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1 DESCRIPTION MOBILE COMMUNICATION METHOD, MOBILE

STATION, AND RADIO BASE STATION 5 TECHNICAL FIELD [0001]

The present invention relates to a mdbile communication method in which

a mobile station starts a reception of downlink data, transmitted from a

radio base station, by using a downlink 10 radio resource persistently

allocated in first cycles, at a first aIIocation starting time, and transmits

acknowledgement mformatronl(jﬁ k data by using a

persistently allocated uplink radio resource and relates to the mobile
MOBtHLBN COMMUK FEAID IgaseMBERHAOD ,1 BB CKE SOVND MR ANDMRAD IO BASE

communication method as a successor of the W-CDMA scheme and the

HSDPA scheme, namely, the LTE%MQN‘erm 20 Evolution) scheme has

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

the specification setting work is underway. [0003] As a radio
TEGHNSsAdcHehd DBf the LTE scheme, use of the 25 OFDMA in the downlink
[Ossﬁhe SC-FDMA (Single-Carrier Frequency

The present invention relates to a mobile communication

method in which a mobile station starts a reception of downlink
data, transmitted from a radio base station, by using a downlink
radio resource persistently allocated in first cycles, at a
Tirst allocation starting time, and transmits acknowledgement
information for the downlink data by using a persistently
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
scheme and the HSDPA scheme, namely, the LTE (Long Term
Evolution) scheme has been considered by the W-CDMA
standardization organization 3GPP, and the specification
setting work is underway.

[0003]

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

The OFDMA 1s a scheme for dividing a frequency band into

plural narrow frequency bands (sub-carriers) and transmitting
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Division Multiple Access) in the uplink is under consideration. [0004] The
OFDNIAIs a scheme for dividing a frequency band into 2 data loaded on
the respective divided frequency ban@s. In this scheme, high-speed
transmission is achieved and frequency utilization efficiency is improved
by arranging sub-carriers densely on the frequency bands in such a
manner that the 5 sub-carriers partially overlap but do not interfere with

da’f:ﬁcpd%{agr(j [grqotr’rle resBB%‘E'R/E %I!ys' E@%M dm%h%ﬂ&%%&ﬁﬁ% WhM‘ his

reduces interference between termin frequency band an
schémansmithg dptzely tanag frefssionbaisls ddfereveaimenglplfiedquency
terminals. The SC-FD MA has a feature of less fluctuation in the

utgbaZRIkRsh BENAE 1RREN LRI ARANBNGSHIRY: BSTRMIHSH SHYuhgy riers
deRSEFGORDA! RHRINHECANE)S Badd T RCIRIBA 1A MBI WHIEE the

plural’mobile stations perform’communication by sharing one or more
Suphysital iches redyibiledil v vk eid bwitlidlo. [0007§ Atehaieie shatdd each
otﬁlelzjr[a.ll mobile stations is generally
[0005]

The SC-FDMA is a transmission scheme which reduces
interference between terminals by dividing a frequency band and
transmitting data by using frequency bands different among
plural terminals. The SC-FDMA has a feature of less fluctuation
In the transmission power, which achieves low power consumption
and wide coverage of terminals.

[0006]

The LTE scheme is a system in which plural mobile
stations perform communication by sharing one or more physical
channels in both uplink and downlink.

[0007]

A channel shared by plural mobile stations is generally
called a shared channel, which is, in the LTE scheme, a “Physical
Uplink Shared Channel (PUSCH)” in the uplink and a “Physical
Downlink Shared Channel (PDSCH)” in the downlink.

[oo008]

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

[0009]
In such a communication system using shared channels

as described above, it is necessary to select mobile station
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20 calleda shared channel, which is, in the LTE scheme, a"Physical Uplink
Shared Channel (PUSCH)" in the uplink and a "Physical Downlink Shared
Channel (PDSCH)" in the downlink. [B008] Also, such a shared
channel is, as a transport channel, 25 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

UE%%%léh?’tﬁg s%]él(ﬁ%él %ﬁ&ﬁ%{fjgﬁg@ ésl.tpok?:%.'il %Ea};ﬂ% EHE)d'lH)ansm it,

transmit, to the a signal indicating the
toaltdwatise bé tteeshared chansdator@actBybdramiglalk, imtheddEing the
scheme). 5[0010 In the LIE scheme, a control channel used for the _

allpcagdens ediddhehstrst ot E8htSRERasHRr HBEeH)LEs - in

thg)gwgli%hg&g)qontrol Channel (DL L1/L2 Control Channel)". 10[0011]
Meanwhile, the processing for each sub-frame of selecting mobile station

[OQEOb which the shared channel is to be allocated is generally called the

"schedyling”. In this case, the processing may alsq be called the "dypnami
schedulfy, E98 bbb <8 ShE Mo SEBACH o IACAGe Lt For  the
sighalnieids akocataniiedlyepmicatithpereiad tonearkmkbdemeol Channel

Furthermore, "allocating the shared channel" described above may be

(PRE&MAtivVer elsrendddiisl-dfbcatrand radioCieapnet 10Pkhé Thkredontrol
ch&RAYYe 2010012]
[0011]

Meanwhile, the processing for each sub-frame of
selecting mobile station UE to which the shared channel is to
be allocated i1s generally called the “scheduling”. Inthiscase,
the processing may also be called the “dynamic scheduling”,
because the mobile station UE to which the shared channel is
allocated 1is 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, ID of
UE, the number of streams, information on the precoding vector,
data size, modulation scheme, information on the HARQ (hybrid

automatic repeat request), and the like, on the downlink shared
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Information of the physical downlink control channel includes, for example,
the "downlink scheduling information”, "the uplink scheduling grant”, and
the like. [0013] 25The downlink scheduling information includes, for
example, downlink resource block allocation information, ID of UE, the
number of streams, information on the precoding vector, data size,
modulation scheme, information on the HARQ (hybrid automatic repeat

ch%‘jﬁjr@i;t)’ and the like, on the downlink shared 4 channel. [0014]

eanwhile, the "uplink scheduling grant" includes, for example, uplink

[O6gsb}irce block allocation information, ID of 5 UE, data size, modulation

scheme, uplink transmission power information, information qn

demodieanhddeendeigid 1 e SEheaNA bRy SratHe ik cdiggs . for
exdRH¥eshasicianAet dOPE block AAIBERAL BI® HAPSHRKEFBRIVIT oF

information" and 10 the "uplink scheduling grant” described above may be
UE colkttactiaely kzferetbaidstionm|m&ivemerol intdrimiohn @i {30I@) Ipower

inIIboe rlr'nlal%tsl(%)hrtl3 m %’nt grl_rlnAa%(l?oirsi %DrP Iﬁgﬁgfui%'%?gr? iCr‘aeti1c')en rence signal in
the uplink MIMO, and the like, on the uplink shared channel.
[0015]

Note that, the “downlink scheduling information” and
the “uplink scheduling grant” described above may be
collectively referred to as “downlink control information
(bC1)™.

[0016]

In the LTE scheme, 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 transmits, to the radio base station eNB,
acknowledgement information (ACK/NACK) based on the decoding
result (CRC check result) by using the physical uplink control
channel (PUCCH).

[0017]

Then, the radio base station eNB performs
retransmission control according to a content of the
acknowledgement information, which is expressed either with a
positive response (ACK) indicating that the transmitted signal
IS received properly or a negative response (NACK) indicating
that the transmitted signal 1s not received properly.
[0018]

FIG. 8 shows the downlink dynamic scheduling and the
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15 using the shared channel described above. For example, on the
downlink, the mobile station UE decodes the downlink shared channel,
and transmits, to the radio base statidn eNB, acknowledgement
information (ACK/NACK) based on the decoding result (CRC check result)
by using the physical uplink control 20 channel (PUCCH). [0017]
Then,theradiobasestation eNB performs retransmission control according

HAggﬁgPBFéEQESF%e q%@vyﬁg%qqge&g%ﬂm?gﬁwnic '§€éﬂreo*ﬁefﬂge LTE

with a 25 positive response ( ating that the transmitte
schigmal dasceivbegraenyear a negative response (NACK) indicating that
the transmitted signal is not received properly. [0018] 5 HARQ processing
Lo hobile communication system of the LIE scheme described above.

[0019]  the'8UBE BHANENRS, Ehd1P8F0 DASE SBHRT SAENEEPAMSMIts,

to the mobile station UE, downlink scheduling information via a PDCCH
toatdelowhinked sttatid erPDSCEo[o0ROhk schetiudi tpe imdbilenstbiion via

e N A S

[0020]

Then, the mobile station UE receives downlink data via
the PDSCH, on the basis of the downlink scheduling information
received via the PDCCH.

[0021]

In the sub-frame #7, the mobile station UE transmits
the acknowledgement information for the downlink data using a
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 the PUCCH described above is associated
with the radio resource number of the PDCCH described above.
Dynamic allocation of such radio resource of the PDCCH also
results iIn dynamic allocation of such radio resource of the
PUCCH.

[0023]

That is, in the normal downlink scheduling (dynamic
scheduling) of a mobile communication system of the LTE scheme,
the radio base station eNB is configured to dynamically allocate
a downlink radio resource and an uplink radio resource to the

mobi le station UE through the PDCCH, the downlink radio resource
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[0021] In the sub-frame #7, the mobile station UE transmits the
acknowledgement information for the downlink data using a PUCCH, and
the radio base station eNB receives the 15 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 the PUCCH described above is

' j -radi %p“ ngherof P K i
bei@%ﬁg y%g%%ghcrﬂ%t{?# %I{) suc i@;l%io reso&rgce 0 th@@%&%ﬁ%ﬁfgn VE.
theesulispil tiykamicatddcationrelssuchoadio esbuigee ofthe PUGIGHISI0028]ing

25That is, in the normal downlink scheduling (Eﬁ/énlvami_c scheduling) of a

aCkPE RLGHEREAST QY SRt ONtnEQ e LaReHRWRHE PAtiid BLe station

[Ogy@]is configured to dynamically allocate a downlink radio resource and
an uplink radio resource to the mobile station UE through the PDCCH, the
downlirfkuetieresouece 16 Bdiagipnannssdiredddwniinlescy idbee above,

bile, station UE, theuplinkradi being f t _
2 TR ARG O RATn doP i A5l Bt b SeaRaanal
i sincherdipetie schrduling desarireskaliavsn adimenlitersncerbesigpm k and

sub-frame from which a PUCCH signal is transmitted and a sub-frame
a Reptithrhanprbcue sigrinand eteo STH Eigsafare transmitted is fixed.

[0025]

On the other hand, in the “persistent scheduling” that
Is under consideration to achieve the VolP and the like, the
radio base station eNB is configured to start a persistent
allocation of the downlink radio resource (PDSCH) to a mobile
station in the first cycles, at a sub-frame (first allocation
starting time) in which the downlink scheduling information is
transmitted to the mobile station UE through the PDCCH, and to
persistently 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 the PDCCH in a first transmission
only, and the downlink scheduling iInformation 1iIs not
transmitted via the 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) iIn the
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[0025] 100n the other hand, in the "persistent scheduling" that is under
consideration to achieve the VolP and the like, the radio base station eNB
is configured to start a persistent allo¢ation of the downlink radio resource
(PDSCH) to a mobile station in the first cycles, at a sub-frame (first
allocation 15 starting time) in which the downlink scheduling information is
transmitted to the mobile station UE through the PDCCH, and to

c : I l ' P i _
PRSI e ISR roni 1o
staighalingl209026Jing tiheéheppensistayteach€lBNg"s Fynadwniink

scheduling information is transmitted via the PDCCH in a first
[OQ2Rdmission only, and the downlink scheduling information is not

transigpd VigBe BREAHIRARS SHISEOVRR! FappmisSIARS. Feir2eibifple,

reason, the method for associating a radio resource of the PUCCH with a
a gadi resnuceaunbehefchd e DCIIH pharengeapplidenlikaderesource

- "(iﬂ\anijc scheduling” dfﬁfri ed above. [0027] 7 "persistent scheduling” is
Inp ISt Eﬁ%ﬁ&%’(e ¥ thtPhGBse Sration UE by using the upper layer

[0628¢) signaling. [0028] Here, the uplink radio resource represents,
for example, 5 a code resource in the code multiplexing or a frequency

resourcE@ tﬁéemmyrmﬁmpm@qmdgg] designpedevendyesource
o1 LY S A RS BB R LAEERNSS rron
which the PUCCH i1s transmitted.
[0030]

Furthermore, when a plurality of acknowledgement
information are multiplexed within one resource block, the
uplink radio resource may be designated by a predetermined
identification number. For example, an identification number
may be used to designate an amount of cyclic shift in the
multiplexing of CAZAC sequence cyclic shift or an orthogonal
cover code in the block spreading.

[0031]

Furthermore, generally in the HARQ, a time difference
between a time point where the above-described downlink radio
resource (PDSCH) is allocated and a time point where the
above-described uplink radio resource (PUCCH) i1s allocated is
fixed. Accordingly, a transmission timing of the PUCCH 1is
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 are persistently allocated in
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[0030] Furthermore, when a plurality of acknowledgement
information are multiplexed within one resource block, the uplink radio
resource may be designated by a prédetermined 15 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 code in the block spreading. [0031]

rther. g Y iff |
o T AT e R e
abelecates apd psist@oint wheklibeatmye-foscrivadplidéwadionk radio
resource PUC&_@;S allocated is fixed. Accordingly, a transmission timing
reﬁPﬂH@Qﬁu@%% uniquely determined by designating a first allocation
Oé@é ing time through the PDCCH. [0032] In the example shown in FIG. 9,
the downlink radio 8 cycles of 20 ms, and the uplink radio resource
(PUCCHhelestrilo=d elyovd:hepéfemdtlylelbadm fbe@aullf@@V\(HBBCH) is

e S R R B 3l o e
acRAGIMIaEan@/ et IMForAloRSratsreFHaddm iftetéﬁbf Fﬂr’ﬁﬂé #ub2frames
#1, #27,
[0034]

Note that, in the sub-frame #3 of the example shown in
FIG. 9, a first allocation starting time is designated by the
PDCCH.

SUMMARY OF THE INVENTION
PROBLEMS TO BE SOLVED BY THE INVENTION
[0035]

Here, in the prior art, a time difference between a time
point where the downlink radio resource (PDSCH) described above
iIs allocated and a time point where the uplink radio resource
(PUCCH) described above i1s allocated, is specified as a
predetermined 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 at which the uplink radio resource (PUCCH)
iIs allocated i1s also changed similarly.

[0037]
Note that, iIn the persistent scheduling, the uplink

radio resource (PUCCH) such as a code resource iIn the code
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[0034] 10Note that, in the sub-frame #3 of the example shown in FIG. 9, a
first allocation starting time is designated by the PDCCH. SUMMARY OF
THE INVENTION 15 PROBLEMS T® BE SOLVED BY THE INVENTION
[0035] Here, in the prior art, a time difference between a time point
where the downlink radio resource (PDSCH) described above is allocated
and a time point where the uplink radio resource 20 (PUCCH) described

IS gllocated, is spec] red i petind gf,time

e ey (OO0 %Y KSR, when ity SFYEnEY

mudtwplekiato isspers (BPSTH yakdchted ket et petsistamdiseledsiirat i on
is 25 changed, a timing at which the uplink radio resource (PUCCH) is

UEanYcHitNd 86 4RRGEIaRLF I Bl ReB T deSritdsa abene -  For
th#SPERYsh theyulinin STAVILREXINGEPE 3 EAMRRGYIFE ST ER i%ftl}éelf_:pkl); nk

frequency multiplexing is persistently allocated to the mobile station U
radsiog ¢woupnes BeCCkhaling hbaizstedatsabloangeot.ttibeaasbnnkveadio

reisnotlr}FcCea SngE%rﬁ)agumci:%g S‘tswﬁﬁ%h @gd%plpgsource and the frequency
resource iIs not changed.
[0038]

At this time, iIf the uplink radio resource (PUCCH)
allocated at a changed timing is already used by another mobile
station UE, the uplink radio resource (PUCCH) after the change
contends with the uplink radio resource (PUCCH) of the another
mobile station UE. Thus, there has been a problem that the
process of changing the timing of the downlink radio resource
(PDSCH) allocated iIn the “persistent scheduling” described
above cannot be performed.

[0039]

In other words, there has been a problem that a timing
of the downlink radio resource (PDSCH) allocated in the
“persistent scheduling” cannot be changed freely, since a time
difference between a time point where the above-described
downlink radio resource (PDSCH) is allocated and a time point
where the above-described uplink radio resource (PUCCH) is
allocated is fixed, and the uplink radio resource (PUCCH) is
set in advance.

[0040]

Accordingly, the present invention has been made to

solve the above problems. An object of the present invention

1S to provide a mobile communication method, a mobile station
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5 radio resource (PUCCH) is allocated is changed, the uplink radio
resource (PUCCH) such as the code resource and the frequency resource
is not changed. [0038] At this time, ifithe uplink radio resource (PUCCH)
10 allocated at a changed timing is already used by another mobile station
UE, the uplink radio resource (PUCCH) after the change contends with
the uplink radio resource (PUCCH) of the another mobile station UE.

[ e roblem-that p, ' Il
T S ol ey A ea MY T Eling
a suherhidjngfdescdbed hboke radiat heegefioroed(FOEH) alloocdtd in
.._words, there has been a problem that a timing of the downlink radio

PRISUFEHDSERSWBLRRA in the 20 "persistent scheduling” cannot be

changed freely, since a time difference between a time point where the
above-described downlink radio resource (PDSCH) is allocated and a time
D 1 56inD%ibieire tHe dbibvdRENTDEANUplink radio resource (PUCCH) is
[Ogg?][ ted is fixed, and the uplink radio resource (PUCCH) is 25 set in
nce. [0040] Accordingly, the present invention has been made

to solverthe pRAve BpRiAME FABHDIBFFdRE TASRM NI SU@marized

provide a mobile communication method, a mobile station 10 and a radio

ashasdoRfide werdinarel &atalbid oMebhing sétingtl ehing dfebddenigkation
st%ﬂ%[%sggéﬁégfo?ﬁ&mﬁ%ﬁ% BSFéStePPQ%%WEgd Ei=rom a radio
base station, by using a downlink radio resource persistently
allocated in first cycles, at a first allocation starting time,
and transmits acknowledgement information for the downlink data
by using a persistently allocated uplink radio resource, the
mobile communication method including the steps of: (A)
notifying, from the radio base station to the mobile station,
the first cycle and first information on the uplink radio
resource; and (B) determining, at the mobile station, the first
allocation starting time, starting a reception of the downlink
data via the downlink radio resource at the first allocation
starting time, and transmitting the acknowledgement
information via the uplink radio resource, when receiving a
persistent allocation signal from the radio base station;
wherein, i1n the step (B), the uplink radio resource is
determined based on the first information on the uplink radio
resource and second information on the uplink radio resource
included 1i1n the persistent allocation signal; and the
acknowledgement information is transmitted via the determined
uplink radio resource.

[0042]
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[0041] A first aspect of the present invention is summarized as a
mobile communication method in which a mobile station starts a reception
of downlink data, transmitted from a ¥adio 10 base station, by using a
downlink radio resource persistently allocated in first cycles, at a first
allocation starting time, and transmits acknowledgement information for
the downlink data by using a persistently allocated uplink radio resource,

the moliiHa up'ﬁaé' n Ié(egtincl Qingt S of:é@é 15 o] tgquq t

from the ra((jz%ﬂggse sta’uli%)n%)?éhe m’obiFe statﬁ)}ﬁ, t%e ﬁrst é an(ﬁ irst rs
i nifidemaettioonon the upting radip Féséurceaahich (B) eseumioag, edthe be  an
_ .mobile station, the first allocation starting time, starting a reception of the

' AgBhARERLEANHE DA R rhBRALEGE ] Gtthe fILATEERES2E cover
se§iRsieimEnBRY URASAIKILER agkPewlsrge MY IipMRligRed# il tion

uplink radio resource, when receiving a persisitent allocation signal from
nurhzenadiddsegrsadtiog waereanoutie swdp (BYcaheapkiiidaBtiiolescaurdeAgAC

determined based on the first information on the uplink radio 25 resource
S€9HE"L&Eond information on the uplink radio resource included in the
[oparsjstent allocation signal; and the acknowledgement information is

transmitted via the determined uplink radio resource. [0042] 11 In

the firstlasi§ee, Tl st sesP et the Mafihieimbiba GRrthQip K Fagigip 1ink
PYELGAPEE ADBRTIEHRITRYT A& TBEPLECS BRSFnaRion on the

radh ogonal cover sequence number in spreading, or an
up benkificatido Sregobecegsighdtiagras enadtitdfayeba sbifit vra €RZA01 ink
sequence. [0043] In the first aspect, a part of information on the

ragimi eeMiFKDuls BatbERAIRY blliRe fRGGMEhaforBsationoon the
upi'fi’pm( rlaéiéq (L SPULCR; a rest of information on the uplink radio

resource is notified by the second information on the uplink radio
[O6ekblirce. [0044]

In the first aspect, the First information on the uplink
radio resource can be an rdentification number of a resource
block; and the second information on the uplink radio resource
can be an orthogonal cover sequence number in a block spreading
and an amount of cyclic shift in a CAZAC sequence.

[0045]

In the first aspect, iIn the step (B), the second
information on the uplink radio resource can be notified by a
power control command in a dynamic allocation signal to be used
in a scheduling iIn which a downlink radio resource is
dynamically allocated or a bit designating a redundancy version
of HARQ, when a signal format of the persistent allocation
signal is the same as a signal format of the dynamic allocation
signal.

[0046]

A second aspect of the present invention is summarized
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In the first aspect, the first information on the uplink 15 radio resource can

be an identification number of a resource block; and the second

information on the uplink radio resoukge can be an orthogonal cover

sequence number in a block spreading and an amount of cyclic shift in a

CAZAC sequence. [0045] 20In the first aspect, in the step (B), the second

information on the uplink radio resource can be notified by a power control

. . i o nal od i o )
B e T P R B S STE R P Bun ink
datiaesignadingna etk dar@y sersidn @ bas el SR vdren bysigeahtpanddwh I ink

the persistent allocation signal is the same as a signal format of the

ragyRarhSAlESRoR SIonks F604d) 12 bharatiile tarbh higideRy at 2
i PREAIFGERIGORT SR PR gy angiBites ffR ShTpE IR das6 ARifiement

by using a downlink radio reSource persistently allocated in first cycles, at
1 nfidirgtediipeatidrostarting tidmyahiitk tdatmit yknsiedgemearssistently

information far the downlink data by usi istently _
a (G Al SR Sl vt LR BRI R g o e dehyting:
a CyarsinnasieR infeBRAIPT ERSEINY Unih FOrGIFREAO0 raceb@itPpitst unit

cycle and first information on the uplink radio resource from the radio base
copiligHI ead to1 eeRivantdgichiistcoVfd @ ang faeshidafisrmation on

Il [ ing ti ' Ink ia th
e TR SRR NEAARE e Y A IR SR Bane =

cofimuadicwd etipenien tividf itiiad/ iect it upknk rasliche Piret ahbvcation
receiving a_persistent allocation 15 signal from the radio base station;

STRREMIE R BB mkOne ks LRt S ESRTARBIAS dbsrdAwnlink data via
thl'YRIRFANCT PSRN PASEH PEINS AT e HRIF AL LGN BRI @fif-ting
resource and second information on the uplink radio resource included in

tithe, parsisttot titaceiontsighel acihiovtladgein tret2 0 rtanoakeige var the
upii‘f%ﬁi“ ?%?ﬂ giartehseo%e}ggr,ﬂr\]/v del#]pllifnekcreald\iloi F]egscgj %’8 rLOiOsA'z nt allocation
signal from the radio base station; wherein the communication
unit is configured to determine the uplink radio resource based
on the first information on the uplink radio resource and second
information on the uplink radio resource included iIn the
persistent allocation signal, and to transmit the
acknowledgement information via the determined uplink radio
resource.

[0047]

In the second aspect, the first information on the uplink
radio resource can be an identification number of a resource
block, an orthogonal cover sequence number in ablock spreading,
or an identification number designating an amount of cyclic
shift in a CAZAC sequence.

[00438]

In the second aspect, a part of information on the uplink
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In the second aspect, the first information on the uplink radio resource can
be an identification number of a resource 25 block, an orthogonal cover
sequence number in a block spreadihg), or an identification number
designating an amount of cyclic shift in a CAZAC sequence. [0048] 13
radio resource can be notified by the first information on the uplink radio
resource; and a rest of information on the uplink radio resource is notified

h inf [ ink radiq r -

ra e LYy B e FECE T pratileion B the

upbérk edibcatzoavobderaic esmstedfotkfondieisetan the uplink
information on the_uplink radio resource can be an orthogonal cqver

ragé&’ut{rﬁ%%frﬁﬁer'ﬁ 5‘8%&(%%%&%&% aCANdmb 95Wé%|i9'%hﬂf‘inthe
up RirZAaPRsVpaSeUPER0] In the second aspect, the

communication unit can be configured to acquire the second information
[004%He uplink radio resource based on a power control command in a

dynamic 15 allocation signal to.b in a scheduling jn which _
ool TS TP LR A5ty e A 6 LI Rp 4P T #rk
rabFFBINERSoM MeEsieR s TARR . et FiBakiPoman ahiererpisieresource

allocation signal is the same as a signal format of the dynamic allocation
b1ekgkal arsiobse] secondiinfaspadk tpmepresentmlERkoragio resource

ize [ tatjo ed.i ile co icati -
o AR SR E R R N e
anttapsméihesuiinamdifie cgdid iassra o iyau g ACi etk iZSeradio
resource persistently allocated in first cycles, at a first allocation starting
[Oﬁﬁ%] and transmits acknowledgement information for the downlink data by

using 2jperyiREendY QYAEAIEA MRLRK r4¢iR resaiem B3R RAST S be
including: a persistent communication information
configured to acquire the second information on the uplink radio
resource based on a power control command in a dynamic
allocation signal to be used 1n a scheduling in which a downlink
radio resource is dynamically allocated or a bit designating
a redundancy version of HARQ, when a signal format of the
persistent allocation signal is the same as a signal format of
the dynamic allocation signal.
[0051]

A third aspect of the present invention Is summarized
as a radio base station used in a mobile communication system
in which a mobile station starts a reception of downlink data,
transmitted from the radio base station, by using a downlink
radio resource persistently allocated in first cycles, at a
first allocation starting time, and transmits acknowledgement
information for the downlink data by using a persistently
allocated uplink radio resource, the radio base station

including: a persistent communication information
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14 transmitting unit configured to notify, to the mobile station, the first
cycle and first information on the uplink radio resource; a persistent
allocation signal transmitting unit codfigured to transmit a persistent
allocation signal to the 5 mobile station; and a communication unit
configured to start a transmission of the downlink data via the downlink
radio resource at the first allocation starting time to be determined by the

| - i Ignal rpcel C -

SR Ir 8 o R e MR station,

thanifisrcobfigyebao aleterfinesthe Lipfiokmadidoas@ncethasagpdni tile firadio
information on the uplink radio resource and second information on the

re3piICRireREhRETAEN B & H eI Siiehl AN8datbhadiG thiitg unit
cofR(Fr e agrpvdpdagrped! plewidashadiy JelFpuned ighPi™ko the

radio resource. [0052] In the third aspect, in the step (A), the first
moinfdenatiatdorie aplihlaradiomesdagcad tan bendit idemifisgtioredutbhes thrt

resource block, an orthogonal cover 20, sequence nymbey in a hlock n
@ BT O G h DA OB B et Por i SRR radio
resbifired SOENE Feaeanaqd 190l briart e idfpadme R determined

information on the uplink 25 radio resource can be notified by the first
byinfei@atitr e glendlinR 1d@e addsuices g resididnfdithatiesem\Be the

linksradio. resoprce is notifi the seqond i jon e upli .
o o P E G T L A L AR e
whihecliplintheadiomessiica tiohaiai tddrtiiieatiPhguineeetof detsauiéde the

block; and the second information on the uplink radio resource can be an

updRkgdid LOvEPSYIGR NRRBeON b cil prdadiiformation on the

uplink radio resource and second information on the uplink radio
resource iIncluded in the persistent allocation signal and to
receive the acknowledgement information via the determined
uplink radio resource.

[0052]

In the third aspect, in the step (A), the first
information on the wuplink radio resource can be an
identification number of a resource block, an orthogonal cover
sequence number in a block spreading, or an identification
number designating an amount of cyclic shift in a CAZAC
sequence.

[0053]

In the third aspect, a part of information on the uplink
radio resource can be notified by the first information on the
uplink radio resource; and a rest of information on the uplink
radio resource is notified by the second information on the
uplink radio resource.

[0054]
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5 and an amount of cyclic shift in a CAZAC sequence. [0055] In the
third aspect, the communication unit can be configured to notify the
second information on the uplink radl® resource by a power control
command in a dynamic allocation 10 signal to be used in a scheduling in
which a downlink radio resource is dynamically allocated or a bit
designating a redundancy version of HARQ, when a signal format of the

persistent ilpclign-yanalistpe (ARG-FF SnAb Inaed Sh1BR SARTA ink
il Pt

allocation signal. In the third aspect, the persistent
radliecatesaigiea tearsrbidirsghunid endarfipoiadad tmseilthbesecofida resource
information on the uplink radio resource in such a manner that the uplink

bIRgfo rREGuIELIBES ABH AR AL IERRIBRELS JPST QuibESRUr ce
calP B8UREH FIRIGSHRLIOR IPEP déyHbARABOF WA - SR PH N ing

is summarized as a radio resource selecting method of semi-persistently
andelaotiagauatioaEsoveckito Ehdlbtatet  &AdpInsEEUuence .
[Ogﬁggﬁwledgement signal indicating a reception state of a persistently
ted downlink signal from a plurality of radio resources defined by

frequenpies@ndl aadippdthedpeieresawse celRating c2atved iINGHIINGTHE be

steps of: (A) selecting candidates for an allocation radio resource to be
coglfdgigeehto notity the second information on the uplink radio
resource by a power control command in a dynamic allocation
signal to be used iIn a scheduling In which a downlink radio
resource is dynamically allocated or a bit designating a
redundancy version of HARQ, when a signal format of the
persistent allocation signal is the same as a signal format of
the dynamic allocation signal.
[0056]

In the third aspect, the persistent allocation signal
transmitting unit is configured to set the second information
on the uplink radio resource in such a manner that the uplink
radio resource does not contend with a uplink radio resource
allocated to another mobile station.

[0057]

A fourth aspect of the present invention is summarized
as a radio resource selecting method of semi-persistently
selecting a radio resource to be allocated to an uplink
acknowledgement signal indicating a reception state of a
persistently allocated downlink signal from a plurality of
radio resources defined by frequencies and codes, the radio
resource selecting method including the steps of: (A) selecting

candidates for an allocation radio resource to be allocated to
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16 the uplink acknowledgement signal from the plurality of radio
resources; (B) notifying candidate information on the selected candidates
for the allocation radio resource; and.C) selecting a single allocation radio
resource from the plurality of 5 candidates for the allocation radio resource
indicated in the candidate information notified in the step (B). [0058]

In the fourth aspect, in the step (C), an unused allocation radio resource

a -sele ity adidat r =af] Toyne
P e LB T O T DM PR i
reswiirag a¢c{B)ngainfiyithgraaciddeldtesiefotriBE notifongtdesigedtated

information gn a single allocatigon radio resource 15 among the SIuraIity of _

capgigiates Rt SIadRrALIR rEesihed SRRURCRe 83 (&) fri€cting
a 9l PlocAipSURTiRIRSTAAs selaieddn he designrtieRd Ao ty of

notified in the step (D) can be selected from the plurality of candidates for
cartrei dlikasiofhiatdid ee sdUkoe arkli catedad tioe asdidece 20ndfoeateédnin the

natified in the ste é&)_%)fmi fifth gspect gf the present invention is
o e ol oK PechS DAoL o 1o LS, bBritently select
[0e38qio resource to be allocated to an uplink acknowledgement 25 signal

indicating a reception state of a persistently allocated
In the fourth aspect, in the step (C), an unused

allocation radio resource can be selected from the plurality
of candidates for the allocation radio resource.
[0059]

In the fourth aspect, the radio resource selecting
method according can further include the step of: (D) notifying
designation information on a single allocation radio resource
among the plurality of candidates for the allocation radio
resource, and, in the step (C), the single allocation radio
resource related to the designation information notified in the
step (D) can be selected from the plurality of candidates for
the allocation radio resource indicated iIn the candidate
information notified in the step (B).

[0060]

A Ffifth aspect of the present invention is summarized
as a radio base station configured to semi-persistently select
a radio resource to be allocated to an uplink acknowledgement
signal indicating a reception state of a persistently allocated
downlink signal from a plurality of radio resources defined by
frequencies and codes, the radio base station including: a
candidate selector unit configured to select candidates for an

allocation radio resource to be allocated to the uplink
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downlink signal from a plurality of radio resources defined by frequencies
and codes, the radio base station including: a candidate selector unit
configured to select candidates for ah/allocation radio resource to be
allocated to the uplink 17 acknowledgement signal from the plurality of
radio resources; and a candidate notification unit configured to notify
candidate information on the selected candidates for the allocation radio

acmré% %@'ﬂt]_ slie%nwlthﬁrﬁ)fﬁh 8¢ iﬁ'}%ich l%?lserﬁﬁﬁ@n@ourl Oes;

rinclude: a selector unit configured to select’a single allocation ra
ancesaeurcednuhi diaet lunabtyicf neartlioate s torithe amohiigo radio resouncet i Fy
and a designation information 10 notification unit configured to noti

cagddigationiRbPHEREA R 1 sctige PSS GELGRcARMd R o iRE. the
alRB2tion AdiE FspRsst pEthe present invention is summarized as a

mobile station used in a mobile communication system in 15 which a radio
[ 066434 station semi-persistently selects a radio resource to be allocated to

link I t si indicati ti tate of
st oLk LR EsigH AT 1ot Ky B4 S hceal du ther
@8R by froguqRatH RN AFRES, Sof TRIUPRNIE Indyieota 20 single

candidate information receiver unit configured to receive candidate

al m@m ﬁad:ia@on@a@sa f@leafé’(%idih%@il)%@dlir_tﬁ pdncardtdates for
tnB28] RIAUOR; 8RO AP eoigesetegtol UnkeQigtinq i SElfFb Bnation
oca plurality of Candi e

single a ion radio resource from’the ates for
notliqirten izinradip tesonfae)indinhted notbfeehiehoandidaid nformation

on"¥%EP%$ﬁ2g¥¥§ﬂsingle allocation radio resource.
[0062]

A sixth aspect of the present invention Is summarized
as a mobile station used in a mobile communication system in
which a radio base station semi-persistently selects a radio
resource to be allocated to an uplink acknowledgement signal
indicating a reception state of a persistently allocated
downlink signal from a plurality of radio resources defined by
frequencies and codes, the mobile station including: a
candidate information receiver unit configured to receive
candidate iInformation on candidates for allocation radio
resource from the radio base station; and a radio resource
selector unit configured to select a single allocation radio
resource from the plurality of candidates for the allocation
radio resource indicated in the received candidate information.
[0063]

In the sixth aspect, the radio resource selector unit
can be configured to select an unused allocation radio resource

from the plurality of candidates for the allocation radio
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In the sixth aspect, the radio resource selector unit can be configured to
select an unused allocation radio resource from the plurality of candidates
for the allocation radio resource. [0064] In the sixth aspect, the
mobile station can further include a designation information receiver unit
configured to 5 receive designation information on the single allocation
radio resource among the plurality of candidates for the allocation radio

r %‘33"19 e, and the radio resource selector unit can be configured to select
the single allocation radio resource notified in the designation information

[006#]the plurality of 10 candidates for the allocation radio resource.
EFFECT OF THE INVENTION [0065] As described above, according to
the pred&httifertibi ths 359 p6LsibiENs froRad e Hsaild Q&nﬁﬂl?mic%{ﬂiBFher

i nBRIRA 2dBRRIHSRTER AR AL PESErEREGVPIEh#E EBRFII§ HFed to

flexibly setting a timing of a downlink radio resource (PDSCH) allocated in
regsaryigtdesdgratiiog . iZ0r8 RIEE DFSTGRIFEGHIQH Ak DRAWMINGSadio

0066%#:@. 1dFI 1is a functional bjock diagr of a_mobhile statign .

re Ut O LB BB PRI (AL a0a R AbsR Tor the &lTdcation
radio resource, and the radio resource selector unit can be
configured to select the single allocation radio resource
notified in the designation information from the plurality of

candidates for the allocation radio resource.

EFFECT OF THE INVENTION
[0065]

As described above, according to the present invention,
It 1s possible to 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 1n “persistent scheduling”.

BRIEF DESCRIPTION OF THE DRAWINGS

[o066]

[FIG. 1] FIG. 1 is a functional block diagram of a mobile
station according to a TfTirst embodiment of the present
invention.

[FIG. 2] FIG. 2 is a diagram for explaining a scheduling
performed in a mobile communication system according 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
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25[FIG. 2JFIG. 2 is a diagram for explaining a scheduling performed in a
mobile communication system according to the first embodiment of the
present invention. [FIG. 3]JFIG. 3 is alfiagram for explaining a method of
determining an uplink radio resource (PUCCH) performed in a 19 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

mo@ﬁig?%%mﬂqf-?géﬁ ('ﬁﬂ sef%lﬂpgiw%ﬁﬂbgféem.?.irplse{?t@ﬂbgaﬁnent

Is a diagram for explaining a me etermining contents of
of setenpindsrerationmretieigplink radio resource (PUCCH) performed in
the mobile communication_system accaqrding.to the first embodiment of the _

[Fbfesefdinvention’ 16 {Ffc! 8 #1585 toisdchd SholhRgbparatbi bRg 1o
baSOUIEAGURN ACEAANNE 65 W5k SFIRAEMEnb O MfRESSPLENE PiRBsent

[FIG. 7]FIG. 7 is a flowchart showing operations of a  radio base station
1 ngeedrditmg-to the first embodiment of the 15 present invention. [FIG. 8]FIG.

[F§é§aéﬂagmunfo&?gvngtqgagqg?gawg% for explaining a method of
determining contents of second information on the uplink radio
resource (PUCCH) performed in the mobile communication system
according to the first embodiment of the present invention.
[FIG. 6] FIG. 6 is a Tlowchart showing operations of a
mobile station according to the first embodiment of the present
invention.

[FIG. 7] FIG. 7 is a Tlowchart showing operations of a
radio base station according to the first embodiment of the
present invention.

[FIG. 8] FIG. 8 is a diagram for setting up a scheduling
in a general LTE mobile communication system.

[FIG. 9] FIG. 9 is a diagram for setting up a scheduling

in a general mobile communication system of the LTE scheme.

MODES FOR CARRYING OUT THE INVENTION

[0067]

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

Referring to FIG. 1 and FIG. 2, a configuration of a
mobile communication system according to a first embodiment of
the present invention is described. This embodiment 1is
described by citing a mobile communication system of the LTE

scheme, but the present invention can also be applied to mobile
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in a general JUTE mobile communication system. [FIG. 9]FIG. 9 is a
diagram for setting up a scheduling in a general mobile communication
system of the JUTE scheme. 20 MOBIES FOR CARRYING OUT THE
INVENTION [0067] (Configuration of Mobile Communication System
according to First Embodiment of Present Invention) 25Referring to FIG. 1
and FIG. 2, a configuration of a mobile communication system according

i [ iQvention.i CLi [ -
co e ey e eLEmE 3s, apphied-
[O0BZE scheme, but the present invention can also be applied to mobile 20

communication sﬂ,ﬁ_tems to which_any other scheme is applied. [0068]

In a mobile BoMARMIEHEATMPLR A SLISNAingHS HRE eAfRNHLRG (P this
emBEWIRSARUIOMHE MRSt A TON VB 'GEEREGAAT Jif-davetktdpt a

transmitted from the radio base station eNB, by using a PDSCH (downlink
receid iesootdhsecisrodiynilidediad ibridssoycds cifa firsttdi dzaidno base

starting ti and to transmit ack gement ir]for ation ACK/NACK}
St A B Rbta g g BT ES: GOV 10RELkOrcEy >0UFoe)
persistently allocated in first cycles, at a first allocation
starting time, and to transmit acknowledgement information
(ACK/NACK) for the downlink data by using an PUCCH (uplink radio
resource).
[0069]

Here, a time difference between a reception timing of
the downlink data and a transmission timing of the
acknowledgement information is fixed.

[0070]

As shown in FIG. 1, the mobile station UE includes a
persistent iInformation receiver unit 11, a persistent
allocation signal receiver unit 12, a downlink data receiver
unit 13 and an ACK/NACK transmitter unit 14.

[0071]

The persistent information receiver unit 11 1is
configured to receive, from the radio base station eNB,
persistent information (persistent communication information)
containing the above-described Tfirst cycle and first
information on the uplink radio resource (PUCCH).

[0072]

Specifically, the persistent information receiver unit

11 is configured to acquire the above-described persistent

information on the basis of an RRC message transmitted by the
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[0069] Here, a time difference between a reception timing of the
downlink data and a transmission timing of the acknowledgement
information is fixed. 15[0070] Axlshown in FIG. 1, the mobile station
UE includes a persistent information receiver unit 11, a persistent
allocation signal receiver unit 12, a downlink data receiver unit 13 and an
ACK/NACK transmitter unit 14. 20[0071] The persistent information
i\{fgé@i iﬁi(arpfigng_d to receive, from the radio base station eNB,
persistent information (persistentcommunicationinformation) containing
[00¥3gbove-described first cycle and first 25 information on the uplink radio

resource (PUCCH). [0072] _ Specifically, the persisient information  _
receiver At i O HRFEIPELIGHRT hd Brve-Hebd ke FpamtE fation

sy SfMatee SPdIRP2YD OF@ERRT FagSSRAB HGTREVHEd OF héhel BFsent
base station eNB. [0073] As will be described later, in the mobile
1 ngemtiniicatibe Afanateaingrtdtie fipk Bakbvdientr esthiergresgiyGCH)

__inyention_the information on the uplink radio.resource (PUCCH) incl

gL EL Ok AT TBRACTAH Fte ek {ROERg G SaLiee CPOTCH)

anihfeseaiiRn eRFoT valTForRUR resrUIGH ITRICGEY PO dreswilified figruda) ,
radio base station eNB to the mobile station UE. 10[0074] As will be

angedgriped bfdethd sepotenibanatoRapahstalihRnagbreEoutbe mobile

stg%tigﬁ:l_@és notified by a persistent allocation signal, i.e., a PDCCH which

Instructs a persistent allocation of the PDSCH (downlink radio resource)
[Oobr4fe

As will be described later, the second information on
the uplink radio resource (PUCCH) is notified by a persistent
allocation signal, 1.e., a PDCCH which instructs a persistent
allocation of the PDSCH (downlink radio resource) for the
“persistent scheduling”.

[0075]

Here, the information on the uplink radio resource
(PUCCH) represents, for example, a resource block number of a
resource block (set of sub-carriers) to which the PUCCH is
transmitted, or an tdentification number used when a plurality
of acknowledgement information are multiplexed within one
resource block.

[0076]

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 number.

[0077]

Moreover, a part of information out of the information
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15 "persistent scheduling". [0075] Here, the information on the uplink
radio resource (PUCCH) represents, for example, a resource block
number of a resource block (set of s@B-carriers) to which the PUCCH is 20
transmitted, or an identification number used when a plurality of
acknowledgement information are multiplexed within one resource block.
[0076] For example, an amount of cyclic shift in the 25 multiplexing of the

on“AABEC § i‘i‘ﬁ'ﬂﬁ @(8%5“:‘%%68?8 th Vei"é‘“'HBEr[‘ggxg'g]b ‘; the

spreadln may esignated by suc ntification number
pettei glenktradifoesat e (PUEeCs) sstemlfletbrbmdhe catdgsteninffiormatdon) ,
(persistent communication information), while the rest of the information is

whA8eiLhe, FRE SRR LIERENET LA 3R 88BN ERG R T STStent
al t6Bion < HABICASATPI toe gELRTTBRI aFIAIPN s a RRC

message and persistent allocation signal is the PDCCH which
[Oth&flicts a persistent allocation of the PDSCH (downllnk radlo resource)

for the "persist tschedull 0079] . cise, for
Ry L N R L (i S N PR
arkdpﬁlﬁétﬁ@%ﬁ@f@rﬁ@@lrr@wbﬁ@mﬁabcw@r@ froroMhighi ch

the PUCCH is transmitted may be notified by the persistent information
instructs a persistent allocation of the PDSCH (downlink radio
resource) for the “persistent scheduling”.
[0079]

To be more precise, for example, out of the information
on the uplink radio resource (PUCCH), a resource block number
of a resource block (set of subcarriers) from which the PUCCH
Is transmitted may be notified by the persistent information
(persistent communication information), while the rest of the
information, namely, an identification number used when a
plurality of acknowledgment information within one resource
block are multiplexed is notified by the persistent allocation
signal as will be described later.

[0080]

Here, for example, the identification number iIs an
amount of cyclic shift in the multiplex of the CAZAC sequence
cyclic shift or an orthogonal cover number in the block
spreading.

[0081]

Note that the above-described example is merely an
example. The identification number used when a plurality of
acknowledgment iInformation within one resource block are

multiplexed may be notified by the persistent information
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15 (persistent communication information), while the rest of the
information, namely, an identification number used when a plurality of
acknowledgment information within @3e resource block are multiplexed is
notified by the persistent allocation signal as will be described later.
20[0080] Here, for example, the identification number is an amount
of cyclic shift in the multiplex of the CAZAC sequence cyclic shift or an

ﬁiq? j ing. 2 ] t
(pt %Qg%ﬁggg%@ﬂ exaén#g%}fsprﬁgé@%?gg%’plzﬁfﬁé [ gneti |cagtit§ngl'El the
inflomhet ieed \wibere hy)utdiity 1é sokmoe!dxlgyotnhunflreratdn Whithineswurce
resource block are multiplexeqd may be natified by th@gersistent
[

bIRtsnhatdn O33R Skt EShALRRAHORGRd R e thedasndtted
madf DO IHBE PTe BABGYeRE RIS BIOEK ARG ShE Lq3qviae block

set of subcarriers) ffom which the PUCCH is transmitted may be notified
[0682de persistent allocation signal. 5[0082] Alternatively, a part of the

information on the uplipk radio resource (PUCCH) divided by any other .
oo A eI oo DA e A DA GE e RE Tp ink
ra@‘i@%iﬁ@énfm@@ﬂw’ wihilg dee resy OEIH'S? ipieneatipe ¢fdnay ﬁﬁy be

notified by the persistent allocation signal. [0083] Meanwhile, the

nokkdrhestion BY the tfink ra@ibsdsdierad (PUCE Ry Baddiied alpRy migtent
coffihfExEyBh iR AR iR I T e r e ad 1OR ke ion

e information on the uplink radio resource
mapelza identiftdianimynther gierendet@soutkliodhe code digitiplbxing
described above, an identification number of a frequency resource in the
[Oﬂgéﬂency 20 multiplexing, an identification number of a time resource in

the time, QuiiRIPHBY- OR & HFFHEABN YA Rl AT FRRUSRITA B0 ce
multiplexing of the code multiplexing, the frequency
(PUCCH) described above may be in any form as long as the radio
resource can be identified.
[0084]

For example, the information on the uplink radio
resource (PUCCH) may be an identification number of a code
resource in the code multiplexing described above, an
identification number of a frequency resource in the frequency
multiplexing, an identification number of a time resource iIn
the time multiplexing, or an identification number of a resource
inahybridmultiplexing of the code multiplexing, the frequency
multiplexing and the time multiplexing described above.
[0085]

In this case as well, a part of the information on the
uplink radio resource (PUCCH) i1s notified by the persistent
information (persistent communication information), while the
rest of the information is notified by the persistent allocation

signal.
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multiplexing and the time multiplexing described above. [0085] 25In this

case as well, a part of the information on the uplink radio resource

(PUCCH) is notified by the persisten24nformation (persistent

communication information), while the rest of the information is notified by

the persistent allocation signal. 24 [0086] To be more precise, for

example, when multiplexing is performed in accordance with a hybrid
I:Oq}yeist;'rlexing of the time multiplexing and the frequency multiplexing, an

Identification 5 number of a resource in the time multiplexing may be

notifiedTay the pesstpreoismatibor(pexsisiehecowmamicatddriplexing is

information), while an identification number_of a resaqurce in the freq'glj%lc 3

: ime

PeFfRIEnt hidy IR Aditfe B He DERRENT HlothABH Sty &
nuY PRI 420G nd chd/FRRADMIORXPIINI AR MHNNBEAITI cation

performed in accordance with a hybrid multiplexing of the time
numhstiplefiry ses e cedd mditiplekimg arviienpiexivnghuragebef aotified

in the.ti ltiplexi b ified 15 py th i _
by o LA SEEITY ot AR AR AR oRRET S LB arC RN SR on
i nFEMPLE POA YESRHTRENdRcichsiet I lairthmaymbr padted etsurce in

persistent allocation signal, and vice versa. [0088] 20Meanwhile, for
thexdrprueian mukiidey Kpefodm e imatddriadchyikhe yprgistent

ét%rﬁ)fjiﬂg g; L%e ffeq%%razy\ﬁggip\lp ing.and the code multiplexing, an
entification n %et’o a resource inthe frequency multiplexing may be
[0o0stifled by the persistent information (persistent 25 communication

information), while an identification number of a resource in the code

multipl &Y Ise nbatiee 6P kSreigeniildRibRsigithil arRpridormed

inV®&cordance with a hybrid multiplexing of the time
multiplexing and the code multiplexing, an identification
number of a resource in the time multiplexing may be notified
by the persistent information (persistent communication
information), while an identification number of a resource in
the code multiplexing may be notified by the persistent
allocation signal, and vice versa.
[0088]

Meanwhile, for example, when multiplexing is performed
In accordance with a hybrid multiplexing of the frequency
multiplexing and the code multiplexing, an identification
number of a resource in the frequency multiplexing may be
notified by the persistent information (persistent
communication information), while an identification number of
a resource in the code multiplexing may be notified by the
persistent allocation signal, and vice versa.
[0089]

The above-described example shows a case where a part
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[0089] 25 of the information out of the information on the uplink radio
resource (PUCCH) is notified by the persistent information (persistent
communication information), while ti#rest of the information is notified by
the persistent allocation signal. 5 However, it is not always necessary to
define the information to be notified by the persistent information
(persistent communication information) and the information to be notified

ofibl?l’il%e ﬂ?@?ﬁ?&ﬁ‘gﬂc P SiPnehle PRESF e% (ﬁi %?ﬁ&ﬂ%g%o]‘iﬂ%e radio

ormation may partla y or entirely overlap
redmanedil€ PeCGibpvesiesotfidd adoratitheongbesiplitie nadid ndfaaumed i on
(PUCCH) is supplied to the. ACK/NACK transmitter unit 14. 15[0091
(PELRASHRSE, GYRHBBRALI AR M I RAEAEN o AL kG Etli difS T OF the

i nFEPTRALRSON e HiSE AHREPIRD BIREINR PRIRHRSPEPLH RROYETBNS i nal

included in such persistent information. [0092] 20This is intended to ma
Howwmd;o bﬁse$taw¢n @N@ﬂam@cmanmeta tihed lex rbe td raﬁoa:atet ion

PDSCH ribed ab h .
to, B T At B Re LS S EeTE e R et hersdatent
coﬁﬁMﬁi$ﬁﬁ|6haﬁﬁ*5¥@5¥13ﬁ§ and ¥ieanv¥lertdt nehneeepsancttafied

the transmission timing of the uplink radio resource (PUCCH) is contained
by atliee pelsshsitenformbliogadines i difeinifoPR @iglals beterdfineédch

otﬁs?édOP&QSée?H¥8¥HHQ?8ﬁ”$Q§dBQPEﬁ5E¥§°or entirely overlap
each other.
[0090]

Meanwhile, the above-described information on the
uplink radio resource (PUCCH) is supplied to the ACK/NACK
transmitter unit 14.

[0091]

Furthermore, in a mobile communication system of the
LTE scheme, information on the First allocation starting time
described above i1s not included i1n such persistent information.
[0092]

This 1s intended to make the radio base station eNB
flexibly determine a time resource to allocate the PDSCH
(downlink radio resource) described above, whereby utilization
efficiency of the radio resource 1is 1mproved when the
“persistent scheduling” is applied.

[0093]

Meanwhile, it Is not necessary that the transmission
timing of the uplink radio resource (PUCCH) is contained as the
persistent information, since this iInformation i1s uniquely

determined based on the reception timing of the downlink radio
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26 resource (PDSCH) described above and a fixedly defined time offset.
[0094] For example, transmission timing of the uplink radio 5
resource (PUCCH) may be defined &6 follows: (Transmission timing
of uplink radio resource (PUCCH)) = (reception timing of downlink radio
resource PDSCH)) + 4 ms [0095] Meanwhile, the above value of 4
ms is just an example 10 and therefore may be other than 4 ms.

re B%i\{gylﬁéﬁé n}f,’é/sti’:q.’? I§S Eg)\?é fgwils%'fﬁ‘%@(il g’o(?@h ned time
e persistent allécation signal receiver unit 12 is configured to receive
of¥seytersistent allocation signal from the 15 radio base station eNB. [0097]
Specifically,the persistent allocation signal receiver unit 12 is configured to

e, from the radio base station eNB, a PDCCH instructing a

persstgn)locaipn 8, MErMERRC oNTlh AT BRI Friteradio

"persistent scheduling”, as the persistent allocation signal. [00
resouegamr) @t persiste bealitefiioedigral feckhaysinit 12 may be

configurad rg)ng(rant?gg?gh %qun%aSg% ?prﬁl}rrll-,( radio resource (PUCCH))
= (reception timing of downlink radio resource PDSCH)) + 4 ms
[0095]

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

[0096]

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

[0097]

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

[0098]

For example, the persistent allocation signal receiver
unit 12 may be configured to determine, on the basis of RNTI
or the like set to PDCCH, whether the PDCCH is a PDCCH to instruct
a persistent allocation of the PDSCH (downlink radio resource)
for the *“persistent scheduling” or a PDCCH to dynamically
allocate the PDSCH (downlink radio resource) for normal

downlink scheduling.
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25 or the like set to PDCCH, whether the PDCCH is a PDCCH to instruct
a persistent allocation of the PDSCH (downlink radio resource) for the
"persistent scheduling" or a PDCCH2d dynamically allocate the PDSCH
(downlink radio resource) for normal downlink scheduling. 27 [0099]
Meanwhile, the persistent allocation signal receiver unit 12 may be
configured to determine, on the basis of one specific bit in the PDCCH,
[0 er the PDCCH is a PDCCH to 5 instruct a persistent allocation of the

H (downlink radio resource) for the "persistent scheduling” or a
PDCCHItadymarheallyladopateshe BRCHKHowatinloradia gesdurcecmiver
normal downlink scheduling. [0100] 10Alternatively, when a part of

untorhtaitive B HEHIGESHCER Letprgingrtcdfditae Ragther afe one
spBEMHGE HFELRCEHE Ingitusl 2 Rpneeical aipratiopiithg EDPbeeH to

(downlink radio resource) for the "persistent scheduling”, or a PDCCH to
I ngfraaicalyoa ios hsttrtPoBlTIe gdaonliodf radie rRBSGitefdommd nokneadio

downlink scheduling, the, persistent allocatign sjgnal regeiver unit
re iR b Rdur A to chtbm R G B Ebs B TR B8 michhabn FOCCH o
dyAlenierHs iIvtha e BDéeHPpSethqidbR A Ak H-gc BOEsupce) for

instruct a persistent allocation of the PDSCH (downlink radio resource) for
notreabedgwirhi skh&RhipgU kAner-a PDCCH to dynamically allocate the
[0 H (downlink radio resource) for normal downlink scheduling. [0101]
urthermore, the persistent allocation signal contains the second

informatibaeamtire mating Jaglosiesaysea (P U EGIf@briaeolitien tenidets in
information to instruct a persistent allocation of the PDSCH (downlink

thesRldGedolifcep ok kb rpst digdiidtradgiinge theszhg PDCCH is a PDCCH

to instruct a persistent allocation of the PDSCH (downlink radio
resource) fTor the “persistent scheduling”, or a PDCCH to
dynamically allocate the PDSCH (downlink radio resource) for
normal downlink scheduling, the persistent allocation signal
receiver unit 12 may be configured to determine, on the basis
of the part of information elements in the above PDCCH, whether
the PDCCH is a PDCCH to instruct a persistent allocation of the
PDSCH (downlink radio resource) for the “persistent scheduling”,
or a PDCCH to dynamically allocate the PDSCH (downlink radio
resource) for normal downlink scheduling.

[0101]

Furthermore, the persistent allocation signal contains
the second information on the uplink radio resource (PUCCH),
in addition to the information to instruct a persistent
allocation of the PDSCH (downlink radio resource) for the
“persistent scheduling”.

[0102]

Here, the second information on the uplink radio
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resource (PUCCH) is, for example, a resource block number of the
PUCCH (uplink radio resource), or information indicating an identification
number used when a plurality of ackB®wledgment information are
multiplexed within one resource 5 block. [0103] To be more precise,
as described previously, the second information on the uplink radio
resource (PUCCH) is the information other than the information notified by

ersi Nfgrmatin ( [ co Ication. i i '
F O DGR Sl s AR L oL e O ket Gt OF
ththePUpIH @did iedoureel iBUCSdL F@E)] Ip otherfoeontst agrari otiheating
information out of the 15 information on the uplink radio resoyrce

an pksen ¥ AGRHENRY the¥BRG S entisinatiiepersienplurality  of
acKABIMEHCAISN VAR 1 Wh!erBsn (PPt Ph NS RIGH IS REEd R ce

the persistent allocation signal. [0105] 20Here, for example, the persistent
blodsrmation is the RRC message, and the persistent allocation signal is
[0 DCCH which instructs a persistent allocation of the PDSCH
nlink radio resource) for the "persistent scheduling”. [0106] 25To be

more preSiBe, Y IRXYPBIC S8t A adFerTBRINEIEINRJIREIMN fagife second

resource (PUCCH), the resource block number of the resource block (set

INEpEisElAey s OfontidicikitHd PYCCafitaransanntetcnay(byaetidled by the
in S RRIE RS DI tp- RS SIBIRD" SPRYBHAISEVBR N IRUTFYIBa S the
persistent information (persistent communication information)
(first information on uplink radio resource (PUCCH)) out of the
information on the uplink radio resource (PUCCH).

[0104]

In other words, a part of the information out of the
information on the uplink radio resource (PUCCH) is notified
by the persistent information (persistent communication
information), while the rest of the information is notified by
the persistent allocation signal.

[0105]

Here, for example, the persistent information is the
RRC message, and the persistent allocation signal is the PDCCH
which instructs a persistent allocation of the PDSCH (downlink
radio resource) for the “persistent scheduling”.

[0106]

To be more precise, for example, out of the information
on the uplink radio resource (PUCCH), the resource block number
of the resource block (set of subcarriers) from which the PUCCH
IS transmitted may be notified by the persistent information

(persistent communication information), while the rest of the
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information, namely, the identification number used when a plurality of
acknowledgment information are multiplexed within one resource block
may be notified by the persistent allétation signal. 5[0107] Here, the
identification number is, for example, the amount of cyclic shift in the
multiplex of CAZAC sequence cyclic shift or the orthogonal cover number
in the block spreading. [0108] 10Note that the above-described example is

- I a to inf i pli | r
B TR ot iE e AT AT AP AEY” (56U e o
p 1 acieriantigdgmaok mborheatgmesre imfiipteeettl ovittar emeulesbp eceldaki thin
ay be notified by the persistent information (persistent 15 )
m
ONghGRAHESHR ERDIMTIRE WA htsd D ihe RedisbankaldigcaEion

si jpirce block number of the resource block (set of subcarriers) from
which the PUCCH is transmitted may be notified by the persistent
[O&lachtion signal. [0109] 20Alternatively, a part of the information on the

uplink radio respurce.(PUCCH) divided by any other methods may b

notited 5 e IS ISIHOIAGE b okt dRkGSRaTp fe. the
ambligreg¥ar)crtedia resi af the InfPror) e XeF bArRtfedehee cyclic

persistent allocation signal. 25[0110] Details of the second

shiifdrraatidihen ed beoen aie P¥edureeNPeCdR) #ELe heskrilsed Raekng -
[O%]l] 30 (PUCCH) is given to the ACK/NACK transmitter unit 14. [0112]

Note that the above-described example is merely an
example. Out of the information on the uplink radio resource
(PUCCH), the i1dentification number used when a plurality of
acknowledgment information are multiplexed within one resource
block may be notified by the persistent information (persistent
communication information), while the rest of the information,
namely, the resource block number of the resource block (set
of subcarriers) from which the PUCCH is transmitted may be
notified by the persistent allocation signal.

[0109]

Alternatively, a part of the information on the uplink
radio resource (PUCCH) divided by any other methods may be
notified by the persistent information (persistent
communication information), while the rest of the information
may be notified by the persistent allocation signal.

[0110]

Details of the second information on the uplink radio
resource (PUCCH) will be described later.
[0111]

Such second information on the uplink radio resource
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The downlink data receiver unit 13 is configured to receive the downlink
data transmitted via the PDSCH (downlink 5 radio resource) allocated by
the PDCCH. [0113] Specificall0the downlink data receiver unit 13 is
configured to, when the above-described persistent allocation signal
(persistent allocation signal) is received by the 10 persistent allocation
signal receiver unit 12, determine a sub-frame which has received such

H ' llgcation stapingti I , tart a
QUSSP ERC S A Fe sttt A T pli Lk i
[Odegdsdpirce) for the "persistent scheduling” in the above-described first 15

cycle, at the first allocation starting time. [0114] In the example shown in

FIG. 2, SitfeetRUpbI ket Bhi6h LYgial Mtk el 3inks 29T kKR to
reliSiRONGTEESEIPAY AR DISlEAR! efarRlivN el IdherRIPHaaIP ¢AdmMEnk

the PDCCH, the downlink data receiver unit 13 is configured to receive the
radeanleisdateodd tiad POstidddbwnitiieraiCtdsource) mapped to
[Oiﬁes%trce blocks (resource block: set of sub-carriers) within the sub-frame
3

signated by the PDCCH. 25[0115]
Specifically, the downlink data receiver unit 13 is

configured to, when the above-described persistent allocation
signal (persistent allocation signal) is received by the
persistent allocation signal receiver unit 12, determine a
sub-frame which has received such PDCCH as a first allocation
starting time described above, and start a persistent reception
of the downlink data via the PDSCH (downlink radio resource)
for the “persistent scheduling” in the above-described first
cycle, at the first allocation starting time.

[0114]

In the example shown in FIG. 2, since the persistent
allocation signal receiver unit 12 has received the
above-described persistent allocation signal in the sub-frame
#3 via the PDCCH, the downlink data receiver unit 13 1is
configured to receive the downlink data via the PDSCH (downlink
radio resource) mapped to resource blocks (resource block: set
of sub-carriers) within the sub-frame #3 designated by the
PDCCH.

[0115]

Furthermore, the downlink data receiver unit 13 is
configured to start a reception of the downlink data via a PDSCH
(downlink radio resource) mapped to the resource blocks

(resource block: set of sub-carriers) designated by the PDCCH
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Furthermore, the downlink data receiver unit 13 is configured to start a
reception of the downlink data via a PDSCH (downlink radio resource)
mapped to the resource blocks (resdirce block: set of sub-carriers)
designated by the PDCCH 31 in the cycle of 20 ms, at the sub-frame #3.
[0116] Thatis,thedownlinkdatareceiverunitl3 is configured to receive
the downlink data via the PDSCH (downlink radio 5 resource) mapped to

e B A0 T T ANk

[Omra6é3mitter unit 14 is configured to 10 receive, from the persistent
information receiver unit 11, the first information on the uplink radio

resou rpm oS o sy %%@ﬁ@ﬁﬁﬁi‘fﬁlﬁ% (SR confi-gu red
O et e P O e (¢ Yo
regaungmk mappetotica@oOCeR nolifiedkby (reporsistenbdiickitioset of
sugiggglh[qlelr%) designated by the PDCCH in the sub-frames #3, #23,
#43, ..
[0117]

The ACK/NACK transmitter unit 14 1is configured to
receive, from the persistent information receiver unit 11, the
first information on the uplink radio resource (PUCCH) notified
by the persistent information.

[0118]

In addition, the ACK/NACK transmitter unit 14 1is
configured to receive, from the persistent information receiver
unit 12, the second information on the uplink radio resource
(PUCCH) notified by the persistent allocation signal.
[0119]

The ACK/NACK transmitter unit 14 1is configured to
determine the uplink radio resource (PUCCH) on the basis of the
first information on the uplink radio resource (PUCCH) notified
by the persistent information and the second information on the
uplink radio resource (PUCCH) notified by the persistent
allocation signal, and to transmit acknowledgment information
(ACK/NACK) corresponding to the received downlink data via the
uplink radio resource (PUCCH). The acknowledgment information
(ACK/NACK) 1is determined based on a decoding result of the
downlink data by the downlink data receiver unit 13.

[0120]
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The ACK/NACK transmitter unit 14 is configured to 20 determine the
uplink radio resource (PUCCH) on the basis of the first information on the
uplink radio resource (PUCCH) notif@gl by the persistent information and
the second information on the uplink radio resource (PUCCH) notified by
the persistent allocation signal, and to transmit acknowledgment
information 25 (ACK/NACK) corresponding to the received downlink data

via the gplink.radi urce (PUC Irh% aG ipf '
(ACK/I\EC?C}gsiS t(ﬁaﬁﬁe?baééd %g%dm ecod?r%?geﬂ%ﬂ%fntaht §03vﬁr%88 of

detietemiynthegd ewveliok HatskrawaiMes uresbB{oé2QPB2CH) oBytlenhdd®s of
3, an example is shown of a method of determining the uplink radio

the BhREFEIRSER) BRUh T BEST of INECIRAEIRE cRBedHiet MRt Hfiorad o
reSB8 e SRR FRFPHGR petisse e PeRIFIRRtion and the

information and the 5 second information on the uplink radio resource
se(RUA CHhhotfisitapthe parsittent alptitibn Jigedalo[0rZHource [(RUGCH)

- two resource blocks ate defined gsg the uplink radio resource (PUCCH),
ol R} VBE YT HeF s R Mot S ARG SASDE hereor, [0122
[oMeepwhile, eight radio resources are defined in each resource block, and

#0, #1, #2, m, #7 are defined as identification numbers thereof. For i
examplbntfid$e 13.iderbificasoniaatoskshete dedinadsesbtde uplink

el A S e e co
b1 oekdenefntbease wherethe.resource
[0122]

Meanwhile, eight radio resources are defined In each
resource block, and #0, #1, #2, .., #7 are defined as
identification numbers thereof. For example, these
identification numbers may be the above-described
identification numbers when a plurality of the acknowledgment
information are multiplexed within one resource block.
[0123]

Here, consideration is made of a case where the resource
block number #1 is designated by the first information on the
uplink radio resource (PUCCH) notified by the persistent
information and the identification number #5 is designated by
the second information on the uplink radio resource (PUCCH)
notified by the persistent allocation signal.

[0124]

In this case, the ACK/NACK transmitter unit 14
determines the radio resource defined by the resource block
number #1 and the 1dentification number #5 inside that resource

block as the radio resource for transmitting the acknowledgment
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20 block number #1 is designated by the first information on the uplink
radio resource (PUCCH) notified by the persistent information and the
identification number #5 is designatéi8by the second information on the
uplink radio resource (PUCCH) notified by the persistent allocation signal.
25[0124] In this case, the ACK/NACK transmitter unit 14 determines
the radio resource defined by the resource block number #1 and the

_ identificati o b X i ]
o e oL TR IS 85 0 i
dataryespendjng tethgrkrakedatbvolingsiata,dge. (tPeQGHiNK radio

resource (PUCCH). [0125] Specifically, the radio resource for transmitting
[O%red acknowledgment information (ACK/NACK) corresponding to the

receivegﬁgwﬂwsm%i-%h@eraa'm_ o (UIT$B kPH S h Bt ting the
determined based on the first information on the uplink radio resource
ackpoabrdgneified by tieapatsistant(AfStAsACK hndale espormdlinfgrnkiothe

th ink radi PUCCH) 10 notified by th istent
e i VN SRt Gl i g R it R Teel)
i sthe el RADDSeHren ENECEDSE et hePsrsisiRN Lpl ink radio

information, while the rest of the information is notified by 15 the persistent
reamdzgR Bidgaat hnetHefigthRyatieresdinds teot anf ey tgeivmend the

eBTRE TN TognE 08Ty PAURRRopReslspetbefocan)

example, the resource block numberisn above-describ

notBf iddrrpgtiarhen ertké sipdnit radid sesacioa (BwgitzH). while the
identification information in one resource block is notified by the
[0%486Je-described second information on the uplink radio resource

O SRS A ale Stme pheo e pon s et ine
racadio resmoce deUCCHCGH)e the resttad bedk ruynberireay persiigent
in?%y%%%?gﬂ?qﬁﬁ%qgﬁ%he rest of the information is notified by
the persistent allocation signal, and the uplink radio resource
(PUCCH) 1is determined based on both of the information.
[0127]

In the above-described example, the resource block
number is notified by the above-described first information on
the uplink radio resource (PUCCH), while the identification
information in one resource block 1is notified by the
above-described second information on the uplink radio resource
(PUCCH) . Instead, the identification information iIn one
resource block may be notified by the above-described first
information on the uplink radio resource (PUCCH), while the
resource block number may be notified by the above-described
second information on the uplink radio resource (PUCCH).

[0128]

Alternatively, a part of the information on the uplink
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second information on the uplink radio resource (PUCCH). [0128] 34 radio
resource (PUCCH) divided by any other methods may be notified as the
first information on the uplink radio ré@ource (PUCCH), while the rest of
the information may be notified as the second information on the uplink
radio resource (PUCCH). 5[0129] Here, the identification information
in one resource block is, for example, the amount of cyclic shift in the

tipl}%?g' Aé{,\gc uetﬁ;f {c shift g r

raﬁﬁ#ber mB'?f']gI\b%oc spr%%ging. 8%%@0]69‘ %&Zégﬁ%ﬁe, a pﬁ?g%y Q]? y be

notdefiiéchaen thunifénsstor iadidifyiag resoorcahethgr Ehak tirasa desesioed-ce
above may he defined, and a part of the plurality of identification numhers

(PHEY e nbbtd e nbiRe HoRbetde b Rl A ROL AN BRe N8 LIRRD as
chEdRAeHRHTFREBHRGHbLARIS Dedeshehine RHERD PEESIESAtaCory

numbers may be notified by the above-described first second information
[0®2%9Me uplink radio resource (PUCCH). [0131] 20Although eight radio

resources are defined in e ct}resource block in the above-described
examplaoh &SmO SR T IR FoBiovasBlier esource

b 1 RKCGEY) ispaplieshippihen nipre oitRrsbai #igBYEFie reSRVIEES A the
defined. [0132] 25Meanwhile, although two resource blocks are defined in

mu el s e0el Bes &b 6 8R4 FRSIUERGEs6 Yo b i sk §idiipg stiggie thogonal
colPURERBORK Ph 1YRE B BRIS 'SSRUIETIRIgeKs- 0133135
[0130]

Meanwhile, a plurality of identification numbers for
1dentifying resources other than those described above may be
defined, and a part of the plurality of identification numbers
may be notified by the above-described first information on the
uplink radio resource (PUCCH), while the rest of the plurality
of identification numbers may be notified by the
above-described first second information on the uplink radio
resource (PUCCH).

[0131]

Although eight radio resources are defined iIn each
resource block In the above-described example, a similar method
of determining the uplink radio resource (PUCCH) is applicable
when more or less than eight radio resources are defined.
[0132]

Meanwhile, although two resource blocks are defined in
the above-described example, i1t is also possible to define a
single resource block or three or more resource blocks.
[0133]

Meanwhile, in the above-described example, the uplink
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radio resource (PUCCH) is determined based on the first information on
the uplink radio resource (PUCCH) notified by the persistent information
and the second information on the uphnk radio resource (PUCCH) notified
by the persistent 5 allocation signal. Instead, it is possible to apply a
configuration in which the first information on the uplink radio resource
(PUCCH) is not notified by the persistent information and the second

e I0 §&so )i ifie t
ra@i} ﬁg%%l%lg%orl#ygurat n, tgeugléciefgﬁ(%g reﬁség(rgc% ?Blﬁ/cgﬁ? first
i nffe deddriwnedonthky tipd se@onthmimnmmdﬁe(abmﬂﬂmdmtamw by
(PUCCH) 0134] In this case, there is a dlsadvant%ge that the

thRuRRE? bF BRS TorlAEKTERHARBN FRANENHIRRTIER ABRIRABIRACR) the

upﬁr‘ﬁ('“?’f&éﬁéd vaulsipee 'iﬁU@@\lﬁmﬁ%ﬁWéﬁe WR)Ink FROIGSSOEEent
(PUCCH) can be set up more flexibly. [0135] In the above described

alémﬁb)lﬂor sigmplk, the basdiedthformtitiohsnagydssablibasetone apply a
rmat _such as ce mber 111 and jnform such, .

ol RE RS e (5] NYOT R ERRAT) 4HE DERARS LR io

re8BNPEE US0oEreN fRedw bt PFaekneylademeal Eferted©i A rmation

multiplexed within 25 one resource block or the resource block number of

anth&ire)setpithy BEGIGTRED @) o1 Brca [oksvathtesanyree (PUCCH)
issﬁg¥F¥H@aﬂﬁ§k¥h%nHﬁﬁﬁﬂanIn this configuration, the uplink
radio resource (PUCCH) may be determined only by the second
information on the uplink radio resource (PUCCH).

[0134]

In this case, there is a disadvantage that the number
of bits for the information on the uplink radio resource (PUCCH)
IS Increased, while there i1s an advantage that the uplink radio
resource (PUCCH) can be set up more flexibly.

[0135]

In the above-described example, for example, the second
information may be at lease one of information such as a resource
block number #1 and information such as an identification number
#5.

[0136]

Specifically, the 1dentification number used when the
plurality of acknowledgment information are multiplexed within
one resource block or the resource block number of the PUCCH
may be notified by the PDCCH.

[0137]
Incidentally, the second information on the uplink

radio resource (PUCCH) is defined as a part of information
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36 elements to be notified by a persistent allocation signal (persistent
allocation signal). [0138] Here, for example, when a signal format of the
persistent 5 allocation signal is the s@éne as a signal format of the dynamic
allocation signal in the dynamic scheduling, bits of the power control
command used for transmission power control in the dynamic allocation
signal may be used as the second information on the uplink radio

elé‘?r?é}lf‘{“ﬁe e h SRR b%e%;@v%P&%?SHFCQFFH(EE%@E@;%%gnal

only a little significance to notify er control comman
(presiwtssitn pdwecedriton. Adgpredihply, the bits of the command used for

the transmission power control can be used as 15 the second information
[0%r%de uplink radio resource (PUCCH). [0140] Alternatively, when

the signal fampg PabamsTEs s acafghaiDtBliRdicoPiIRsdPeistent

signal format of the dynamic allocation signhal in the dynamic scheduling,
al bpcd€signasing roltHes" B rskne yase ssish ginathefdymzati of | ddwictynami c

ignal b d inf ' he uplink radi
AN RIS DI s e B Ret et tike 26 ae pover
colifipcp danifierrrededtifoihetiigfendesgpatibiiercdordadd¥y in the

version. Accordingly, the bits for designating the redundancy version of
dypntenahleset pen s ko blntaynhRave 89eaFkBeSeatipisEdropaaEd on

O”f@tﬁ%%&%ﬁ% Eﬁ%deinw%m_on the uplink radio
[0139]

In the persistent scheduling, there is only a little
significance to notify the power control command used for
transmission power control. Accordingly, the bits of the
command used for the transmission power control can be used as
the second information on the uplink radio resource (PUCCH).
[0140]

Alternatively, when the signal format of the persistent
allocation signal is the same as the signal format of the dynamic
allocation signal in the dynamic scheduling, bits designating
the “redundancy version” in the dynamic allocation signal may
be used as the second information on the uplink radio resource
(PUCCH).

[0141]

In the persistent scheduling, there is only a little
significance to notify the bits for designating the redundancy
version. Accordingly, the bits for designating the redundancy
version of the transmission power control command used for the

transmission power control can be used as the second information

on the uplink radio resource (PUCCH).
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In this case, the redundancy version is set to a predetermined redundancy

version. [0143] 5Alternatively, when the signal format of the persistent

allocation signal is the same as the 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

second information on the 10 uplink radio resource (PUCCH). [0144]
[Ojg_wijthe number of bits for designating such MCS in the persistent

scheduling is smaller compared with the dynamic scheduling, a part or all

of suchlbits thridesigaatng theeVG8dibndandy used ssdhe decosdt to a

information on the uplink radio resource (PUCCH). [0145]
PrafekREARenERTHELRIRY roffifat BPthe persistent allocation signal is
[OYLQ?S’, me as the signal format of the dynamic 20 allocation signal in the

dynamic scheduling, a bit of a "new data indicator" in the dynamic

allocatiéd t@ymaatiewedy usedess tie setond Infomzaibrodntthe pplirsd stent

di PUCCH) .. [0146] Al ivel he si f .
Al e s ol S et RS st ona R TRt fE fipenic
al ¥yt Forl | erRjiea Fignattind e shareint Csemedullfin g, PBItes lbefibjiieing

designating the "RB assignment" in the dynamic allocation signal may be

thgsedisSthd MeebHhabieimagss o gkinginiSeteseasoulse (FDECHy@®ic

alioolélgl:ion signal may be used as the second information on the
uplink radio resource (PUCCH).
[0144]

Since the number of bits for designating such MCS in
the persistent scheduling i1s smaller compared with the dynamic
scheduling, a part or all of such bits for designating the MCS
may be used as the second information on the uplink radio
resource (PUCCH).

[0145]

Alternatively, when the signal format of the persistent
allocation signal is the same as the signal format of the dynamic
allocation signal 1n the dynamic scheduling, a bit of a “new
data indicator” in the dynamic allocation signal may be used
as the second information on the uplink radio resource (PUCCH).
[0146]

Alternatively, when the signal format of the persistent
allocation signal is the same as the signal format of the dynamic
allocation signal 1n the dynamic scheduling, a part or all of
bits for designating the “RB assignment” in the dynamic
allocation signal may be used as the second information on the

uplink radio resource (PUCCH).
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Since the number of bits for designating such RB assignment in the
persistent scheduling is smaller compared with the dynamic scheduling, a
part or all of such bits for 5 designati®g the RB assignment may be used
as the second information on the uplink radio resource (PUCCH). [0148]
Instead, when the signal format of the persistent allocation signal is to the
same as the signal format of the 10 dynamic allocation signal in the

[OEM mic scheduling, at least any one of the bit of the power control
command, the bit for designating the "redundancy version", the bits for
design&inycihe tMESHhumbbits afthd'inesv dada indesigheththe diisifor RB
designating the "RB assignment” can be used as the second 15

ashHegth df N GoiRRNalRLRIbURE BUCERY. hEasTal Ief FRpared
wi SRS QRN R PEOURLANIN oS anBEpbasedan apkialiPibits for

informationi elements in the PDCCTH, it is possible to perform a resource
desligraibing thehrUBBH assirgreeradionayouvee) nesd flagblgie1593¢ond

__the first informatiop on the uplink radio resource (PU IS pot notified
i HB BAISSEht FRAnAATLCrI thd SR Hoon the
[ouRlK radio resource (PUCCH) is 25 notified by the PDCCH, the bits of

the power control command, the bits for designating the "redundancy
versioni natend forvdeeynitiey meéoneds fornsk HthethewpRrRtsistent

alv5@§¥?%h signal i1s to the same as the signal format of the
dynamic allocation signal In the dynamic scheduling, at least
any one of the bit of the power control command, the bit for
designating the “redundancy version”, the bits for designating
the “MCS”, the bits of the “new data indicator”, and the bits
for designating the “RB assignment” can be used as the second
information on the uplink radio resource (PUCCH).

[0149]

In this case, since the resource can be designated based
on a plurality of information elements in the PDCCH, it 1is
possible to perform a resource allocation of the PUCCH (uplink
radio resource) more Flexibly.

[0150]

IT the first information on the uplink radio resource
(PUCCH) 1s not notified by the persistent information and only
the second information on the uplink radio resource (PUCCH) is
notified by the PDCCH, the bits of the power control command,
the bits for designating the “redundancy version”, the bits for
designating the “MCS”, the bits of the “new data indicator”,
and the bits for designating the “RB assignment” may be used

as the signal for notifying the information on the uplink radio
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and the bits for designating the "RB assignment" may be used as the
signal for notifying the information on the uplink radio 39 resource
(PUCCH). [0151] Here, the inf@&%mation on the uplink radio resource
(PUCCH) is the identification number used when the plurality 5 of
acknowledgment information are multiplexed within one resource block or
the resource block number of the PUCCH, for example. [0152] As
reQSﬁ?{&ed @&ﬂﬁly, identification as to whether 10 the received PDCCH
Is the persistent aflocation signal (persistent allocation signal) or the
[Oodigngmic allocation signal is performed based on RNTI or the like which is
set in the PDCCH. [0153] In other words, the mobile station UE regards
the PDEEYF15 Ehet ALNBBatiIA kit WRLATKe EaH B fifgSource

(PECEH YT e gBayie AHiatEAR iSO RIS iR FRAEHAT IS i ty

persistent allocation signal (persistent allocation signal) when the CRC on
ofthackvipndietgperdistantE&ehvddlimnis aOK". [01bui RdFKed, whsbthin one
rest ar[giggotroeciDglgilﬁg tpgspoeﬁfigteerglock number of the PUCCH, for
example.
[0152]

As described previously, identification as to whether
the received PDCCH 1is the persistent allocation signal
(persistent allocation signal) or the dynamic allocation signal
I1s performed based on RNTI or the like which is set in the PDCCH.
[0153]

In other words, the mobile station UE regards the PDCCH
as the dynamic allocation signal when the CRC on the RNTI of
the dynamic scheduling is “OK”, and regards the PDCCH as the
persistent allocation signal (persistent allocation signal)
when the CRC on the RNTI of the persistent scheduling is “OK”.
[0154]

Then, when regarding the PDCCH as the persistent
allocation signal (persistent allocation signal), the mobile
station UE performs a reception of the signal while regarding
that any of the bits of the power control command, the bits for
designating the “redundancy version”, the bits for designating
the “MCS”, the bits of the “new data indicator”, and the bits
for designating the “RB assignment” is used as the second
information on the uplink radio resource (PUCCH).

[0155]

Note that, a timing when the acknowledgement
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allocation signal (persistent allocation signal), the mobile station UE
performs a reception of the signal while regarding that any of the bits of
the power control command, the bits#dr designating the "redundancy
version”, the bits for designating 25 the "MCS", the bits of the "new data
indicator”, and the bits for designating the "RB assignment" is used as the
second information on the uplink radio resource (PUCCH). [0155] 40

.- o (A rt owynlink rﬁﬁf?ﬂ}/e' a ' 2 -

' nﬁ%@%%di?@&&é@@ui%ﬂ)@girr%ﬁ\séﬁ]unlquelygél}t%rrﬁisr%g Egsgglj 'S

transhd taesgptioneinoing aptherdowalinloradis oeaaec€ FBOSOH) and theming
fixedly defined time 5 offset, as described above. [0156] L

un FﬂHﬁibfnd?S,‘%ﬂ'iWé RS mPRYFSE e dtBovE SatREL AL Iming of the

do@ﬁ‘i@%@%%@&%(ﬂ%@%ﬁb@ﬁﬁ%%& feHEeRHReG T ((RATINEY time

data) is transmitted by the PUCCH, the 10 acknowledgement information
oTfkselte dewniiekdrkbedydizoivansmitted by being multiplexed with
[Oig H when a physical uplink shared channel for transmitting uplink data
' nsmitted in a sub-frame in which the acknowledgment information

(ACK/NAfrEhs trsieanitted. $REBAMp 1e AtasBriiviy wbevdéneal though

physical uplink shared channel for transmitting uplink data is allocated in

thehe agkriMedg ARaINthd BERTIAEAGEMAAGIONAGYIN (FaK/NReKABSCH
cANTES, He e Ran (o uch R AR the

may be transmitted as partial information within the P H
ackioihedpemenitd, hefiaditalkdemstdioan efii? achondiDgnk theégqresaemiy be
invention is configure-_d to notify, to the mobile station UE, the first cycle

traRg MRS rRMiPEIR healiiPAsaso Wt EY Bt celign gy sical

uplink shared channel Tfor transmitting uplink data 1is
transmitted i1n a sub-frame i1n which the acknowledgment
information (ACK/NACK) is transmitted.

[0157]

Alternatively, when the physical uplink shared channel
for transmitting uplink data is allocated in the sub-frame in
which the acknowledgement i1nformation (ACK/NACK) is
transmitted, the acknowledgement information for such downlink
data may be transmitted as partial information within the PUSCH.
[0158]

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

[0159]

Description of such information on the uplink radio

resource (PUCCH) 1somitted, as it is the same as the description

given for the mobile station UE.
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Description of such information on the uplink radio resource (PUCCH) is
omitted, as it is the same as the description given for the mobile station
UE. 41 [0160] As shown in FIGtH4, the radio base station eNB
includes a persistent information transmitter unit 21, a persistent allocation
signal transmitter unit 22, a downlink data 5 transmitter unit 23 and an
ACK/NACK transmitter receiver unit 24. [0161] The persistent

[ [ ation transmitter unit 21 is configured to transmit, to the mobile
station UE , the persistent 10 information (persistent communication
informatisrg lvontainmd- ¥ . fiks] aiote pad ibeldaise rdaatatam eNBhéngplinkes
radio resource (PUCCH). [0162] Specifically, the persistent _

a mmsmranwﬂgmmﬂﬁ 2Tcr§‘E§H‘f! &l t¢'Adiry 2tb-th@ nRfigI stent

al 1680 idR he; F de SHERPRYS iR thfoppatioq bysiRg ARRiata

me s s age . [0163 Description of the first information on the uplink
Treaso ld’S!Z&JFCB (148 c2(3|-5)ﬁ@l oanteaKABAGK tha saseiddte deagipien 201t
24glven for the mobile station UE. Meanwhile, such first information on the

aplink radio resource (PUCCH) is given to the ACK/NACK receiver unit

[0264[P164]

The persistent information transmitter unit 21 1is
configured to transmit, to the mobile station UE, the persistent
information (persistent communication information) containing
the first cycle and the first information on the uplink radio
resource (PUCCH).

[0162]

Specifically, the persistent information transmitter
unit 21 is configured to notify, to the mobile station UE, the
above-described persistent information by using an RRC message.
[0163]

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

[0164]

The persistent allocation signal transmitter unit 22
iIs configured to transmit, to the mobile station UE, a
persistent allocation signal.

[0165]
Specifically, the persistent allocation signal

transmitter unit 22 is configured to transmit, to the mobile
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The persistent allocation signal transmitter unit 22 25 is configured to
transmit, to the mobile station UE, a persistent allocation signal. [0165]
Specifically,the persistent allocation 4&ynal 42 station UE, the PDCCH
instructing a persistent allocation of the PDSCH (downlink radio resource)
for the "persistent scheduling”, as a persistent allocation signal. [0166]
5Note that, such a persistent allocation signal contains the information to

instruct apersi i h C Ij IQ,h r
B g s So Y oecA ol of
then the3gHiInk(dolion leokirce 48 U6 CH so made)nofiatidrhef thpeamistent
block 10 number of the PUCCH (uplink radio resource) and the
scirfuhdbr n@Rner BEFVRERL L RARFEEIAhN8EG ment
[OT@ ation are multiplexed within one resource block. [0167] Here, as
described previously, it is also possible to 15 execute processing in which
the infodotgcthat thewphnk pelis isdmntey PLICAK)Y 3nsi gotifled iytthd ns

e B R A PR PR poscr
(doviemiaion g8 iBerudinkragly rRaowiee (FdeSi teperstiedsueng”, and
ACK/NACK receiver unit 24. [0169]

additionally contains second information on the uplink radio
resource (PUCCH) to make notification of the resource block
number of the PUCCH (uplink radio resource) and the
identification number used when a plurality of acknowledgement
information are multiplexed within one resource block.
[0167]

Here, as described previously, it is also possible to
execute processing in which the information on the uplink radio
resource (PUCCH) is not notified by the persistent information
and the second information on the uplink radio resource (PUCCH)
Is notified by the PDCCH.

[0168]

The second information on the uplink radio resource
(PUCCH) 1is supplied to the ACK/NACK receiver unit 24.
[0169]

Note that, the persistent allocation signal transmitter
unit 22 may be configured to determine contents of the
above-described second information on the uplink radio resource
(PUCCH) 1n such a manner that the radio resource of the
acknowledgement information for the downlink data does not
contend with radio resources of the acknowledgement information

transmitted from other mobile stations.
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Note that, thepersistentallocationsignaltransmitter unit 22 may be
configured to determine contents of the 25
above-describedsecondinformationof3heuplinkradioresource (PUCCH) in
such a manner that the radio resource of the acknowledgement
information for the downlink data does not
contendwithradioresourcesoftheacknowledgementinformation transmitted

[0 r?a'l]Tc])ther mobile stations. 43 [0170] By using FIG. 5, one example

ethod for determining the contents of the second information on the

uplink rBylicsasay feeG P BC Crkieactp denafiree mivbh ek fadiaeteumening
of 5 the acknowled%ament information for the downlink data does_not

theo GeRESIthE fadiBGe SGHERS of HEUTALIRH R It R Af, radio

reggnwggtefm@m eiheERPie RS WAL R E | Padi BVGHERSOWFER of
blocks are defined as the uplink 10 radio resource (PUCCH), and #0 and

th#1a@lertwv|hedmﬁurmcbkmatmﬁbﬁm@eoddwednwkuIda@ghm@@mot
resources a ned in e h resource block, a " H#7

BRI b A B o Ao EaRO I o1 5T 1n o sk fESigement

inffoPade toa teedasAiiee PRt ikeie? biEneqtifitsdim B e eisipty

information as the first information on the uplink radio resource (PUCCH).
[O0foA¥%7B] Meanwhile,at a transmission timing of this

In FIG. 5, two resource blocks are defined as the uplink
radio resource (PUCCH), and #0 and #1 are defined as resource
block numbers thereof. Meanwhile, eight radio resources are
defined 1n each resource block, and #0, #1, #2, .., #7 are defined
as i1dentification numbers thereof.

[0172]

Here, an assumption is made that the resource block
number #1 is notified by the persistent information as the fFirst
information on the uplink radio resource (PUCCH).

[0173]

Meanwhile, at a transmission timing of this
acknowledgment information, the radio resources corresponding
to the i1dentification numbers #2, #3, and #4 In the resource
block number #1 have already been used by a mobile station UE#A,
a mobile station UE#B, and a mobile station UE#C, respectively.
[0174]

In this case, when the uplink radio resource (PUCCH)
to be transmitted from the mobile station UE by using the second
information on the uplink radio resource (PUCCH) contend with
the uplink radio resources (PUCCH) to be transmitted from the

mobile stations UE#A, UE#B, and UE#C, transmission



10

15

20

25

20 acknowledgment information, the radio resources corresponding to the
identification numbers #2, #3, and #4 in the resource block number #1
have already been used by a mobiledgtation UE#A, a mobile station UE#B,
and a mobile station UE#C, respectively. [0174] 25In this case, when the
uplink radio resource (PUCCH) to be transmitted from the mobile station
UE by using the second information on the uplink radio resource (PUCCH)

i ' i C | r

o S R MR TR RS PEER OF the

conltardintiosioi free sitlirtd@ao UEsandetRUGGHH)Ie theabntendiggwill
mobile stations UE and the mobile station UE will be significantly

besaonprdtaanthy) SRS HHGALSH order to avoid the above-described

[Oiq@tfntion, the persistent allocation signal transmitter unit 22 determines,
for example, to set the identification number of the uplink radio resource
(PUCCRASob ticti m@bile stiitio Udeto #Echyawseiof tiideectpoMafalestonbed

h link radio 10 PUCCH). H hed inati .
ol AR T St Setoandastd Bhcsdnal TR REd it it

22tQedeh@ isiificpgen d0 Aok apHeng @b FFEaREYh number
occurs. [0176] 15Alternatively, when the processing in which "the first

ofimfbenundri Bk tﬁ@(_hbnnkeaamrﬁgoﬁwoc@ﬁ)ﬁseldﬁ%iiﬂ@d &;yatﬁéqn UE
tof 5 L W) he e SRS A a0

regbovedhe rusisieEn! allocadips 20 tigpal HarenitEnaokcl2 mey set the
determine to_notify the "resource block number #1" and the "identification

idﬁﬂﬁﬁgi%tsg%@q%%aml#én itﬁ_e'ﬂﬁﬂ%k%a%ﬁb?é@ﬁlﬂ&@ iAfgbEds also
po¥qid fRe AP EEMEREOREE SRREQRH EH Hlmber to #6 or #1 as long

as no contention occurs.
[0176]

Alternatively, when the processing in which “the first
information on the uplink radio resource (PUCCH) is not notified
by the persistent information and only the second information
on the uplink radio resource (PUCCH) is notified by the PDCCH”
Is performed as described above, the persistent allocation
signal transmitter unit 22 may determine to notify the “resource
block number #1” and the *“identification number #5” as the
information on the uplink radio resource in order to avoid the
above-mentioned contention.

[0177]

Here, it is also possible to notify, for example, the
1dentiftication number #0 or #1 or the resource block #0 instead
of the “identification #5” as long as no contention occurs.
[0178]

The downlink data transmitter unit 23 is configured to
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25Here, it is also possible to notify, for example, the identification number
#0 or #1 or the resource block #0 instead of the "identification #5" as long
as no contention occurs. [0178] 45 temsmit downlink data transmitted via
the PDSCH (downlink radio resource) allocated by the PDCCH. [0179]
Specifically, the downlink data transmitter unit 23 is 5 configured to, when
the above-described persistent allocation signal (persistent allocation

' i [ | ti i tr itte I -
b Ul AU A R St M GO
radiova-dsecnimms)first dibusntieod dbgrtinpdinkDGEH to start 10 a
transmission of the downlink data via the PDSCH (downlink radio

[Oilr-?s%]uce) for the "persistent scheduling” persistently in the

above-deRerippg MUy Clerd HSWHTIAlocRlen HraHGiPeelPliflit 23 is

15The ACK/NACK receiver unit 24 is configured to receive, from the
copé&mgrterdnformatien tithe raitev andescmiBokidt pefosiatengnahdapdition

1 G ath o H RO IALRTSEANE: SRS Voo MR A BEPLn e
pe REGCEORIENADEETOHES iGH2ZR . thaSSRARE EYOUROR 2N Hetdiifkne a
radio resource (PUCCH) notified by the persistent allocation signal. [0182]
sub-frame in which such PDCCH has been transmitted as the
above-described first allocation starting time, and to start
a transmission of the downlink data via the PDSCH (downlink
radio resource) for the “persistent scheduling” persistently
Iin the above-described first cycle, at the first allocation
starting time.

[0180]

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

[0181]

Moreover, the ACK/NACK receiver unit 24 receives, from
the persistent allocation signal transmitter unit 22, the
second information on the uplink radio resource (PUCCH)
notified by the persistent allocation signal.

[0182]

The ACK/NACK receiver unit 24 is configured to determine
the uplink radio resource (PUCCH) on the basis of the first
information on the uplink radio resource (PUCCH) notified by
the persistent information and the second information on the

uplink radio resource (PUCCH) notified by the persistent
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25The ACK/NACK receiver unit 24 is configured to determine the uplink
radio resource (PUCCH) on the basis of the first information on the uplink
radio resource (PUCCH) notified by #e persistent information and the
second information on the uplink radio resource (PUCCH) notified by the
persistent 46 allocation signal, and to receive the acknowledgment
information (ACK/NACK) for the transmitted downlink data via the uplink

i rc H). 3] 3Here d of deter .EII!?Q

al l%#r%{?a io r(;%sél)3 rcgei:(PU %:?—D 316 the %%é%sqg%he |ﬁ58t inf?rmaﬂo&\rg or?I %meent

1 nfipimiarenion r{ K LW T AFdm adiifes dtisya Hemidrbestie olowfol inalkiodaetral via
the second information on the uplink radio resource (PUCCH) notified by

the, Mpd e AadibRaf 65 QihSPis ChE CGH-as the 10 description in the

fle station UE and will therefore be omitted. [0184] (Operations of
Mobile Communication System according to First Embodiment of Present
InventidterisOaanetdradod fhdetshiteicomg titieatiold snktaraditoordiaguesce

T B A AR SR i o
reS@lipae¢rlicerpivetiffaadisyadie basesieieneNBroemarpisteahd the

information including the above-described first cycle and the first
seftthakof ornad PNnkaadidissoutied (P CCal trrougsan rgec (PUCCH)

o FTEHSH MM AL 5l o cne
description in the mobile station UE and will therefore be
omitted.

[0184]

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

Operations of the mobile communication system according
to the first embodiment of the present invention will be
described with reference to FIG. 6.

[0185]

As shown in FIG. 6, In step S101, the mobile station
UE receives, from the radio base station eNB, the persistent
information including the above-described first cycle and the
first information on the uplink radio resource (PUCCH) through
an RRC message or the like. Then, the mobile station UE acquires
the first information on the uplink radio resource (PUCCH).
[0186]

In step S102, the mobile station UE receives the
persistent allocation signal (persistent allocation signal)
transmitted from the radio base station eNB via the PDCCH. Then,

the mobile station UE acquires the second information on the



10

15

20

25

25[0186] In step S102, the mobile station UE receives the persistent
allocation signal (persistent allocation signal) transmitted from the radio
base station eNB via the PDCCH. TH&n, the mobile station UE acquires
the second information on the 47 uplink radio resource (PUCCH) included
in the persistent allocation signal. [0187] In step S102, the mobile
station UE determines a 5 reception timing of the persistent allocation

igngl as.the firs 0N stastipgtine 4n stap S

R o T i ied ¥R CEfe. e fstent

al basiati time &iyirddrmation 10 on the uplink radio resource (PUCCH)
andthesecondinformation on the uplink radio resource (PUCCH). [0189]

[OF-I%Q, for example, the first information on the uplink radio resource

(PUCCIH) maydys the frsourgRelagkBipedesehipfolr FRIECHdedpia s a

second information on the uplink radio resource (PUCCH) maybe the
reoehddoml tovengelerntean pasiiatreblackikpradding o tigmal as the
f.ide tgrja';ion umber esi%:]atingtct]lhe amount of cyclic shift in the CAZAC
'§§£u C 9?6’1 boATRE of é‘ﬂgr‘mining the uplink radio resource
[0RR&FCH) on the basis of the first information on the uplink radio resource
(PUCCH) and the second information on the uplink radio resource

(PUCCH) Stanifzk Qs ihEnsbob Hibsibal kaethbrsriesammpmg ieeup 1 1nk
raH%m?‘reasdé% (&8 ufﬁ%é%HS:%W \‘\_{H{g kb%%si %lr%qd)fhe first information

on the uplink radio resource (PUCCH) and the second information
on the uplink radio resource (PUCCH).
[0189]

Here, for example, the first information on the uplink
radio resource (PUCCH) may be the resource block number of the
PUCCH, while the second information on the uplink radio resource
(PUCCH) may be the orthogonal cover sequence number in the block
spreading or the identification number designating the amount
of cyclic shift in the CAZAC sequence.

[0190]

A method of determining the uplink radio resource
(PUCCH) on the basis of the first information on the uplink radio
resource (PUCCH) and the second information on the uplink radio
resource (PUCCH) is similar to the above-described method of
determining the uplink radio resource (PUCCH) which has already
been described in conjunction with the above-described ACK/NACK
transmitter unit 14 of the mobile station UE.

[0191]
Here, when the processing 1i1n which “the first

information on the uplink radio resource (PUCCH) is not notified
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25 been described in conjunction with the above-described ACK/NACK
transmitter unit 14 of the mobile station UE. [0191] Here, when the
processing in which "the first 48 by #& persistent information and only the
second information on the uplink radio resource (PUCCH) is notified by
the PDCCH" is performed as described above, the uplink radio resource
(PUCCH) is determined in step S103 on the basis of the second 5

[ ' [ [ u P it .
oy RSP PRLBR R SPAREESILIRR (TP HmsBed B iR FRGGHT o
onditee VigpthienRDIS(CH ¢dpesdolr cadiReSaiy ey Sonder Pessisyntth@® PDCCH™
_ scheduling” designated by the persistent allocation signal at a reception

' StiRfHofOMHEC paRistieR L hBAHIRP RUfRou1tes iR HakirsealRafisipou ree
(PEEEH G RRE i st CYAesIRIP Y 10 5tem S0, 1A MoRilp REoad I nd

transmits the 15 acknowledgement information (ACK/NACK) for the
I nfowmiti datreddieedpd srdp Bl0R0/inesouptiek (RtiIcGE3oneageped in the
P CCH) determined in step S103. [0194] Then, the mobile station UE
eCeives downlink data via 20 the PDSCH (downlink radio resource)
[oResjstently allocated in the first cycle (step S104), and transmits the
acknowledgement information (ACK/NACK) for the downlink data via the

PUCCH (uphek Rtifre 6@ 60 ddp St@tyon UE receives the 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.
[0193]

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

[0194]

Then, the mobile station UE receives downlink data via
the PDSCH (downlink radio resource) persistently allocated iIn
the Tirst cycle (step S104), and transmits the acknowledgement
information (ACK/NACK) for the downlink data via the PUCCH
(uplink radio resource) (step S105).

[0195]

Referring to FIG. 7, operations of the radio base station
according to the Tirst embodiment of the present invention is
described.

[0196]

As shown 1n FIG. 7, In step S201, the radio base station
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[0195] 25Referring to FIG. 7, operations of the radio base station
according to the first embodiment of the present invention is described.
[0196] 49 eNB transmits, to the molife station UE, the persistent
information including the above described first cycle and the first
information on the uplink radio resource (PUCCH) through an RRC
message or the like. 5[0197] In step 5202, the radio base station

eN@NE’tPSPf%fHHft%S, to{rgnsm@ t(ﬁwm‘fim@ b.i "Eti-%UFUEtpe Eﬂ@is Fsistent
allocation signal (persistent allocation signal) to be transmitted via the
1 NPOICGEH 1 DO[0idE] ud i ndn Eitep 203 etluescia baske Fiatoh epBle and the

_determines the second information an the uplink radio resqurce (PUCCH)

TSt iRARLBE T B PBrELRMPAbRKIBAGIhARPRISE K RHGEA Fh rough

ansigﬁél)n'?@s%%?ea‘@d £ARteptiRa With the uplink 15 radio resources
(PUCCH) of other mobile stations UE. [0199] Here, for example, the

[Ofi&t ihformation on the uplink radio resource (PUCCH) may be the
R SR S AR s oo

trafaUAnes ROMERS IRGDA POASRIFAANI BvddsaiiGRiesRUAPEbCation
designating the amount of cyclic shift in the CAZAC sequence. [0200]

signal (persistent allocation signal) to be transmitted via the

PDCCH.

[0198]

In step S203, the radio base station eNB determines the
second information on the uplink radio resource (PUCCH) to be
included in the persistent allocation signal (persistent
allocation signal) so as to avoid contention with the uplink
radio resources (PUCCH) of other mobile stations UE.

[0199]

Here, for example, the first information on the uplink
radio resource (PUCCH) may be the resource block number of the
PUCCH, while the second information on the uplink radio resource
(PUCCH) may the orthogonal cover sequence number in the block
spreading or the identification number designating the amount
of cyclic shift in the CAZAC sequence.

[0200]
(Operation and Effect of Mobile Communication System according
to First Embodiment of Present invention)

According to the mobile communication system of the
first embodiment of the present invention, when the timing to
allocate the downlink radio resource (PDSCH) is changed, i1t is

possible to allocate the uplink radio resource (PUCCH) iIn a way
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(Operation and Effect of Mobile Communication System. according 25 to
First Embodiment of Present invention) According to the mobile
communication system of the first ehBodiment of the present invention,
when the timing to allocate the downlink radio resource (PDSCH) is
changed, it is possible to allocate the uplink radio resource (PUCCH) in a
way 50 that the uplink radio resource (PUCCH) does not contend with the

li ' r RURLI t U@ﬁﬂ tj . W=

th?ﬁp?@s%%%ﬁlﬁﬁbﬁé Ee‘zto upp a tlmgf(p%nirzt)o a o?a?é?%%(ﬁ(évgli% ﬁg%%@ Wien

theespdrceKR28@6lriesbe FpersigtedCo sy refidmté endtheleby tatmprove)E .
radig utilization efficiency._[0201] (Madification) Note that operation of the

Thep6To tigscrifed MdRASLEAGdE UH SHd Y 168 tiReiddiPeR@INT to
al YEURRIPRCENSINAG Rk MERRD (dNRE (BOORIGR Mo SUPCYSFent

by a processor, or a combination of both. [0202] The software module
schegudd paivideand anthgrebf/15 Soragenmedien sueldas aniRAaMization

g%andom Access Memory), a flash memory, a ROM (Read Only Memory),
o H(‘E'Fﬁgﬁx/r(Erasable Programmable ROM), an EEPROM (Electronically
[oEpaspble and Programmable ROM), a register, a hard disk, a removable

disk, or a CD-ROM. 20[0203] The storage medium is connected to
(MakiFbeatdsieh that the processor can read and write information from

o BRI AT SR TN DR e
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.

[0202]

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.

[0203]

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
the processor. Also, the storage medium and the processor may
be provided in an ASIC. The ASIC may be provided in the mobile
station UE and the radio base station eNB. Also, the storage
medium and the processor may be provided in the mobile station
UE and the radio base station eNB as a discrete component.
[0204]



25 be provided in an ASIC. The ASIC may be provided in the mobile

station UE and the radio base station eNB. Also, the storage medium and

the processor may be provided in th&Imobile station UE and the radio

base station eNB as a discrete component. [0204] 51 Hereinabove,

the present invention has been described in detail using the above

embodiment; however, it is apparent to those skilled in the art that the

present 0N t lippj L { i ej -

Modifici':l\'ggr(‘%;i %%’ria%%ej) o%%%ﬂs@r?t%@nﬁr?%&%egﬁaggscn bed
1 nvdisbai depsiting ftom tileseritahd ddoentf; tHeoprgent, ineniisnapparent

defined by the description of the scope of claims. Thus, what is described

ToRERaRSs ﬁﬁ?_iilldsffﬂatﬂ)é &%o@ﬁ?aﬁﬁ%s%irﬂéﬁt’ﬁﬁ%hh@@xyﬁf‘lirh% hot

11 HPRE S REESHBR PRdri MY SdbERFIRIPSTHI Ce RRIBTHICAEINE Und
semi-persistently selecting a radio resource to be allocated to an uplink 5

vautaidedgedfenthigngd iasicating bireesjitiomnsta@iof dpermatentlyi thout

allocated downlink signal from a plurality of radj sources defijned b .
deRal et AN e R Lbia N i eb S clb il tn B g T on
demgépé)pfthe desdfi ﬁ@'?@ﬁn@f"ﬂlﬂf&dg eran allecptign ra’ﬁiﬂJ@;Q what

resource to be allocated to the uplink acknowledgement signal from the
Isplpaey beestibessduicds Tor [HIRGHEAL e dRIKEAFErmaish b@s no
- lected, candi for th lan radjo resource; - ©
B S e e Pt o -
candidates for the allocation radio resource indicated in the candidate
information notified in the step (B). [2]The radio resource selecting method
according to claim
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1, wherein 20in the step (C), an unused allocation radio resource is
selected from the plurality of candidates for the allocation radio resource.
[3]The radio resource selecting methgd according to claim 25 1, further
comprising the step of: (D) notifying designation information on a
single allocation radio resource among the plurality of candidates for the
allocation radio resource, wherein in the step (C), the single allocation
radio resource 53 related to the qlq‘s'ég ion information notified in the
step (D) is selected from the plurality of candidates f or the allocation radio
resource indicated in the candidate information notified in the step (B) . 5
4]A radio base station configured to semi-persistently select a radio

[Lksourdt IRHIQIRSRIGER AT LR BRARA AL ShaPREREERE 1Y
se(i)‘?é‘@@iiﬁa stateRf gikeryesatly edocatdisiowaltoigpalimogs 2 Aralipn ink
acknowledgement signal indicating a reception state of a
persistently allocated downlink signal from a plurality of
radio resources defined by frequencies and codes, the radio
resource selecting method comprising the steps of:

(A) selecting candidates for an allocation radio
resource to be allocated to the uplink acknowledgement signal
from the plurality of radio resources;

(B) notifying candidate information on the selected
candidates for the allocation radio resource; and

(C) selecting a single allocation radio resource from
the plurality of candidates for the allocation radio resource

indicated in the candidate information notified in the step (B).

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

in the step (C), an unused allocation radio resource
Is selected from the plurality of candidates for the allocation

radio resource.

[3] The radio resource selecting method according to claim
1, further comprising the step of:

(D) notifying designation information on a single
allocation radio resource among the plurality of candidates for
the allocation radio resource, wherein

in the step (C), the single allocation radio resource
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10 radio resources defined by frequencies and codes, the radio base
station comprising: a candidate selector unit configured to select
candidates for an allocation radio re$8urce to be allocated to the uplink
acknowledgement signal from the plurality of radio 15 resources; and

a candidate notification unit configured to notify candidate information on
the selected candidates for the allocation radio resource. 20[5]The radio

re?aif%at%%oeﬁgfﬁ?é@ﬁaﬁgqh%w i‘n%ﬁ-ﬁéﬁ%’%ﬁf ed ﬁsﬁﬁét‘%&%t@)

configured to select a’single allocation radio resource rom the plurality of
1 scsalieates férte thecptlon sbidyestuceeditbdssdEsigidioal location
information notlflcatlon unit confi ured to not| designation information on

ragOSERRAM SRASANGERRR 1Y C dg ke, UAfies Rt AR pacd 1T

mstﬁanﬁgﬁ @glstently selects.a r.adl(_) resource tp be allocated to an
uplink acknowledgement signal indicating a reception state of a
persistently allocated downlink signal from a plurality of radio resources

[4ieflned by 5 freq encies and codes, the_mobile qéon comprisin

iAo TR0 o GG, CoNGLLN G raer e Dy stently
se[é@;rma@pn pad:p@dlq@gguqrdgloc%onuéd@mggggéaontg}e esliouplink

base station; and a radio resource selector unit configured to select a
acknowledgement signal indicating a reception state of a
persistently allocated downlink signal from a plurality of
radio resources defined by frequencies and codes, the radio base
station comprising:

a candidate selector unit configured to select
candidates for an allocation radio resource to be allocated to
the uplink acknowledgement signal from the plurality of radio
resources; and

a candidate notification unit configured to notify

candidate information on the selected candidates for the

allocation radio resource.

[5] The radio base station according to claim 4, further
comprising:

a selector unit configured to select asingle allocation
radio resource from the plurality of candidates for the
allocation radio resource; and

a designation information notification unit configured
to notify designation information on the selected single

allocation radio resource.

[6] A mobile station used in a mobile communication system
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10 single allocation radio resource from the plurality of candidates for the
allocation radio resource indicated in the received candidate information.
[7] The mobile station according to ctim 6, wherein 15the radio resource
selector unit is configured to select an unused allocation radio resource
from the plurality of candidates for the allocation radio resource. [8]
The mobile station according to claim 6, further 20 comprising: a

e P SN eIy opaio
resandidetesoop¢he hlocdibed atio eesaypdd,nkheckndathedgdimertosignal

selector unit is configured to select the single allocation radio resource

INf Gt fdh&ddSgRRBARoATAI Oh fe BRESRY brRLAYdadd psated
doIFIE X PRI F P U FIural ity of radio resources defined by

frequencies and codes, the mobile station comprising:

a candidate information receiver unit configured to
receive candidate information on candidates for allocation
radio resource from the radio base station; and

a radio resource selector unit configured to select a
single allocation radio resource from the plurality of
candidates for the allocation radio resource indicated in the

received candidate information.

[7] The mobile station according to claim 6, wherein
the radio resource selector unit is configured to select
an unused allocation radio resource from the plurality of

candidates for the allocation radio resource.

[8] The mobile station according to claim 6, further
comprising:

a designation information receiver unit configured to
receive designation information on the single allocation radio
resource among the plurality of candidates for the allocation
radio resource, wherein

the radio resource selector unit is configured to select
the single allocation radio resource notified 1iIn the
designation information from the plurality of candidates for

the allocation radio resource.





