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1 DESCRIPTION RADIO RESOURCE SELECTING METHOD, MOBILE
STATION AND RADIO BASE STATION 5 TECHNICAL FIELD [0001]

The present invention relates to a radié resource selecting method in which a
mobile station receives downlink data, transmitted from a radio base station,
by using a downlink radio 10 resource fixedly allocated in first cycles starting
from a first allocation starting time, and transmits acknowledgement
information for the downlink dat®ByAiRg EOfixedly allocated uplink radio
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the W-CDMA and the HSDPA, nar8€/T tdd Long Term Evolution (LTE) has

been 20 considered by the W-CDMA standardization organization 3GPP, and

the specification setting work is underway. [0003] As a radio access method

afebeNdJTAL usd ef the OFDMA in  the downlink and the SC-FDMA
ingle-Carrier Frequency Division 25 Multiple Access) in the uplink is under

ration.

The present invention relates to a radio resource selecting
method in which a mobile station receives downlink data,
transmitted from a radio base station, by using a downlink radio
resource Tixedly allocated in first cycles starting from a first
allocation starting time, and transmits acknowledgement
information for the downlink data by using a fixedly allocated
uplink radio resource, and relates to the mobile station and

the radio base station.

BACKGROUND ART
[0002]

A communication method as a successor of the W-CDMA and
the HSDPA, namely, the Long Term Evolution (LTE) has been
considered by the W-CDMA standardization organization 3GPP, and
the specification setting work iIs underway.

[0003]

As a radio access method of the LTE, use of the OFDMA in
the downlink and the SC-FDMA (Single-Carrier Frequency Division
Multiple Access) in the uplink is under consideration.
[0004]

The OFDMA is a method for dividing a frequency band into
a plurality of narrow frequency bands (sub-carriers) and

transmitting data loaded on the respective divided frequency
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[0004] The OFDMA is a method for dividing a frequency band into a
plurality of narrow frequency bands (sub-carriers) and transmitting data
loaded on the respective divided frequéncy 2 bands. In this method,
high-speed transmission can be achieved and frequency utilization efficiency
can be improved by arranging sub-carriers densely on the frequency bands in
such a manner that the sub-carriers partially overlap but do not Interfere 5
Wwithdsch bthehi[9085hod , ThegbEspP&tAtis ansanssissionandihogohmizved
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h|c an achieve low ower onsum on qf terminals
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withneé&ﬁmmﬁah‘mate with each other by sharing one or more phy5|cal
annels in both uplink and downlink. [0007] A channel shared by a
BP9RJ of mobile stations is generally called a shared channel, which is, in

the L TETystezn-ROMA" Ry sicat kiniskiSkawel Gbenoel (MUiSkEHiain theduce
uplink and a "Physical Downlink_Shared Channel (PDSCH)" in the downlink.

(bBe| Terenqereturenstarad ralaiy d1x1dingR JgreeHanmy hand and
‘HRlr TRy @a@w%@ﬁbq@m}}@mmf reOlnt Bk Pes
ChanneIEn_SCH)|nthedommhnk 0009

terminals. The SC-FDMA has a fTeature of less fluctuation iIn the
transmission power, which can achieve low power consumption of
terminals and wide coverage.

[0006]

The LTE is a system in which a plurality of mobile stations
communicate with each other by sharing one or more physical
channels iIn both uplink and downlink.

[0007]

A channel shared by a plurality of mobile stations is
generally called a shared channel, which 1s, In the LTE system,
a “Physical Uplink Shared Channel (PUSCH)” in the uplink and
a “Physical Downlink Shared Channel (PDSCH)” in the downlink.
[0008]

Also, such a shared channel is, as a transport channel,
an “Uplink Shared Channel (UL-SCH)” in the uplink and a “Downlink
Shared Channel (DL-SCH)” in the downlink.

[0009]

In such a communication system using shared channels

described above, It is necessary to select which mobile station

UE the shared channel is to be allocated to, and to signal
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In such a communication system using shared channels described above, it
IS necessary to select which mobile station UE the shared channel is to be
allocated to, and to signal 3 informatich indicating that the shared channel is
allocated to the selected mobile station UE, for each sub-frame (Ims, in the
LTE). [0010] 5In the LIE, a control channel used for the signaling is called the
"Physical Downlink Control Channel (PDCCH)" or "Downlink L1/L2 Control
(ihinmla(:ilgnlinzl mmg:hbaﬁebhe[mqeaeahmlel the prbtessitgdoko

ﬁhéé'i’ fé%@&‘ Be'ﬁgt@ {}ioé{‘(—u Em%’%ec%&g ng,, e %h idCh?‘H”t‘ﬂe

0 be a ocate t'is gener y ca ed the "se ase " the
pxr‘ﬁlé}ssmg may also be called the "dynamic scheduling”, because the mobile
sgg% E to which the shared channel is allocated is dynamically selected
f sub-frame. Furthermore, 15 "allocating the shared channel”

describexhabhgelmay ke abamiVe@hanp@Bawle@B f@lioaatmgsagadbi ng is
rcef the shared channel”. Information o sical

AN o) TGP Mol o CORRSE. e (e Be i

INFRIRAtINK, LtmtaolwmhmLdmﬂf@nt'(witmlﬁmda%all Chdigel)”.

downlink scheduling information includes, for example, downlink resource
H188% Lliocation information on the downlink 25 shared channel, ID of UE, the

number \pé SHER/IMS NEABTISHORQIS iR FEFOsRG: \QalarF Flafe YFeselecting

modulation scheme, information on the HARQh(h ybrid automatic repeat
ot eltnehbkpeShiat [0014F the shared channel is to be allocated

to i1s generally called the “scheduling”. In this case, the
processing may also be called the “dynamic scheduling”, because
the mobile station UE to which the shared channel is allocated
is dynamically selected for each sub-frame. Furthermore,
“allocating the shared channel” described above may be
alternatively expressed as “allocating a radio resource for the
shared channel”.

[0012]

Information of the physical downlink control channel
includes, for example, the “downlink scheduling information™,
“the uplink scheduling grant”, and the like.

[0013]

The downlink scheduling information includes, for example,
downlink resource block allocation information on the downlink
shared channel, ID of UE, the number of streams, information
on the precoding vector, data size, modulation scheme,
information on the HARQ (hybrid automatic repeat request), and
the like.

[0014]
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4 Meanwhile, the "uplink scheduling grant" includes, for example, uplink
resource block allocation information on the uplink shared channel, ID of UE,
data size, modulation scheme, uplink tfansmission power information,
information on 5 demodulation reference signal in the uplink MIMO, and the
like. [0015] Note that, the "downlink scheduling information” and the
"uplink scheduling grant" described above may be collectively referred to as
"downlirkkeeowtndlliafortieioru@ank Bajoedal ing lgrhoUIE Byslewethe for
HAROQ is applied to a communication ysing,the shared.channel srﬁwd
T R S T R R B e
dpAnalrkk shared otizaamed hndiSeondsUbe rdatia baseestatiodiddRion scheme,
ac ledgement 15 information ACK[N%CK bsased on thefdeco ing result
(t‘gléor\‘%ec T8 5iAG the BRYSIEal JBNR'dSHH'S Ehand &' (PUE ﬁ%‘f‘ on
(063t u 1 athiften rihEerashe dasystaliameit? pgridmrksMemransandsidre chikie)

ccording to a content of the acknowledgement information, 20 which is
19;9%@ ed either with a positive response (ACK) indicating that the

transmitiestgigiai s rereivesbRIITRTK SERatRIAIMS IEARANGELIVACIIN the
indicating that the transmitted signal is not received properly. [0018] 25FIG. 8

shidd e sNGdmkIdth SRR EchassiTd BRE RARIYRRETYrBEcSahbGR AN R
epie ey nicatiadoRy s Rkdessrtiest abae rRLLPdn° (oc1) .

[0016]

In the LTE system, the HARQ is applied to a communication
using the shared channel described above. For example, on the
downlink, the mobile station UE decodes the downlink shared
channel and sends the radio base station eNB acknowledgement
information (ACK/NACK) based on the decoding result (CRC check
result) using the physical uplink control channel (PUCCH).
[0017]

Then, the radio base station eNB performs retransmission
control according to a content of the acknowledgement information,
which is expressed either with a positive response (ACK)
indicating that the transmitted signal is received properly or
anegative response (NACK) indicating that the transmitted signal
is not received properly.

[0018]

FIG. 8 shows the downlink dynamic scheduling and the HARQ
processing In the LTE mobile communication system described
above.

[0019]

In the sub-frame #3, the radio base station eNB transmits
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downlink scheduling information via the PDCCH and downlink data via the
PDSCH to the mobile station UE. [0020] Then, the mobile station UE
receives downlink data via PDSCH 5 ¢h the basis of the downlink scheduling
information received via PDCCH. [0021] In the sub-frame #7, the mobile
station UE transmits the acknowledgement information for the downlink data
using PUCCH, 10 and the radio base station eNB receives the

ackriolviel geeheduihiognatibo ADIINATK) ktep ped b tandPUDOMI [dodaka

The radio r. f the PDSCH descriped abave is dynamically allocated
as %e%%gngéf?eedwbe}%h?%g%—r.IEIS%S,tﬁﬁﬁfg r%%l'o resource of PUCCH
dexzibkpd above is associated with the radio resource number of PDCCH
described above. Dynamic allocatio such.radio resoptce of PDCCH al
rosuts A Ao q 6 LR VEd B S L T TR L 00 POSCH
2T eldspistie d ndled oluntinikd akhedlétiy ot e EhEonehtéon received
cammunication system, the radio base station eNB is configured to
(Y%"arﬁ%%w allocate a downlink radio resource and an uplink radio resource

tpdbeipobile station UE through the PDCCH, the downlink radio resource
being for transmitting downlink data 25 to the mobile station UE while the

uplink rddlot88oEs BEARS ré rahBmitiRRId&sRTtYR HENE IBRR LSS N taF
thednn ey Rt t0PfbiBation for the downlink data using PUCCH,

and the radio base station eNB receives the acknowledgement
information (ACK/NACK) mapped to the PUCCH.
[0022]

The radio resource of the PDSCH described above is
dynamically allocated as being notified by the PDCCH. Also, the
radio resource of PUCCH described above i1s associated with the
radio resource number of PDCCH described above. Dynamic
allocation of such radio resource of PDCCH also results indynamic
allocation of such radio resource of PUCCH.

[0023]

That is, in the normal downlink scheduling of the LTE mobile
communication system, the radio base station eNB is configured
to dynamically allocate a downlink radio resource and an uplink
radio resource to the mobile station UE through the PDCCH, the
downlink radio resource being for transmitting downlink data
to the mobile station UE while the uplink radio resource being
for transmitting acknowledgement information for the downlink
data.

[0024]

Furthermore, in the dynamic scheduling described above,
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a time difference is fixed between a sub-frame in which a PUCCH signal is
transmitted and a sub-frame in which a PDCCH signal and a PDSCH signal
are transmitted. 5[0025] On the otfler hand, in the "persistent scheduling"
that is under consideration to achieve the VolP and the like, the radio base
station eNB is configured to fixedly allocate the downlink radio resource
(PDSCH) to a mobile station in first cycles 10 starting from a sub-frame (first
allocation starting time) in which the downlink scheduling information is

trapsmitted o t bile stati through the, PRCCH, and to-fixed|
ST ELpCR e YEI80 EEA DR IR buccs
thegmederilayer éRadintRedoanck £ sl FRRE) signetingh 15[GOREH sidgmal

the 'persj scheduling", th downan%s%weduling information is
t?grqsr%itﬁedgev% P [ ';efir%{-?l’% ShisSion only, and the downlink
quezhijing information is not transmitted via PDCCH in the subsequent

transmissions. For this reason, the 20 method for associati radio .
resourcBOIE PR R - Pk Fes TRt RaBE: 7 IRA HBCE H e

heappliedngiteraer siynamichteeduithg’ veserived #hevei lk02the radio
Accordingly, the uplink radio resource (PUC_:CHt in the 25 "persistent

fare SR RNy LG d9yRE e Hitedhy Al FosR Leity e dppkink
Ipy@ri (RirES SigRalingPBXEY) Hete athRdBiink ragiorRsOUIGE FRFeEeiycis
example, 7 in the frequency multiplexing. [0029]

starting from a sub-frame (first allocation starting time) iIn
which the downlink scheduling information is transmitted to the
mobile station UE through the PDCCH, and to fixedly allocate
the uplink radio resource (PUCCH) to the mobile station UE through
the upper layer (Radio Resource Control: RRC) signaling.
[0026]

In the “persistent scheduling”, the downlink scheduling
information is transmitted via PDCCH in a first transmission
only, and the downlink scheduling information is not transmitted
via PDCCH in the subsequent transmissions. For this reason, the
method for associating a radio resource of the PUCCH with a radio
resource number of the PDCCH cannot be applied unlike the “dynamic
scheduling” described above.

[0027]

Accordingly, the uplink radio resource (PUCCH) in the
“persistent scheduling” is fTixedly allocated to the mobile
station UE by using the upper layer (RRC) signaling.

[0028]
Here, the uplink radio resource represents, for example,

a code resource in the code multiplexing or a frequency resource
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The frequency resource may be designated by a resource block number of a
resource block (aggregate of sub-carriers) in which 5 the PUCCH is
transmitted. [0030] Furthermore, when apluralityof pieces of
acknowledgement information are multiplexed within one resource block, the
uplink radio resource may be designated by a predetermined 10 identification
number. For example, an identification number may be used to designate an
amotihe of ceclicesioist inul€ mldkipkndng of CAZAC sequence cyclic shift or

8 gonal cover number in the block spreading. [0031] 15Furthermore,
3lebner y in the HARQ, a time difference is fixed between a time point where
the dowmhekfieetioeesyures B DSy b e lilesaitgd satretidyirae peucedré dhk

uplink radia resource (PUCCH) is allocated, Accordingly, a transmission, .
it e Bl et Gy Tt e A T T 1)
sthdiryice tivoughtlee PRRE@H. [0032] In the example shown in FIG. 9, the

ici/vnli k radio resource (PDSCH) described above is fixedly allocated in
%204t 20 ms, and the uplink radio resource (PUCCH) is fixedly

allocategd 2btios raspestivecipwplink tadieyespprased B sdn ddA33gement
Specifically, the downlink radio resource (PDSCH) is fixedly allocated in _ _
A aERd 98 arginu L G Rlessd 4ad i Q@&eﬁ%&ﬁ’Hﬁ?@r&ﬁ%’ﬁ idhanahARs

IPsbIraresstitic8 may be designated by a predetermined
identification number. For example, an identification number
may be used to designate an amount of cyclic shift in the
multiplexing of CAZAC sequence cyclic shift or an orthogonal
cover number in the block spreading.

[0031]

Furthermore, generally in the HARQ, a time difference is
fixed between a time point where the downlink radio resource
(PDSCH) 1is allocated and a time point where the uplink radio
resource (PUCCH) is allocated. Accordingly, a transmission
timing of PUCCH i1s uniquely determined by designating a first
allocation starting time through the PDCCH.

[0032]

In the example shown in FIG. 9, the downlink radio resource
(PDSCH) described above is fixedly allocated in cycles of 20
ms, and the uplink radio resource (PUCCH) is fixedly allocated
for respective downlink radio resources (PDSCH).

[0033]

Specifically, the downlink radio resource (PDSCH) is

fixedly allocated 1iIn sub-frames #3, #23, .., while the

acknowledgement information is transmitted in sub-frames #7,
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#27,.... [0034] Note that, in the sub-frame #3 of the example shown in
FIG. 9, a first allocation starting time is designated by PDCCH. 5[0035]
Here, in a prior art, a time difference b8tween a time point where the
downlink radio resource (PDSCH) described above is allocated and a time
point where the uplink radio resource (PUCCH) is allocated, is provided to
become a predetermined period of 10 time (for example, four sub-frames).
[#2386] Accordingly, when a timing of the downlink radio resource (PDSCH)
zﬁ%:g% d in the "persistent scheduling" is changed, a timing allocated to
the uplihk radio resource (PUCCH) is also 15 changed similarly. [0037]

Note thatpteethattha naﬂwMeﬁﬁnmga‘@rﬁtbeaéngmmmpmwmim FI G .

R R R R R

codéresout urce because,

|ﬁ(108339r5|stent schedullng the uplink radio resource (PUCCH) such as a

code resource in the code multiplexing and a frequency resource in the
{ShREsnRIR

frequent hitntHieiRG 1S it diy AibELRY GEiRRSRAGER B WP

ihrcirRparayaoMaINiRg dsddes s pbeve PRSIOOB8lie sc Al tig tipewvid ais
uplink radio resource (PUCCH) to be allocated_at a changed timing is alread

PP LEGiRBL ATRBBIRC AR e The YR RIS EERABEERLNCH
giterthpoehanrae, colidesoviiaa plinkEaitie reSorecR tRHMPBY Ob&iG od of

time (for example, four sub-frames).
[0036]

Accordingly, when a timing of the downlink radio resource
(PDSCH) allocated in the “persistent scheduling” is changed,
a timing allocated to the uplink radio resource (PUCCH) is also
changed similarly.

[0037]

Note that, even in the case where a timing for allocating
the uplink radio resource (PUCCH) is changed, an uplink radio
resource (PUCCH) such as a code resource and a frequency resource
is not changed. This iIs because, iIn the persistent scheduling,
the uplink radio resource (PUCCH) such as a code resource in
the code multiplexing and a frequency resource in the frequency
multiplexing is fixedly allocated to the mobile station UE by
using the upper layer signaling as described above.

[0038]

At this time, 1T an uplink radio resource (PUCCH) to be
allocated at a changed timing is already used by a different
mobile station UE, the uplink radio resource (PUCCH) after the

change collides with an uplink radio resource (PUCCH) of the
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9 different mobile station UE. Thus, there has been a problem that changing
the timing of the downlink radio resource (PDSCH) allocated in the
"persistent scheduling" cannot be proc®ssed. [0039] 5In other words, there
has been a problem that a timing of the downlink radio resource (PDSCH)
allocated in the "persistent scheduling” cannot be changed freely, since a
time difference is fixed between a time point where the downlink radio
iebbliese (RDHO H ésdlivcatedUénd dhinse pdiaraheas bieenplipkoadigmithat

r rce (PUCCH) Js allocated, and the uplink radig resource (PUC ' t
SRR B LR v FROERAR N B RERB e g oS
prebeocarectntionthas ‘hearsistentd solvedhé mlytecprofmenis Arobgesded .
trﬁgg%{gient invention is to provide a radio resource selecting method, a

tation and a radio base station which are capable of flexibly setting a

timing ol a dansinksad®, rasmireendDbEd) allocatekbin trea0a' aansisigno
scheduling”, [0041] . A first aspect of the present inyention is, summarized
TS AL AU R AES R PSR Ll TR A i S tent
dMBINHK et treasnditeB dreham frdiofiasd §latioimby Using me a PpPetedce

radio resource fixedly allocated in first cycles starting from a first allocation

&arifd e erhBexng e fsilEe P AR H S R KT S B u B RPAHK Ce
@odeHyndia fixedbcatechtad ANk TR pEspEreRelRe sehes NAndipadhe

steps of: (A) notifying, from the radio base station to the 10 mobile station,

thesRer efcléRifid-WotRafdd @rakeclplticratits resh ek, kagi®) resource

RN sakie mebigsiatien, a first allocation starting time, receiving the
ownlink data via the downlink radio resource and transmitting the

acknowledgement
DISCLOSURE OF THE INVENTION

[0040]

Accordingly, the present invention has been made to solve
the above problems. An object of the present invention is to
provide a radio resource selecting method, a mobile station and
a radio base station which are capable of flexibly setting a
timing of a downlink radio resource (PDSCH) allocated in the
“persistent scheduling™.

[0041]

A first aspect of the present invention is summarized as
a mobile communication method in which a mobile station receives
downlink data transmitted from a radio base station by using
a downlink radio resource fTixedly allocated in fTirst cycles
starting from a first allocation starting time, and transmits
acknowledgement information for the downlink datausing a fixedly
allocated uplink radio resource, the method including the steps

of: (A) notifying, from the radio base station to the
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5 information via the uplink radio resource at and after the first allocation
starting point, when receiving the fixed allocation signal from the radio base
station. In the step (B), the uplink radid@esource is adjusted by an adjustment
signal Included in the fixed allocation signal and the acknowledgement
information 10 is transmitted via the adjusted uplink radio resource. [0042] In
the first aspect of the present invention, in the step (A), the information on
theludimksitakd eesodite hesie ayclientifidatiofewmalddiowhich tbsigratdsla
br e orthogo r sequence in loc dj 4
amouﬁt g%%cl%gﬁlgta oﬁ]ﬁ hé?(\,A?g‘t rgni%]uen ?3?0 %%Orf? %t %@%ﬁa@ of
thenzreseht ocedriton sitatheistigptime (Beded uph@thdldmwsdumue daaa;abeu a
%%us ed chan O[ll%the 20 identific %on num?h% %—h ntgs% ¢
IR e”nrst specF&Pt‘ﬁrCSrS‘s TES setgp‘%lg U
Sigﬂfalr‘fmmiitrmfvtha fikedpbbakiaradipnalds doe carne asd strat fonaatiofst

namic allocatiaon SI nal used 25 in a schedulln in which the_ downlink
pA T ey AT et el T A ot T

\&Ii@rﬁaﬂomr@mniéok@@maade)méoﬁu@eﬁlgnaﬂnﬂéhgtr@ﬁt(siﬁ,neshém@wm{
the HARQ contained in the dynamic allocation signal.
radio resource is adjusted by an adjustment signal included in
the fixed allocation signal and the acknowledgement information
is transmitted via the adjusted uplink radio resource.
[0042]

In the first aspect of the present invention, in the step
(A), the information on the uplink radio resource may be an
identification number which designates a number of the orthogonal
cover sequence in the block spreading or an amount of cyclic
shift of the CAZAC sequence.
[0043]

In the first aspect of the present invention, in the step
(B), the uplink radio resource may be adjusted by changing the
identification number by the adjustment signal.
[0044]

In the first aspect of the present invention, in the step
(B), when a signal format of the fixed allocation signal is the
same as a signal format of the dynamic allocation signal used
in a scheduling in which the downlink radio resource 1is
dynamically allocated, the adjustment signal may be notified
with a power control command or a bit designating the redundancy

version of the HARQ contained in the dynamic allocation signal.
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11 [0045] In other words, the first aspect of the present invention is
summarized as a radio resource selecting method for selecting, semi-fixedly,
a radio resource to be allocated to anblink 5 response signal indicating a
reception state of a fixedly allocated downlink signal, from a plurality of radio
resources defined successively on a radio resource space formed with the
frequency axis and the code axis, the method including the steps of: (A)
dé&xerading specification information for specifying 10 from the plural radio

resourc s aI |o o resoyre ca tot link tesponse
signal; ( Ji?iyi'rlig ;(i%ézne‘?i'atér—r §§ec J(;)% mﬁ?r?i%ti?oﬁe%%n#(d?\}oe%%flon
ths sllocataz eadis r&sxmmicesreadhedmsslm‘dhen@mﬁtd&mefuﬁcsa&llmct ing,

inform the ste ), when the pluralit adio resources are
S EATY el ot ESe U R B b e SRR ety Up ik
Egilyiga gi@m hcmtlﬁ@@nian@r raoreeumpaeinballogeaoa radio sespixeeH y
one or s of relative specification informati n |n icatin
A g 1 g i s e g el
mmwww@yme/émcera@ gaaeripssas H@ﬁesﬁﬁétf@af@ﬁﬂéépmthoﬁhe
[0046] A second aspect of the present invention is summarized as a mobile

FERGHLORGET ARG LAER A SHatd 05 FERSA ikRa KHoHNY rBR Bhees
JRHOQAP IR ATINIK Ejstie T esedrERo e GHRSRIRShiNAT B! SpeleFRjaning

from a first allocation starting time and transmit acknowledgement information
fHF e HRvAIMY k& 34y EEBRHIF 2R cAldPERRR PaliRARS dRERUIHES tO

HEbil¢ RIRURNFBINE A%k response signal; (B) notifying the

generated specification information; and (C) selecting the
allocation radio resources on the basis of the notified
specification information. In the step (A), when the plurality
of radio resources are classiftied into a plurality of groups,
basic specification information for specifying agroup including
one or more unused allocation radio resources and one or more
pieces of relative specification information indicating a
relative position of one or more allocation radio resources
within the group on the radio resource space are generated as
the specification information.

[0046]

A second aspect of the present invention is summarized
as a mobile station configured to receive downlink data
transmitted from a radio base station using a downlink radio
resource Tixedly allocated in Tirst cycles starting from a first
allocation starting time and transmit acknowledgement
information for the downlink data using a fixedly allocated

uplink radio resource, the mobile station including: a fixed
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12 communication information receiver unit configured to receive the first
cycle and the information on the uplink radio resource from the radio base
station; and a communication unit corf§ured to determine the first allocation
starting time, receive the 5 downlink data via the downlink radio resource and
transmit the acknowledgement information via the uplink radio resource at
and after the first allocation starting time, when receiving a fixed allocation
ﬁgmmmdmmoﬁoﬁwmmonrémeiomnmuﬁitaﬂonﬂmusemmigmedetéve
st e prited S RRG N Ve L TINR MEHISR L e

fixed a'locatl S|gnal an ransml ement in ormatlon via

tﬁecmdﬂmedaaplm bageic tedaunce. e{ﬁﬂ@]cmnmmmnbaspmtofdhtf [oesent
gve t| n, the 15 rH‘ qgatlon on ink ra gsource.may be an

|
n ﬁceﬁ‘tfé“n' AGmoet Whlcﬁtdeaslgr?at%% Huﬁ’m ae ofrlHe Moo draehve, the
shqudaskirdtneablock speealding birdo mwm&waflceslmﬁd)ftﬂ‘@r@hiﬁ@he

sequence. [004 Olp the second a ect es nt in ntlon the
T OEA TGk A B B Rt Ao L AR o R R PG ee 15
changirgéhe tfﬂ\%nt’lfnaélﬁndltl@bét%ﬂﬂ @Qa&djilﬁgﬂtﬁtnélgn@hdﬁoﬂabaﬂﬂlﬂf@

second aspect of the present invention, when a signal format of the fixed

AlokkisH stfhaatoRamtonal fgiod BhfardiHR RARfmistibkalion Th

Fenalusea i 8rschifivling itwhaylieedowslinttjadie repRUTGBITnk radio
dynamically allocated, the communication unit may be configured to obtain

1280 EBRistent BRn ALK HEN8a%s 5 8tlvel BSAHEPGomhRarkher affixed
43990319 HC UMIANNErSIPH OHPEAURE CYMRINLIHORIARAREN

allocation signal.
information via the adjusted uplink radio resource.

[0047]

In the second aspect of the present invention, the
information on the uplink radio resource may be an identification
number which designates a number of the orthogonal cover sequence
in the block spreading or an amount of cyclic shift of the CAZAC
sequence.

[0048]

In the second aspect of the present invention, the
communication unit may be configured to adjust the uplink radio
resource by changing the identification number with the
adjustment signal.

[0049]

In the second aspect of the present invention, when a signal
format of the fixed allocation signal i1s the same as a signal
format of the dynamic allocation signal used in a scheduling
in which the downlink radio resource 1is dynamically

allocated, the communication unit may be configured to obtain
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[0050] 5In other words, the second aspect of the present invention is
summarized as a mobile station used in a mobile communication system in
which a radio resource to be allocated-® an uplink response signal indicating
a reception state of a fixedly allocated downlink signal is semi-fixedly
selected from a 10 plurality of radio resources defined successively on a
radio resource space formed with the frequency axis and the code axis, the
rhobiledasdmardudingnalspecitibeatibasiferobtrpueivacmtirednfigunshtd
recej ram the radio e statio ecification information, for.specifyin
S R R B SR R SRR B BB e e
amd aheddy resoLe ca Ebbecttl onitsoyiglired to select the allocation radio
2@88#)325 on the basis of the specification information received by the
Cification information receiver unit. When the plurality of radio resources
are classiiiertide 20 edglyrelity o& goodpaspespetitbatipnastaimaimveistion
configured to Include basjc_specification information for specifying a grou
ASISHRBUAZER 58 (RRdaF SEELEGR HR6 AGLRARS L FBRE BRI on
rigsesnf ialaiiypsineciveation infepnatientadisatiapideelétive apsiiiom ol PHR
or more 25 allocation radio resqurces within the_group on the radio resource

dERONG65 15 WhHY dHEJFIRG presERERREHEBN fEadminfafiz8q 1dxedly
witirbca teebilg sidtigmkeceivpradowinksipfa Hpnsmiiied & pae i ragiom a

base station by usin(i_a downlink radio resource fixedly allocated in first
Bhgadihing Frdm A frsY 2RBEARSS stafihfamimeurrPeatymky on a radio

Fayviedagsment {ypPHagtAde e PrdRiiali daig dungaa aduxis,

allocated uplink radio resource, the radio base station including: a fixed
doramuakulion skaihatoninadsehitter-und conrGlrEtcaticTy AFairkion

§aleR AL NG LorHS APl e o fEaqian %Hﬁ?ﬁ@i%éﬁ@i%éééoé‘%% idn,

fixed allocation signal transmitter unit 10 configured to transmit a fixe

srealibhasigiano infaroskeisiatioro anépesdrfiyingcaaidhagatdonfigrestio

P té%rﬂﬁ@géh%@%”' %%‘;i‘t‘éa “Eﬁ df‘ﬁ(%?" Adio F%%@%WE ang Ob%%el"fe #ﬁ%

acknowledgement information via the uplink'radio resource af and-aftera first

alocatirostaeimguime dsteletited bythiet1 Scined gliveationsigral ddie the
it is configured to adjust the u 0 resour

AP FRR M R ol sl S S SR on
acikFfomwiadg§eomericaicvetabynttie decad|fistetiplink m&dionesbonceeceiver
%ﬂ?g?lehen the plurality of radio resources are classiftied into
a plurality of groups, the specification information is
configured to include basic specification information for
specifying a group including one or more unused allocation radio
resources, and one or more pieces of relative specification
information indicating a relative position of one or more
allocation radio resources within the group on the radio resource
space.
[0051]

A third aspect of the present invention is summarized as

a radio base station used in a mobile communication system in
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In the third aspect of the present invention, the information on the uplink radio
resource may be an identification number which designates a number of the
orthogonal cover sequence in the blodi¢spreading or an amount of cyclic shift
of the CAZAC 25sequence. [0053] In the third aspect of the present
invention, the communication unit may be configured to adjust the uplink
radio resource by changing the identification number with the 15 adjustment
gigmeh [608dhi le pitteiird aspdvest thyplesdatdatentoanahehtzdidgivam
format_of-the fixed al tion signal is the same as a signal 5 format of the
e L LR B S S ST AR T S A Sy
rebboceet eddyimanfigatt akncated, thtaaomnuinioadionainttimay beldodaured

to_notify the adjustment signal by a power control command or a bit
S A S I S SR e P R 131 Lo the
almoalipnkldsgnbly QOB a Fibetikythild esgestiafihénkasanionvestonce,,

the fixed allocation signal transmitter ynit may be configured to setthe  _
B G BASE o AL HtmAPATAAARd ik AR e R0 gagd on

MetRAtiga o arapdni tkdie asptrepaliegalesdio@neibei fohilestadionl e
[0056] In other words, the third aspect of the present invention is

ShAR AL 2 3G bl BhsEXtdforrRdnkgGretitPsaataon on the uplink

radio resource; a Tixed allocation signal transmitter unit
configured to transmit a fixed allocation signal to the mobile
station; and a communication unit configured to transmit the
downlink data via the downlink radio resource and receive the
acknowledgement information via the uplink radio resource at
and after a first allocation starting time determined by the
fixed allocation signal. The communication unit is configured
to adjust the uplink radio resource by an adjustment signal
included in the fixed allocation signal and to receive the
acknowledgement information via the adjusted uplink radio
resource.

[0052]

In the third aspect of the present invention, the
information on the uplink radio resource may be an identification
number which designates a number of the orthogonal cover sequence
in the block spreading or an amount of cyclic shift of the CAZAC
sequence.

[0053]

In the third aspect of the present invention, the

communication unit may be configured to adjust the uplink radio

resource by changing the identification number with the
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20 semi-fixedly, a radio resource to be allocated to an uplink response signal
indicating a reception state of a fixedly allocated downlink signal, from a
plurality of radio resources defined suéeessively on a radio resource space
formed with the frequency axis and the code axis, the radio base station 25
including: an specification information generator unit configured to generate
specification information for specifying, from the plurality of radio resources,
altbpasibnanatiic feggmkces to be allocated to the uplink response signal; and
jebagﬁajification information notifying unit configured to 16 notify the

nerated specification information. When the plurality of radio resources are
classifietinntbea phianaditgsaroups the gpesdicttioneridimatjomhgenaraignal

it is configyred tp.generate, as the specification information, basic 5 .
St o LR B R SR Y
dtoeadionofdiheesburans andldoe at inoresiigeas aisethtive spesifieationing
information indicating a relative position of one or more allocation fadio
AR e RS BAGT R fBIeNEGRed S YRR bag kol 1ocated.
RESeHHRUH@db®iohtih RRAYY NG TG (&I GolioG £ isteefdagicnalent

block diagram of a mobile station according to a first embodiment of the
[

STELRAL inR¥nAoP S FIEOBTESE . 98BN gfiim ForthdhiAIRMELSRERBE LIRS
REIEGRARRG HY 81 ISnCOMERNIRALD R RYPLRIBAFROFAR A YAERE dtsh 1ocation

embodiment of the present invention. [FIG. 3]FIG. 3 is a diagram for
S¥IBfRIng a method of  determining an uplink radio resource (PUCCH)
teyEqed in a 20 mobile communication system according to the first
embodiment of the present invention. [FIG. 4]FIG. 4 is a functional block
diagramléf Zhgdeiask asnRtaedolding REeremitstiaydobknent Bhehd ixed

Q¥?5885¥?€ng¥bnal transmitter unit may be configured to set the
adjustment signal in such a manner that the uplink radio resource
does not collide with an uplink radio resource allocated to
another mobile station.

[0056]

In other words, the third aspect of the present invention
is summarized as a radio base station configured to select,
semi-fixedly, a radio resource to be allocated to an uplink
response signal iIndicating a reception state of a fTixedly
allocated downlink signal, from a plurality of radio resources
defined successively on a radio resource space formed with the
frequency axis and the code axis, the radio base station
including: an specification iInformation generator unit
configured to generate specification information for specifying,
from the plurality of radio resources, allocation radio resources
to be allocated to the uplink response signal; and an

specification information notifying unit configured to
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25[FIG. 5]FIG. 5 is a diagram for explaining a method of determining contents
of the uplink radio resource adjustment signal, performed in a mobile
communication system according to tA® first embodiment of the present
invention. [FIG. 6]FIG. 6 is a flow chart showing operations of a mobile 17
station according to the first embodiment of the present invention. [FIG.
7]FIG. 7 is a flow chart showing operations of a radio  base station
acviorfiing thehegase satastinspecafftheairesent Bifioenddi JFIG. SFG. &
iagram for setting up a scheduling in eral u%h abile communication
IR e SR R R i T
l0E gobilpsombhenisatar fysteti.ocl0 BEEIrvVAD&ES IORCARRY INGOUS
EISE#E\IQ\{JI;IEIJIQON Or?e5§<1:1te, as the specification information, basic
speciftication information for specifying a group including one
or more unused allocation radio resources and one or more pieces
of relative specification information indicating a relative
position of one or more allocation radio resources within the

group on a radio resource space.

BRIEF DESCRIPTION OF THE DRAWINGS

[0057]

[FIG. 1] FIG. 1 is a functional block diagram of a mobile
station according to a first embodiment of the present invention.
[FIG. 2] FIG. 2 1s a diagram for explaining a scheduling
performed in amobile communication system according to the Tirst
embodiment of the present invention.

[FIG. 3] FIG. 3 is a diagram for explaining a method of
determining an uplink radio resource (PUCCH) performed in a
mobile communication system according to the first embodiment
of the present invention.

[FIG. 4] FIG. 4 is a functional block diagram of a radio base
station according to the Tfirst embodiment of the present
invention.

[FIG. 5] FIG. 5 is a diagram for explaining a method of
determining contents of the uplink radio resource adjustment
signal, performed in a mobile communication system according
to the first embodiment of the present invention.

[FIG. 6] FI1G. 6 1s a flow chart showing operations of a mobile
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(Configuration of Mobile Communication System according to First
Embodiment of Present Invention) 15Referring to FIG. 1 and FIG. 2, a
configuration of a mobile communicatfbh system according to a first
embodiment of the present invention is described. This embodiment is
described by citing the LIE mobile communication system, but the present
invention can also be applied to mobile communication systems 20 to which
atatitwr nasgwiccdapdietio[0tbe] i rsita ebild beenmuvifatidresysr@aent
a%ci%ﬁi{;pat this embodiment, the mobile station UE is configured to receive
ownlink dafa transmitted from the radio base station eNB using 25 a
dewslinkjadio feEdurca P ITHY tthedly sllavated iofesbtydas stiirangaiidm

first allocation startin tjme,@nd!ﬁ]an mit %ckn v%fdnge engfin{%rmation t
ER/NAEKY 98 75E AEAHIAK Fark 5y Lta ml:%b. KTadio PesoureePresen
(Relti)oR060] 18 Here, a time difference is fixed between a reception
timing of tj;e downlink data and a transmission timing of the
wlé gﬁ

gem&rlCini&rannC [GE8 A AS St I 8P 12 (REMGGLN Btheldh

JEgJeakieer a persistenl infesmatinndaestyer stk a persistent allocation
signal receiver unit 12, a downlink data receiver unit 13 and an ACK/NACK_

tHi itk unit TG 086 3P 1 BTHLAKRISERF iSRS R @i L ing in

GPRYiEnEEl LTE mobile communication system.

BEST MODES FOR CARRYING OUT THE INVENTION

[0058]

(Configuration of Mobile Communication System according to First
Embodiment of Present Invention)

Referring to FIG. 1 and FIG. 2, a configuration of a mobile
communication system according to a first embodiment of the
present invention is described. This embodiment is described
by citing the LTE mobile communication system, but the present
invention can also be applied to mobile communication systems
to which any other mode is applied.

[0059]

In a mobile communication system according to this
embodiment, the mobile station UE is configured to receive
downlink data transmitted from the radio base station eNB using
a downlink radio resource (PDSCH) fixedly allocated in first
cycles starting from a first allocation starting time, and
transmit acknowledgement information (ACK/NACK) for the
downlink data by using an uplink radio resource (PUCCH).

[0060]
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to receive, from the radio base station eNB, persistent information (fixed
communication information) including the first cycle and the information on
the uplink radio resource (PUCCH). 18f063] Specifically, the persistent
information receiver unit 11 is configured to acquire the persistent information
based on an RRC message transmitted by the radio base station eNB. [0064]
20Here, the information on the uplink radio resource (PUCCH) represents, for
exampléieressakindibkiinnabee dfiafriesedrice tieek @ygeepitd @ timing

a-cerieradn e PUSEH isiensmisd ec apddentiicglon pumbs: ofg
ﬁurall y of pieces o acknowafedgemen information multiplexed Within one
r@skoord 280 okn f0G6Hjo rmaEooexample, an amount of cyclic shift in the
Wg%iixing of the CAZAC sequence cyclic shift or an orthogonal cover

mbet in the block spreading may be designated by such identification 19
numberA08hbwn i MaarBuhile, thehinfarohdtien etditd oplink radie Fresegrca
PUCCH) descrihed aboyve may be in any form as long as the radig 5 _

t o Pgsadon

Shalcreah BRIGERRTENIGEA Ve riHE A mfeP e SRR

wilihamhdie cesveicauidtCCH) majoha Pimklenditiaaiteasivalreuntid cgleand
resource in the code multiplexing described above, an identification number

9 P GO S RIS thiB R Eqdidncy multiplexing, an identification

Mévkey of a time resource in the time multiplexing, or an identification
number of a resource in a hybrid multiplexing such as the code multiplexing,
the freqUBRcHFRENPISHRgIAT® IR TAME MGG Gy Ede AdetisapB0d 1gured

to receive, from the radio base station eNB, persistent
information (fixed communication information) including the
first cycle and the information on the uplink radio resource
(PUCCH) .

[0063]

Specifically, the persistent information receiver unit 11
is configured to acquire the persistent information based on
an RRC message transmitted by the radio base station eNB.
[0064]

Here, the information on the uplink radio resource (PUCCH)
represents, for example, a resource block number of a resource
block (aggregate of sub-carriers) in which PUCCH is transmitted
or an 1identification number of a plurality of pieces of
acknowledgement information multiplexed within one resource
block.

[0065]

For example, an amount of cyclic shift in the multiplexing

of the CAZAC sequence cyclic shift or an orthogonal cover number

in the block spreading may be designated by such identification
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15[0068] Furthermore, such information on the uplink radio resource
(PUCCH) is given to the ACK/NACK transmitter unit 14. [0069]

Furthermore, in the LIE mobile comm#fication system, 20
informationonthefirstallocationstartingtimedescribedabove is not included in
such persistent information. [0070] This is intended to make the radio
base station eNB flexibly determine a time resource to allocate the downlink
nadibeasource 25 (PDSCH) described above, whereby utilization efficiency of
tg@‘ﬁ?ﬁ resource is improved when the "persistent scheduling” is applied.

[ 0 of the uplink radio resource (PUCCH) is included as the persistent
informatitaarsihdd éhisthforimefimmstiiquely dbtemphedibaseti onr@esource

r inQ timing of the downlink radio resource (PDSCH). described above, .
e it e T B e T
tireiguethecaplineradieneddikee (PUCCH) may be defined as follows:

ransaﬂssion timing of uplink radio resource (PUCCH)) = (reception timing
4Sdlink radio resource PDSCH)) + 4ms 10[0073] Meanwhile, the

above valye k4 i5,jusiai eRample Bsrl dreteferagrayiibe atfiey atbdmse

Alternatively, 4ms may be expressed as four sub-frames. )
(PUCCH) may be an” identification number of a code resource in

the code multiplexing described above, an identification number
of a frequency resource in the frequency multiplexing, an
identification number of a time resource in the time multiplexing,
or an 1dentification number of a resource inahybridmultiplexing
such as the code multiplexing, the frequency multiplexing and
the time multiplexing described above.

[o068]

Furthermore, such information on the uplink radio resource
(PUCCH) 1s given to the ACK/NACK transmitter unit 14.

[0069]

Furthermore, in the LTE mobile communication system,
informationon the firstallocation starting time described above
is not included in such persistent information.

[0070]

This is intended to make the radio base station eNB flexibly
determine a time resource to allocate the downlink radio resource
(PDSCH) described above, whereby utilization efficiency of the
radio resource is improved when the “persistent scheduling” is
applied.

[0071]

Meanwhile, 1t is not necessary that transmission timing
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[0074] 15The persistent allocation signal receiver unit 12 is configured to
receive a fixed allocation signal from the radio base station eNB. [0075]
Specifically, the persistent allocation $§nal receiver 20 unit 12 is configured
to receive, from the radio base station eNB, PDCCH instructing fixed
allocation of the downlink radio resource (PDSCH) for the "persistent
scheduling"”, as a fixed allocation signal. [0076] 25For example, the persistent
abthsorpdignkiredeiveeanit noen(ay Gerdonfigure iudedbes iteep @nsthetent

hasis of RNTI or the li et to PDCCH,.-whether the PDC is a PDCCH to
o R Ol A SR TR TS
‘persistertegrhecolinghong PHCCId tdaymbinmkalhadiocatestherdey(RDISCH)

r dis%pa; ource P\I;)eSCH for og(rgglldO\gnlenks h cli%léngﬂ{pm ] Meanwhile,
fhe perss‘? nfaltocaton sianal'recel erunit B ayb CoRfigared to

qeenaine, on the basis of one specific bit in the PDCCH, whether the
PDCCH is a PDCCH to instruct fixed allocation of the downlink r

di )
resourck SEDERTS thd ARSI oBUTARS o X PEECHRY Y akas,
Fnsale dee dovatink ragio s es (BOSSHFdanaegmal downlink

iﬁhggggggésion timing of uplink radio resource (PUCCH)) =
(reception timing of downlink radio resource PDSCH)) + 4ms
[0073]

Meanwhile, the above value of 4ms i1s just an example and
therefore may be other than 4ms. Alternatively, 4ms may be
expressed as four sub-frames.

[0074]

The persistent allocation signal receiver unit 12 is
configured to receive a fixed allocation signal from the radio
base station eNB.

[0075]

Specifically, the persistent allocation signal receiver
unit 12 is configured to receive, from the radio base station
eNB, PDCCH instructing fixed allocation of the downlink radio
resource (PDSCH) for the “persistent scheduling”, as a fixed
allocation signal.

[0076]

For example, the persistent allocation signal receiver
unit 12 may be configured to determine, on the basis of RNTI
or the like set to PDCCH, whether the PDCCH is a PDCCH to instruct

fixed allocation of the downlink radio resource (PDSCH) for the
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10[0078] Alternatively, when the persistent allocation signal receiver unit
12 is configured to indicate whether a part of information elements in a
PDCCH is a PDCCH to instruct fixed &flocation of the PDSCH (the downlink
radio resource) for the 15 "persistent scheduling”, or the part of information
elements in the PDCCH is a PDCCH to dynamically allocating the PDSCH
(the downlink radio resource) for the normal downlink scheduling, the
pasissdstaivcstihedighbhgcoer MNCCR aydyeaohtiglilod ad beterteirkhe
hether the PDCCH is a PDC iRstruct 20 fixed allocati fthe P H
ﬁr%v downtink I?!r;z)a' |o'|:réess%w;ge r %%Aspfrésjfs en'igs%ieag) u G}S"ﬁc@r%ﬁé %gﬁﬁ is
deOCTH to dynamically allocating the PDSCH (the downlink radio resource)
for the r"\(/'l)rmal rqo nliq:k scheduling, on t basiﬁ_of the_§art f information it
element$A e hbove %&%ﬁ.‘i@ﬁb‘%&] OCTUHAE MG thefikdd " YN
dlpeatiohsigoaifigludes, to atkcidem ioéhe onfameatvars is ioftronkfispdcific
llocation of the downlink radio resource (PDSCH) for the "persistent. __
BHEAIAGE Ao RSO0 St SRl o7 A Bxec
rREPUEA PRIk EMies ofiimBRIK neslial sespeser (e COAisarg theor the

identification number when plural pieces of acknowledgement information are

MBRITARIE WhiR T RSB DB RO Efdiake StRa Ak b Ad 1osate i

RREesFHReFHAIRS RI888PLe (PBUEh P oPIHKFRICISRRIIGK AiHEMANing .
f,[ggal is given to the ACK/NACK transmitter unit 14. [0081] The

Afdk data receiver unit 13 is configured to receive 10 downlink data

ransmitig Mig e gy inkyiasie resourse BRIGH alggeiesivinesignal
PDCCH. [0082] Specifically, the downlink data receiver unit 13 is
_d’cﬂﬁﬁgl_}réﬂ té!"wheh?chl_zspéi@l@sféMﬁ%a@t@n@@ﬂﬁ_ﬁ(‘f&éﬂhﬂbﬁm@tim§©rﬁaf)
$IRGRNEE DN BRESINENT AllacaiRR AIgNa! Leeper RS 1 JpIRIEtNpiRed
sub-frame, which has received such PDCCH, as a first allocation starting
tirh&oanat reveivk tHeed BRHGHK Cehe iewind tokyrimiiadiesesaae) (FOSOM)

fgﬁe’l)’grisé%gﬂltsg&%%%]mr@‘ed%w ’ﬂ?eﬁﬁéﬂc@? %tﬁ?g}%ation elements
in the PDCCH 1s a PDCCH to dynamically allocating the PDSCH (the
downlink radio resource) for the normal downlink scheduling,
the persistent allocation signal receiver unit 12 may be
configured to determine whether the PDCCH is a PDCCH to instruct
fixed allocation of the PDSCH (the downlink radio resource) for
the *“persistent scheduling”, or the PDCCH is a PDCCH to
dynamically allocating the PDSCH (the downlink radio resource)
for the normal downlink scheduling, on the basis of the part
of information elements in the above PDCCH.
[0079]

Furthermore, the fTixed allocation signal includes, 1iIn
addition to the information to instruct fixed allocation of the
downlink radio resource (PDSCH) for the “persistent scheduling”,

an uplink radio resource adjustment signal for adjusting a
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20 from the first allocation starting time. [0083] In the example shown in
FIG. 2, since the persistent allocation signal receiver unit 12 has received the
persistent allocation signal via PDCCHZ2the downlink data receiver unit 25 13
is configured to receive the downlink data via the downlink radio resource
(PDSCH) mapped to a resource block (aggregate of sub-carriers) within the
sub-frame #3 designated by PDCCH. [0084] 23 configured to receive
d@solinicdatd otkandoweink fatiteresdunck (IRDISC H esepeel (FPHEEEuatE

lpck. _sub-caryi [ by th ' I
S PP D nele

ms starting from the s at’is,
recEmenaniph3aseonfigurp idreae oeitd tovoniink esoa vaethd RIBSCBetai ls
dpwnlink radio resource) mappedto a r. rce block ﬁ%ﬂf ate of
A W A bR B T o o s Ao,
1Q086%] The ACK/NACK transmitter unit 14 is configured to receive,
from the E%ersistentpiﬁgzégatio receiver unit 11, information on an uplink radio

resourcS B R HAMEd B 1R RIS AHAHRERSATLE s given

e theen o AR AC KMASHE eRBSMItArRUNIL 14 receives, from the persistent
allocation signal receiver unit 12, an uplink radio resource adjustment signal

ibkd above for adjusting a resource block number of the PUCCH (uplink

radio resplgreRWAd ARk daidpaBlGaignUHRbES TdeBPrRguRiy ebrieces 0b

acknowledgement information are multiplexed within one resource block.
[dous] This datie/KraniRiidHeid ATHIE BPI ddiiy et o @sterhfse(PDSCH)

allocated by the PDCCH.
[0082]

Specifically, the downlink data receiver unit 13 is
configured to, when the persistent allocation signal (fixed
allocation signal) is received by the persistent allocation
signal receiver unit 12, determine a sub-frame, which has
received such PDCCH, as a first allocation starting time, and
receive the downlink data via the downlink radio resource (PDSCH)
for “persistent scheduling” fixedly in the first cycles starting
from the first allocation starting time.

[0083]

In the example shown iIn FIG. 2, since the persistent
allocation signal receiver unit 12 has received the persistent
allocation signal via PDCCH, the downlink data receiver unit
13 is configured to receive the downlink data via the downlink
radio resource (PDSCH) mapped to a resource block (aggregate
of sub-carriers) within the sub-frame #3 designated by PDCCH.
[0084]

Furthermore, the downlink data receiver unit 13 1is
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25 an uplink radio resource (PUCCH) based on the information on the uplink
radio resource (PUCCH) notified by the persistent information and the uplink
radio resource adjustment signal, and%® transmit the acknowledgement
information (ACK/NACK) for the downlink data received via the 24 uplink
radio resource (PUCCH). The acknowledgement information (ACK/NACK) is
determined on the basis of decoding results of the downlink data in the
dowilig dathtre deved veido@ D8R B are kaaficsiousihg K G Bl elessipticre

is oH f a metho fodtrmi'gtE I'lérai 0 C%':(‘QCC(}
S R S s e T E s d ey
thegaeysstedt nyotrhatibDCa ilme thdinkyrabiéo ods@ince atpustiegt Bigmalthe
1%@9%%@ Ag FIG. 3, eight radio resources are defined as uplink radio
resource ﬁDU CH), and #0, #1, #2, #7 are defined as corresponding
ifleagfgation numbers thereof. For example, such identification numbers may

be identifjcation numbers in 15 the multiplexing of a plurality qf pieces_of
acknowlBdgErENt HIBHRITHHRHAFERC REEYES IBAE desdbsaaptikred

[B6%Hcei vEswidBBhKkNgdba 0dsetnbereScraditoasPintereiddentdsativae)
number #2 is designated by the information on 20 the uplink radio resource

(FAPEELLT P BHfRZONY B IS (AAINRAALRION SHA 3% I aESY ASR IR
yRlinkh@de tesoliseiusrafRissignal. 46892)mthis case, the ACK/NACK

transmitter unit 14 determines 25 a radio resource of the identification
A@ABEI #5 as a radio resource for transmitting the acknowledgement

informatig (ASKMG K AR 4hG £RE5 G YOMNFBKDAIRI §iRlHE 85 ABCERINRK,
radio resource (PUCCH), by adding "+3" to the identification number #2.
from the persistent information receiver unit 11, information
on an uplink radio resource (PUCCH) notified by the persistent
information.

[0087]

Furthermore, the ACK/NACK transmitter unit 14 receives,
from the persistent allocation signal receiver unit 12, anuplink
radio resource adjustment signal described above for adjusting
a resource block number of the PUCCH (uplink radio resource)
and the identification number when a plurality of pieces of
acknowledgement information are multiplexed within one resource
block.

[0088]

The ACK/NACK transmitter unit 14 is configured to determine
an uplink radio resource (PUCCH) based on the information on
the uplink radio resource (PUCCH) notified by the persistent
information and the uplink radio resource adjustment signal,
and to transmit the acknowledgement information (ACK/NACK) for

the downlink data received via the
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25 [0093] That is, a radio resource designated by the information on the
uplink radio resource (PUCCH) notified by the persistent information is
adjusted by the uplink radio resource &fljustment 5 signal described above.
[0094] Meanwhile, in the example described above, the identification
number in the multiplexing of a plurality of pieces of acknowledgement
information within one resource block 10 is adjusted by the uplink radio
naisbiinde atju stmesosicral( PUEGHIteadhtha ¢ksowrlszdgienkmumbEe Ifaltd on

P be_adjusted by th link radio_reso j ent signal,
[Sgggﬂlﬁ%%atr\?e&gk%tﬁ%}é‘%gzﬁ |fi(jzezﬁ(|£o ngﬁﬁr'n e‘?ﬁ%?r?eg Jilégltﬁ%ltflpﬁé%m%gsofoaf
pibealdpwoh piete daftackmoviiee geoneritiinfordetpnredhinvere ueddurtg.block
mggrjsource block number of the PUCCH may be adjusted by the uplink

0 résource adjustment signal described above. [0096] 20Alternatively, an

identificaiare hoataerforidengfying. aare sescripbio i ¢ieahofeanaythed
R FE LB e P LR BEA 0 R 066 SERa RSB ot
thefdemntitGdipronurhergepphkedadio resource (PUCCH) notified by
the persistent iInformation and the uplink radio resource
adjustment signal.

[0090]

InFIG. 3, eight radio resources are defined as uplink radio
resources (PUCCH), and #0, #1, #2, .. #7 are defined as
corresponding identification numbers thereof. For example,
such identification numbers may be identification numbers in
the multiplexing of a plurality of pieces of acknowledgement
information within one resource block described above.
[0091]

Then, assume the case where a radio resource of
identification number #2 i1s designated by the information on
the uplink radio resource (PUCCH) notified by the persistent
information and “+3” is designated by the uplink radio resource
adjustment signal.

[0092]

In this case, the ACK/NACK transmitter unit 14 determines
a radio resource of the identification number #5 as a radio
resource Tor transmitting the acknowledgement iInformation
(ACK/NACK) for the received downlink data, that is, as an uplink
radio resource (PUCCH), by adding “+3” to the identification

number #2.
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above is adjusted just by "+3" by the uplink radio resource adjustment signal,
such "+3" is just an example and, therefore, may be a value other than "+3"
such as "+2" or "+4", or a negative vaRfe such as "-3" or "-2". Alternatively,
the 26 identification number may be "0". Further alternatively, the uplink
radio resource adjustment signal may be a signal having a significance other
than described above as long as such identification number can be adjusted.
4]0098] Furthermore, although eight radio resources are defined in the

examplefegcified atovs, & Sllgr UIIIAARISINISE EUCEH arson

determining me od'is also applicable to a'case where other than eight radio

res ohreesek erde fineld o1 EREANIdMdeEPITHY) altidibieth Hye Himye esdsiset

aw]' er%ifi ation.numper qéaes i%naﬁ)]d bg/ £ ilgfgr i:ltiorl_'l on tk}e uplglk raﬁiﬂo nt
reL0arE B%Cﬁ)a diitie gy the pgr Rt int6) mgtioﬁslg%of&s?ec”ﬁ &
wilinkarhdile sesdlvee adjosement signal, 15 instead, an identification number
the uplink radio resource (PUCCH) used in a previous "Talk Spurt" may be
j{ﬂ by the uplink radio resource adjustment signal, and a radio resource

of the adjeatachippatification rtheberexaydIrusefbas pibeplinkaBdi®e, the
resource (PUCCH). 20[0100]. In this case, only when the uplink radio
B0 ISHERD) RUFASI MR AHaR 1t ARt 149 ihificRds alikerot

(adiasated Riciinfednatien € Hie PRl 6adin et site(PESduie e otifinck

by the persistent information is adjusted by 25 the uplink radio resource

g Adhentesghy o onl Ink ARdhathRsp IR AGH URtifedxatgiel . but,
i S M S Rl
by the uplink radio resource adjustment signal.

[0095]

Alternatively, both the identification number in the
multiplexing of a plurality of pieces of acknowledgement
information within one resource block and a resource block number
of the PUCCH may be adjusted by the uplink radio resource
adjustment signal described above.

[0096]

Alternatively, an identification number for identifying
a resource other than the above may be defined, and such
identification number may be adjusted by the uplink radio
resource adjustment signal described above.

[0097]

Furthermore, although the identification number described
above i1s adjusted just by “+3” by the uplink radio resource
adjustment signal, such “+3” is just an example and, therefore,
may be a value other than “+3” such as “+2” or “+4”, or a negative

value such as “-3” or “-2”_. Alternatively, the
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information is adjusted by the uplink radio resource adjustment signal,
instead, depending on the persistent information, information on the uplink
radio resource (PUCCH) may be notif@&l by the PDCCH without notifying the
information on the uplink 5radio resource (PUCCH). [0102] In this case, there
is a disadvantage of increasing the bit number for the information on the
uplink radio resource (PUCCH), while there is an advantage in that the
uplgktretiicaOires covod P UCTHbeatiWe sétwtfexibhil forodrively, the

Furthermore, dn t bove exam I%‘I}t?e information_on the uplink radi "
P AT By R B4 BBt Ry
@t "siegiiifatand?” atte'r3'ttmmale $6 by edoraldirectlgsinfoonwties oSuch
"ldentification number #5". [0104] Meanwhile, the uplink radio resource
a{(ﬂ%gt '(fn{tC g&hgpisné‘g\‘gnee'{j 58 Bgrtaoﬁ?ﬁlg r%%efmation elements notified by
tpegqes$istent allocation signal (fixed allocation signal). 20[0105] Here,
for example, when a signal format of the persistent allocation signal i télge
same ad UIFATIBRa B HOUORaHEHEERER SGRAMHGRS dimiry 1ned
sihathdiegahitd ef dee PpRITapBOcoOnMRNHIGEed pan HRNEAN$6IAe BOVEEe
control in the 25 dynamic allocation s ignal may be used as the uplink radio

(E0GHED aARIGHTEH? Sish A1 1ast) iR RS RARAACEHEI MG SASE tHBRIR

ls¢her than eight radio resources are defined.
[0099]

Meanwhile, although, in the above example, an
identification number designated by the information on the uplink
radio resource (PUCCH) notified by the persistent information
is adjusted by the uplink radio resource adjustment signal,
instead, an identification number of the uplink radio resource
(PUCCH) used in a previous “Talk Spurt” may be adjusted by the
uplink radio resource adjustment signal, and a radio resource
of the adjusted identification number may be used as an uplink
radio resource (PUCCH).

[0100]

In this case, only when the uplink radio resource (PUCCH)
is transmitted for the first time, an identification number
designated by the information on the uplink radio resource
(PUCCH) notified by the persistent information is adjusted by
the uplink radio resource adjustment signal.

[0101]

Alternatively, although, in the example described above,

an identification number designated by the information on the

uplink radio resource (PUCCH) notified by the persistent
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28 transmission power control, bits of the command used for transmission
power control may be used as the uplink radio resource adjustment signal.
[0107] 5Alternatively, when a signal fétfat of the persistent allocation signal
is the same as a signal format of the dynamic allocation signal in the dynamic
scheduling, bits designating the "redundancy version" in the dynamic
allocation signal may be used as the uplink radio resource adjustment signal.
H0[6a 08 tionnitheppusitemhibscitbeuling i sikosatherarisdess ciyaififuataait
%ot fXIglp a d}\g %atl%% gﬁﬁ Jedunc ’?n%ﬁ 8(Blon bét§ of the. rel%lligaatn%/
ver I0h Uset ran’smls ion power contro be Used as theuplin ’
resboroetdpstomenbé Sgdralk [ﬁaﬂﬁ]) resbuthie c@3¢C o reaiteanoy i Fied

ersi qn.is etermined re rsian. J0110] 20Alternatjvely hen
R Lo Rk b DA STE R et Jie ek
fosinid of 3w dysemieagiosdtion signal in the dynamic scheduling, bits

ie& ting the "MCS (Modulation and Coding Scheme)" in the dynamic
n signal may be used as the uplink radio resource 25 adjustment

signal. [@hlthis cuseg tepdienimberdiesignainagecbMustireiging the
persistent scheduling is smaller compared with the dynamic scheduling, a

ot 0P iIER bitk e skiitaty RS HAP et sERS b i idAkRo resource
(PUCCH), while there is an advantage in that the uplink radio

resource (PUCCH) can be set up flexibly.
[0103]

Furthermore, in the above example, the information on the
uplink radio resource (PUCCH) notified by the PDCCH may be, for
example, information of “identification #2” and “+3”, or may
be, more directly, information of “identification number #57.
[0104]

Meanwhile, the uplink radio resource adjustment signal is
defined as a part of the information elements notified by the
persistent allocation signal (fixed allocation signal).
[0105]

Here, for example, when a signal format of the persistent
allocation signal is the same as a signal format of the dynamic
allocation signal in the dynamic scheduling, bits of the power
control command used for transmission power control in the
dynamic allocation signal may be used as the uplink radio resource
adjustment signal.

[0106]
In the persistent scheduling, since there is less

significance of notifying the power control command used in such
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29 resource adjustment signal. [0112] Meanwhile, a timing when the
acknowledgement information (ACK/NACK) for the downlink data received
via the uplink radio 5 resource (PUCCH) is a timing uniquely determined
based on the reception timing of the downlink radio resource (PDSCH) and
the fixedly defined time offset, as described above. [0113] Furthermore, in the
example described above, although the 10 acknowledgement information
(BICKAMSKN dor thevrbSCHNtvahlinkb #48) iﬁtrdimimmuble RERCICH Or

t@ga%clﬁmwleggelﬁgn |S%é|rr]&tlor]for{the owngné dg%]are CHane 'Igado

by AUt exmg w when a yS|caI uﬁlnk S
trassitteg apjink teta ts sagsalitted in a sub-frame when 15 the
ledgment information (ACK/NACK) is transmitted. [0114]
ernatively, when a physical uplink shared channel for transmitting uplink
data in apubrireroéweiien théeankrzovdgdaeiners miatmationia CiNAL tRist

@itl smitted is alloc ﬁgd 20 acknowledgsglem mf(i. ?atlon for such dﬁwnllnk

9l W rakehitelSatFartarh® WaPUSERNRLYERMIC
Qn lheactli@h hapgnite iadieHeass statian stieaadqnsing Mtﬁed?égsghhu ng
invention is configured to notify the mobile 25 station UE of the first cycle and

thREnfaRIMARBmArY B PR radib Yy RTASCRY | el Besdinh BRY
pechisdernatiahendpeiHINKI@H resource adjustment signal .

[0108]

In the persistent scheduling, since there is less
significance of notifying a bit designating such redundancy
version, bits of the redundancy version used for transmission
power control may be used as the uplink radio resource adjustment
signal.

[0109]

In this case, the redundancy version is a predetermined
redundancy version.
[0110]

Alternatively, when a signal format of the persistent
allocation signal is the same as a signal format of the dynamic
allocation signal in the dynamic scheduling, bits designating
the “MCS (Modulation and Coding Scheme)” 1in the dynamic
allocation signal may be used as the uplink radio resource
adjustment signal.

[0111]

Since the bit number designating such MCS in the persistent

scheduling is smaller compared with the dynamic scheduling, a

part of such bits designating MCS may be used as the uplink radio
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30 given of the mobile station UE. [0117] As shown in FIG. 4, the radio
base station eNB Includes a persistent information transmitter unit 21, a
persistent 5 allocation signal transmitt®? unit 22, a downlink data transmitter
unit 23 and an ACK/NACK receiver unit 24. [0118] The persistent
information transmitter unit 21 is configured to transmit, to the mobile station
UE, persistent 10 information (fixed communication information) including the
firesoydleaaratihesitifentasdgoalhe uplink radio resource (PUCCH). [0119]
jﬁ%ﬁa”y’ the persistent information transmitter unit 15 21 is configured to
tl e mobile station UE of the persistent information using an RRC
messagief0l20i e, ®ddorpimpwoéthehef@akatov] eddkeeemtinknEaimation

r r H)_is omitted as jt is the same as the desgription given 20 of
R dan SRS MRTIARE Saoe TR et 1 ond bR Ry et
ressoiae P\ JRUCHNP gven i thind Gl NAGKy edetvarmiticdd bided ] on the

SRR A AT Sl T sy

fixedly defined time offset, as described above.
[0113]

Furthermore, in the example described above, although the
acknowledgement information (ACK/NACK) for the PDSCH (downlink
data) 1i1s transmitted by the PUCCH, the acknowledgement
information for the downlink data may be transmitted by
multiplexing with PUSCH, when a physical uplink shared channel
for transmitting uplink data is transmitted in a sub-frame when
the acknowledgment information (ACK/NACK) is transmitted.
[0114]

Alternatively, when a physical uplink shared channel for
transmitting uplink data in a sub-frame when the acknowledgement
information  (ACK/NACK) iIs transmitted is allocated,
acknowledgement information for such downlink data may be
transmitted as partial information within the PUSCH.

[0115]

On the other hand, the radio base station eNB according
to the present invention is configured to notify the mobile
station UE of the first cycle and the information on an uplink
radio resource (PUCCH).

[0116]
Description of such information on the uplink radio

resource (PUCCH) is omitted as 1t is the same as the description
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[0122] Specifically,thepersistentallocationsignal 31 station UE, a PDCCH
instructing fixed allocation of the downlink radio resource (PDSCH) for the
"persistent scheduling", as a fixed alloZ@tion signal. [0123] 5Note that, such a
fixed allocation signal includes, in addition to the information to instruct fixed
allocation of the downlink radio resource (PDSCH) for the "persistent
scheduling"”, an uplink radio resource adjustment signal for adjusting a
i@bvarcebladkenmobel ef gtatiptink Wadio resource (PUCCH) and 10 the
iﬁﬁﬂ jcation number when a plurality of pieces of acknowledgement

0

ihformation are multiplexed within one resource block. [0124] Such

an uplinksadimoresance Edljudtmdhiesigadi s gasa Bt &t itue ACNB/NACKudes
receiver unit 24. [Q125] Additionally,thepersistentallacatignsignal transmigter
R T IR Gy A T A N T VAR
adjustativsignai gnadch ermasmit €&rthalitlia radip, resourdewsfkibak data
acknowleggementjnformation for the dfwnlink data does not_collide with an

TN RNEEEE MR ot ihRisR REndREQ FrEnT SREME MBI ststion.
[0118]

The persistent information transmitter unit 21 is
configured to transmit, to the mobile station UE, persistent
information (Ffixed communication information) including the
first cycle and the information on the uplink radio resource
(PUCCH) .

[0119]

Specifically, the persistent information transmitter unit
21 is configured to notify the mobile station UE of the persistent
information using an RRC message.

[0120]

Description of the information on the uplink radio resource
(PUCCH) i1s omitted as it iIs the same as the description given
of the mobile station UE. Meanwhile, such information on the
uplink radio resource (PUCCH) is given to the ACK/NACK receilver
unit 24.

[0121]

The persistent allocation signal transmitter unit 22 is
configured to transmit a fixed allocation signal from the mobile
station UE.

[0122]
Specifically, the persistent allocation signal

transmitter unit 22 is configured to transmit, to the mobile
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[0126] Using FIG. 5, one example of a method for determining 25 contents of
the uplink radio resource adjustment signal is shown, wherein the contents
are determined in such a manner that¥ radio resource of acknowledgement
information for the downlink data does not collide with a radio resource of the
acknowledgement information transmitted from another mobile station. 32
[0127] In FIG. 5, eight radio resources are defined as uplink radio
ietatiices (PUSCRTCahiingd, i tin g/ T exedleflded at icurre$pbmelidgwn 1 ink

denytic #'0” byamb véﬁfég Phealdlgll - 4dd %%%”é’ é%ﬁ%%”i‘”ﬁrg"ss'g
tlmlng of the ackno ent information, radio resources of idertifita
rfucbdrakRogdtand &hgreadlready used by other mobile stations UE#A,
i&iﬁgg nd UE#C. 10[0129] In this case, when the identification number
link radio resource (PUCCH) of the mobile station UE is not adjusted
by the upbnk ratiatressucte adifisi@eni sipnadtaonpiiknadioiiesbudes, in
CCH) transmitted by a different mqbile station UE#A 15 collides wit
E‘?ﬂﬂ%‘a o"r‘és%hu‘?cé"(%@éw}%‘n'%uﬂéﬁrﬁ%éf Rxsislie Larateen o the

\WbarEIdhkansn 6 SieB sleeactenSitrs) of ;i litle ragka- sasars At sEdEOH hef

the different mobile station UE#A and the mobile station UE degrade

ABniHEAMNS [PEBC20ASVRYy IS PERS R erD h%'ﬁ‘z!ﬂof?&gﬁgllfﬂéﬁéﬁﬂteﬁ‘

Wi 4 iMaienTHgs Malibp Benéhisalion mumbed b thestlinkd adio CesOUEGR
(PUCCH) of the mobile station UE should be adjusted by "+3" with the uplink

rhiofo rédeifcblAGREHABNIHIRA N deRRP toPpréeHiahd B61iSbn BASEHSedOT
M%M%%%nt information are multiplexed within one resource

block.
[0124]

Such an uplink radio resource adjustment signal is given
to the ACK/NACK receilver unit 24.

[0125]

Additionally, the persistent allocation signal
transmitter unit 22 may be configured to determine contents of
the uplink radio resource adjustment signal in such a manner
that the radio resource of the acknowledgement information for
the downlink data does not collide with an acknowledgement
information transmitted from another mobile station.

[0126]

Using FIG. 5, one example of a method for determining
contents of the uplink radio resource adjustment signal is shown,
wherein the contents are determined in such a manner that a radio
resource of acknowledgement information for the downlink data
does not collide with a radio resource of the acknowledgement

information transmitted from another mobile station.
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In this case, the identificationnumberof theuplinkradio resource (PUCCH) of
the mobile station UE becomes #2+3=#5, so that the uplink radio resource
(PUCCH) does not collide with 33 an3#link radio resource (PUCCH)
transmitted by other mobile stations UE. [0132] The downlink data
transmitter unit 23 is configured to 5 transmit downlink data transmitted via
the downlink radio resource (PDSCH) allocated by the PDCCH. [0133]
$pacidally, the downlink data transmitter unit 23 is configured to, when the
persisteqt ‘?J'P&?%O”e%!gﬂ%' SRS F é‘!!&?%%%”a?g%@f%%’?%d}%‘iqHY dio
persistent allocatidn signal transmitter unit 22, determine a sub-frame, whic
hastranspsttedRUCTHRY DCattl ag@, firgtlalloggtion . statfingdinee, deflitnacsnas
the downlink data viﬁl thg_ wnlink radio rgsourcengDng) for "persistent
scc%'é%sl’l%%n%(ggly'l GheYirdFAYARE 12 ?t'fr?g Fro 1'% tirst allocation
qanagytime. [0134] The ACK/NACK receiver unit 24 is configured to
receive, from the persistent information transmitter unit 21, information on an
uplink A0 HEAGHRELROUCAR) rtifed HyAETHS SARBN: Jdihardh, the

[23RRbW I edydithertPrERCPEAGKMNAGH Feqaivludie 2D EGEWAEI FRERERN
persistent allocation signal transmitter unit 22, an uplink radio resource

SHUBERENT igifa-dBBEibR PEERALTBRAYHSHT DS Atferb e SR YlABER
Qfthe PUEAH 4HBlinksadio resource) and the identification number when a
plurality of pieces of acknowledgement information are multiplexed within one

E3&48de block.

In this case, when the 1dentification number of the uplink

radio resource (PUCCH) of the mobile station UE is not adjusted
by the uplink radio resource adjustment signal, an uplink radio
resource (PUCCH) transmitted by a different mobile station UE#A
collides with an uplink radio resource (PUCCH) transmitted by
the mobile station UE, whereby transmission characteristics of
uplink radio resources (PUCCH) of the different mobile station
UE#A and the mobile station UE degrade significantly.

[0130]

Accordingly, the persistent allocation signal transmitter
unit 22 determines that the 1dentification number of the uplink
radio resource (PUCCH) of the mobile station UE should be adjusted
by “+3” with the uplink radio resource adjustment signal in order
to prevent the collision described above.

[0131]

In this case, the identification number of the uplink radio
resource (PUCCH) of the mobile station UE becomes #2+3=#5, so
that the uplink radio resource (PUCCH) does not collide with
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[0136] 34 The ACK/NACK receiver unit 24 is configured to determine an
uplink radio resource (PUCCH) based on the information on the uplink radio
resource (PUCCH) notified by the perd&tent information and the uplink radio
resource adjustment signal, 5 and to receive the acknowledgement
information (ACK/NACK) for the downlink data transmitted via the uplink
radio resource (PUCCH). [0137] Description of the method of determining the
iaforapkioTk 10 aghi theresink celi(RESEH eSS TH)teotiflzyd byiiee mobi le
%eﬁrgjtsltgﬂtsirﬁ@rmation and an uplink resource (PUCCH) based on the uplink
radio resource adjustment signal is also omitted as it is the same as the
dexisplion given of the mobile station UE. [0138] 15(Operations of Mobile

Communjcation Syste ccordjng to First Embodim of Present Inventio
i e A RN S S CR R
torthrdirsterdbadinienrt ofdta preseamsinverdbnvd dexdidbedoRB0iA9] rad ks

shown in FIG. 6, in the step 3101, the mobile station UE receives, from the
EEROUREE AR HNe LICATE fhyormim‘r‘n%dmg the first cycle and

iptrssgion on the uplink radio resource (PUCCH) through an RRC message
or the like. 25[0140] In the step 3102, the mobile station UE receives the

persisteRPSfATEH Lgnal (scePAM Ao P8 bA b AR eI oy tH radfo 1S
RAFEFFRIAEENB ViavHe PEeCHe FEPR@SBINIIRIIQSEIION SiGRAdNClgfesRed

the uplink radio resource

allocation signal) is transmitted by the persistent allocation
signal transmitter unit 22, determine a sub-frame, which has
transmitted such PDCCH, as a first allocation starting time,
and transmit the downlink data via the downlink radio resource
(PDSCH) for “persistent scheduling” fixedly in the First cycles
starting from the first allocation starting time.

[0134]

The ACK/NACK receiver unit 24 is configured to receive,
from the persistent information transmitter unit 21, information
on an uplink radio resource (PUCCH) notified by the persistent
information.

[0135]

Furthermore, the ACK/NACK receiver unit 24 receives, from
the persistent allocation signal transmitter unit 22, an uplink
radio resource adjustment signal described above for adjusting
a resource block number of the PUCCH (uplink radio resource)
and the identification number when a plurality of pieces of
acknowledgement information are multiplexed within one resource

block.
[0136]
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35 adjustment signal. [0141] In the step S102, the mobile station UE
determines a reception timing of the persistent allocation signal as a first 5
allocation starting time. [0142] In 84t step S103, the mobile station UE
determines an uplink radio resource (PUCCH) based on the information on
the uplink radio resource (PUCCH) and the uplink radio resource adjustment
10signal. [0143] A method for determining the uplink radio resource
(PUCCHYlea86H.OM it irdomasitanLomi the 4iplinkoeitifa gesmeceo( Plg T ne

d the uplink radio r rce adjust Sj a‘gﬁ he e. etho
0 B IR PR Ren  U SdAA g
AGK/NpDK kranadiiteraaduvicef (RUCCH) erstdtiidn &iE HY1thé Ipdressetent
Sllq:4,rtnr]1e rpobile nséat'%n UE e%(?‘iv?,s é’?wn,lié‘k Zorglata \éia th mPE)?CI_i' I
(cf?)v?nlln%'a%ri]o FESou cg) Fthe pe? 14t s%ﬂLe‘duﬁnS‘ agggn%ted By%g ?
persisteni atiedsitonisig rallaiawileatyinenttmingfof-tlzet iper s ek Nologdu g
calculated %ongﬁt]h first allocation staqgtin time and the first cycle. [0145L25In
RS8R bt S Aohi b @HR8A e drar kit fhe 1EagdhehEsOUree
igfromipn (AK/NACK) for the downlink data received in step 3104 via the
uplink radio resource (PUCCH) determined in step 3103.

66137]

Description of the method of determining the information
on the uplink radio resource (PUCCH) notified by the persistent
information and an uplink resource (PUCCH) based on the uplink
radio resource adjustment signal is also omitted as it is the
same as the description given of the mobile station UE.
[0138]

(Operations of Mobile Communication System according to First
Embodiment of Present Invention)

Referring to FIG. 6, operations of a mobile communication
system according to the first embodiment of the present invention
is described.

[0139]

As shown in FIG. 6, In the step S101, the mobile station
UE receives, from the radio base station eNB, persistent
information including the first cycle and information on the
uplink radio resource (PUCCH) through an RRC message or the like.
[0140]

In the step S102, the mobile station UE receives the
persistent allocation signal (fixed allocation signal)

transmitted by the radio base station eNB via the PDCCH. The

persistent allocation signal includes the uplink radio resource
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[0146] 36 Then, the mobile station UE receives downlink data via the
PDSCH (downlink radio resource) fixedly allocated in the first cycle (step
S104) and transmits the acknowledge®®ent information (AK/NACK) for the
downlink data via the PUCCH (uplink radio 5resource) (step 5105). [0147]
Referring to FIG. 7, operations of the radio base station according to the first
embodiment of the present invention is described. 10[0148] As shown in
RidgJ.ustmeh& ssdgBb1, the radio base station eNB transmits, to the mobile
Tlsii %#E persistent information including the first cycle and information on
the uplink radio resource (PUCCH) through an RRC message or the like.
15[0149]n the ssep2@a,0he ratio badel d@tictatNBuetdE nuede thatrtbs a
per%i%%rit %II ?%tf%n Si ngﬁmhglxedralgo atign s nal?#ansmltted ia the fir
odd e Fansmited W6 Me orBiIg statoh R f‘d{%ﬂ% as aj st(%
2403 dheradiciast btaefiani @dlB determines whether or not an upllnk radio
rﬁsou e (PUCCH) designated by the information on the uplink radio
(PUCCH) collides with an uplink radio resource (PUCCH) of a

differentimalpitesatapcsn 23y kenhdbli 1 e sdlte sadie Bage ﬁ’tﬁﬁ%%ml?upl ink
determines that the uplink radio resourc PUCCH) designated by the

RRSTRRSSBHIRE HEGRIO S8l CEHPEBRULS AN BN Gipd Tnk

PSGio resource (PUCCH) and the upllnk radio resource adjustment
signal.
[0143]

A method for determining the uplink radio resource (PUCCH)
based on the information on the uplink radio resource (PUCCH)
and the uplink radio resource adjustment signal is the same as
a method for determining the uplink radio resource (PUCCH)
already described in the ACK/NACK transmitter unit 14 of the
mobile station UE.

[0144]

In the step S104, the mobile station UE receives downlink
data via the PDSCH (downlink radio resource) for the “persistent
scheduling” designated by the persistent allocation signal at
a reception timing of the “persistent scheduling” calculated
from the first allocation starting time and the first cycle.
[0145]

In the step S105, the mobile station UE transmits the
acknowledgement information (AK/NACK) for the downlink data
received in step S104 via the uplink radio resource (PUCCH)
determined in step S103.

[0146]
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37 resource (PUCCH) of the different mobile station UE (step 3203: YES),
operation of the radio base station eNB proceeds to step 3204. Otherwise
(step 3203: NO), operation of the radi8%ase station eNB proceeds to step
3205. 5[0152] In step S204, the radio base station eNB determines that
the uplink radio resource (PUCCH) designated by the information on the
uplink radio resource (PUCCH) should be adjusted. [0153] 10Specifically, the
radio ba‘ébematidneem (Y 3:3 ssrpatdroeb(blﬁwpmei\\«@a@lowmmmemMirakthe

%rcﬁ (?JHS 8“8%% I%) e #i’f@%a&e AR i st
S|gna nc u in he per3|s Lation S|g determined to be
twmslmlttsctmp sep4H28ad ]ﬁ[ﬁihSAa]l ts tinestepk 60 be tiyeradit hafe staticion

ings th the upli dig resource S dby .
ﬁ%{%ﬁt on e upﬁnlg?&dlr:l) re?éog‘?c% (F}Uéc sr%a%(ﬁ? ﬁ]} llJ(stE-%d'o
[pa561120Epesttimpllg1d®)radio base station eNB sets up, for example, a

Iue "0" as the uplink radio resource adjustment signal. The uplink radio
9)u7 adjustment signal is Included in the persistent adjustment signal

determimredréq-Perigpesnred in,staieeadd o Gibehe dualiiagrais Efteeion

of Mobile Communication System according to First Embodiment of Present
RGERTEANI TNt JHISLoRTRGREAROR SEidhealdsanititd efiton is
abediypent of the present invention, when timing to allocate 38

[0148]

As shown Iin FIG. 7, in the step S201, the radio base station
eNB transmits, to the mobile station UE, persistent information
including the first cycle and information on the uplink radio
resource (PUCCH) through an RRC message or the like.

[0149]

In step S202, the radio base station eNB determines that
the persistent allocation signal (fixed allocation signal)
transmitted via the PDCCH should be transmitted to the mobile
station UE.

[0150]

In step S203, the radio base station eNB determines whether
or not an uplink radio resource (PUCCH) designated by the
information on the uplink radio resource (PUCCH) collides with
an uplink radio resource (PUCCH) of a different mobile station
UE.

[0151]

IT the radio base station eNB determines that the uplink

radio resource (PUCCH) designated by the information on the

uplink radio resource (PUCCH) collides with an uplink radio
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the downlink radio resource (PDSCH) is changed and the uplink radio
resource (PUCCH) collides with an uplink radio resource (PUCCH) of another
mobile station, the collision can be av8iled by adjusting the uplink radio
resource (PUCCH), whereby timing 5 of allocating the downlink radio
resource (PDSCH) through the "persistent scheduling” can be set flexibly and
radio utilization efficiency can be improved. [0157] Features

aessrdireetd S @mbolikentciddeihenitabobé kaagtEX berekbrds¥kspasS203:

f?%%évs- 0%?%&%%‘55%%5%? ph ropB%]%ee“%ec@Pﬁ’ghmfeeﬂé's PYINRALZed 338,
radid fesource selecting method Ttor selecting, semi- |xedI{/), a radio resource
1520e! alldnetiedwd s& (SlirdprausiseNSiynabpb madicating B teee pteshistabasé
a fixedly allgcated downlink signal, fro plurality of radio resources defined
Siss 'sélﬂle%/\?@npg Pa?(ﬁgdr%sgarcse ? ac,ég %med with the frequency axis and
tpe1sig axis, the method including the steps of: (A) generating specification
informatjon for specifying, from t efglyl%ity 20 of radio resqurces, allocation
e

radio redOuRERRo B AIobAR 430 | ISR A AR @ RSN RE
aere(Pedmpecitigatipadaiorai@ucom) (o SEipeinsithy allesatioFormation

on the uplink radio resource (PUCCH) should be adjusted.
[0153]

Specifically, the radio base station eNB sets up, for
example, a value of “+3” as the uplink radio resource adjustment
signal. The uplink radio resource adjustment signal i1s included
in the persistent allocation signal determined to be transmitted
in step S202.

[0154]

In step S205, the radio base station eNB determines that
the uplink radio resource (PUCCH) designated by information on
the uplink radio resource (PUCCH) should not be adjusted.
[0155]

Specifically, the radio base station eNB sets up, for
example, a value of “0” as the uplink radio resource adjustment
signal. The uplink radio resource adjustment signal is included
in the persistent adjustment signal determined to be transmitted
in step S202.

[0156]
(Advantageous Effects of Mobile Communication System according
to First Embodiment of Present Invention)

In a mobile communication system according to the first

embodiment of the present invention, when timing to allocate
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radio resources on the basis of the notified specification information; and
wherein, in the step (A), when the plurality 25 of radio resources are
classified into a plurality of groups, ba3f specification information for
specifying a group including one or more unused allocation radio resources
and one or more pieces of relative specification information indicating a
relative position of one or more allocation radio resources 39 within the

droe pdowtld nkdicadBouresspice AfRDFEiEraied dsahgesb@cnﬂlcmmw uplink
'Pf%{%a‘.% JO%EQ] (PU c{f@reg “g Hx%d'v‘d qlocated dno‘%““ ,gaa 596‘ Fesource
correspon b6 downli afa trahsmitted using a downli 10 resource
(EIECHY) arfoaatedmnhmtpete|$Eat$ohednthCo[DILB©]on cmmbﬁtrm/mpierd(

rgsponsei nal ﬂ]whlc areceé)élon state of the a&%&? Si néelllr catled"
&rggﬂ&? Fo RERAGWI ge?me%ﬁ%'f(’)?% lon he St |¥k aahd
defserirstalodve. €HSJownlink radio resource (PDSCH) through the
“persistent scheduling” can be set flexibly and radioutilization
efficiency can be improved.
[0157]

Features according to this embodiment described above may
be expressed as follows.
[0158]

A Tirst aspect of the present embodiment is summarized as
a radio resource selecting method for selecting, semi-fixedly,
a radio resource to be allocated to an uplink response signal
indicating a reception state of a fixedly allocated downlink
signal, froma plurality of radio resources defined successively
on a radio resource space formed with the frequency axis and
the code axis, the method including the steps of: (A) generating
specification information for specifying, from the plurality
of radio resources, allocation radio resources to be allocated
to the uplink response signal; (B) notifying the generated
specification information; and (C) selecting the allocation
radio resources on the basis of the notified specification
information; and wherein, in the step (A), when the plurality
of radio resources are classiftied into a plurality of groups,
basic specification information for specifying agroup including
one or more unused allocation radio resources and one or more
pieces of relative specification information indicating a

relative position of one or more allocation radio resources
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Also, the "basic specification information™ corresponds to the "information on
the uplink radio resource (PUCCH)" 15 described above, and the "relative
specification information” corresponds the "uplink radio resource
adjustment signal" described above. The "allocation radio resource”
corresponds to, for example, respective radio resources shown in FIG. 3.
[0162] 20In the first aspect of the present embodiment, in the step (A), the
reldthviensgbeifigatiop ivioriiziorathey e seuecatetpacairusedeaieaaied as

radio resources, [0163] - Ip-the first aspect of the present embodiment,
iﬁ"fﬁeiﬁ&? 'Zﬁl(i?gh%%a'sqg %B@%#l%;gﬁén information may be frequency

ipaarsegkion (for example, resource block number) of any of allocation radio

e O 4 SO RARD IR

72
select, se?nl-ﬂx ,ara our e allocate

signabwndlcaiingda tecaptiotssibte el aibied)y allooateh dawntioh sigredoliene
a Iura}l_ig of'(gladio resources defined successively 5 op a radjo resource
nfe

DR A RRARD st By BRbhaRteshoegid the radio base

Jtetigoncluding: a persistent information transmitter unit 21 configured to
generate information on an uplink radio resource (PUCCH) (basic

: ( ( _
specificAtlsi? miSitnatiB i AP RPRES ORI €5 MIGRERIIPETLATe
witinkFRdiod@RRI ek (PEiemE ; oyl aiprrpisieatiallocaliqr simaldrangitigy
unit 22 configured to generate an uplink radio resource adjustment signal
(relivevs ok ihdipnagdioantro &o8nIPddn dagaipifksettbed
rgsQuEce adjustment signal. 15[0165] In the second aspect of the present
embodiment, the persistent allocation signal transmitter unit 22 may be
ddéHifjuled to generate the uplink radio resource adjustment signal for unused

aHocaﬂcxuggﬁO{ﬁéougggﬁc specification information” corresponds
to the “information on the uplink radio resource (PUCCH)”
described above, and the “relative specification information”
corresponds to the “uplink radio resource adjustment signal”
described above. The “allocation radio resource” corresponds
to, for example, respective radio resources shown in FIG. 3.
[0162]

In the Tirst aspect of the present embodiment, in the step
(A), the relative specification information may be generated
for unused allocation radio resources.
[0163]

In the first aspect of the present embodiment, in the step
(A), the basic specification information may be frequency
information (for example, resource block number) of any of
allocation radio resources within the groups.
[0164]

A second aspect of the present embodiment is summarized
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20[0166] In the second aspect of the present embodiment, the persistent
information transmitter unit 21 may be configured to use, as the information
on an uplink radio resource (PUCCH)#fequency information (for example,
resource block number) of 25 any of allocation radio resources within the
groups [0167] A third aspect of the present embodiment is summarized
as a mobile station UE used in a mobile communication system in which a
raglia resoie dorsiee stiatated oaf iglinkd etpossbetit sigren inditatadd v, a

'esglon sl ol Predhy alpraieddawnink ional i sepLlxed selsgsdy
froma plura Ity chel"a 10 resources 86 Ined succes |V6|y on a radio resou?ce

sraticktiel withebefiteqrersyedds ahdthBicetd axis) loeateklabadtionk
UE inclpdi{gg: a per ister]t_i forqgatio receiver unit 1% figured to receivel,

rdens KaTd Bl RITSH LREC R R S LS SR AREADSY lgcrsstveTy
@ GCHydBpeeitisatipnentaperation)raed aiaisitast Eiecalmcsigaris and
receiver unit configured to receive, from the_radiQ base station eNB, an uplink
e GRR G SRR BRSE AL M ORI o BE bR ShRNE

amASHIAAGCK transmitertinit 14 wentigupad tesalerganedllocediongatiarate
resource on the basis of the received information on an uplink radio resource

BUEEIHL th@PecEledUiHI adif YA our&SHTSEneE YR, 16RABES
Nptecihef epeiation it Hoerbersoescriird mepilesigiipp UEhanddBadpdieed

base station eNB may be implemented by means of hardware, a software
rhafiarnakd anen By A PIICESE8F 1 RESSHBFREGY eF BdEn2PE[@ Pe)S1STERE

SANIURISETIN WS §iav e RURYIARPEB RN P9 %%%m%“%sﬁ%éﬁﬂb
RAM (Random Access Memory), a flash memory, a ROM (Read Only
A momp)l BRKE PRESM GErdRene! Pe8gradshedlenROM), aHoPEPRAVe lative

Eledtiqricaty GiaraplRAT fdRyraannapl r%QW;{at%%r%@ﬁEefaﬁé@ﬁﬂoqiﬁhk

a removable disk, or a CD-ROM?. [0170] The storage medium Is
d@tHertee sotire @ racdssainsnthas theplocessor can read and write
ikrezplrggaalion from and to the storage medium. Also, the storage medium may
integrated into
In the second aspect of the present embodiment, the

persistent allocation signal transmitter unit 22 may be
configured to generate the uplink radio resource adjustment
signal for unused allocation radio resources.

[0166]

In the second aspect of the present embodiment, the
persistent information transmitter unit 21 may be configured
to use, as the information on an uplink radio resource (PUCCH),
frequency information (for example, resource block number) of
any of allocation radio resources within the groups
[0167]

A third aspect of the present embodiment is summarized as
a mobile station UE used in a mobile communication system in

which a radio resource to be allocated to an uplink response
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42 the processor. Also, the storage medium and the processor may be
provided in an ASIC. The ASIC may be provided in the mobile station UE and
the radio base station eNB. Also, the dtbrage medium and the processor may
be provided in the mobile station 5 UE and the radio base station eNB as a
discrete component. [0171] Hereinabove, the present invention has been
described in detail using the above embodiment; however, it is apparent to
thogpakilleddmah€ nrgthat trecpsem irvetiondd net [hiiked LY te kilecated
bodiment described herein. Madifications,and variations of the present
T e, S N T R AT o7
prad eot neasnticredefla€d rindie dessgita vf dness ol of csmsr dduspace
hat is described hergin is for illustrative purpgse, and has no intention 15
R e A Y o P A RUB Sy (oo e
dascrined aBo\isdhedinegentipentpseanpiovide madl omohikceiver unit
communication method, a mabile station and a radio base station which are

CepabRISARSNBH, sEXingSLiM g of £ YBWAIIHIRA o ARSIt PHSEHFNE -
dlloeaEe i 8t SReAsISipNIsthedd g re4d (R NBUAHN yadip ersorFEa tion

selecting method for selecting, semi-fixedly, a radio resource to be_allocated

bR LRA @R s M @ dsiat 1ndealirgd Peadditsh st Leqalypr unit
Anspigs Aewvplinked g dk frerom RINEAHROGLrBdiseretaitF8s ERBNGsh uplink

successively on a radio resource space formed with the frequency axis and
thadtktie BRROWKE thefbLHEMPAting iakp(selative specification

information); and an ACK/NACK transmitter unit 14 configured
toselectanallocation radio resource on the basis of the received
information on an uplink radio resource (PUCCH) and the received
uplink radio resource adjustment signal.

[0168]

Note that operation of the above described mobile station
UE and the radio base station eNB may be implemented by means
of hardware, a software module executed by a processor, or a
combination of both.

[0169]

The software module may be provided in any type of storage
medium such as an RAM (Random Access Memory), a flash memory,
a ROM (Read Only Memory), an EPROM (Erasable Programmable ROM),
an EEPROM (Electronically Erasable and Programmable ROM), a

register, a hard disk, a removable disk, or a CD-ROM.
[0170]

The storage medium is connected to the processor so that

the processor can read and write information from and to the

storage medium. Also, the storage medium may be integrated into
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10(A) generating first specification information for specifying, from the
plurality of radio resources, radio resources to be allocated to the uplink
response signal; (B)notifying the4renerated first specification
information; and 15(C)generating second specification information for
specifying, from the plurality of radio responses, radio responses to be
allocated to the uplink response signal, (D)notifying the generated
stehmntrspesiﬁgatiomimmahensanda@iﬂvsdlwmngndtdtmepwn,@saorbmay

LA e Rl R D T
&2 dP ) dheladinmde dbe ceasH ectirags enethat sutoztiBig té baign thevheteinage
medium and the processor may be provided in the mobile station
UE and the radio base station eNB as a discrete component.
[0171]

Hereinabove, the present invention has been described in
detail using the above embodiment; however, it is apparent to
those skilled in the art that the present invention is not limited
to the embodiment described herein. Modifications and
variations of the present invention can be made without departing
from the spirit and scope of the present invention defined by
the description of the scope of claims. Thus, what is described

herein is for illustrative purpose, and has no intention

whatsoever to limit the present invention.

Industrial Applicability
[0172]

As described above, the present invention can provide a
mobile communication method, a mobile station and a radio base
station which are capable of flexibly setting a timing of a
downlink radio resource (PDSCH) allocated in the “persistent

scheduling”.
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the second specification information is information for further specifying radio
resources from the radio resources 5 specified by the first specification
information. [3] The radio resource sétécting method according to claim 1,
wherein the first specification information is information for 10 specifying
absolute identification information of radio resources to be allocated to the
uplink response signal, from the plurality of radio resources; and the
second specification information is @tfédation for specifying relative
identification information for further 15 specifying radio resources from the
radio resources specified by the first specification information. [4] The radio
rESpurcad selexding medsml aceordsed ¢z ting 1 metiboein 20iire seebadting,
formation is information foy further gqjusti radio

R BN o ML S earksh oI L] Th P!k
resspmeele_d@n@ meim_ti eat_a_rcg'ngatommﬁi wrheptin@btherfirat Fixedly
S TSR ot o 2 00 P Pl e
defined successively on a radio resource space formed with the
frequency axis and the code axis, the method comprising the steps
of:

(A) generating Tirst specification information for
specifying, from the plurality of radio resources, vradio
resources to be allocated to the uplink response signal;

(B) notifying the generated Tfirst specification
information; and

(C) generating second specification information for
specifying, from the plurality of radio responses, radio
responses to be allocated to the uplink response signal;

(D) notifying the generated second specification
information; and

(E) selecting radio resources to be allocated to the
uplink response signal, on the basis of the notified fTirst
specification information and the notified second specification

information.
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[6] The radio resource selecting method according to claim 5, wherein the
second specification information is notified by a command used in
transmission power control in the PD@@H. 5 [7] A radio base station
configured to select, semi-fixedly, a radio resource to be allocated to an
uplink response signal indicating a reception state of a fixedly allocated
downlink signal, from a plurality of radio resources defined successively 10
d2 4 radibeesadice spacefoarrezl @ith kthg fregbedcgcods dmdgheocolia laxis,
tvr\}ﬁ‘- Ja 'L%base station comprising: a first specification information
generafor unit configured to generate first specification information for
specifyindpefrepcthedpkpealityfafcatimre soffcesatarbo 1srdsdiocestd e for

located to the uplink response signal; afirsts %cificati?n information
néﬂfrﬁﬁegru rﬁPE&r‘nr?a{dr%% tb3fotity Ihe Gehrated st gtpeecifi%aa ibn ikforfidtion
apecard spegificationtfidicmaljprcd Fiewtdonnii 2Posonfigioad to generate
second specification information for specifying, from the plurality of radio
resources, radio resources to be allocated to the uplink response signal; and

g sgcontiapecitiGatipadolormatien setimrgnatheenfiguadiingotidy dhaim 1,
generated second specification 25information. [8] The radio base station
rBHY to claim 7, wherein the second specification information generator

unit is CQREGURFS SRRY MG RtIBREGRIGIRAHIGHIONINTPRTGHARL fh for
specifying absolute 1identification information of radio
resources to be allocated to the uplink response signal, from
the plurality of radio resources; and

the second specification information is information for
specifying relative identification information for further
specifying radio resources from the radio resources specified

by the first specification information.

[4] The radio resource selecting method according to claim 1,
wherein

the second specification information is information for
further adjusting the radio resources specified by the first
specification information.
[5] The radio resource selecting method according to claim 1,
wherein

the Tirst specification information is notified by an RRC
message; and

the second specification information is notified by a
PDCCH.
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informationforfurtherspecifyingradioresourcesfromtheradio resources
specified by the first specification information. [9] The radio base station
according to claim 7, wherein 5 the fifs? specification information generator
unit is configured to generate, as the first specification information,
information for specifying absolute identification information of radio
resources to be allocated to the uplink response signal, from the plurality of
rbdllo re3heraes] Emar @St secombiespidaific atidh daferatatiohl ganteacdradmit 5s
c%rgilgéjf d to generate, as the second specification information, information
or specﬁying relative identification information for further specifying radio
resourcash&osettunchdipeeddurcat Bpeciiefolryndta Grst epeoaibitafdrd by a

information. 15 [1DIl Tpe radia base station accor«i:i[nglto claijgp] 7, %‘kg in
He"SEnhd! ?Sgciﬂcatlorna ihoARa4SH d%%vé?gto?%r}l fi co'rﬁigurgd to génerate,
as the second specification information, information for further adjusting the
radio resources specified 20 by the first specification information. [11] Th
0o Do B0 PRCEAAG KR GESEIED 5 IfE FroPSRcHAXEEITY
infaracato-esbwee und iscarfipbeadda radifithe dilstrioeciiigalie signal
information by an 25 RRC messa&e; and the second specification

TSR ofryTREBRET0BoRRERR P Aot RE ke RMeSHIGRCARIN T ink
igymatioFinalHGELE i ¢y dFAddWrreibbree SIQEER RIS LS Flpdmy
%h\ghiggQO resource space formed with the frequency axis and
the code axis, the radio base station comprising:

a Tirst specification information generator unit
configured to generate TfTirst specification information for
specifying, from the plurality of radio resources, radio
resources to be allocated to the uplink response signal;

a Tirst specification information notifying unit
configured to notify the generated first specification
information;

a second specification information generator unit
configured to generate second specification information for
specifying, from the plurality of radio resources, radio
resources to be allocated to the uplink response signal; and

a second specification information notifying unit
configured to notify the generated second specification

information.

[8] The radio base station according to claim 7, wherein
the second specification information generator unit is

configured to generate, as the second specification information,
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the second specification information notifying unit is configured to notify the
second specification information by a command used in transmission power
control in the PDCCH. 5 [13] A mobilé&tation used in a mobile
communication system in which a radio resource to be allocated to an uplink
response signal indicating a reception state of a fixedly allocated downlink
signal is semi-fixedly selected from a plurality of 10 radio resources defined
utbessakipofarrfdiotisosieecdfacdan b nad dovigshiaicegubray ixisratd o
the code axis, the ile station comprising;. . - <a first.specificati ,
e L R e R Gl
specification 15 information for specifying radio resources to be allocated to
t uplinﬁ_‘res onse iagal; a second s ecific%tion 'inform9tionhreceiyer

It con igLeJreoa {jo'Pecel (5, f?&%‘iﬁ%nra%?oc BLEd" atl(?n,cse thd SpéVC|ﬁ{aetfonn
informatiore fof impecifgipgoiflic admncds fo bead ahocaiad tathe uphnlit is

response signal; and a radio resource selectQr_unit configured to select
o P SRRt e % LAk RRSSORSLCGBRAN R RS BALAO:

the o phaRa ofiCRIPSHECTFHI O IR6sH/RtY itherfEsFieaaioatipnFolarmelion
receiver_unit and the second 25 specification information received by the

Scbad W daResGE hit Rah Rk tRithauPAB IR RSk gnal »

Fesdingetoalain lPeyViiareiad¥d Coalauircly; reggive, as the second
specification information, information for further specifying radio resources

from thetRRIiG PSR cERAPLENTARLBYInd RFQISIH AR RIGERAL S 18P
B iRl s AbAeARGUEINTAS elaladcoMdSHRIB ficdeq disi FRGFHISRIER,

information receiver unit is configured to receive, as the first specification
imFrataRR oRfdieraspAGe Fypasifymbpd ¥6 ke eaddtikeabhonfénhanbaron

riagiiofﬁﬂH@:re§ L%B ?ﬂ“ﬂ?&tﬁg&%hﬁe%'m%@éﬁ%ﬁ?ﬁ%%”%d 10 resources

specified by the first specification information.

[10] The radio base station according to claim 7, wherein
the second specification information generator unit is

configured to generate, as the second specification information,

information for further adjusting the radio resources specified

by the first specification information.

[11] The radio base station according to claim 7, wherein
the first specification information notifying unit is
configured to notify the first specification information by an
RRC message; and
the second specification information notifying unit is
configured to notify the second specification information by
a PDCCH.
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10 from the plurality of radio resources; and the second specification
information receiver unit is configured to receive, as the second specification
information, information for specifying#élative identification information for
further specifying radio resources from the radio resources 15 specified by
the first specification information. [16] The mobile station according to claim
13, wherein the second specification information receiver unit is
dorifipuréderonadéivdyasehetzacnnl syescificatih kdomlation 120 infoemation

for further adjusting th ioresources specified.hy the first specification -
informat%r% [Ji‘#?ﬁ%} égrgl% 1stfa %ﬁ'é@cdr%?r%gnﬁ)ggla?r?} i[?év\'/h r'e'%ﬁ u}"% 'S
tberfirsyspedfitatiootrif6ymationseceiver sipitd$ Picednifiyuredfiomeatnanthey
first specifi ationlgilﬂform tion bn}/_an RRC message; %ndI i t%%seBBegH
ShESHERHEh WrSindfiort FEOSUEREARNS ROWRIu kel IS sEe5d -
specification information by 49 a PDCCH. [18] The mobile station according

herein the second specification information receiver unit

to claim 17, _
LSdonfcirld Ts Stabiondisetbhn Sy BoREASCOMRTESRAIB) S¥stemaa
UFELH Bapaanissige poueiecariradn shq BUAE6dH . to an uplink response

signal indicating a reception state of a fixedly allocated
downlink signal is semi-fixedly selected from a plurality of
radio resources defined successively on a radio resource space
formed with the frequency axis and the code axis, the mobile
station comprising:

afirstspecification information receiver unitconfigured
to receive, from a radio base station, Tfirst specification
information for specifying radio resources to be allocated to
the uplink response signal;

a second specification information receiver unit
configured to receive, from the radio base station, second
specification information for specifying radio resources to be
allocated to the uplink response signal; and

a radio resource selector unit configured to select radio
resources to be allocated to the uplink response signal, on the
basis of the first specification information received by the
first specification information receiver unit and the second
specification information received by the second specification

information receiver unit.

[14] The mobile station according to claim 13, wherein

the second specification information receiver unit is
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10

48

configured to receive, as the second specification information,
information for further specifying radio resources from the radio

resources specified by the first specification information.

[15] The mobile station according to claim 13, wherein

the fTirst specification iInformation receiver unit is
configured to receive, as the first specification information,
information for specifying absolute identification information
of radio resources to be allocated to the uplink response signal,
from the plurality of radio resources; and

the second specification information receiver unit is
configured to receive, as the second specification information,
information for specifying relative identification information
for further specifying radio resources from the radio resources

specified by the first specification information.

[16] The mobile station according to claim 13, wherein

the second specification information receiver unit is
configured to receive, as the second specification information,
information for further adjusting the radio resources specified

by the first specification information.

[17] The mobile station according to claim 13, wherein

the first specification information receiver unit is
configured to receive the fTirst specification information by
an RRC message; and

the second specification information receiver unit is

configured to receive the second specification information by
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a PDCCH.

[18] The mobile station according to claim 17, wherein
the second specification information receiver unit is
configured to receive the second specification information by

a command used in transmission power control in the PDCCH.
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