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1 INTTD-507-PCT DESCRIPTION RADIO RESOURCE SELECTING
METHOD, MOBILE STATION AND RADIO BASE STATION 5

TECHNICAL FIELD [0001] The presdnt invention relates to a radio

resource selecting method in which a mobile station receiveiNdGWrIS (K7 -PCT
data, transmitted from a radio base station, by using a downlink 10 radio
resource fixedly allocated in first cycles starting from a first allocation

starting time, and transmits ag#@gw?ﬂgf) t information for the
downlink data by using a fixedly allocated uplink radio resource, and

RADH atREROIRCROBHE ECTIDNGNE THHeDadid Ba & ssawonl A$ AND RADIO BASE

BACKGROUND ART 0002] A communication method as a successor of

the W-CDMA and the HSDPA, mahidly MMe 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
TEQHNESSAMethdcl 6 the LTE, use of the OFDMA in the downlink and the
[O§§_ DMA (Single-Carrier Frequency Division 25 Multiple Access) in the

is under consideration. 0004] The OFDMA is a method for dividing

a frequencyireibiio  ildaEroH Naegefesuansy Banpadse-Gaseeisice

and transmitting data loaded on the respective divided frequency 2
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 Tirst cycles starting from
afirstallocation 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 Is 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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JNTTD-507-PCT bands. In this method, high-speed transmission can be
achieved and frequency utilization efficiency can be improved by

arranging sub-carriers densely on th@frequency bands in such a manner
that the sub-carriers partially overlap but do not 5 interfere Wit €2eb07-PCT
other. [0005] The SC-FDMA is a transmission method which can reduce
interference between terminals by dividing a frequency band and

el Y e e e el iaion welhg® duhieved

anttanBnasgienppwert MhidataoacheREilowgrmyer camsumaptiampfoved by
terminals and wide coverage. 0006] The LTE is a system in which a _

AT BRAGAD B PHEGiALEAGTS FLESHMUMABa Rith ERUIRY Brafiarikg Such
a RBRNEPYRPEVEIRE! Shsnpglei Pl paiftsand gosolv UL do not

channel shared by a plurality of mobile stations is ‘generally called a
1 ntkarkershamntl) vadch i thee.LTE system, 20 a "Physical Uplink
[0 d Channel (PUSCH)" in the uplink and a "Physical Downlink Shared
nel (PDSCH)" in the downlink. [0008] Also, such a shared channel

is, asphBagsnrbpnaiela 2t rhivtng SSred keenae (MhiekHam M&iuce
uplink and a "Downlink 25 Shared Channel (DL-SCH)" in the downlink.

1Nfonobe iesgehkedomaiutieatidna)sdny ciivd dhaa dHemeen e hameand
e SRR TR 5 TR RS BEAETERC s
plural terminals. The SC-FDMA has a feature of less fluctuation
in the transmission power, which can achieve low power
consumption of terminals and wide coverage.

[o006]

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

[0007]

A channel shared by a plurality of mobile stations is
generally called a shared channel, which is, In the LTE systenm,
a “Physical Uplink Shared Channel (PUSCH)” i1n the uplink and
a “Physical Downlink Shared Channel (PDSCH)” in the downlink.
[0008]

Also, such a shared channel 1s, 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, i1t is necessary to select which mobile station

UE the shared channel is to be allocated to, and to signal
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JNTTD-507-PCT information indicating that the shared channel is

allocated to the selected mobile station UE, for each sub-frame (Ims, in

the LTE).[0010] 5 In the LTE, a cor8rol channel used for the signaling is
called the "Physical Downlink Control Channel (PDCCH)" orJRDOWARMGK’ -PCT
L1/L2 Control Channel (DL L1/L2 Control Channel)". [0011] Meanwhile,

the processing for each sub-frame of selecting 10 which mobile station

i nﬁ%@%ﬁ%ﬁﬁ’r@?@&%’iﬁd%%’i‘”ﬂﬁ%t%é%%ggﬂsmﬁ'é F?lg%?focated to

n this case, the processing may also be calle
thadgedmctathethbinde becduisen tHE mbbiteedatins W= forahel(dessharedhe
channel is allocated is dynamically selected for each sub-frame.
I-T@lrthermore, 15 "allocating the shared channel" described above may be
[O@E@Tatively expressed as "allocating a radio resource for the shared
channel”. [0012] Information of the physical downlink control channel 20
includes, €beekdimple thoriiowhlickaomedulirseidfdroratidne, Stgnadiinkg 1s

o F15Fhebon metae e B BB DR IR OF
“Disvierniation a7 tize dewelioh 25r=hared cgpunel /R of thnthe PuoHEnRS1) ™.

streams, information on the preceding vector, data size, modulation
[08dHdme, information on the HARQ (hybrid automatic repeat request), and

the '”ﬁfe:lﬂ%‘k] I4e, the processing for each sub-frame of selecting
which mobile station UE 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
iIs 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, 1D 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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JNTTD-507-PCT Meanwhile, the "uplink scheduling grant" includes, for
example, uplink resource block allocation information on the uplink

shared channel, ID of UE, data size, inodulation scheme, uplink
transmission power information, information on 5 demodulatiMilEdei2@¢e PCT
signal in the uplink MIMO, and the like. [0015] Note that, the "downlink
scheduling information” and the "uplink scheduling grant” described

abov llegtively. ref . ink ;infarmati

Do IR - EHE % ERPRTAK SR dl TG e YRCTERRS, for
exaophanicpiiomksiestherserbd ebknatlldesctibed avoker Ratépampte, the

on the downlink, the mabile station UE decodes the downlink shared

up et PR e bbb 4k Yt dtPERES A4S IRAGE Ak PR sSCheme

up NiPiNatipp{ASHTES N Paserar thg despringrenult (GR¥GAREEion on
result) using the physical uplink control channel (PUCCH). [0017] Then,

deneciabitbaserstditoresn8 peédoals rotikisvsbionk dbHio| svedréing fo ke .
Oéﬂﬁjm of the acknowledgement 20 information, which is expressed
LOg; r with a positive response (ACK) indicating that the transmitted signal

is reagé/es EHaRE yIRE & AeARIMIeZNSEU NHeKi HElGaIEIBArtEdd the
transmitted signal is not received properly. [0018] 25 FIG. 8 shows the
“updiiknRelyRdmld sehed@Int a e B HagtDapce I8y hetroltectively

reEEASSRITMOEPE LSS S AR g e
[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) 1indicating that the transmitted signal i1s received
properly or a negative response (NACK) indicating that the
transmitted signal 1s 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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JNTTD-507-PCT 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 Blata via 5 PDSCH on the basis of

the downlink scheduling information received via PDCCH. [00ZT]DR306& -PCT
sub-frame #7, the mobile station UE transmits the acknowledgement
information for the downlink data using PUCCH, 10 and the radio base

oo B T DR RO M b e
videttriberDaetio dyreamichliyl elletkddd an Heng notified by the

PDCCH. Also, 15 the radio resource of PUCCH described above is
[Ogggaciated with the radio resource number of PDCCH described above.

Dynafie fIIogaHoRGh pYeh £39iR iBFPWEC AR GES AlSRATIHI Wata via
dynamic allocation of such radio resource of PUCCH. [0023] 20 That is,

PDf(Cithe orornthied doasinig soifedtiieg dbielliTK nsoifirdtdnmmainitaformation

s%stem the raq;g) %atnﬁe station eNB is configured to dynamically allocate a
req \Wﬁrq( Yo resodice and an uplink radio resource to the mobile

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

radio /e ddiRcB Wiy foneransmiey eeRAd RISl ot idfoibhamsnts the
ackFaRURs (e PRPAHFHRRETPLS: EHOOATIEEY ing 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 iIs associated with
the radio resource number of PDCCH described above. Dynamic
allocation of such radio resource of PDCCH also results in
dynamic allocation of such radio resource of PUCCH.

[0023]

That 1s, In the normal downlink scheduling of the LTE
mobile communication system, the radio base station eNB 1is
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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JNTTD-507-PCT 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 transmitted6[0025] 5 On the other hand, in the
"persistent scheduling” that is under consideration to achie\iNRED+&IO7-PCT
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

a éiﬂ{g'@'ffgg]naeﬁ%%fﬁ%“?#ﬂ@& Hioeaian Séa%glffﬂrorﬁﬁﬁl?)ii ﬁeWHi‘r‘Eﬁ% PUCCH

downlin eduling information is transmitted to the mobile station
sitimadghshe RDSGHt tad tantixediydlo€atantbeiuphvikireliarégggeesignal
(PUCCH) to the mobile station UE through the upper layer (Radio
ang 3o bR oA c 1&g AiRESTA $8656] In the "persistent
[08 uling”, the downlink scheduling information is transmitted via
PDCCH in a first transmission only, and the downlink scheduling
inforRatidmng wdthteandmitdd wia DECHartestigiztgaehedul ing” that

R ST R AR A e e
ra630NPRR:apRiac vilikan g sdYsHFEGiched uiiD TisesdiPgd-ARYEate the

0027] Accordingly, the uplink radio resource (PUCCH) inthe 25
dowst ¥ilertad hed iRRPUS EiRe HRIHEEAEPI0XHBOh B e SkafdPOEIRy Tirst

oy 108 ARSI SN XA R Srarcing
tineltipléxnguwdtiechieqeeiecy thsobldnk 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 fixedly 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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JNTTD-507-PCT in the frequency multiplexing. [0029] The frequency
resource may be designated by a resource block number of a resource
block (aggregate of sub-carriers) 5 iff which the PUCCH is transmitted.
0030] Furthermore, when a plurality of pieces of acknowleddNmED+507-PCT
formation are multiplexed within one resource block, the uplink radio
resource may be designated by a 10 predetermined identification number.

inFeREX§P [iu g}l t'f" t!?ﬂsn Q:r may be used to designate an

Inamount og ygﬁcc hei@ljnﬁi mu)létfpra ing of CAZAC sequence cyclic shift

[ooe8aiq orthogonal cover number in the block spreading. [0031] 15
Furthermore, generally in the HARQ, a time difference is fixed between a

time P&iRt FhEAVBRCYOWRRAUERR PES6 e dBTISRRT ARt Al SRGW Ce
b 188I€ PRIAbWPEEFthE PRUBLACE RspW T %%H%%Hf@ le@i®dcarriers)

Accordingly, a transmission timing of PU is uniquely determined by
1ndebigohtitde firsiCZHalksativassariitgeche through the PDCCH. 0032]
[O&Lﬁ example shown in FIG. 9, the downlink radio resource (PDSCH)

ibed above is fixedly allocated in cycles of 20 ms, and the uplink

radiopgyaueetBEECH) igHesedly allocaiad 2l peyespestive gk  of
radio resources (PDSCH). 0033] Specifically, the downlink radio resource

ackrprbedgenpetiyafiorartin - bt k3l ezed WikRAe @e resource
b1BEKOMGHIe ST PRLRB 'S Hasiled R P TeM§sdigfated 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 is 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 i1s 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) 1is

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

acknowledgement information is transmitted in sub-frames #7,
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JNTTD-507-PCT # 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 ar a time difference between a time

point where the downlink radio resource (PDSCH) describedBbdwe-597-PCT

allocated and a time point where the uplink radio resource (PUCCH) is

allocated, is provided to become a predetermined 10 period of time (for

xample, four sub-frames). 0036] Accordingly, when a timing of the

ddwnlink radio resource (PDSCH) allocated in the "persistent scheduling”
[0B3zhpnged, a timing allocated to the uplink radio resource (PUCCH) is

also 15 changed simila%OOB?] Note that, even in the case where a

timind RSallERang HRe iR HabhaBsuite @UEER) RemplGaharn in
FIE2I0K BPrOEAN BRI U B4FR AR CAE ISAUSTGNERHRpRORCH.

resource 20 is not changed. This is because, in the persistent scheduling,
[0€@bdplink radio resource (PUCCH) such as a code resource in the code

multipJexing and a frequency resource in thedfr ency multi Iexinﬁ is .
tixedl) SBeadld b RE VST eatiBn LB, SRS EREGE BERUEE & time
SosiaRaligrs HescibRd PG 2Bl003 Ay o (mestiay Heltksiel above

_ resource (PUCCH) to be allocated at a changed timing is already used by
1sgaditeeatadodnd statfdine A tpiiAR Fadibhestottle UedH) desand ce

(PBE%”I—%e ‘i%l ”%ﬁsl M:tgfgd‘l,p“% rsgl(g)\; FSBH“:EO(PtSJe%%H% Ogtrk?r%dete rmined
period 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 is because, i1n 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, if 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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JNTTD-507-PCT 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 processed. [0039] 5 In
other words, there has been a problem that a timing of the ddWAIDKS@dAPCT
resource (PDSCH) allocated in the "persistent scheduling” cannot be
changed freely, since a time difference is fixed between a time point

- I i oyree (R H). C ti '
an PRI TR PR ETEES (PhlEer) el oS T S en
theetdioh sespimce t{Re) EDhing sef itteedovael DIRGLA0IS ORte SafuFe (PDSCH)
INVENTION [0040] 15 Accordingly, the present invention has been made
alPSaTe dt BB RESiIEARI AR LEEEES thE HesERNAOENRENRE RFeSSed -

[08 fde a radio resource selecting method, a mobile station and a radio

baseé station which are capable of flexibly setting a timing of a downlink
radio kesourice (PRBTS), alldwred irathdoeen'parsisiel schdddihga, timing

[0041] A first gspect of the present invention | arized as_ a mobile

O oMU AL b1 G E SOHbE T LA ket R dbka the

“pEprBIStEdiTeahadedipiiEseaiatiot heushandea iRk radifce a time
resource fixedly allocated in first cycles starting from a first allocation

di §femanend SahiPtrthbekyegikadaegeedéark viereatibe ewnd Ink radio
link i ixed| I ' hod -

re e s g, AT R T VB KR

radid TesbliP€d (PUCCH) is allocated, and the uplink radio

resource (PUCCH) i1s set in advance.

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
amobile communication method inwhich amobile station receives
downlink data transmitted from a radio base station by using
a downlink radio resource fixedly allocated in first cycles
starting from a first allocation starting time, and transmits
acknowledgement information for the downlink data using 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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mobile station, the first cycle and information on the uplink radio resource;
and (B) determining, at the mobile station, a first allocation starting time,
receiving the downlink data via the d6wnlink radio resource and

transmitting the 5 acknowledgement information via the uplidiiddie 507-PCT
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

y : Urce is adi . . eluded | ]

rolf. SISO ERE PSP S SR i

rattaosmittenliviedheaatjugied detiel radhia nesowrtethed@blmithe fsehtion, a
_aspect of the present invention, in the step (A), the information_on the

Fi 3R Hasation SERREENIh 18 (ERERA IR ERR doWRkRNk data via
EngeSIBIRRIA RTS8 e orpagenpiever sRBuenGFiNbdhg  the

spreading or an amount of cyclic shift of the CAZAC sequence. 004
acknofirbedgesm ot tHe hraseat kvenvda, thibeusidp nkO (BY ithengsipikrce at

di be adjusted hy changing the identificati ber by.
anfl AL, Thrat GG KOt CAPEANG: RS beohTRUoTRER THINg
thiherstred (R mieen f SO deranatef dhe tixed pleGaliaesignalta Hfiord In

same as a signal format of the dynamic allocation signal used in a
thecrEerRMnd Hwhithenhaadwhlnkadkoresesrersedyhanasdiyshiedatey, an

o Y P B R
thdyneakniowllecafimmesignah folrdb TP -Bansmi tted 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
1dentification 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 i1n the dynamic allocation signal.
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[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 an uplink 5 response
signal indicating a reception state of a fixedly allocated dowdNiK Bigb@ll -PCT
from a plurality of radio resources defined successively on a radio
resource space formed with the frequency axis and the code axis, the
[ od including the steps of: (A) generating specification information for
specifying, 10 from the plural radio resources, allocation radio resources
to belallotdted toathdsiplithkerdiosteasigealt (BF rdidypetbengenevatat i on
_ specification information; and (C) selectinﬁgﬁthe_ allocation radio resources

'S SHiNASASE SRS AGita reRRiitsiPHrGHIARHEH L ERpsafecting,
selffieriRedryality 1opfigdicesgpece seisiassiifsiaiea phualy Aprink

groups, basic specification information for specifying a group including
respensencsd ginaded allbazaibangdia raswcedd and state nodre pictexedly
elative specificgtion informatjon jndicating, a relatiye pgsition of one or
at fpcetad dun el RLa0Rts 25 QA NI SITSPRd ARG ESsarEces
deFiatRIas8e88iSR by Ot aPeaiiratipedBlordatliopafe4fbAmasenPth the

aspect of the present invention is summarized as a mobile station

freaw&mi@mmﬁm@m %t_ﬂ%@uﬁiﬁﬁé@drbﬁﬁ_d M_Qdiﬁg)&él@ steps
of XS YN A e reare e AlaEd I ety ing.

S roma |[oCation star Ing time and transmit acknowle
frofothatiohdeatha-daiolinssiata-veisg a likediytilonared iplinkgadicces to

be A1 1005 t0d To the upTink reshonte 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 classified into a plurality of groups,
basic specification information Tfor specifying a group
including one or more unused allocation radio resources and one
or more pieces of relative speciftication 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 first cycles starting froma 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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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 cdrifigured to determine the first

allocation starting time, receive the 5 downlink data via the dBWTDkS@diePCT
resource and transmit the acknowledgement information via the uplink

radio resource at and after the first allocation starting time, when

- o . i I o b : ]

Cocomn\?l?r%’cgtgjﬁn ?Jﬁl% con%g%ﬁegég %djusftﬁgt%liﬁgﬁféi@ 10 r%@ur'&%%%‘ ve

thth€ edatsioyerisigndl tiduila®ortfzetixedoalltbatiop Eigrlalratti o resource
transmit the acknowledgement information via the adjusted uplink radio

Trosdied st PRsfe asPEE HIAEBBdS AR Tifeo BT gured
to! SRR HATHEN Ehe UPHG D B TB M1 AP ARl ORe BT  the

which designates a number of the orthogonal cover Sequence in the block
dogprkndinglatanvamotine adeyolld stkiftrefdne TA2ACr secmiedcEriTI8 2@he

acgw{ghe second a5£ect %f the present inve%on, thE-c mmlgu'cation unit t
QHEAISARIE 10 LA oA S HRERK BRENSndifigakEce a
aniflenfitieatiqhauripes wikilthecadiisinetasidialg (AR , 2 e ha-seeding

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

a £_|i@@%cﬂioa ugmﬂtsim sa_iﬂ@_a! afgmatfaﬁmﬁedﬁmehﬁﬁﬁnﬁ@aﬁmon The
co RS FELEYL L A0 SO AR v
resbi@cé3 YT HENS0AaBfUstment signal included in the fixed
allocation signal and to transmit the acknowledgement
information via the adjusted uplink radio resource.

[0047]

In the second aspect of the present invention, the
informationon theuplink 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 iInvention, 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 iIs the same as a
signal format of the dynamic allocation signal used In a
scheduling in which the downlink radio resource i1s dynamically

allocated, the communication unit may be configured to obtain
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the adjustment signal on the basis of a power control command or a bit
designating the redundancy version of the HARQ contained in the

dynamic allocation signal. [0050] 5 Bother words, the second aspect of

the present invention is summarized as a mobile station uselNIAT® AT lePCT
communication system in which a radio resource to be allocated to an

uplink response signal indicating a reception state of a fixedly allocated

thdo4 '[]th%ﬁ{. %ﬁ‘gﬁsﬂx%ﬂyﬁ%‘*?}ﬁg ) %\OI;PAW@PWCBH{I%Q command

resources defined sticcessively on a radio resource space formed wit
ortaditqiescyrxisiagdthe cedendsndiresmpbiestafornedddi@gentained
_ specification information receiver unit configured to receive, fromthe radio
InpLhe SEYRAM W et bl aGaHF M s br specifying allocation radio 15
[of5E@rees to be allocated to the uplink response signal; and a radio

resource selector unit configured to select the allocation radio resources

on thd hadibef the specifldii e doluthasitece odfiveldchp es s pécifivadom ion

. information receiver unit. When the plurality of radio resqQurces are _ _
is GUIUTRI 765 2 TR & PR BT Sk oo I, F g cation
o SRR TerUderRioSPRREAos ALY SEateRr bHGA upl ink

group including one or more unused allocation radio resources, and one
regpaise pRtesal rdafkcaiebiftatforr ageRtach frREENPE rédathxedly

al Se%s'%%géﬁ’:e@%%vﬁjeﬂgée & a“/gé‘t & iﬁ%i‘iﬁ% %jy“@.’e‘ltgéﬁé%“@f%m a
pace. ] Athird aspect’ o present invention 1s
p 1 awaliarizestfas liaslio g6 stationdéserhiech sinhideswivplipicationa radio
system in 14 JNTTD-507-PCT ) }

resource space formed with the frequency axis and the code axis,
the mobile station including: a specification information
receiver unitconfigured toreceive, fromthe radiobase station,
specification information for specifying allocation radio
resources to be allocated to the uplink response signal; and
a radio resource selector unit configured to select the
allocation radio resources on the basis of the specification
information received by the specification information receiver
unit. When the plurality of radio resources are classified into
a plurality of groups, the specification information 1is
configured to include basic specification information for
specifying a group including one or more unused al location radio
resources, and one or more pieces of relative specification
information indicating a relative position of one or more
allocation radio resourceswithinthe groupon the radio resource
space.
[0051]

A third aspect of the present invention iIs summarized as

a radio base station used in a mobile communication system in
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which a mobile station receives downlink data transmitted from the radio
base station by using a downlink radio resource fixedly allocated in first
cycles starting from a first allocationlgtarting time and transmits
acknowledgement information for the 5 downlink data by usidyTal sy -PCT
allocated uplink radio resource, the radio base station including: a fixed
communication information transmitter unit configured to notify the mobile

whﬂ?}i\(%rﬂ Bl exep ‘?—QZ%'N&@‘B% ?'irﬁ*&edé?jfgkt%‘?{grﬁ‘ii‘#gagfrom

ed allocation S|gna nsmitter unit 10 configured to transmit
theladiobsigeas tatheomdlyila sdtaten danch & noknnadicatiesamitce Fixedly
configured to transmlt the downlink data via the downlink_ radio resource }

2l IRg7EEve the BRI M¥GdEReRtRI AR Rt JbliFR Tadid Tocation
StRPHEP AR IR AN AL ISR ESRFOFRIINTAP the

fixed allocation signal. The communication unit is configured to adjust the
dowpllininkaditie syunsa by anfadaesthyeal iopatacciyukeink tadfixedesource,
allocatian su#?al andtor celve the gﬂénowled ement information via th

thSdJJsf% %Sd.c?"r% Jee. YETOBE2 B thefthild 5§ ctC&”{%”'Ca%'O”
i nPEISEAT TR NHPANER T BEMAINOB HREF HEIIMEERCED rASALIFFS NtA DRGH 1e

identification number which designates a number of the orthogonal cover

stagdeencf it BiberEprysding nrdnthaolnfersiakd enifosr thee uplink
raff¥ fedg sraence d0ed D1 N8RS AP HPSRURYTL Uni

e communication unit may be con igure
coreiguee by ehanging ihetide fificatioa Nwebariwithdligdal to the mobile

stg¥I3E¥Sg;£T%rcommunication 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
informationontheuplink 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 1identification number with the
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adjustment signal. [0054] In the third aspect of the present invention,

when a signal format of the fixed allocation signal is the same as a signal

5 format of the dynamic allocation sigjbal used in a scheduling in which the
downlink radio resource is dynamically allocated, the commiliMICEDieBQIMtPCT
maybe configured to notify the adjustment signal by a power control
command or a bit designating the redundancy version of the HARQ

ad. &J&?&H’E tg(i gxmmic allocation 10 signal. [0055] In the third aspect of
ntion,

e present inventio

n, the fixed allocation signal transmitter unit may be

[00&Hfgured to set the adjustment signal in such a manner that the uplink
radio resource 15 does not collide with an uplink radio resource allocated

to anbhERFIBBAL diahe TEEEBIHAIMEFOS INEMkPRspllrBrdret gnal
Fo PHRSE BT HETUIOR B BIMASESE A S3dRIPSEsSiafiencaniioned Qignal

select, 20 semi-fixedly, a radio resource to be allocated to an uplink
Torespbne€ dipealdydiaatiigg akdogaiorostasa gha lixeglgdalocatedchedul ing

o T e S SR Ao

tha¥snthanadatRse

GO My HRCESHEE R EREEd eRIONFYTRHBI  Us tment

_generator unit configured to generate specification information for
sigpedifyig, arapwed peearky of randresiliréds, allbdkioflead@nating the

R R B R R R Rapepion

specification in
signal.

[0055]

In the third aspect of the present invention, the fixed

allocation signal
adjustment signal

does not collide

transmitter unit may be configured to set the
in such amanner that the uplink radio resource

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

allocated downlin

indicating a reception state of a fTixedly

k 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 information 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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notify the generated specification information. When the plurality of radio
resources are classified into a plurality of groups, the specification
information generator unit is configuk6d to generate, as the specification
information, basic 5 specification information for specifying aJ§lUp-507-PCT
including one or more unused allocation radio resources and one or more
pieces of relative specification information indicating a relative position of

o e B B ERE - T B IRRERES e, tne
p1{ft&l i1y 16flrad fonciesal btk diagraol asanfaleite Btaimraapderdabi ty
to a first embodiment of the present invention. 15 [FIG. 2] FIG. 2isa _

of jAERHRTor &R IMAEERY pARSAREG T QI SISRYAANIAASn S
coéﬁ%ﬁ‘r‘%‘iﬂ@@@ﬁ@ B 8rsh SRR £i Eﬁtﬁ@%%ﬁ%@i‘oﬁﬁ f(Bas ic

3 is a diagram for explaining a method of determining an uplin
speid iesuuron (PUKCCHA pedorified Bpscadimbbijeacgirmumitaddading one
system accor%jjré%f the first embodiment of theﬁg’aignt invention. [FIG.
05{?{%8 UPKSEHAAISHAR BASR BRGPHT 6PRYAdE SRt LRErRETHS
ofthelligte b ogpeenitiy dae Porset foYaRIOTL R SIlhYA cRlthlfy SdSeelative
diagram for explaining a method of determining contents of the uplink

posekkd s Gl cengjastriienie st GRbAR M dcb 1D ni@sieWaRes UhicEiibR the
g ent of the present invention. [FIG.

gré?%tlzg}g%:o#%ia%tor‘@giE?%%mg%eira ions of a mobile 17

IS a flow chart showing o0
JNTTD-507-PCT

BRIEF DESCRIPTION OF THE DRAWINGS

[0057]

[FIG. 1] FIG. 1 is a functional block diagram of a mobile
stationaccording toa firstembodiment of the present invention.
[FIG. 2] FIG. 2 1s a diagram for explaining a scheduling
performed inamobile communication systemaccording to the First
embodiment of the present invention.

[FIG. 3] FIG. 3 1s 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 first embodiment of the present
invention.

[FIG. 5] FIG. 5 1s 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 fTirst embodiment of the present invention.

[FIG. 6] FIG. 6 is a flow chart showing operations of amobile
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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

according to the first embodiment oftfie present 5 invention. [FIG. 8] FIG.

8 is a diagram for setting up a scheduling in a general LTE di6bllB-507-PCT
communication system. [FIG. 9] FIG. 9 is a diagram for setting up a
scheduling in a general LTE mobile communication system. 10 BEST

stdfBhS SRR RS ehid THir St EhbElnoeCloFodtie PiPbsent

obile ation System according to First Embodiment o
1 nPeeeidmnvention) 15 Referring to FIG. 1 and FIG. 2, a configuration of a
mobile_communication system according to a first embodiment of the

[F bfsePd inverfiibi s abScAEMO B 2R SRS ARREALIENS ARigradio
balhte TEFTEHI2COBVRHHEAN BHSIeR i BRISAIANEGRIRAS Pl esent

also be applied to mobile communication systems 20 to which any other
1 nueygieliorapplied. [0059] In a mobile communication system according to

Egs bodi t, tlﬁf mobile, station UE is configured to receive dpwnlink .
7 K Fdnsmitleltroths B Pl AHATS ERE St tes LAt 41D, SEUFAHA 416 10
a ?wti@fgﬂou[crg(ﬁaﬁm fxeahiaiRcaterbin fegkeyales starting from a

Irs

allocation starting time, and transmit acknowledgement information

[FI&cKNACK)FdEth® dsvalial agtzapy Temeat tpnakyadd fedrfed Ing in
a QEHSR{P PR UAE N T LR S i on 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 amobile
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 i1s 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 fTirst 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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Here, a time difference is fixed between a reception timing of the

downlink data and a transmission timing of the acknowledgement
information. [0061] 5 As shown in FIB. 1, the mobile station UE includes

a persistent information receiver unit 11, a persistent allocaildnT$dgadl7-PCT
receiver unit 12, a downlink data receiver unit 13 and an ACK/NACK
transmitter unit 14. [0062] 10 The persistent information receiver unit 11

is configure -recej radip- i ' A
inforrﬁgﬁ)én’%}gﬂﬁc&o%rﬁﬁr%%{i{gg in ofn%%ﬁ?%%ﬁzé?ﬁg Sf%iét?g?c etallrrpdl no
ofthahdormatiod pnkhedsgink @i resodncanSrli€SHHN15EINGBY of the

Specifically, the persistent information receiver unit 11 is configured to
ackpaEHRERSAL A TIRENALAG  based on an RRC message transmitted

[O@Ei radio base station eNB. [0064] 20 Here, the information on the
uplink radio resource (PUCCH) represents, for example, a resource block
numb&s oshaesouroe AdIGek (agglduatcmobildiecakirtd)on whichipobBCles a

R Tk

al K864t Fon exagia arbe@puerolieieicshift i i EexiBEOr8eeiver

CAZAC sequence cyclic shift or an orthogonal cover number in the block
un&rebdirdehadbe’§édnéikd Branrniddediicandt 19UNTTD-507-PCT
[0062]

The persistent information receiver unit 11 is configured
to receive, from the radio base station eNB, persistent
information (fixed communication information) including the
Tirst cycle and the information on the uplink radio resource
(PUCCH).

[0063]

Specifically, the persistent information receiver unit
11 i1s 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) inwhich 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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number. 0066] Meanwhile, the information on the uplink radio resource
(PUCCH) described above may be in any form as long as the radio 5
resource can be identified. 0067] FoL@xample, the information on the

uplink radio resource (PUCCH) may be an identification nudéi bDF-&@3ddeCT
resource in the code multiplexing described above, an identification

number 10 of a frequency resource in the frequency multiplexing, an

fication number of a time resource in the time multiplexing, or an

ﬁzntiﬁcation number of a resource in a hybrid multiplexing such as the

[0o66q

multiplexing, the frequency multiplexing and the time multiplexing

described abaqve. 15 [0068] Furthermore, such information on the uplink

radio

GSSE,

VigaRRl U &g TR EARIIRLYAR REKVRA R hipkntiagi gk asource
FHSFTION B4 TEYIBRIG SURPURSAIORSYSIEY ahe radio

information on the first allocation starting time described above is not
regoiudeel inaucheersisrhi fi¥eanation. 0070] This is intended to make the
[Oéagc\m base station eNB flexibly determine a time resource to allocate the
I

ink radio 25 resource (PDSCH) described above, whereby

utilizatiop eflisigiry Othe i3tFo FRRALT6R IsMMeMeI MPRBE 1BEFEiseice
scheduling" is applied. [0071] Meanwhile, it is not necessary that
(PHakbmigson Betning A0eNtTbisgtpgT number of a code resource in

the code multiplexing described above, an identification number

of a frequency resource in the frequency multiplexing, an

identi

or an

ficationnumber ofatime resource inthe timemultiplexing,

identification number of a resource i1n a hybrid

multiplexing such as the code multiplexing, the frequency

multiplexing and the time multiplexing described above.

[0068]

Furthermore, such information on the uplink radio

resource (PUCCH) is given to the ACK/NACK transmitter unit 14.

[0069]

Furthermore, in the LTE mobile communication system,

information on the first allocation starting time described

above

[0070]

is not included iIn such persistent information.

This 1s intended to make the radio base station eNB

flexibly determine atime resource toallocate thedownlink radio

resource (PDSCH) described above, whereby utilization

effici

ency 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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of the uplink radio resource (PUCCH) is included as the persistent
information, since this information is uniquely determined based on a
reception timing of the downlink radigOresource (PDSCH) described

above and a fixedly defined time 5 offset. 0072] For exampl@NTTD-507-PCT
transmission timing of the uplink radio resource (PUCCH) may be defined

as follows: (Transmission timing of uplink radio resource (PUCCH) _ 10

(regepti 'rﬂlng li %qgiﬂ_ 0 CHY +

OfMeanwhl e?t e agﬁéjﬂgu@% 4ms%j£fg§%%§im|gpe aﬁé%t 8eaeégrear%aythe

pebs pdtarthan dfiearidteimatiyelyi Aos ntay be iefoessedianfols uniquely
sub-frames. 15 [0074] The persistent allocation signal receiver unit 12 is

dets AR 15786 E ke PLRREEBR STt AOnY T Fiig WaEkIrisAd 10
re 8B (OISR APl tRR PRIRIVENEMP AP R 1RO fHfe k"t ime

12 is configured to receive, from the radio base station e PDCC
ofFsaticting fixed allocation of the downlink radio resource (PDSCH) for the
" istent scheduling”, as a fixed allocation signal. 25 [0076] For

[0 xample, the persistent allocation signal receiver unit 12 may be

configiypd éx dRpranineg parsR PasForf R Hi 96 therikerret ipPP8ICHhadio
whether the PDCCH is a PDCCH to instruct fixed allocation of the
regewhfiek EHE FEbouray (e sdef¥oetheast fol lows:

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

Meanwhile, the above value of 4ms iIs 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 1is
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 i1s a PDCCH to 1nstruct

fixed allocation of the downlink radio resource (PDSCH) for the
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JNTTD-507-PCT "persistent scheduling” or a PDCCH to dynamically
allocate the downlink radio resource (PDSCH) for normal downlink
scheduling. 0077] Meanwhile, the p2fsistent allocation signal receiver unit

5 12 may be configured to determine, on the basis of one sp&¢FHEDBEOY-PCT
the PDCCH, whether the PDCCH is a PDCCH to instruct fixed allocation

of the downlink radio resource (PDSCH) for the "persistent scheduling" or

“p P&%‘Eé'h‘g QX'PL%’El?l"‘lg}eﬁ?‘OS?t%tg?oc%ﬂgnéyﬂgiﬁi@é‘i‘!}Zﬁﬂ%ﬁ%@ the

or normal downlink scheduling. Alternatively, w
dopakisikntatlecatiossigred (EOSGUfit 1 2 croaifigordltorikdsecdiedul ing.

whether a part of information elements in a PDCCH is a PDCCH to
LO\&fdict fixed allocation of the PDSCH (the downlink radio resource) for

the 1pecBeiRiae SeRedyEpe s SEhaRAN BEMHP?‘E?E&@A@I% i0dheunit
PDCCH is a PDCCH to dynamically allocating the PDSCH (the downlink

12raaip lesaood)iigu tesinbontie tewniink schedthiadyabepatisteat specific
_allocation sjgnal receiver unit 12 m configur etermine whether
01 o BB A ORS 05 In b B el E o PO LR R Adced
al $evatiloradiprresparcabion Ithek Pergisiont seBedwng ", @BBEIP Gl isthe
a PDCCH to dynamically allocating the PDSCH (the downlink radio

“p@r@mnbﬁmbammgamm BBREHLIKey dyim e badid viald paatefthe
e e e R
[00%&] allocation of the downlink radio resource (PDSCH) for the

"persistent scheduling”, an uplink radio resource adjustment signal for _

adjushhgerpatively, 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
allocation of the PDSCH (the downlink radio resource) for the
“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 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 fixed allocation signal includes, iIn

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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JNTTD-507-PCT resource block number of the uplink radio resource
(PUCCH) and the identification number when plural pieces of
acknowledgement information are r2@tiplexed within one resource block.
Details of the uplink radio resource will be described later. 3[00BD} 50¢RPCT
an uplink radio resource adjustment signal is given to the ACK/NACK
transmitter unit 14. [0081] The downlink data receiver unit 13 is configured

: ) ¢ it . : :

re B e S DR LSBT YT GIPLE, (OLEE, and

theetdwptufii ¢33 aoniigred whevhpil tha pesstay alfoaskoosibedhement
fixed 15 allocation si nai is received by the persistent allocation signal

' TQUIA 1 3bedRd iR S Eh R N IRRO WA R Qg Detatls
of PERCHn®S A PRlIGARRBSIFH0 WP 208 tReSkFibEd NuYio data

via the downlink radio resource (PDSCH) for "persistent scheduling"”
[O6a%&dy in the first cycles starting 20 from the first allocation starting time.

0083] In th le shown in FIG. 2, since th istent _allocation
SignePHERiot) UL A3 A& AL - A IR oA LTI 0Tver

toPBRCHCIa@M pkdria TeaRive w2943 is configured to receive the
downlink data via the downlink radio resource (PDSCH) mapped to a

[ORsblirce block (aggregate of sub-carriers) within the sub-frame #3

desiggﬁ}éegﬁnﬁ?ﬁ&g'aég%‘ﬂ& HPTRTE S5 SN VRISE M E e ive

unit 1
downlink data transmitted via the downlink radio resource

(PDSCH) allocated by the PDCCH.
[0082]

Specifically, the downlink data receiver unit 13 1is
configured to, when the persistent allocation signal (fixed
allocation signal) i1s 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 thedownlinkdataviathe downlink radio resource (PDSCH)
for “persistent scheduling” fixedly in the Firstcycles starting
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 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 is
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JNTTD-507-PCT configured to receive downlink data via a downlink radio
resource (PDSCH) mapped to a resource block (aggregate of

sub-carriers) designated by the PD@BH in the cycle of 20ms starting from
the sub-frame #3. 5 [0085] That is, the downlink data receiv@{TnR-430E-PCT
configured to receive downlink data via the PDSCH (downlink radio
resource) mapped to a resource block (aggregate of sub-carriers)

i CH.i = . T

oo S s T3 SR e e

(PpecdiStend ppeantboa recsouer caiblbdkfaugjicegatanfiphok+adioriers)
resource (PUCCH) notified by the persistent information. 15 [Q087]

deg i gRBARG YN ENRCRAGAE I Rahemit¥cl st 2k ¥R starddngefrom the

suBe'EiSigat @lpcation signal receiver unit 12,an uplink radio resource
adjustment signal described above for adjusting a resource block number
[0G8thE PUCCH (uplink radio resource) 20 and the identification number

U ER o hEoMEILACE DRER TOBBMHTe AABNACE AR aured
o UHc eCaBIBNTPAeI 2E-0p RITEE ROSOHTIHA WIOYEGHE YESH I ce)

based on the information on the uplink radio resource (PUCCH) notified
mappedle f&sigtent RGO ERDN BA@EKe uOROR Fadatesote SdRERERTErS)

oo R 5 R GAC
[o086]

The ACK/NACK transmitter unit 14 is configured to receive,
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 persistentallocationsignal receiverunitl2, anuplink
radio resource adjustment signal described above for adjusting
a resource block number of the PUCCH (uplink radio resource)
and the i1dentification number when a plurality of pieces of
acknowledgement information are multiplexedwithinone resource
block.

[o088]

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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JNTTD-507-PCT uplink radio resource (PUCCH) . The acknowledgement
information (ACK/NACK) is determined on the basis of decoding results

of the downlink data in the downlink2data receiver unit 13. [0089] 5
Hereinafter, using FIG. 3, description is given of amethod faINEI®+AQIAgPCT
the uplink radio resource (PUCCH) based on the information on the

uplink radio resource (PUCCH) notified by the persistent information and

i i eRRHLEe, RISt entﬁlr%n | | -
up%ﬂ%@ﬁ?&% %re de%n(e%gas uéll'nk rad%bréggkg?c%%l{%é%ivﬁﬁgﬁ%FlOn
(AGK/MACK ) 1 sraledignediae d avre sploadbasifls noffcaterodimberstbelas. of

For example, such identification numbers may be identification numbers

the, s HilfidiakRy bPa PG afeV6t i dte SetahSrdogimsrti t 13-

[O'@g@]nation within one resource block described above. [0091] Then,
assume the case where a radio resource of identification number #2 is
designatsibafieinfonaatig-d 238 tiskesplinkorttinres@ave (RiFGCCrethod

ro R AT R BBt S PIRER GRS v
i nFarmAERIN YNl 4 Het]IpTiek J5ad irdipdsseirce QfbedientiisdliFied by

number #5 as a radio resource for transmitting the acknowledgement
thifopeiesd s teXdk/ NATKMatde e cite d dtRvnlid dats, Fadko agggource

adiﬁ%:ﬁé‘%%f%sa?‘gf? (PUCCH), by adding "+3" to the identification
[00901]

In FIG. 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 is designated by the information on
the uplink radio resource (PUCCH) notified by the persistent
information and “+3” i1s 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 TfTor transmitting the acknowledgement information
(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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JNTTD-507-PCT [0093] That is, a radio resource designated by the
information on the uplink radio resource (PUCCH) notified by the
persistent information is adjusted by 8e uplink radio resource adjustment
5 signal described above. [0094] Meanwhile, in the exampleXNSERiLBA7-PCT
above, the identification number in the multiplexing of a plurality of
pieces of acknowledgement information within one resource block 10 is

[0 wrsted by the uplink radio resource adjustment signal, but, instead, the
resource block number of the PUCCH may be adjusted by the uplink
radio Thsdurrs ,adjustrddiat $igsal {9 5] eSiynaiteady dyotbhbei nformation
identification number in the 15 multiﬁlexin of aplqrali'[g&g ieces of _

on RAdHAdGETAH R RRAIFRif e JedBhtEsiocRANI e Rebalskent
inPOFKDEINET OLUPURYEE ByBPaFHINILCFYi 115 dRbil- B8 jus tment

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

s 1 grealificeeniliadealapwentifying a resource other than the above may

[OBaS fined, and such identification number may be adjusted by the uplink
resource adjustment signal described above. [0097] 25

Furthgeraatem pitaougiy e igprtificaliempambersisspibed abatvive,  the
adjusted just by "+3" by the uplink radio resource adjustment signal, such
1 deng i€ e bhoskamribendl th&rgoray Mapdexs laguodther Hanrakity of
p i% %%%Sfll‘;é ;%%E)yfédé)érﬁle'ﬁelgi‘ﬂ\f%\fﬁlg% PO Q\/'ﬁhf’n 8[}1"e'2tresou rce block
Is adjusted by the uplink radio resource adjustment signal, but,
instead, the resource block number of the PUCCH may be adjusted
by the uplink radio resource adjustment signal.
[0095]

Alternatively, both the identification number in the
multiplexing of a plurality of pieces of acknowledgement
informationwithinone 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 1identification 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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JNTTD-507-PCT identification number may be "0". Further alternatively,

the uplink radio resource adjustment signal may be a signal having a
significance other than described ab®8e as long as such identification
number can be adjusted. 5 [0098] Furthermore, although eighiTa@ie507-PCT
resources are defined in the example described above, a similar uplink

radio resource (PUCCH) determining method is also applicable to a case

- - ight.radia r r‘sargimféjl'_ ile

Idgﬁh@jﬁgﬁ?gﬂ? 'Eht%ﬁ;h%,\%g %fﬁrﬁ%@,ﬁ(aérj] ﬁgeﬁtia(::%tion num E‘Q@ﬁ%‘g%?egg\% the

up hikfesdatoresdbe cap g eitmersb g riBUGaEK ) botdien gpade having
persistent information is adjusted by the uplink radio resource adjustment

a & gLl GRAESH CHRENRARoMRSREEP B RAPIRK Astid 9edo@ee Such
| IR SR ABRGHN AURTSYIOUSAT SR} @p¥de adjusted by the uplink

radio resource adjustment signal, and a radio resource of the adjusted
[O@R®iification number may be used as an uplink radio resource (PUCCH).

20 [O#O(%]%n this case, oply when the £[nk radio resource %PUCCH%{i n
transmitfed for B0d frs@AE 040 e%i#g iSAALME&ESAELignzeEd By ﬁi'”ed
i nitieenstisngretioe selibeadiggeseuree sEHE&H LA PHI® resource

persistent information is adjusted by 25 the uplink radio resource

(Puﬁﬁéhn@ﬁttggmz_ip E@B)lﬂ@ﬂlfé?ﬁaﬁ@e_@,' SEhSwiH iﬁ:_éﬂbal @x&@;ﬂe%@erm@@ re
o B RGPS L pncen o e
[0099]

Meanwhile, although, 1in 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 1dentification 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 1dentification 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 1dentification number designated by the information on the

uplink radio resource (PUCCH) notified by the persistent
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JNTTD-507-PCT information is adjusted by the uplink radio res our ce
adjustment signal, instead, depending on the persistent information,
information on the uplink radio reso@e (PUCCH) may be notified by the
PDCCH without notifying the information on the uplink 5 radidlTadsbits0& -PCT
(PUCCH). [0102] In this case, there is a disadvantage of increasing the

bit number for the information on the uplink radio resource (PUCCH),

- ' re is- in that th ' i .

QORI ENE e SEEE (L

sigarimationotethd , uglepeadipngsmncet (it QEis nsttidbyithERDACion,
may be, for example, information of "identification #2" and "+3", or m

TS RRARAL GRCES, YRBARAOA RO BESKEEErCEURGED 455 R0 i Tied
by Marevtec i PRI PR E5SRYISR S ITRRLHARR Srdefnathes dp  ink

part of the information elements notified by the persistent allocation signal
raffsedreipeaioe sighdfCHD.[0105] Here, for example, when a signal
t of the persistent allocation signal is the same as a signal format of

[0 ynamic allocation signal in the dynamic scheduling, bits of the power

contrekcqiRFanchesed {idRNTBISZ QN BAWORATHY I6£Ne ROr@ARIMg the

allocation signal may be used as the uplink radio resource adjustment

bigigaamberodian tHégekikenmschtanling Fhee theld iklekaadignifiesad ce
(PBEEﬂ%innv%tp?eo %%rr%oqt§0|a99r3mgf§§g ipns"‘ﬁpa%sthe 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 #5”.
[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 iIn the
dynamic allocation signal may be used as the uplink radio
resource adjustment signal.

[0106]
In the persistent scheduling, since there 1is less

significance of notifying the power control command used in such
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JNTTD-507-PCT transmission power control, bits of the command used

for transmission power control may be used as the uplink radio resource
adjustment signal. [0107] 5 Alternat®&ly, when a signal format of the
persistent allocation signal is the same as a signal format oJMETDx&0TiePCT
allocation signal in the dynamic scheduling, bits designating the
"redundancy version" in the dynamic allocation signal may be used as the

ink: radio res dj sig 0 [030 t isten
tré&%u mgi]%ge n(,BeBEﬁge'rz ié{?éq;es?%tllg’nif?g#ge [c%%n(fglir{yl%ng%dﬁﬁaﬁé? g r[ljastﬁ% for
trangmieshinolanppwersicontitodf thayoker neeitiolasnrhandipddahforradio
transmission. power control may be used as the uplink radio resource
regalsrReAd18EIRRI o288 Rlhis case, the redundancy version is a
[OR termined redundancy version. [0110] 20 Alternatively, when a
signal format of the persistent allocation signal is the same as a signal
formah bt enandyriaeky alladetionssigigma ihefdymanticathtbealimg s tent

R ETE Rk i UREcr AL o o A S 08 e T
al ¥80ak iOhl Hignat tha kihaumpesripsienaivglPAd G5 iesthfes ignating
persistent scheduling is smaller compared with the dynamic scheduling, a
theartrerdiiire BIS)Hasd sy MES they denaietcaga Hogaifioradcgd goal may
be used as the uplink radio resource adjustment signal.

[0108]

In the persistent scheduling, since there is less
significance of notifying a bit designating such redundancy
version, bits of the power control command 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)” in 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 i1s smaller compared with the dynamic scheduling, a

part of such bits designating MCS may be used as the uplink radio
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JNTTD-507-PCT resource adjustment signal. [0112] Meanwhile, a timing
when the acknowledgement information (ACK/NACK) for the downlink

data received via the uplink radio 528source (PUCCH) is a timing

uniquely determined based on the reception timing of the dodWWIIRR+a&dié-PCT
resource (PDSCH) and the fixedly defined time offset, as described

above. [0113] Furthermore, in the example described above, although the

re%gta 5@0\&@%%{1@@3%}3 (ACK/NACK) for the PDSCH (downlink

is transmitted by the H, the acknowledgement information for
[Ofik2downlink data may be transmitted by multiplexing with PUSCH, when
a physical thIjnk shared channel for transmitting uplink data is_

transNREEH M SuPrbhit RANNES thBQaGioINd GHeRM BRI Ay mation
(ARGRARGKpds tinsalRA1 [Rklabple Rty ple W ALY TitA HNKad i 0

shared channel for transmitting uplink data in a sub-frame when the
resokindedgetE) infomnation (RCHYNACKD ¥s deahenmitieibd diasatkdrdhe

acknawledgement informatiqn for.such downlink data ma mitted
re eI (TR S e QR K F el S e RN the
fiiadid page pidiin aNRaCceFER [04Re perseni Ba@nipBieconfigured to
notify the mobile 25 station UE of the first cycle and the information on an

[O4a@k radio resource (PUCCH). [0116] Description of such information on

the UplIREIMAPE ISP dRY SR ERUEEATLIF 416 58S G h the
acknowledgement information (ACK/NACK) for the PDSCH (downlink
data) 1is 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) 1s transmitted.
[0114]

Alternatively, when a physical uplink shared channel for
transmitting uplink data in a sub-frame when the acknowledgement
information (ACK/NACK) is transmitted 1is 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 i1t iIs the same as the description
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JNTTD-507-PCT 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 sigBal transmitter unit 22, a downlink

data transmitter unit 23 and an ACK/NACK transmitter unit 2INT[OR28DTR&CT
persistent information transmitter unit 21 is configured to transmit, to the
mobile station UE, persistent 10 information (fixed communication

-{/rg%rr%qlioﬁg (%,k ﬁ@i h ]t]l %ﬁle _dthe information on the uplink radio
gt resource %1 g ). él% %pecificﬁ , the persistent information
[Omram@Imitter 15 unit 21 is configured to notify the mobile station UE of the

persistent information using an RRC message. [0120] Description of the
inforfStiGBHINA UK raftio tESokRE '(93@@9)%1%!%& iR itnrdudes

a PRIPS PSBRECHRTININa EPdHV - ahbR TReRie SIRIN DE; Né?aﬁé’ﬁ%‘?stent

such information on the uplink radio resource (PUCCH) is given to the
al \@xINTK 2tgivel urttran$oaaiethe pomststeR alloeaticlowighahk data

R LRI Chaoh BB ST S CA THE SUAER ikt
[03i98} transmitter unit 22 is configured to transmit, to the mobile 31

The persistent information transmitter unit 21 1is
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 1s 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) is omitted as i1t iIs the same as the description
given of the mobile station UE. Meanwhile, such information
on the uplink radio resource (PUCCH) i1s given to the ACK/NACK
receiver 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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JNTTD-507-PCT station UE, a PDCCH instructing fixed allocation of the
downlink radio resource (PDSCH) for the "persistent scheduling”, as a

fixed allocation signal. [0123] 5 Not81hat, such a fixed allocation signal
includes, in addition to the information to instruct fixed allocaNam Df&@7-PCT
downlink radio resource (PDSCH) for the "persistent scheduling”, an

uplink radio resource adjustment signal for adjusting a resource block

stALThe R ,t%?#tﬁi‘;eﬁr ﬁ?@iﬂi‘ﬁ(’g(‘? H%%F% s8N 1 ink
number when a plurality of pieces of acknowledgement information are
radiudtipiesediwitbin(DSGeEpFoe ibek {Pdr4liStemansgiiedudding”, as a
_resource adjustment signal is given 15 to the ACK/NACK receiver unit 24.
TG s NRRRELN RaWeddistent allocation signal transmitter unit 22 may
[Oﬁggg:j)nfigured to determine contents of the uplink radio resource
adjustment signal in such a manner 20 that the radio resource of the
ackndioieegthasht ifoghatof forethaddwalivtid datasdaadoticutided@ish In

n acknowledgement information transmitted fram anpther mobjle statign
ad RSN E Rt 1B ot R A DLt B ARG 24 o OF the
do&RNEAIS PALT® %@5&&@:‘@ (FBBCED FHstinent signsy éﬁt&"r‘%&bﬁéﬂl@fﬂhg” , |
the contents are determined in such a manner that a radio resource of

anacknbinkddadde ifRpeaties fadhe bNeiThk sagnabefabt esligshiRg a
reBdATJI5RUIGE S NEACIROMRISRT TP PRHTE PRJEPCU CAUERR) and
the identification number when a plurality of pieces of
acknowledgement informationaremultiplexedwithinone resource
block.
[0124]

Such an uplink radio resource adjustment signal is given
to the ACK/NACK receiver 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 theuplink radioresource adjustmentsignal 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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JNTTD-507-PCT [0127] In FIG. 5, eight radio resources are defined as
uplink radio resources (PUCCH), and #0, #1, #2, ... #7 are defined as
corresponding identification number82hereof. 5 [0128] Additionally, in the
transmission timing of the acknowledgement information, raid Téseb@desPCT
of identification numbers #2, #3, and #4 are already used by other mobile
stations UE#A, UE#B and UE#C. 10 [0129] In this case, when the

[ ification number of the uplink radio resource (PUCCH) of the mobile
station UE is not adjusted by the uplink radio resource adjustment signal,

an uplinkFagio Fgs@rgh{Puaditd) rasoutiedd\ardiftirésnedbids uplink
station UE#A 15 collides with an uplink radio resource %PUCCH) )

raglRs FARAHEFGRe Chilifd a8 & Quhdrbby ttansmigdicare ‘defined as

coFPRISSEHIFIRY OF dENRR FREQFFBPLTRERIBIYS Gimktidhe different mobile
station UE#A and the mobile station UE degrade significantly. [0130] 20

[O0A28drdingly, the persistent allocation signal transmitter unit 22 determines
that the identificatiqn number of the uplink radio resource (PUCCH) of the
mobib AT POR Wouia b a1 thP S it uhhR Fao OF | Ene

aclerowIeRI e P e RERIghRl ¢ ORder fRIpteYeRidhe cediopn desariPepca®ion

above. [0131] In this case, the identification number of the uplink radio

NURRRNBCEZ P B C1ANEF it JicbAd EeARdY Usesebyrnedd ey ekt | sostrkions
UE}-HAE u@@#grag}?drq?gmﬁe (PUCCH) does not collide with 33

[0129]

In this case, when the identification number of the uplink

[O

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 theuplink 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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JNTTD-507-PCT an uplink radio resource (PUCCH) transmitted by other
mobile stations UE. [0132] The downlink data transmitter unit 23 is
configured to 5 transmit downlink d&a transmitted via the downlink radio
resource (PDSCH) allocated by the PDCCH. [0133] SpecificaNy,Tthe507-PCT
downlink data transmitter unit 23 is configured to, when the persistent
allocation signal (fixed 10 allocation signal) is transmitted by the

persistept iopn.sign ' ni termj uR; e -
A S PSP T A TERls By Gl Crobi e
statd drewsoti.the downlink data via the downlink radio resource (PDSCH)

for "persistent scheduling” fixedly in the first cycles 15 starting from the

[0%32 hilocation starting time. [0134] The ACK/NACK receiver unit 24 is
configieddeiRAGIME: J%t%aﬁ@ﬁ%%?f%mﬁ&%r%re@ﬁﬂglﬁ Péd to

information on an uplink radio resource (PUCCH) notified by the 2
trposigt&ntdofvnhatién. joa36] Fuethsmadies thevAGKANEC Klosselvarkunitad i o

24 receiv d the persisten aéloc tjon sijgnal fransmitter unit 22, an
reﬁsﬁmg‘?ai% go rc &&#%ﬁt ?én h&e?ca%%’a}'above for adjusting 25
[o@383ource block number of the PUCCH (uplink radio resource) and the

identification number when a plurality of pieces of acknowledgement

inforrp@shl Acal ke dewipdiinte sdeitée BieaeTarIgB4NIt 23 is

configured to, when the persistent allocation signal (fixed
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 i1dentification number when a plurality of pieces of
acknowledgement informationaremultiplexedwithinone resource
block.

[0136]
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JNTTD-507-PCT 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) ggtified by the persistent information

and the uplink radio resource adjustment signal, 5 and to reddVd Eres07-PCT
acknowledgement information (ACK/NACK) for the downlink data
transmitted via the upIink radio resource (PUCCH). [0137] Description of

th the inf
eg‘@ﬁ% AGEARIER CRip PRedparAom SLandhe HRIPKARE HAUFR ne

(PU persistent information and a pI| resource
an(RPCOH haskobordsouplok (2UI0OCHYobmsetjosintdre sigrfad risalboon on
omitted as it is the same as the description given of the mabile station

the e Pbaals) 13¢peraRMersMObE Ednmatithasn SPdiaderatstent
infiPhAeiRpERN AETBRATHRVPRIAY USHINCD BifF S ORSIAIURMlal,

a mobile communication system according to the first embodiment o
angrdsemdaedivdrths deskribad. @mmeerwéfmwmm@m (@ GKANAESKEp Tor

5101 the mobi UE i g NB
e AT o HATort N B 4e & e Gt HEMRad o BF (kg Source

(PypliHyradio resource (PUCCH) through an RRC message or the like. 25
[0140] In the step S102, the mobile station UE receives the persistent
[OARddhtion signal (fixed allocation signal) transmitted by the radio base

statiofs eég& gat%‘n %ﬁ?ﬁe TSRS SeRE RN RO RAL SR on

uplink ra source
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 i1t i1s 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
systemaccording to the firstembodiment 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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JNTTD-507-PCT 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 starting3#ne. [0142] In the step S103, the

mobile station UE determines an uplink radio resource (PUGEH)as@d-PCT
on the information on the uplink radio resource (PUCCH) and the uplink
radio resource 10 adjustment signal. [0143] A methodfor determining the

d Bdlér{&@gto geis@] _(PUCCH) base.d on the information on the upli_nk

a ‘Fla I0 resource éCICeCH) and the uplink radio resource adjustment signal

[OAth¢ same as 15 a method for determining the uplink radio resource
(PUCCH) already described in the ACK/NACK transmitter unit 14 of the

mobilkstdt%h SECR124P - thEee "8R4 ans AR siHfoPOESGERINES 2
refepRidh 44 ARy VEFe E Belsh GNP ERMN S Y INgs a First

"persistent scheduling” designated by the persistent allocation signal at a
al lsxeptisnninsitg of Ing"pgergistent scheduling” calculated from the first
[0 I tion starting time and the first cycle. [0145] 25 In the step S105, the
le station UE transmits the acknowledgement information

(AK/NACIghEordlpe glowntisk deffe reediiae instiar ihd4)da deaepliihes an
radio resource (PUCCH) determined in step S103. [0146] 36
uplink radio resource (PUCCH) based on the information on the
uplink radio resource (PUCCH) and the uplink 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 i1n step S103.

[0146]
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JNTTD-507-PCT 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 ackno38edgement information

(AK/NACK)for the downlink data via the PUCCH (uplink 5 rad®TD-507-PCT
resource)(step S105). [0147] Referring to FIG. 7, operations of the radio
base station according to the first embodiment of the present invention is

descrlyegh, 10048157 PUOMLRIE e e Y00 S 20 MiS 0SSy i
station eNB transmits, to the mobile station UE, persistent information
thandhDBoy tifeltivat Eydle aratinbomestimunrae hefupletkinadid besatred in the
_(PUCCH) throm&h an RRC message or the like. 15 [0149] In step S202,

TH{iRbafb e Cedfith NS Gdtethithe  tRASTHE SerdRfenpatittibRHRIE N
infbefARoAtanGRnek YRIPRE UM PHRCEH R HOPIE TS nk

to the mobile “station UE. 20 [0150] In step S203, the radio base station
radi@® desavines ({sdtkpr 9109) an uplink radio resource (PUCCH)
[Oggl.?ijnated by the information on the uplink radio resource (PUCCH)
ides with an uplink radio resource (PUCCH) of a different mobile

statiope e Mt 1§ 164 1 the radvdeasarsiohenciNBreeiaimitepaxt Bieation

uplink radio resource (PUCCH) designated by the information on the

acophild paid cedh@ cBirRicerheanes vigfakhgipkaaartsinvention is

described.
[0148]

As shown in 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



10

15

20

25

JNTTD-507-PCT resource (PUCCH) of the different mobile station UE

(step 5203: YES) , operation of the radio base station eNB proceeds to

step S204. Otherwise (step S203: N&J), operation of the radio base

station eNB proceeds to step S205. 5 [0152] In step S204, td&fddie WasePCT
station eNB determines that the uplink radio resource (PUCCH)

designated by the information on the uplink radio resource (PUCCH)

S R e M P 0o

sets up, e,
YE&)jyustimena sigmaloTheheplirdoribolib asso srta tijusehB{aigaaldsls to step
included in the persistent allocation signal determined to_be transmitted

S2ifste Y 5BEVIS P LSHTR stef 320 he PRAS BRAGULOFBREdTO base
staeFsmiInaEhg dbeaplink (pdipspsaspe (PUCCH) designated by

information on the uplink radio resource (PUCCH) should not be
[OdBRi$ted. [0155] 20 Specifically, the radio base station eNB sets up, for

le, | f"0" h link radi i ignal.
The (D RERIG PO B AEGn SR MR Sgd B Ehat
EhadITIRR ST FSOUNGs (POECH BRI XSS e SRR ion

(Advantageous Effects of Mobile Communication System according to
onrFEkBeE D bliMterdiast e keRAHVERI S UR G oBMOBdthnihigstibrs ted .

[Ot%%t m according to the first embodiment of the present invention, when
Iming to allocate 38
Specifically, the radio base station eNB sets up, for

example, a value of “+3” as the uplink radio resource adjustment
signal. Theuplink radioresource adjustment signal is included
In the persistentallocation signal determined to be transmitted
in step S202.

[0154]

In step S204, 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. Theuplink radioresource adjustmentsignal 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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JNTTD-507-PCT the downlink radio resource (PDSCH) is changed and

the uplink radio resource (PUCCH) collides with an uplink radio resource
(PUCCH) of another mobile station, & collision can be avoided by

adjusting the uplink radio resource (PUCCH) , whereby timirdN BD-507-PCT
allocating the downlink radio resource (PDSCH) through the "persistent
scheduling” can be set flexibly and radio utilization efficiency can be

. ) : di : bodi .
R B e R T ST S B ok
radibadisentriss(RLECEYdcad hidd® watturaa sgidading radio resource

methaodforselecting,semj-fixedly, a radio resource to_be allocated to an

(PYpfrlorodnaRod B haiaB s AL Lo Rcditfo r ethd of Qs i Gespd gled
by SMJUSK i5ignehdremia RIALYY D (RscuTepdEefifcdmvEresy eiming

on a radio résource space formed with the frequency axis and the Code
oTaaik| auaibtigod ivecidoivig kinalstapsiab (regenectinPRpetidicitimough the

... information f ifying, from the plurality 20 of radj , _
PRHSUTER Thcic RGHHRU1S be SASEaER tcTHE o AAAEIsheclnal 2o
utiizeifion lerppas@ied wweilisatinpiieveation; and (C) selecting the

allocation radio resources on the basis of the notified specification
[O#drnation; and wherein, in the step (A), when the plurality 25 of radio

resourees Ay anstiseRIR at@‘trﬁ"i%’ 8 B%’&’Prﬁer?@%i&é&???%?“&ﬂove may
information for specitying a%roup including one or more unuse

be ablogatiosgadioaessulcbswand one or more pieces of relative specification
information indicating a relative position of one or more allocation radio
rces 39

A Tirst aspect of the present embodiment 1Is summarized
as aradio 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, fromaplurality 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 classified into a plurality of groups,
basic specification information fTor 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
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JNTTD-507-PCT within the group on the radio resource space are
generated as the specification information. [0159] Here, the "fixedly
allocated downlink signal” correspor® 5 to downlink data transmitted

using a downlink radio resource (PDSCH) allocated in the "g8iEIReb07-PCT
scheduling". [0160] Also, the "uplink response signal in which a reception
state of the downlink signal is indicated" corresponds to an 10

d t informati rth ngyml' " descri
Wlﬁﬁﬁ?%go%ﬁgﬁgaﬁ si{pﬁegci?c&aéﬁoﬁ iﬁ ormat%%"%%%gpéﬁéts@%t e ted as
thénspmaiidn cattherupiinifoadiat@ésource (PUCCH)" 15 described above,

and the "relative specification information™” corresponds to the "uplink radio
rce adjustment signal” described above. The "allocation radio

reSOUIRS cCOFIRSP A iEe LA PHOEHIR ] BRRRAIIVAIKANR RSP UESS S Y6hds

in FIG. 3. [0162] 20 In the first aspect of the present embodiment, in the
tostpvid) nke deltidva sposifiddti@diniemmgion chewrdd genaradad foesource

d allqcation radio respurces. [0163] In the first t of,the present
U ATET AR D Tty PRE S kLo HeaaON hsmation may
[okedrpauency information (for example, resource block number) of any of

allocation radio resources within the groups. [0164] A second aspect of
the pfekeds efitRdireAdRlsuRPRARSE 49ignal in which a reception

state of the downlink signal is iIndicated” corresponds to an
“acknowledgement information for the downlink data” described
above.
[0161]

Also, the “basic 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, iIn 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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JNTTD-507-PCT as 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 fixedl9 allocated downlink signal, from a
plurality of radio resources defined successively 5 on a radiQJNSEDED7-PCT
space formed with the frequency axis and the code axis, the radio base
station including: a persistent information transmitter unit 21 configured to

asggnﬁé%‘?o"ﬁ&%ag‘t%ﬁ&w BB%;@%}%]BE%”%%(BS! C.@%rﬁﬁa-sﬁ xedly, a
specification information), and to notify the generated 10 information on an
radpink-esihuresoutee feUGCH)cabed tersisienip hiodativesponase signal
_ transmitter unit 22 configured to generate an uplink radio resource

INgafRiNBa Sghareabity STfidtbninfotiiatidy) adl@eshetrydnuntink
s1§RBTAPFOIPUT (AU T85PUICPATlSIBERt YeRd deriiSakiidBessive ly

Second aspect of the present embodiment, the persistent allocation signal
ontrankamtier UTESRRINGE Ispaamfiforsien yditdratdehdfuginkerndio axis and

resource adiustment signal fqr unused allocation rgdiq resources. 20.
thi f095ndd SeckHE AP AR R Eah SRLUURAL e pifigistent
i nFierRAtREHraRFARSH iited May iPe configweA fPgiRee@s 8 generate

_information on an uplink radio resource (PUCCH) , frequency information
InfiersRaher, reSousie bikek Hilb&adi 25 BR§ A EfecalfiViddio (basic

spEEPHIFSHAN™ IRAUPHRS (A67) A Lt asRechallAPIsen! peonerated

mbodiment’is summarize mobile station in"a mobile
i nfomnnzrication aystgrh i mikvrtachi e raouesI(RUCOED glmsdiepérsistent
al%ggg%?§ﬁ0g§aﬁgl transmitter unit 22 configured to generate
an uplink radio resource adjustment signal (relative
specification information), and to notify the generated uplink
radio resource adjustment signal.
[0165]

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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JNTTD-507-PCT 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 resatice space formed with the

frequency axis and the code axis, the mobile 5 station UE indNilliiiy: 207 -PCT
persistent information receiver unit 11 configured to receive, from a radio
base station eNB, information on an uplink radio resource (PUCCH)

gﬁp% ificatign. jnformation). -persi llagation sidnal jecel ”Igg.t

S on %uir:g tro& ?&@@,%ﬁ%%ﬁ%@bi%%g’ﬁ B,‘San upﬂ?lc( %\(lﬁa 10 ed

dovesbimtée admstrbenssigenliFdisiee bpesiéideitrednfbroatianp buedrity of
ACK/NACK transmitter unit 14 configured to select an allocation radio

ragdQ EE UMD LGS bR SUEERET MR IR Roh3h QoliRoRutiGe Space
FoFFRY G {'ﬁuﬁ%)ﬁe@w@% ESLAUGS URIAK F3H0 SBBRUMSSR Pgl;u’%ﬁﬂ@ Nhobile

signal. 15 [0168] N at operation of the above described mobile
stakition UE and thelintic baspexstisiteNs maydeniabienentgeedywer unit
meani-of har wqire, a software mqdule execut?éi by rﬁ rocessor, or a
I e

L1 SORTAASR 80RO AYF Thel EHiuete F Be BIAISTineNB

i nFBY MG VS BregR UPAdIHID BHEl 8S-asHNAMERaNIOOM P acsse MameBtion
a flash memory, a ROM (Read Only Memory) , an EPROM (Erasable

InPeggiatipanie ROV ,paﬁmi_rewqtmﬁk@nﬁémablmﬁaiver unit
coB UM ARN R A AR PRI A o i
rathed theepmeessor aaij usathend wetegntormatianlfsainvand épthei Biatagdon
informALiony: A An  ACK/NACK Eransms Cter unit 14 configured
to select an allocation 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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JNTTD-507-PCT 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 bas&2station eNB. Also, the storage

medium and the processor may be provided in the mobile staNdi B3RB7-PCT
and the radio base station eNB as a discrete component. [0171]
Hereinabove, the present invention has been described in detail using the

b . _ L o
e ke T
behereiv i Medificatton$\8i ¢ _vaitiagoAS bE thayprbsepiriovadiech cantbe mads 1e

without departing. from the_spirit and scope of the present invention

STRAH UG ARAdASidRAE tRe<eopLdt RMENThu<) bty idhesShMpOe

meEl?[ﬁfﬂéﬁ&?‘ﬂﬂ%ﬁﬁ‘%&%@ﬁﬁ‘aﬁ@@ﬁ?&@ IAEaPR dvevhaisPreestation
limit the present invention. Industrial Applicability [0172] As described

UEabovk, the prestin ihasgioatzihimoviek 29 modils coriteurdoatiponent.
Oﬁzi od, a mobile station and a radio base station which are capable of
L iBly setting a timing of a downlink radio resource (PDSCH) allocated in

the "prepeRIMbNEdUinG e BT Rrivinit¥dn Gl Medh] desikabed in

resource selecting method for selecting, semi-fixedly, a radio resource to
desa bliodatnnothe uphak & eakphbealidnanavie ey alfbckptiopRAdiek to

thg‘éig%‘%f Fi'%ai%dt‘fw%wé‘#'ﬂkt 93 SspéHfE"iWéﬁgqiS{{efﬁoHBQﬁ imited
efined successively on a radio resource space formed with the

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 iIntention

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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frequency axis and the code axis, the method comprising the steps of: 10
(A) generating specification information for specifying, from the plurality of
radio resources, allocation radio restirces to be allocated to the uplink
response signal; (B) notifying the generated specification infONADeGO0ZRGPCT
15 (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 classified inte a @Iity of groups, basic specification
information for specifying a group Including one or more unused 20

allocation radio resources and one or more pieces of relative specification
information indicating a relative position of one or more allocation radio _

[Llesoutced Atk tHeFgrUpSh therhafdt Hosourte Ehate oteGerpdeating-
seRP-TAsRipRIONANTPHIREo Y [ dberadisy eapytearlectins BRthasink

according to’ claim 1, wherein in the step (A) , the relative specification
regpomsaion i gngdheladd catumgsed alleciobiadiostaserced 44 fixedly

NTTD-507-PCT .[3] The rad lecti hod accordi
A R E e N 1S Kl TR AR A SN FOrIG bR 2purces
de¥efAeensy ttesrgian 9f sRyLiralPratipadadiedesaysers foviBi Weth the

groups. [4] A radio base station configured to select, semi-fixedly, a radio
Tresiieney 19pkSalbeate® e QdeLpiAR reEpemetiigafangichsdga the steps
reception state of a fixedly allocated downlink 10 signal, from a plurality of
radio resources defined successively
(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 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 are generated as the specification information.

[2] The radio resource selecting method according to claim
1, wherein
in the step (A), the relative specification information

IS generated for unused allocation radio resources.
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on a radio resource space formed with the frequency axis and the code

axis, the radio base station comprising: a specification information

generator unit configured to generatispecification information for
specifying, from the 15 plurality of radio resources, allocatiodNadi»-507-PCT
resources to be allocated to the uplink response signal; and a

specification information notifying unit configured to notify the generated

[3 pedfr‘ﬁ%“%lﬁ‘f%’%?gh AL e YYF Hraii@é%@ﬂﬁ% to claim
esources are classified into 20 plural grotps, the specification irnformation
1, gehenaddmunit is configured to generate, as the specification information,

basic_specification information for specifying a group including one or.

more UhU43a S5 adld e ditidss BREOHEIGARR pEERTBRtION IS
AR SPORTESHABLIIGA BHOTRYICB ¥ 4 181844 R PR3P Ff 986 ces

more allocation radio resources within the group on a radio resource

wispdee. THETIgr eatfis base station according to claim 4, wherein the
specification information generator unit is 45 JINTTD-507-PCT configured
to generate the relative specification information for unused allocation

[4Tpdiofepad e DAk Sed e OrPasm FRIOPEE s ed Krdlaigeh MEREd Yy,
5 the specification information generator unit is configured to use, as the
a paditspesnanes itratathl geakecthGanfimibhds Afserareasibanal

infFES 350 GER MR 108 CLQuRR, T07) APTIORIG STLSER Aount ink

€ communication system in which a radio resource 1o ocate

sitmanl yfiirdnrespbose 19gyed P eisdiogra secantion gtafd 0éd dxedgssively
allocated downlink signal is semi-fixedly selected from a plurality of _

on a radio resource space formed with the frequency axis and

the code axis, the radio base station comprising:

a specification information 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

a specification information notifying unit configured to
notify the generated specification information; and wherein

when the plurality of radio resources are classified into
plural groups, the specification information generator unit iIs
configured to generate, as the specification information, 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 a radio resource space.

[5] The radio base station according to claim 4, wherein

the specification information generator unit 1s
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radio resources defined successively on a radio resource space 15

formed with the frequency axis and the code axis, the mobile station
comprising: a specification informatid® receiver unit configured to receive,
from a radio base station, specification information for specdmgD-507-PCT
allocation radio resources to be allocated to 20 the uplink response

signal; and a radio resource selector unit configured to select the

coﬁ‘ﬁ“%@iif?gyaﬁé‘;dséﬁ%‘frﬁ%é’”tﬂ? PayS ol Ve 88iiiﬁ“é%[‘ci’8fﬂ]r i

. . 8g@ation
receive pecification information recelver unit; and wherein

fowhenubegladiltycd tddio resdlioesesealassiied into plural groups, the
specification information is configured to include basic specification
information for specifying a group including one or more unused

[63//0caH0R R4 (SSPHERESs #AE i OFF QEBWFE PHFSEPLIETRING 4, wherein

specification information 46 JINTTD-507-PCT indicating a relative position

of on&he mapatisdatumtidiv rdsulocomwihin thggrau@sothe taaidt 1S
COI[]e |gl;Jlrﬁ‘eeapa{C§' use, as the basic specification information,
frequency information of any of allocation radio resources

within the groups.

[7] A mobile station 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
radio resources defined successively on a radio resource space
formed with the frequency axis and the code axis, the mobile
station comprising:

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

a radio resource selector unit configured to select the
allocation radio resource on the basis of the specification
information received by the specification information receiver
unit; and wherein

when the plurality of radio resources are classified into
plural 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
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indicating a relative position of one or more allocation radio

resources within the group on the radio resource space.
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