, and operating techniques based

on {he digcloswe of ibg prasent inventian. Namely, obyigusly,theipregent «

invention includes various embodiments that are not described in the
ab6\é BRfhbdfhENtSTF &' prexent Thvertien I ThérefdreltHeechritale

scapenotthe presentdsventione shauwd-be, salelyrdeterspined bydhe he users
matters o define the invention that are related to the claims of the
e e A R L i brauisr
theedBoveadesuyiptibrs. B0 thedbove descrption, thé preskent davertions

is described by being divided i seyvergl §?lb10\¢£1ﬂeg§kh'8%é(85é'hient

should be noted that the division of the present invention into several -53-
emboHikBRs S Pot A 25NENHR) eldémTIIRG présentRvektion. For data

example, dwo i frare empkodimeatsrmay bet campinectomasasgasied to

basis. T%}?romote an understandin of%he prcehsent invention, specific
use e same Ccode resource O.r transmissions of the

valtie§ 5 are used as examples throughout the eSCFIpﬁlOFI. Rowever, it

shoalddeanoted dRatstichspeeifigandues arg jusnsample VAOGES VAR and

otharwisg descubed, and apy;qteryalues maybe ysed hhe present.

invention is describéd above by 10 referring to a specific embodiment.
However,%SBérson skilled in the art may understand that the above

As described above, the present invention is
described based on the above embodiments of the present
invention. However, the present invention is not
limited to the above described embodiments and
accompanying drawing, which are merely examples and a
part of the present invention. A person skilled in the
art would provide various alternative embodiments,
examples, and operating techniques based on the
disclosure of the present invention.

Namely, obviously, the present invention
includes various embodiments that are not described in
the above embodiments of the present invention.
Therefore, the technical scope of the present invention
should be solely determined by the matters to define the
invention that are related to the claims of the present
invention and that may be regarded as appropriate in the
view of the above descriptions.

In the above description, the present
invention is described by being divided into several
embodiments. However, it should be noted that the

division of the present invention into several
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embodiment is described for illustrative purpose only and may think of
examples of various modifications, transformations, alterations, changes,
and the like. To 1.5 promote an understanding of the present invention,
the specific values are used as examples-throughout the description.
However, it should be noted that such specific values are just sample
values unless otherwise described, and any other values may be used.

For 20 Ulustrafive pupases, the apparatus according [g ap embadipient e ¢

of the present invention is described with reference to the functional block
diafaA" HoWever,  SictF &R AP parattid’ hay be providetiin héieWate 1ay be
softwarei nefca eambinadiontbereofl Thespresentriovertiomisdod 25 limited

to the embodiment des%ril%%d aboveé angl various  modifications, _. 1
trah8formations, alteration; exchanges. and the like May B8 ade RitiGut*©
departingfrom dve sscape &nd Spiritdrom the piesentinventiei. fe.

presept ipternational appligation clains, 39,priority, fiom. Japanese Ratent 5
Application No. 2007- 001853 filed on January 09, 2007, the entire

conrtefits) S WhicH arkeheteby fricorparatet RérefiT by Féferhizer 5rd, and

CLAMSoL A userequipmeat;that is;eapeable of 5 transmitting at least an
uplink control ch%ﬂréel to a base station aiogaratus#sm a mglea arrier

method and to which %gressisetrént schedu ing ih whic eaSpre 2termined © by

radi_e fesourcg istpgréaodimwiaﬂlbcaquip@ﬁvgmte is_ RApphed; the asperson
equipment gomprising: 1,0 afirst nrgwding.uniteqnfigured, o pgyide data
arrival acknowledgement information indicating an acknowledgement
resPBRRE bR ¥ riegative BEkRoRRAgERTent re8poRsE-ay @ rBspeIREtodr 1Y
downlink datacehanpel 8 secondiproviding unit eenfighsed toi providen s,

transformations, alterations, changes, and the like. To
promote an understanding of the present invention, the
specific values are used as examples throughout the
description. However, it should be noted that such
specific values are just sample values unless otherwise
described, and any other values may be used. For
illustrative purposes, the apparatus according to an
embodiment of the present invention is described with
reference to the functional block diagram. However,
such an apparatus may be provided by hardware, software,
or a combination thereof. The present invention is not
limited to the embodiment described above, and wvarious
modifications, transformations, alteration, exchanges,
and the like may be made without departing from the
scope and spirit from the present invention.

The present international application claims
priority from Japanese Patent Application No. 2007-
001853 filed on January 09, 2007, the entire contents of

which are hereby incorporated herein by reference.
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1.5 channel quality information indicating downlink channel quality; a
control channel generation unit configured to generate an uplink control
channel including at least one of the data arrival acknowledgement
information or 20 the channel quality infotmation; a transmission unit
configured to, when a resource for transmitting an uplink data channel is
not allocated, transmit the uplink control channel using a predetermined
dedicatggfrequency band, wherein 25 the uplink control channel includes
at least one unit block including a sequence in which a same factor
reported using an upper-layer signaling is multiplied to each chip of an
orthogonal code sequence for the user equipment. 30 2. The user
equipment according to claim 1, wherein -55- thg artho ona{oiode £
sequence is a CAZA code sgaﬁéﬁ&?%%. e user eq%?ﬁmereut ©
actordingrntotdlainpl 2 Wheeeinthe factorlisreithep® L :0p 11 cIGanThe tiser
eqyipment aceording,tg.claim 1 whergin a cantent indicated by the.datay ang

arrival acknowledgement information is expressed by a group of factors
muttipli&d 6 e ae Aot bheD mSreNmHtBIoEKks. 1 15 B TRE usePéqdiphfentined
acearding tecainr4e wherein i tagtar amultiplied toca pad of pluakunite is

blocks 130 [ePrepents the data arival acknowledgement information,

a first providing unit configured to provide
data arrival acknowledgement information indicating an
acknowledgement response or a negative acknowledgement
response as a response to a downlink data channel;

a second providing unit configured to provide
channel quality information indicating downlink channel
quality;

a control channel generation unit configured
to generate an uplink control channel including at least
one of the data arrival acknowledgement information or
the channel quality information;

a transmission unit configured to, when a
resource for transmitting an uplink data channel is not
allocated, transmit the uplink control channel using a
predetermined dedicated frequency band, wherein

the uplink control channel includes at least one
unit block including a sequence in which a same factor
reported using an upper-layer signaling is multiplied to
each chip of an orthogonal code sequence for the user

equipment.

2. The user equipment according to claim 1,

wherein



10

15

20

25

30

and a factor multiplied to another part of plural unit blocks represents the
channel quality information. 25 6. The user equipment according to claim
1, wherein each bit representing the channel quality information is
expressed by a group of factors to be -30 multiplied to each of plural unit
blocks. 7. The user equipment according to claim 6, -56- wherein the
number of unit blocks corresponding to a higher bit is equal to or greater
than the nymbey,qfinit, ploeks. carresponding.to 3 lowerdbit, 58. the.user
equipment according to claim 1, wherein a factor reported to the user
eqtipfEHt $$10 different from a factor reported to any other user
equipment, the user equipment and the any other user equipment
transmitting their upper control channels within a same TTI. 15 9. The
user equipment according to claim 1, wherein a group of factors
multiplied to each of pheral smit btooksdreiny a sameddorientindicatevan ,
orthagonal .20 code sequence. 10. A method used in user equipment that
is capable of transmitting at least an uplink control 25 channel to a base
station appafatiis asmg a Singfe~2&afrier néthod and to which persistent
scheduling in which a predetermined radio resource is periodically

4. The user equipment according to claim 1,
wherein
a content indicated by the data arrival
acknowledgement information is expressed by a group of

factors multiplied to each of one or more unit blocks.

5. The user equipment according to claim 4,

wherein

a factor multiplied to a part of plural unit blocks

represents the data arrival acknowledgement information,

and
a factor multiplied to another part of plural unit

blocks represents the channel gquality information.

6. The user equipment according to claim 1,
wherein
each bit representing the channel quality
information is expressed by a group of factors to be

multiplied to each of plural unit blocks.

7. The user equipment according to claim 6,
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allocated in advance is applied, the method comprising: a generating step
of generating an uplink 30 control channel including at least one of data
arrival acknowledgement information or channel quality information, the
data arrival acknowledgement informatiér indicating an
acknowledgement response or a -57- negative acknowledgement
response as a response to a downlink data channel, the channel quality
infgemation, indicating downlink channel quality; and a transmitting step of,
when a resource for 5 transmitting an uplink data channel is not allocated,
transmitting the uptrfkcontroP BRanriet WSig & Prédernmedtddicated 1 9her
freguencysbang: athereindhediplink sentralcharnel inclusles at feast ope
un'gf)loc}l{( including a se%{.lencetin whi(‘lh a same, ftactor 10 reported using
an up%%r-?ay%?gﬁgns |ﬁ§ |slrrrl1%lt|p(ﬁe8 to @4ch ¢ Tb of an orthogonal code
sequence for the user equipment. 1.5 11. A base station apparatus
capable of receiving at least an uplink control channel using a single
carrier method from plural user equipment, a persistent scheduling in
which a predetefminéf fadid e stuirtcePrPEriodicaly aliecatéd irf advdhce
being=2@applied to each of the plural user equipment, the base station
comprising: an detection unittcoorl}fi ureg to detect at least one of data
arrival acknovﬁgctié)é:mgﬁp information or ¢ aunsneeifqﬁgllﬂ}l/?ﬁ?gpmatﬁ)sn, the
datéidrfiwak25 acknowledgementrinferprationdndicatingyapther user
acknowlgdggment iaspopse pr afiegative ackpowledgement Jespanseas

a response to a downlink data channel, the channel quality information
indicatiigTfowWnlink EhaRRél godlityhelr upper control channels

within a same TTI.

9. The user equipment according to claim 1,
wherein
a group of factors multiplied to each of plural
unit blocks having a same content indicate an orthogonal

code sequence.

10. A method used in user equipment that is
capable of transmitting at least an uplink control
channel to a base station apparatus using a single
carrier method and to which persistent scheduling in
which a predetermined radio resource is periodically
allocated in advance is applied, the method comprising:

a generating step of generating an uplink
control channel including at least one of data arrival
acknowledgement information or channel quality
information, the data arrival acknowledgement

information indicating an acknowledgement response or a
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30 a scheduling unit configured to perform scheduling for new packet
data or retransmission packet data based on the channel quality
information and the data arrival acknowledgement information; -58- a
transmission unit configured to transmitthe new packet data or the
retransmission packet data via a downlink data channel; a code
information setting unit configured to 5 set a code resource for

trapsmitting the, data ariival acknowledgementiniprmation and the o 5

channel quality information; and a report unit configured to report the
coderresatifee WhdreitaitRe uphric coRoIthanfBFihéltides af fogse t1on
onenudnithlock incluting arsequiense &1 Whichia sgimedaetor included in
the code resource is m“'“r'%”% to eac&chip %f an, grtho%onal code

a ransmi 1tng S resou or
sequence for the user equipment, “an

5 the’defectionunit speci i€s a
leaist anercohternt cofdhe datal afrivdbacknowledgemerst information oa thel,
channe| giality;ipfermation by determining & factor, putinlexed,toeach of
the unit blocks. 20°12. The base station apparatus according to™ claim 11,
WHRF&SATHE BithBgon &l TdteSeqtehés B2 CAZ AC tode "SEttehte. 25
13. The usereapment acearding terciainell,i whergeie theseodeast one

information,seqing unis sets different 30 code resoures o pluralser .,
equipmen ransmltrﬂngltlhe L(r:blink control chanmel within a Same™f'Tl.

reported using an upper-layer signaling is multiplied to
each chip of an orthogonal code sequence for the user

equipment.

11. A base station apparatus capable of
receiving at least an uplink control channel using a
single carrier method from plural user equipment, a
persistent scheduling in which a predetermined radio
resource is periodically allocated in advance being
applied to each of the plural user equipment, the base
station comprising:

an detection unit configured to detect at
least one of data arrival acknowledgement information or
channel quality information, the data arrival
acknowledgement information indicating an
acknowledgement response or a negative acknowledgement
response as a response to a downlink data channel, the
channel quality information indicating downlink channel
quality;

a scheduling unit configured to perform
scheduling for new packet data or retransmission packet
data based on the channel quality information and the

data arrival acknowledgement information;
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-59- 14. The user equipment according to claim 13, wherein a group of
factors multiplied to each of plural unit blocks having a same content
indicate an orthogonal 5 code sequence. 15. A method used in a base
station apparatus capable of receiving @t teast an uplink control channel
10 using a single carrier method from plural user equipment, a persistent
scheduling in which a predetermined radio resource is periodically

allocated in advance being, applisd to, gach o the;plural ysetequipment.: the

the method comprising: 1.5 an detection step of detecting at least one of
dafiFdrrvarddnowtédgemmentiffofmation oF eRanel §aalit? inféritationt 2 2

thejdatalarrvalackaowledgesment information indicating an
acknowledgement response qr a neC ative ackgowled en]cent response a&
nl Eg e to

a response to a 50 downlink’ 8t%m§1an%%l,?ﬁg charine qualit(f/olﬁ1 Tation

indicating dowidinkechannekquality; arscheduting steptdfpetformirg-rival
schedyling fay fewepacket data.orreyanspission packet data hased on

the channel quality information and the data arrival 25 acknowledgement
inforrt&tore BitPahrsnfi8sion step of transmitting the new packet data or

the retransmissien pagket datmyia aslonnlink data-ehamnelacede code
information setti%ste .of setting a 30 code resource for transmitting the
dafraeasr?il\llgf:%bknoﬁlggégment information and the channel quality
informationh and@alrepbriste obiepontimgithe dodelredoarcet -GG amtiereime

unit block including a sequence in which a same factor
included in the code resource is multiplied to each chip
of an orthogonal code sequence for the user equipment,
and

the detection unit specifies at least one content
of the data arrival acknowledgement information or the
channel quality information by determining a factor

multiplexed to each of the unit blocks.

12. The base station apparatus according to
claim 11, wherein
the orthogonal code sequence is a CAZAC code

seqguence.

13. The user equipment according to claim 11,
wherein
the code information setting unit sets different
code resources to plural user equipment transmitting the

uplink control channel within a same TTI.
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the uplink control channel includes at least one unit block including a
seqguence in which a same factor included in the code resource is
multiplied to each chip 5 of an orthogonal code sequence for the user
equipment, and in the detection step,-d@t9east one content of the data
arrival acknowledgement information or the channel quality information is
specified by determining a factor 10 multiplexed to each of the unit

blocks. 16. A usenedupmenthat iscapstle: of Liansmiting atleast afin 13,

uplink control channel to a 1.5 base station apparatus using a single
calfie? Fvethod and to which persistent scheduling in which a

predetermingd gagdicresedreeds periadically akorated dnadvaneedsural
applied, tzgﬁ user.equipment comprising: a first providing unit configured to_ .1
provide ataarrival acﬂnowﬁ‘ed&ement information in icating an
ackrnowledgementresponse or a negative acknowledgement response as

a response to a downlink data channel; a second providing unit configured

to provide channel quality information indicating downlink channel 25

quality; a control channel generation unit configured to generate an uplink

control channel includmg@ideast oreof the datBagdvaltation apparatus

acknowledgement information or, the channel auallly iformation; 303,
tranSmission Unit configured to, When & “resdlrcetor transmitting an
upliski datacchannellis not mtlpeatedetransmif threnuplinkreontros elrargh ipment,

using 4. predetermined,fedicated bapdyidi, whergingle I fheuplink, 4 o
control channel including the data arrival acknowledgement information, a

grotiertactrs Yolermalipfied to/each 8FAIbfal uhit BIGCIATREIUBRY"I

applied to each of the plural user equipment, the method
comprising:

an detection step of detecting at least one of
data arrival acknowledgement information or channel
quality information, the data arrival acknowledgement
information indicating an acknowledgement response or a
negative acknowledgement response as a response to a
downlink data channel, the channel quality information
indicating downlink channel quality;

a scheduling step of performing scheduling for
new packet data or retransmission packet data based on
the channel quality information and the data arrival
acknowledgement information;

a transmission step of transmitting the new
packet data or the retransmission packet data via a
downlink data channel;

a code information setting step of setting a
code resource for transmitting the data arrival
acknowledgement information and the channel quality
information; and

a report step of reporting the code resource,
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a sequence in which a same factor reported using an 5 upper-layer
signaling is multiplied to each chip of an orthogonal code sequence for
the user equipment indicate an orthogonal code sequence, and the uplink
control channel including the channel -guality information includes at least
one of plural unit 10 blocks including a sequence in which a factor
different from the factor reported using the upper-layer signaling is
muyltiplied tg each chip of an orthogonal code sequence for the user
equipment. 15 17. A method used in user eguipment that is capable of

transmittifd' 8t [BRSEEF upRAKEEGHtrdt | {34 blade Station rate’e
usingia singlec carries methad andde svhieh persistemtisehedubingnn 2Qctor
which 3 predéatermiggd radig resource is geriodicaly allticatgd in advance _ .
. 1N d in code .resQurc s multiplie %o each chip
is appiied; the method comprising: & generating step of generating an

uplirik eontrot thagpeldacladinhg atdenstone ofthie data asdvalequipment,
acknowledgement information or the channel 25 quality information, the

data arrival acknowledgement information indicating an

acknowledgerhBft (E3pBRSE BF aShéEFative lackhdlediyemeittéSponselas e
a rgspensertoias downtink slata ehannel ttherchanneglkgqualityinfenmrationanne 1

indicating downlink channel quality; and.3 igotlraélsméttig% step of, whena .

resurce fof transmitting &1 uplink §ata chianner’s ot alioCated,

tramsmittipg theedplink conttol cliariiet usingta Ipredétermined dedicated
bandwidth, wherein -62- in the uplink control channel including the data
arrival acknowledgement information, a group of factors to be multiplied
to each of plural unit blocks including a sequence in which a same factor

reported using anes. A user equipment that is capable of
transmitting at least an uplink control channel to a
base station apparatus using a single carrier method and
to which persistent scheduling in which a predetermined
radio resource is periodically allocated in advance is
applied, the user equipment comprising:

a first providing unit configured to provide
data arrival acknowledgement information indicating an
acknowledgement response or a negative acknowledgement
response as a response to a downlink data channel;

a second providing unit configured to provide
channel quality information indicating downlink channel
quality;

a control channel generation unit configured
to generate an uplink control channel including at least
one of the data arrival acknowledgement information or
the channel quality information;

a transmission unit configured to, when a
resource for transmitting an uplink data channel is not
allocated, transmit the uplink control channel using a

predetermined dedicated bandwidth, wherein
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5 upper-layer signaling is multiplied to each chip of an orthogonal code
sequence for the user equipment indicate an orthogonal code sequence,
and the uplink control channel including the channel quality information
includes at least one of plural unit 10 bfdcks including a sequence in
which a factor different from the factor reported using the upper-layer
signaling is multiplied to each chip of an orthogonal code sequence for

the user eguinment, 15 18, Abase station apparatus,capable of regeiving,

at least an uplink control channel using a single carrier method from
plLFAFUSER qlifpet. 8 SersRtént Sehediiftglifwhieh apteBetefmirige-C s
radie 204 esoureeds petodicakysattocatecbmadvangea beingl apphed tr1uding
each of the plural user q[uigment, the bgse station corpgéiaing:s an

0

defection uni Cc%nﬁaur"ge o de"flecstaé\r{“ﬁea%ltcotnoerofr data arfival*°tH9 4n
ackmowleddgement inforneationori 25 whanne lquaditytinfermationhthe dafaan

arriyal ackngyledgementinformationdndicating an acknowledaement, 4i cate

response or a negative acknowledgement response as a response to a

dodmlifK BaecHEhef IHE cHamRer§&alitfftfformation indicating

downlink elmannad 13 quality;a scheduding amiticonfiguregtopesfosmanne 1

sched%ing for new packet data or etransmissifn £a§ket datafbazed 0
1 S

thquﬁannquﬁgl ?/ information an ]fhdee-563a-tda & arrival ackriowl8 élerr%%ntunlt

inforhaation; 'artcalnsdr_jjs_saioa mﬁ@mﬂﬁgargﬂtowm iethBanéwmpatkéterent
data Qrthefetransmissionpackel datavig @ dpwnlinidatachanpel 5.2 511 ng

code information setting unit configured to
is multiplied to each chip of an orthogonal code

sequence for the user equipment.

17. A method used in user equipment that is
capable of transmitting at least an uplink control
channel to a base station apparatus using a single
carrier method and to which persistent scheduling in
which a predetermined radio resource is periodically
allocated in advance is applied, the method comprising:

a generating step of generating an uplink
control channel including at least one of the data
arrival acknowledgement information or the channel
quality information, the data arrival acknowledgement
information indicating an acknowledgement response or a
negative acknowledgement response as a response to a
downlink data channel, the channel quality information
indicating downlink channel quality; and

a transmitting step of, when a resource for
transmitting an uplink data channel is not allocated,
transmitting the uplink control channel using a

predetermined dedicated bandwidth, wherein
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set a code resource for transmitting the data arrival acknowledgement
information and the channel quality information; and a report unit
configured to report the code 10 resource, wherein the code information
setting unit sets two types of a code resadrces, one of which being for
transmitting the data arrival acknowledgement information, and the other
of which being for transmitting the channel 1.5 quality information, in the

uplink contypl channelin¢luding the data. aurval acknowledgement e qata

information, a group of factors to be multiplied to each of plural unit
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which a predetermined radio resource is périodically allocated in advance

iséﬁbﬂéﬂ}ﬂkﬁ%éﬁﬁmﬁ&nﬁﬁﬁﬁn&hip of an orthogonal code

sequence for the user equipment.

18. A base station apparatus capable of
receiving at least an uplink control channel using a
single carrier method from plural user equipment, a
persistent scheduling in which a predetermined radio
resource is periodically allocated in advance being
applied to each of the plural user equipment, the base
station comprising:

an detection unit configured to detect at
least one of data arrival acknowledgement information or
channel quality information, the data arrival
acknowledgement information indicating an
acknowledgement response or a negative acknowledgement
response as a response to a downlink data channel, the
channel quality information indicating downlink channel
quality;

a scheduling unit configured to perform
scheduling for new packet data or retransmission packet

data based on the channel quality information and the
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an detection step of detecting at least one of the data arrival
acknowledgement information or the 10 channel quality information, the
data arrival acknowledgement information indicating an
acknowledgement response or a negativé-acknowledgement response as
a response to a downlink data channel, the channel quality information
indicating downlink channel 15 quality; a scheduling step of performing

scheduling,for ey packet data;grrelrapsmission packet data based on

the channel quality information and the data arrival acknowledgement
information; 20 sftrarfstRiSSibn StéP o franshittiig thetivéiv Gackerdataldr the
thenestransnussion paekes data viara ownink st shanrelea cadea via a
inf%rorgv%tioP %(Ztgggc gte ofnsr(?étin.g a code resource for transmitting the
data"arriva acknow eagemeht information and the channel quality
information; and @ repor steyf of repoiting thetcodeaesoarces avHergimriad to

the,cqde, infoymatipn setting step, two types of 30,8 CE’HSVS%%C%?: 2i&a1

provided, one of which being for transmitting the data arriva .
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seqeeroerinayhish asame factor reported using an 5 upper-layer
signaling ismultiplied {9, each,chip of an. prthagonal code Sequence [Alpes of
the user equipment indicate an orthogonal code sequence,
a code resources, one of which being for transmitting
the data arrival acknowledgement information, and the
other of which being for transmitting the channel
quality information,
in the uplink control channel including the data
arrival acknowledgement information, a group of factors
to be multiplied to each of plural unit blocks including
a sequence in which a same factor reported using an
upper-layer signaling is multiplied to each chip of an
orthogonal code sequence for the user equipment indicate
an orthogonal code sequence,
the uplink control channel including the channel
quality information includes at least one of plural unit
blocks including a sequence in which a factor different
from the factor reported using the upper-layer signaling
is multiplied to each chip of an orthogonal code
sequence for the user equipment, and
the detection unit specifies at least one content
of the data arrival acknowledgement information or the
channel quality information by determining the different

factor multiplexed to each of the unit blocks.
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the uplink control channel including the channel quality information
includes at least one of plural unit 10 blocks including a sequence in
which a factor different from the factor reported using the upper-layer
signaling is multiplied to each chip of atderthogonal code sequence for
the user equipment, and in the detection step, at least one content of the
1.5 data arrival acknowledgement information or the channel quality
information is specified by determining the different factor multiplexed to

each of the unit blocks.
19. A method used in user equipment that is

capable of transmitting at least an uplink control
channel to a base station apparatus using a single
carrier method and to which persistent scheduling in
which a predetermined radio resource is periodically
allocated in advance is applied, the method comprising:

an detection step of detecting at least one of
the data arrival acknowledgement information or the
channel quality information, the data arrival
acknowledgement information indicating an
acknowledgement response or a negative acknowledgement
response as a response to a downlink data channel, the
channel quality information indicating downlink channel
quality;

a scheduling step of performing scheduling for
new packet data or retransmission packet data based on
the channel quality information and the data arrival
acknowledgement information;

a transmission step of transmitting the new
packet data or the retransmission packet data via a
downlink data channel;

a code information setting step of setting a
code resource for transmitting the data arrival
acknowledgement information and the channel quality
information; and

a report step of reporting the code resource,
wherein

in the code information setting step, two types of
a code resources are provided, one of which being for
transmitting the data arrival acknowledgement
information, and the other of which being for

transmitting the channel quality information,
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in the uplink control channel including the data
arrival acknowledgement information, a group of factors
to be multiplied to each of plural unit blocks including
a sequence in which a same factor reported using an
upper-layer signaling is multiplied to each chip of an
orthogonal code sequence for the user equipment indicate
an orthogonal code sequence,

the uplink control channel including the channel
quality information includes at least one of plural unit
blocks including a sequence in which a factor different
from the factor reported using the upper-layer signaling
is multiplied to each chip of an orthogonal code
sequence for the user equipment, and

in the detection step, at least one content of the
data arrival acknowledgement information or the channel
quality information is specified by determining the

different factor multiplexed to each of the unit blocks.





