DESCRIPTION TITLE OF THE INVENTION BASE STATION
DEVICE FOR USE IN MOBILE 5 COMMUNICATION SYSTEM, USER
DEVICE AND METHOD TECHNICAL FIELD The present invention
relates to a base station apparatus, use‘rle‘quipment, and a method used in
10 a mobile communication system. BACKGROUND ART As a
next-generation communication system of the W-CDMA (Wideband Code
DivisiciERfuftiglé Kdtess) 15 system, HSDPA (High Speed Downlink Packet
Access) system, HSUPA (High Speed Uplink Packet Access) system and the

like, n an 1. TE (L volution) system has been studied by
SGPPq(?r%%e%éré%énqgﬁ%%%ﬁ% Project) which is a standards body of the
W-CDMA. In the LTH22D systerm@s & ddioraccessisyistém, AAFOFBM
(Grthogomat kreguenny Rivisiom Multiptexing)zeheme ancain SC-FDMA
(Single-Carrier Frequency Division Multiple Access) scheme have been
studied as prospective candidate schemes to be applied to the downlink

commiAcatibhd 25 9ystem and the uplink communications system,
!respecti\(ely (_see, f%ex@ﬂﬁ@&%d‘ﬂonﬂa@mt@ecu@mﬁé@. The &)Fol_a%_sgheme
IS a m%lé'é%%rgﬁr 5598%%%%‘85‘ seheme inwhich. 8 frequency band is diyided,
into plural sub-carriers having narrower frequency bands, 30 and data are
rhapped BRf-tHe STBTCARiERE By clegelem

BACKGROUND ART
As a next—-generation communication system of
the W-CDMA (Wideband Code Division Multiple Access)

15 system, HSDPA (High Speed Downlink Packet Access) system,
HSUPA (High Speed Uplink Packet Access) system and the
like, namely an LTE (Long Term Evolution) system has
been studied by 3GPP (3*% Generation Partnership Project)
which is a standards body of the W-CDMA. In the LTE

20 system as a radio access system, an OFDM (Orthogonal
Frequency Division Multiplexing) scheme and an SC-FDMA
(Single—-Carrier Frequency Division Multiple Access)
scheme have been studied as prospective candidate
schemes to be applied to the downlink communications

25 system and the uplink communications system,
respectively (see, for example, Non Patent Document 1).

The OFDM scheme is a multi-carrier
transmission scheme in which a frequency band is divided
into plural sub-carriers having narrower frequency bands,

30 and data are mapped onto the sub-carriers. By closely
and orthogonally arranging the sub-carriers (partially
overlapping, though) along the frequency axis, the

achievement of faster transmission and further



and orthogonally arranging the sub-carriers (partially overlapping, though)
along the frequency axis, the achievement of faster transmission and further
improvement of the efficiency of using the frequency are expected.

The SC-FDMA scheme is a single carrief transmission scheme in which a
frequency band is divided 5 with respect to user equipment (hereinafter may
be referred to as a user equipment (UE) terminal or a mobile station) in a
mannersy thegreiffcrent freeientiescéam be scparatehpused (Alfccatedyy are
among phuaktegminals (user equipment (UE) terminals); and as 10 a result,

interference between the_terminals may be easily and effectively reduced.
Further, preferablyﬁh?hes%g_g%\/l Cgé%emé,sagr/aﬁglg %Sf?ra%as%ﬁgn power
fluctugtiorr vy e AladecSivafier: thekefeFe, JoWwer BReRgY chasiimptiod bf tded
tesminalsmaydag achievedand-asdepdsrooverage area may akse be
obtained, In both uaolink and downlink of Fl&% J_TE s%sitegl(scheme),

referred to as user ﬁ)ulﬁment ter ﬂ oF a
communications can be performed C§/ sharing one or more physical channels

among'pRirdFusérédipmerit (BE)a8ffinats. THe Ehdnhélesteated plural user
20 equipmend {UE) derainats maypgenerally hesealledha shased ehaanehdn

the LT st C el | link is.called.a Physic, i are
Chan nl%llﬁ(%’ %%%é?%ﬁ g %Ellg chkgﬁ%%l%?éﬁ?ﬁ IE is( %?ed%%%y%&%%ov%ﬁ I?lnka °

3hRared ClRael (PHECHS SEGRAEr, 2585 Ioificdl THAhMR!, thBEhared
channekisiuplinknis cafledan Uplink:Shared Chamel(ti-SGjeand tha v, in

Sharedcﬁ_@a@E@HBﬁo%'&'ﬂéﬂéﬁa&l'ef’a%9&‘%’14in&&%ﬁ@%%@bé‘ﬂ”?!;(%f%“)-

Further, in the communication system u;}r\ng the shared channels, it is
requirdd 1 pBFoHMTSIERAIING t630%re Rich SR4red CHeltmet f'fFb& 1 9Y
allocatedntouvhichauserfequipment (UE) derminabwitherespeentd each der

sup-framedbhaying,1 ms inthe,k LE seheme), lo.perform the Signaling, a
control channel is generally used. In the ,
In both uplink and downlink of the LTE system
(scheme), communications can be performed by sharing one
or more physical channels among plural user equipment
(UE) terminals. The channel shared plural user
20 equipment (UE) terminals may generally be called a
shared channel. 1In the LTE system, the channel in
uplink is called a Physical Uplink Shared Channel
(PUSCH) and the channel in downlink is called a Physical
Downlink Shared Channel (PDSCH). Further, as the
25 logical channel, the shared channel in uplink is called
an Uplink Shared Channel (UL-SCH) and the shared channel
in downlink is called a Downlink Shared Channel (DL-SCH).
Further, in the communication system using the
shared channels, it is required to perform Signaling to
30 report which shared channel is to be allocated to which
user equipment (UE) terminal with respect to each sub-
frame (having 1 ms in the LTE scheme). To perform the

Signaling, a control channel is generally used. 1In the



LTE system, the control channel may be called a Physical Downlink Control
Channel (PDCCH) or a Downlink L1/L2 Control Channel (DL-L1/L2 Control
Channel). The Physical Downlink Control Channel (PDCCH) includes 5
information items indicating such as Downlink Scheduling Information,
Acknowledgement Information (ACK/NACK), Uplink Scheduling Grant, an
Overload Indicator, a Transmission Power Control Command Bit and the like
(see, foF example™onPatean Doeln@r2)e Thean0 Aeknewletyemehtysical

InformagioR IAGK/NACK) maynalsedie calied a)Physicalddybrid ARQ indigator
Channel (PHICH), The Physical Hyhrid ARQ Indicator Channel (PHICH) may
be derfjlcfloergdt 58% s%élpaanrré e:L pfiﬂ%cg& c%agmce %ﬁ]ﬂ%r ?o fhe' ?@s‘ica Beownlink
ContrdlOtdriitel (POCEH) LSPaiHer. thé subsflarBIRaY alse béudtied a

TTFI (Trarrssnisstonohime dntervaljii cat i ngTha Bowrlink Sehedulingheduling
Informfttign andcthe UpgnI]gSch§dHIin Gran %r)rresgggd lo {%%wfﬁfg@ﬂion to
shared 20 ¢ '

c
ormgrion ¢knowlfedgement 11
be used to peﬁorm the Signaling togreport whic e annel’is to’be

allocaféet.tohichneset edifip et Fu E telriipal ofite Dotk Scheduling
Informatien dncludesthe infermatian items ofithenshared channehin dewalinkee,
for exapple, the information.items indicating. allocation ipfarmation of

Resource B?ocks for downlink, D of the 25 user equipment (UE) terminal, the

Hiﬁ]mbeﬁ%@?@aﬁﬁ@??ﬁ?&%&tﬁ%%%ﬁod%ﬁwg%ﬁ)déi%ysi? SModtilation
schems; infesmatipnyof iare HARQ  HybREA UtematiccRepeat re@uesty mndithe

like. Opthet QEQQEdﬂg@(9&"_%&99@99!!@9&6&%%@96%mﬁ'&mfmgi%e
items of the 30 shared channel in uplink, for example, the information items

indicafiitg allGEatich fSARALGH of Resdurée BIOGKE ot uplifik, 5 of the-tiSer
equipraegt(4B) terminali diataer sizer miodulatior Scheme; Hransmission power

information in uplink, ipformation,of Remodulation, Reference, 3ignal inyplink
MIMO and the like. = . _
TTI (Transmission Time Interval).
The Downlink Scheduling Information and the
Uplink Scheduling Grant correspond to the information to
be used to perform the Signaling to report which shared
20 channel is to be allocated to which user equipment (UE)
terminal. The Downlink Scheduling Information includes
the information items of the shared channel in downlink,
for example, the information items indicating allocation
information of Resource Blocks for downlink, ID of the
25 user equipment (UE) terminal, the number of streams,
information of a Precoding Vector, data size, modulation
scheme, information of an HARQ (Hybrid Automatic Repeat
reQuest) and the like. On the other hand, the Uplink
Scheduling Grant includes the information items of the
30 shared channel in uplink, for example, the information
items indicating allocation information of Resource
Blocks for uplink, ID of the user equipment (UE)

terminal, data size, modulation scheme, transmission



In the meantime, as an HARQ scheme in uplink of the LTE system, a
Synchronous HARQ scheme is proposed 5 to be applied (see Non Patent
Document 3) to the LTE system. When the Synchronous HARQ scheme is
applied, the Uplink Scheduling Grant is tfansmitted from the base station
apparatus to the user equipment (UE) terminal with respect to initial
transmission of an uplink shared 10 channel; however, the Uplink Scheduling
Grant Prettrandmitted-with respeetltovetranshrssiohisfithe uphpkshaked 1on
channek #a this case; when the useriequipment {LE) teeminak és. required to

retransmit the uplin% sha}rlgd chang%ethe user eqHMent Uel%) telrminal 15 "

retransmits the uplinlr<1 shared channel 4t :5171f)reorlietermlnesdp |m|neg._6nl%ﬁém
other kand;thetd Is anether prépsyal tharte g phitk Schedelity Grant peesed
arsangesl todhe piansaitted adthueespest to theoeettansmission-of thesuplink

shared ch%nnel on.an asc-ﬂeeged asis (see Iﬁgﬂ 0.Patent Document 4), In
. system. en S YINICNYOon S scneme 1S |®] e,
this case as well, the user equ%ment (UE) terminal retransmits the upjﬁn

shared BRafReélatthePredeteritined dmtings transiiriiest, Wheh thee base
HARQsisaappliedapdiptinkof the (LTE) systerqihe-Aekitowledgementinal

nformatien ZGHUNAGK) witp respectio e ik shared mrm(%lgshared

transmitted fromthe base station apparatus to the user equipment

tePminal HPBasé@ bR ‘thE et edA LK Howledgehert Inforamtiohs ot
(ACK/NACK) the ¢eisew equipmepeIE x terminal-detetmineswhetherdheisern k

30 equipment (UE) tgrminal should; retransmit the. yplink shared channel and

retransmits the uplink shared channel based on a result of the detérmination.

The AdKTOwietgBHRENt Inforrfadithr (KCRNAEK) HeTBihCcdrPEspBhd< D the
Acknowiedgement infeimatior incladed du then Py sicak DovenlimknGontrol

%a””L%é'?Qr%%'i'l’sa%ﬁes%fﬂﬁ%ﬁbg}{%r@e”A%%tﬁﬂéPogynée’ﬁﬂéd?&':e’?mﬁ%ed
25.814 (V7.0.0), 5 "Physical layer Aspects for Evolved UTRA," June 2006

timing.” On the other hand, there is another proposal
that the Uplink Scheduling Grant be arranged to be
transmitted with respect to the retransmission of the
uplink shared channel on an as—-needed basis (see Non

20 Patent Document 4). In this case as well, the user
equipment (UE) terminal retransmits the uplink shared
channel at the predetermined timing.

Further, when the HARQ is applied in uplink of

the (LTE) system, the Acknowledgement Information

25 (ACK/NACK) with respect to the uplink shared channel is
transmitted from the base station apparatus to the user
equipment (UE) terminal; and based on the received
Acknowledgement Information (ACK/NACK), the user
equipment (UE) terminal determines whether the user

30 equipment (UE) terminal should retransmit the uplink
shared channel and retransmits the uplink shared channel
based on a result of the determination. The

Acknowledgement Information (ACK/NACK) herein



Non Patent Document 2: 3GPP R1-070103, Downlink L1/L2 Control
Signaling Channel Structure: Coding Non Patent Document 3: 3GPP TR
36.300 (V0.3.1), "Evolved Universal Terrestrial Radio Access (E-UTRA) and
10 Evolved Universal Terrestrial Radio Atcess Network(EUTRAN);Overall
description; Stage 2,9.1," November 2006 Non Patent Document 4:
3GPP R1-070060, "Resource fragmentation in LTE uplink,” January 2007 15
DISCLOSURE OF INVENTION PROBLEMS TO BE SOLVEDBY THE luded

INVENHONe physithe baskground aitrhowever imay hayethe foljowing

problegw(s}j.rvi\/hen th Or\%ransmission of the uplink shared 20 channel is

require&sln aCFCﬁt(IjOI’? o0 the transmission of "NACK" response as the

Acknowledgétpent fifefrhatior (REKINACK fEhdRbéen prépdsed thatthe
Uplink-SeReduling Geranirbealsoarsamnged te dedeansmitiedwith respectdo
the retransmission of ine uplink shared 25 shannh Thaplink Seheruling
Grant is used to determine (setWhe resource blocks to be used for pacEet

data t&bélrétransftitted ahdradedirate trahsrisSiorsowar of tHeldplink
shared c_hanlmal_m Haowever, the-fact remains tirat @hre_a Symchoonqus I.-lAF_iQ_,SO
scheme; (s applied fo,1he, system, fherefare, the iming pf the retransmission, , 4
of the uplink shared channel is determined in advance. Under such

ddhditions! irfen it NACK" Tespsride ofthe*AgkRowetieiélftihifdiration
is incorr_aalﬂy recogrized as _é'Aﬁjlia"trﬁsp@nse aj)jéhej Acknpwledgemeat 2 006
Information, Ry the ser, eayipment (UE). tesminal (i.e yhen the.hasg sfation

apparatus transmits the "NACK" resgonse; however, the user
fragmentation in LTE uplink,” January 2007

15 DISCLOSURE OF INVENTION
PROBLEMS TO BE SOLVED BY THE INVENTION
The background art, however, may have the
following problem(s).
When the retransmission of the uplink shared
20 channel is required, in addition to the transmission of
“NACK” response as the Acknowledgement Information
(ACK/NACK), it has been proposed that the Uplink
Scheduling Grant be also arranged to be transmitted with
respect to the retransmission of the uplink shared
25 channel. The Uplink Scheduling Grant is used to
determine (set) the resource blocks to be used for
packet data to be retransmitted and adequate
transmission power of the uplink shared channel.
However, the fact remains that the Synchronous HARQ
30 scheme is applied to the system; therefore, the timing
of the retransmission of the uplink shared channel is
determined in advance. Under such conditions, when the

“NACK"” response of the Acknowledgement Information is



5 equipment (UE) terminal incorrectly recognizes the "NACK" response as
the "ACK" response), the user equipment (UE) terminal incorrectly
recognizes the received Uplink Scheduling Grant specifying the
retransmission of the uplink shared charfhiel as the 10 Uplink Scheduling
Grant specifying new transmission (initial transmission) of the uplink shared
channel and newly transmits the uplink shared channel as the new (initial)
transmissionr Fofther riachizcéasy! the baseistation appatates retegnizes the
newly ffansmitted dSndplinkrshared-channel gs thedetransmitied pilink  (ue)
sharedC g@aqpl%lit ereéore, yiqthrgay 1_Elqheé:og}ies difl‘si%léltcfoor thg basea tgtsion
apparatus% correcjtly receive (?ecognize) the newfy tranSmitte uplink

shared EnanAmel: Fukther, " Wheh the $HRRTES¢hérmess Applied o theé System, a
signal 28.Gurently recejved isrcermbined-gisesh with the-eerrespending signal
previoy ceived and stored.in a § uffer so as tq imprave errar
Cormecton Copeb s ibeder 2 deaiibed ShbE when the Hcd ation
appar&@siResmécthf Fecdghiresithe rewRFF&ASHItEd 23 UplinR Shated
channekas the gplipk sharextabannelie e transeitted,thereceived newly
transmitted yplink shargd chappe! is cambingd.with the signal storegn the
Soft Buffer. As a result, it may become almost impossible to correctly decode
the sigfial 16 bbb SO <ighicant datSRefd: hrfortliately - e sighaf Ay be
repeatedhy reteansmitteshtintd fopredeferminedghaximumae@ansmigsion and
numbey s reached. Inithis case. the efficiency of the, cpmmunication in uplink
may be degraded. The present invention is made in light of the above
described cirtBmstances Bhd Tay make'it possible to ERsAreesftect e Pase
communications arsirg tedplirk sharete5 chiannetbétweern theniiserd
qquipment (LE) terminal.and the base station. apparatys even whenfokhareq

example, the "NACK" response of the Acknowledgement Information is
incorréCtyYecognizEn & PACK  ThsPERsE By e Uttt BhtiprhehPEUES Pase

terminat. dih othe ewoeds, tactordingtorkram embodinment ofdhe prégent the

invention, there-aresprovided agadio.cammunication, system apd:a,pase yhen
station apparatus, a user equipment (UE) terminal, and a communication

controf iethod in e Fitfio commitinication systém daiiabie of improving the

efficieacy ofoplink 18 colmeinicatiopmbined (used) with the
corresponding signal previously received and stored in a
Soft Buffer so as to improve error correction capability.
However, as described above, when the base station
apparatus incorrectly recognizes the newly transmitted

25 uplink shared channel as the uplink shared channel to be
transmitted, the received newly transmitted uplink
shared channel is combined with the signal stored in the
Soft Buffer. As a result, it may become almost
impossible to correctly decode the signal to obtain

30 significant data, and unfortunately, the signal may be
repeatedly retransmitted until a predetermined maximum
retransmission number is reached. 1In this case, the

efficiency of the communication in uplink may be



MEANS FOR SOLVING THE PROBLEMS According to an aspect of the
present invention, there is provided a base station apparatus 20
communicating with a user equipment terminal in a mobile communication
system. The base station apparatus inclddes a determination unit
determining whether an uplink signal received from the user equipment
terminal is to be retransmitted, a control information generation 25 unit
generatirty edattel information to permit the user equipment terminal to

transmit an uplink signalpaad a-transmissian Hnit dransmitting the,eentsal the

informafion o dhe user, equimentterminal. Further, iy the pase,siation, |

apparatus, when the determination unit 30 determines tﬁaﬁ%e upﬁ)rﬁ< S|gna?is

to be refraPifiitied Cthiercotitrsl IRformetivhigerferafion Unit Gendratek tigrared

cantrotitdarmation seasitorinelugestetransmission informationrindicatingthate

an uplionall< Sign%‘ ransmitted before from the user equipment t§rmin%Lies to be
d.

retransmitte [EF DESCRIPTION OF THE BRAWINGS 5HIG. lisa
drawing'écHemafieaiR siowing a fadiokcoiirAfiCaRoH systéprmation G,
2 is a draywingshowing exemplagy b allogation of apddpknkSchaduling r
Grant, £IG. 35 3 (a0)e showing amexample of 10 relafigoships hetwesn the
bits indicating data sizes and the data sizes; ~ FIG. 4 i1s atable
stbwirg af prendf refatidHships Befife e e bits ThdiCaiig trahSmission

powerpabwesianddhe dransmissioinp@aer valuegstem and a base station
apparatus, a user equipment (UE) terminal, and a
communication control method in the radio communication
system capable of improving the efficiency of uplink

15 communication.

MEANS FOR SOLVING THE PROBLEMS
According to an aspect of the present

invention, there is provided a base station apparatus

20 communicating with a user equipment terminal in a mobile
communication system. The base station apparatus
includes a determination unit determining whether an
uplink signal received from the user equipment terminal
is to be retransmitted, a control information generation

25 unit generating control information to permit the user
equipment terminal to transmit an uplink signal, and a
transmission unit transmitting the control information
to the user equipment terminal. Further, in the base
station apparatus, when the determination unit

30 determines that the uplink signal is to be retransmitted,
the control information generation unit generates the
control information so as to include retransmission

information indicating that an uplink signal transmitted



15FIG. 5 is a drawing showing another bit allocation of the Uplink Scheduling
Grant; FIG. 6 is a partial block diagram of a base station apparatus according
to an embodiment of the present invention; 20FIG. 7 is a partial block
diagram of the baseband signal proceséﬁfg section of the base station
apparatus in FIG. 6; FIG. 8 is a partial block diagram of a user
equipment (UE) terminal according to an embodiment of 25 the present
inventignt ore frquGIeisug partial bleclkediagramofthe basebarfksignal
processing sgstign o©f the user equipment (UE) terminal in FIG. 8;
FIG. 10 is a drawing showing communications 30 between the base station
apparatus and the user equipment (UE) terminal; FIG.1llisa
flowch@rt.$howihg R pFddeds perfditted it thié'6ase station apparatus; and
FIG. 12 is a flowchart showing afpreeess perfosmeddn the User eguiament
(UE) terminal. EXPLANATION OF REI{EIIZHERENCES 550: CELL 1001, 1002,
1003, 100 USER EOUIPMENT TERMINAL(S) 102:
TRANSMISSION/RECEIVANG AN TERNIX J04 ANIPII FfERMPLary bit
allocation of an Uplink Scheduling Grant;

FIG. 3 is a table showing an example of

10 relationships between the bits indicating data sizes and
the data sizes;

FIG. 4 is a table showing an example of
relationships between the bits indicating transmission
power values and the transmission power values;

15 FIG. 5 is a drawing showing another bit
allocation of the Uplink Scheduling Grant;

FIG. 6 is a partial block diagram of a base
station apparatus according to an embodiment of the
present invention;

20 FIG. 7 is a partial block diagram of the
baseband signal processing section of the base station
apparatus in FIG. 6;

FIG. 8 is a partial block diagram of a user
equipment (UE) terminal according to an embodiment of

25 the present invention;

FIG. 9 is a partial block diagram of the
baseband signal processing section of the user equipment
(UE) terminal in FIG. 8;

FIG. 10 is a drawing showing communications

30 between the base station apparatus and the user
equipment (UE) terminal;

FIG. 11 is a flowchart showing a process

performed in the base station apparatus; and



106: TRANSMISSION/RECEIVING SECTION 10108: BASEBAND SIGNAL
PROCESSING SECTION 110: APPLICATION SECTION 1081: LAYER 1
PROCESSING SECTION 1082: MAC PROCESSING SECTION 1083: RLC
PROCESSING SECTION 15200: BASE STATION APPARATUS 202:
TRANSMISSION/RECEIVING ANTENNA 204: AMPLIFIER 206:
TRANSMISSION/RECEIVING SECTION 208: BASEBAND SIGNAL
PROCESSING SEETON120210: CALLPROCE SSING 'SECTIONZEZ:

TRANSMIESIEN PATH INTERFACEZQ8L LA YER) 1 PRACESSING
SECTION 2082: MAC PROCESSING SECTION 2083: RLC PROCESSING
SECTION 25300: ACCESS GATEWAY APPARATUS 400: CORE
NETWGRKANBG0: RWADTOFEORMMNIEATION SYSTEM BEST MODE FOR
CARRYING ©UT dittE INVENTION 30In the following, an embodiment of the

present inv i&n, is %scriq%%;/\,/itlu)%fe_regg%ﬁo 2569 nyi%gmgg§s)

Throughout the figures, the same numbers are uséd to refer to the same or
equivalent eleffentd BASHAES STON/RECETVING ANTENNA
104: AMPLIFIER

106: TRANSMISSION/RECEIVING SECTION
10 108: BASEBAND SIGNAL PROCESSING SECTION
110: APPLICATION SECTION
1081: LAYER 1 PROCESSING SECTION
1082: MAC PROCESSING SECTION
1083: RLC PROCESSING SECTION
15 200: BASE STATION APPARATUS
202: TRANSMISSION/RECEIVING ANTENNA
204: AMPLIFIER
206: TRANSMISSION/RECEIVING SECTION
208: BASEBAND SIGNAL PROCESSING SECTION
20 210: CALL PROCESSING SECTION
212: TRANSMISSION PATH INTERFACE
2081: LAYER 1 PROCESSING SECTION
2082: MAC PROCESSING SECTION
2083: RLC PROCESSING SECTION
25 300: ACCESS GATEWAY APPARATUS
400: CORE NETWORK
1000: RADIO COMMUNICATION SYSTEM

BEST MODE FOR CARRYING OUT THE INVENTION

30 In the following, an embodiment of the present
invention is described with reference to accompanying
drawings. Throughout the figures, the same numbers are

used to refer to the same or equivalent elements and the



-10- repeated description of such elements may be omitted. First, a
radio communication system including a user equipment (UE) terminal and a
base station apparatus according to an embodiment of the present 5
invention is described with reference to EfG. 1. FIG. 1 schematically
shows a radio communication system 1000 including user equipment
terminals 1001 through 1003 and a base stations apparatus 200 according to
an embediméntiofitheqiresenbinvehtioACL0AS ShRWTS INFIG PE, thieiradic! -

communication system 0005 whigh snay-hean Evelved WTRA(Univensali ng
Terrestrial Radio Accessg an%%thRtAél}lf n(Lngy Ne&wgrl@as est%m g"'k'g' an

LTE (Laonugs$5rrﬁcgvlcﬁﬁtelon system or a super%la; system), nctﬂjj1 es a base

statiorPapparstis 15(eNBIeNdde”1 3260V and uket equiprient PUEF 10D,
(1901,:10Q2,£1003, i $00askiraminteger greaier than-zern(®)x thereinafter,

the user equipmentE(yC!E) Tagcqjeegneggrirgglt? as a user gzquiépcmgnt (UE)
terminal(s)). The base station apparatus 200 is connected to an upper node
20 stafiofieyeh s an aceBss ateway appatatdis/S00! THe §6¢6sE gateway
apparatssr3aQhisscannectedtowaaoreonetwark 40@alndhiseaseitbediseiratus

equipmept S‘%@L%%ﬁaléol%% ?ﬁﬂ%&?ﬂé’ﬁ nicatiopwith. the pase station |

apparatus 200 in a cell 50 based on the Evolved

10 As shown in FIG. 1, the radio communication
system 1000, which may be an Evolved UTRA (Universal
Terrestrial Radio Access) and UTRAN (UTRA Network)
system (a.k.a. an LTE (Long Term Evolution) system or a
super 3G system), includes a base station apparatus

15 (eNB: eNode B) 200 and user equipment (UE) 100, (100,,
100,, 1003, .., 100,; n: an integer greater than zero
(0)) (hereinafter, the user equipment (UE) may be
referred to as a user equipment (UE) terminal(s)). The
base station apparatus 200 is connected to an upper node

20 station such as an access gateway apparatus 300. The
access gateway apparatus 300 is connected to a core
network 400. In this case, the user equipment (UE)
terminals 100, are in communication with the base
station apparatus 200 in a cell 50 based on the Evolved

25 UTRA and UTRAN system (scheme).

Herein, the user equipment (UE) terminals

(100, 100, 1003, .. 100,) have the same configuration,
functions, and statuses; therefore, unless otherwise
described, the user equipment (UE) terminals (100, 100,,

30 1003, .. 100,) may be collectively described as a user
equipment (UE) terminal(S) 100,. For explanatory
purposes, it is the user equipment (UE) terminals

described herein that communicate with the base station



25 UTRA and UTRAN system (scheme). Herein, the user equipment
(UE) terminals (1001, 1002, 1003,100,) have the same configuration,
functions, and statuses; therefore, unless otherwise described, the user
equipment (UE) terminals (1001, 1002,§dI003,100,) may be collectively
described as a user equipment (UE) terminal(S) 100,. For explanatory
purposes, it is the user equipment (UE) terminals described herein that
commanivate with-thelsase stationc appardatas 2However, more gewerallyt itas

assumegkthas the terer usgl egiipment@IE) (erminabnincludesunevingoving
termingls mggi e s'?é%]sa andgiggceldotermiréarllla. Ipitheedragéc])fcoma %nication
systemel b, an’5 M &)r?hogone{ﬁ:)requency Division f\%ﬂlp exing)
scheme and an SCIFDME (Singjlex Caprieil Ficuierty Do Mdltiple an
Accessy sechamerareddsed inrdewnkink comimurications andduRlkng) scheme
commynicalienscleshegtiyely, Ihe QEDM seneme s 3 mulh cartier,
transmission scheme 10 in which a frequency and is divided into pﬁural

narrolerfiéqiendy ands (sibieRfietsy ahtPdataiaréomappell onto the
sub-cartiefs:Or dhe otherdmand,dhe SCrhMinschemerns A sisglescartiesly .
transmigslogzgaheine which 2 figausncy bandlis divded with Jespectio 5
user equipment(UE) terminals in a manner so that different frequencies can
Hé sepdtatély tided drh6AgthE pltial tséredtipiisnt (UE) termiias; and as
a resultainterferentecbetween tesminals snay beredaced, Nextj data are

commynicatign ghannels used in the. 20,Evolved UTRAZNLUTRAN system

are described. With respect to downlink communications, a Physical

Downliitk 8Réfed EhERRel (PDSTHPSrareddmbhg User Shtigment fges™e
terminats ¥00,canc aPkysiealdyowatink Control Chahnel {RDCEHS are used.

The Physical.2n RownlinkeonirolGhannel (RDCGH)may also be.called a
different frequencies can be separately used among the
plural user equipment (UE) terminals; and as a result,
interference between terminals may be reduced.

Next, communication channels used in the

20 Evolved UTRA and UTRAN system are described.

With respect to downlink communications, a
Physical Downlink Shared Channel (PDSCH) shared among
user equipment (UE) terminals 100, and a Physical
Downlink Control Channel (PDCCH) are used. The Physical

25 Downlink Control Channel (PDCCH) may also be called a
Downlink L1/L2 Control Channel (DL-L1/L2 Control
Channel). Via the Physical Downlink Shared Channel
(PDSCH), user data (i.e., a general data signal) are
transmitted. On the other hand, via the Physical

30 Downlink Control Channel (PDCCH), Downlink Scheduling
Information, Acknowledgement Information (ACK/NACK),
Uplink Scheduling Grant, an Overload Indicator,

Transmission Power Control Command Bit and the like are



Downlink LI/L2 Control Channel (DL-LI/L2 Control Channel). Via the Physical
Downlink Shared Channel (PDSCH), user data (i.e., a general data signal)
are transmitted. On the other hand, via the Physical 30 Downlink Control
Channel (PDCCH), Downlink Scheduliﬁé?ﬁformation, Acknowledgement
Information (ACK/NACK), Uplink Scheduling Grant, an Overload Indicator,
Transmission Power Control Command Bit and the like are -12- transmitted.
The Déwaliak SchediulingliafdramatibhnihcRiefess fdriexanples analDiefthe user

(user equipmeny (UER) teaningbiwho commugicates using-the,Bbysieglii pment
Downlip Shared, Shannel (EDSGH, ransport format S.ipformation of the
user data of the user, namely data size, modulation s%heme, information of

an HARTY HybBld FiasataticrRepeat reirest), -allocation diforiativntof

resourcefleeks forrdawnlitecempiunicationsanddhe dike, Themely data
Acknowledgeme t Inf rmatign ACK/NA(%K may.10 alsg be cg}iﬁga hysical
o ARG T oo (BRTCHS TR B Ty A e
Chanrf8t 5 @PHICH) Fri5e defiRed Bis)a separite physicat ERaRAcLsimikF to

the _Phy@h:@hﬂgvrﬂtrﬂxc@@ntmmhamneli(ﬁ@@&lﬂau@n:ﬂntei@mgr handrthe 1ike.
Uplink Scheduling ‘%E%”tpé'&W&JHdeeégL%ee&”}QJ%o%FAAPPW%W&H &) may

equipment (UE) terminal) who communicates using the Physical Uplin
SRared Ciraritfel (PUSCHS, transpdit foriyatinformation oFthe user data ot |
the usepHTATHRly datassize,ymodalatioyischemepaliocationtinformatianeaf 20

resouree;placks for uplink communications, information,af 1he fransuigsion

power of the uplink’shared channel .
similar to the Physical Downlink Control Channel (PDCCH).

On the other hand, the Uplink Scheduling Grant

15 includes for example, an ID of the user (user equipment
(UE) terminal) who communicates using the Physical
Uplink Shared Channel (PUSCH), transport format
information of the user data of the user, namely data
size, modulation scheme, allocation information of

20 resource blocks for uplink communications, information
of the transmission power of the uplink shared channel
and the like. Herein, the resource blocks for uplink
communications correspond to frequency resource and may
also be called resource units.

25 With respect to uplink communications, a
Physical Uplink Shared Channel (PUSCH) shared among user
equipment (UE) terminals 100, and a Physical Uplink
Control Channel (PUCCH) are used. Via the Physical
Uplink Shared Channel (PUSCH), the user data (i.e., the

30 general data signal) are transmitted. On the other hand,
via the Physical Uplink Control Channel (PUCCH), a
downlink Channel Quality Indicator (CQI) to be used for

a scheduling process, an Adaptive Modulation and Coding



and the like. Herein, the resource blocks for uplink communications
correspond to frequency resource and may also be called resource units.
25With respect to uplink communications, a Physical Uplink Shared Channel
(PUSCH) shared among user equmeniL@UE) terminals 100, and a Physical
Uplink Control Channel (PUCCH) are used. Via the Physical Uplink Shared
Channel (PUSCH), the user data (i.e., the 30 general data signal) are
transnfittedmen thidCSthep hahticviahtheiRlaysiealdplink Controt € Hammehe 1

(PUCGH) s downtink Cﬂmnﬁ&@@@lgméa@icatm&mlﬂ 1o beused for@a) with

scheduling process, an A tlve lation and odln 3 Sc e
(AMCS] s%t é%P ysmaFDo link zlsrjed hargneél%1 ll "tEpsc)

Acknowleddément ffornhaticn TASK/NACK) with rééﬁeéﬁ@%ﬁellﬂ%é‘ﬁnt

DewnlinkeShatad Channek (RRSCH) and the- like are transmitted. As the
Ackno e (?1 nt5|nforma,t| %K/SI\éACK elther an "ACK

at thaf the
(Acknowle gement?ermees%onse in atlngt at the transmitted S|gnal has been

adequitel) tEorreEly) Tegeed Groa PRAC K (NEgafive AckRBifedgerient)”
response-mnieating-that thetrmnsmitied signal frascnatdaeemi 0 adequaielynse
(corregtly) received isransgitt d@ransmtfe&thse{g}{ \thg Bhysieal, Uplink
Control Channel (PUCCH), in addition to the CQI and the Acknowledgement
Iﬁ@ormﬁ%ﬁ‘{%@%ﬂQA@Rf%SEFiéduﬁﬁﬁ‘F?e‘éﬁFes% for-redbEite aftGcation for
the uplink shared 15chanae|, asRelease Reguéeskin Pensistent Scheduling

and the,Jike, may alsp. be trangmitted; Hergin, the reseyree gllpcafign for the

uplink shared channel means that, via the Phgsmal Downlink Control Channel

(PDCCEHY Y stbfraftet tHe basaxafion ApphratiisTépofts 16 e B5Er 20
equiprRentidJE) terminalsthat the aseépequipomerfic(t) E)terminal ig ableatosd

cammupicate yiththehase, station apparaips-using dhe yplinkishared g ang

channel ina folfowmg subframe.
he like may also be transmitted. Herein, the resource

allocation for the uplink shared channel means that, via
the Physical Downlink Control Channel (PDCCH) in a sub-
frame, the base station apparatus reports to the user

20 equipment (UE) terminal that the user equipment (UE)
terminal is able to communicate with the base station
apparatus using the uplink shared channel in a following
subframe.

With reference to FIG. 2, bit allocation of

25 the Uplink Scheduling Grant transmitted via the Physical
Downlink Control Channel (PDCCH) from the base station
apparatus 200 according to an embodiment of the present
invention is described. As shown in FIG. 2, the Uplink
Scheduling Grant includes bits indicating data size,

30 bits indicating modulation scheme, bits indicating
allocation information of frequency resources (i.e.,
resource blocks), bits indicating information of

transmission power, CRC bits masked by bits indicating



With reference to FIG. 2, bit allocation of 25 the Uplink Scheduling Grant
transmitted via the Physical Downlink Control Channel (PDCCH) from the
base station apparatus 200 according to an embodiment of the present
invention is described. As shown in FIG.1Z the Uplink Scheduling Grant
includes bits indicating data size, 30 bits indicating modulation scheme, bits
indicating allocation information of frequency resources (i.e., resource
blocksyrbitdineicatirg infermation biirahsMiission powera CROBitsmhasked 9

by bits.indicatinge -14-1am kD Hf the wser gquipment(WE):termiaal
communicating usir}%thﬁup[}%ﬁ gar.ed ch%nnel and the like In the

ke. .
following, the information bits mciuded i thethpjﬁﬁ1 %Kc%ae%ﬁﬁgbé;:asnt are

separatef5dedciibed s derdil XBiEChgitatingd&tasizes re  SeDRS ShEWH
inF1Ga3sthe values:0f dbe sbits indicating data size" may be associated with
the data 10 size. The table of FIG. 3 may be defined with respect to the
modulation schemes or with respect to the numbers of resources blocks. In
the casé bf FIG 3! fHeH theBphinke Seheduling Grant includes a value
"111111" which is the lasi{highesty(G#113) vahe among $4valurs thatits
can be gxpressedH5g six (6) bits,as.the valueof e bits Indicating dafa
size", the Uplink Scheduling Grant indicates (specifies) that, in the next
gérmittedt Bplink fransatission frdm the %s@?%qﬁ?prﬁ@ﬁﬂ(l?@) terfiinals the ct
uplink shatee channektransmited-hefore s ta be 20:rgiransmittedhe numbers

When ghe Unlink, SehedulingGrantspegifies the refransmission ofifbg ynliok
shared channel as described above, it is configured so that the value of the
"bits indidatily daksizé isétédiial 18 °1 19 £ 81 2 withotE 25 ¥ait. THis "hich

configurationelaigely differstfeem)a convontionabschemeowhéreradsticht hat
specificyalye SQQP@QQQJB‘?J @t{ﬂﬁsm{%@i% pfihe uplink shared ghannel isy o
set as the value of, for example, the "bits , ,
“bits indicating data size”, the Uplink Scheduling Grant
indicates (specifies) that, in the next permitted uplink
transmission from the user equipment (UE) terminal, the
uplink shared channel transmitted before is to be
20 retransmitted.

When the Uplink Scheduling Grant specifies the
retransmission of the uplink shared channel as described
above, it is configured so that the value of the “bits
indicating data size” is set equal to “111111” without

25 fail. This configuration largely differs from a
conventional scheme where no such specific value
specifying the retransmission of the uplink shared
channel is set as the value of, for example, the “bits
indicating data size” of the Uplink Scheduling Grant.

30 Further, in a case of retransmission in response to the
specification by the Uplink Scheduling Grant, even when
the value “111111” is set without fail as the value of

the “bits indicating data size”, the user equipment (UE)



indicating data size" of the Uplink Scheduling Grant. 30 Further, in a case of
retransmission in response to the specification by the Uplink Scheduling
Grant, even when the value "111111" is set without fail as the value of the
"bits indicating data size", the user equrﬁnfiént (UE) -15- terminal 100n can
easily recognize the data size of the uplink shared channel because the data
size in the retransmission is to be the same as that in the corresponding

initial tramsmission. Namedy) the sisky Srequipmiert (UE) téerhmat 100nd$ able
to trangpit the uplink-shaneghchanneal assuming dhatthe datasize of the

uplink sgﬁgg%ghgngegto q% r%transemjcthed issathg same as thgt o%hee uplink
shared ¢ annelmlnlstlajﬂyrhansmi?te . As fescrfﬁedaefbove,tby Eeflnlng (using) a
part 1Gof IS vaR@s of the 'bits Indicatiig tatd Size" ddthe datatifdicafifg
(specibipalherretrapsission af e uplk shased chaonekintieinexine
permitted unlink transmission, it may become possi or user. equi nt
(0E) (S 1000 o ae e S R ey G o ee
Scheddhihd Crafit i< fot theanmal rafshissich (AW tidristfission) bt theme as
retransmissiorT of the uplinkshared-eldannelnhethis case athey'bitsandicatingd .
data size” may also,e galled & TRRL (Transpprt FarmatiResquice Indicaton),
or the like. 20Further, in the above example, a'case is described where the
Aimbérfofthe "Bits fidicating Hata Size® id 8@} (ke "PRLPL £'§ A90wRvef e
the number afithe ¢bits indicatirg tata size” rthay betgreaterithanor less than
six (6), (for gxanaple, four (4) bits 0,5, 25,hits) Eurther, in the aboye example,

a case is described where the value "111111" is used as the vale indicating

that "thé TPARK SHarsd chanféMransittedPBERdIE 1Std BE rbtransifitted".
However, apyather valyetsuchias 11101010 512201 yor-thedike: mayuwe: 80er

glternatively used  Eurther, ay ather adeayate;yalue determingd, in advance

between the user equipment (UE) terminal 10011 ang1 the base statjon | .
appaﬁhﬁ%%ﬁﬂfﬁﬁﬁﬁﬂe(“ew ransmission) or the retransmission o

the uplink shared channel. 1In this case, the “bits
indicating data size” may also be called a TFRI
(Transport Format Resource Indicator) or the like.

20 Further, in the above example, a case is
described where the number of the “bits indicating data
size” 1is six (6) (like “111111"). However, the number
of the "“bits indicating data size” may be greater than
or less than six (6) (for example, four (4) bits or 5

25 bits). Further, in the above example, a case is
described where the value “111111"” is used as the vale
indicating that “the uplink shared channel transmitted
before is to be retransmitted”. However, any other
value such as “111110"”, “111101” or the like may be

30 alternatively used. Further, any other adequate value
determined in advance between the user equipment (UE)
terminal 100, and the base station apparatus 200 may be

alternatively used as long as the Uplink Scheduling



alternatively used as long as the Uplink Scheduling -16- Grant includes a
specific value associated with the information indicating whether the
retransmission is required in addition to the Acknowledgement Information
(ACK/NACK). However, from the viewp‘o}rﬁt‘of maintaining 5 the linearity
between the values expressed using the number of bits and the data sizes as
much as possible, it may be preferable to use a boundary value of the range
of the Gakies indichtidgthe duta siZes: Further, i may betmererpréferdlsie to
use, goﬂr&)@ﬁﬁl@é @ﬁe ha&ijl@ﬁi@.mgﬁeb«gé&?teﬁt)w&é&af%mgsﬁg&galg@iitaath
can be expressed by using.the number of hits as the yalue indicating that !'the
ptionsec it st e i
indicatifg frothil&tion sBRERES Foff exampleE tHe TeRtibMShip befedrrtHel ng
values:ofthei'bitsindigating waedulationseheme "«and thes modidation the
schemes may be.defined as follows:,(00):QPSK 20 (01):16QAM (10):64QAM
DN R ASate) T B St Mecaton o hatbn o D2
resource 25 Bl0eRsBIRHE FetatiGnsHip betweeRtHedafves ot the ‘Hitsthe
indicatiag gdocatiam infounaten ohtesoircedlacks"anditheialkkocationurther,

‘tﬂ‘;‘}’rm%%% resowsehlocks may be defingd by, for example, asspglating.
10 (i.e., the greatest) wvalue among the values that can be
expressed by using the number of bits as the value

indicating that “the uplink shared channel transmitted

before is to be retransmitted”.

15 <Bits indicating modulation scheme>
For example, the relationship between the
values of the “bits indicating modulation scheme” and

the modulation schemes may be defined as follows:

(00) :QPSK
20 (01) : 16QAM
(10) : 640AM

(11) :N/A (Not Applicable)

<Bits indicating allocation information of resource
25 blocks>
The relationship between the values of the
“bits indicating allocation information of resource
blocks” and the allocation information of resource
blocks may be defined by, for example, associating the
30 resource block numbers indicating both ends of the range
of the resource blocks that may be allocated to the
uplink shared channel (i.e., the highest resource block

and the lowest resource block in the range) with the



30 resource block numbers indicating both ends of the range of the resource
blocks that may be allocated to the uplink shared channel (i.e., the highest
resource block and the lowest resource block in the range) with the -17-
value of the "bits indicating allocation information of resource blocks". The
relationship between the value of the "bits indicating allocation information of
resource blocks" and the resource blocks numbers indicating both 5 ends of
the range of thef résource blocksnthat atayr be allbeated tonthendplimteshiaredo £
channeland is-desgriked in, forgxample,the follQwingReeument3GPRie of

R1-061308.40, <Bits indicating Information of fansmission pOWer? ooqurce
The relationship between the valdes of the "Dits in 'caItTllng information o

transniisSiBhPowES drtPthesipforhtation. 6Fthe RARSHISSIGN pbRet sy beth
definedrassshawniir artable-obFIGn4. Indhis.ease thedbsinfarmation obthe
transmission Rower.maybe [efered to.as. Jor example, an,aifset value wil o
respect to a Sounding eference Signal (i.e., a itterence between the
transmiisiohPoveervalle of the uptihk Shared thanferand the transmission
power3eige ok the Sosinding 20 Reference Signal). Otherwise, the
transmission power value may be expressed using an absolute value.
Otherwise, the value of the "bits indicating information of transmission power"

rhay reépresént atérRtivealde Wit respekt f tHe G ARBMTSSIoN powEi 25
value of the previoustsamsmissiom onh paybe aewaluelsf "Ad indhe tallowing

fo”nmab5¥2J§gghggfﬁgglq%@@§ﬁgg¥89(B%n%§§4gﬂfgg§égjpower" and
+0(PL¥AMCS (MCS () ) + (1) 30

he information of the transmission power may be defined
as shown in a table of FIG. 4. In this case, the

15 information of the transmission power may be referred to
as, for example, an offset value with respect to a
Sounding Reference Signal (i.e., a difference between
the transmission power value of the uplink shared
channel and the transmission power wvalue of the Sounding

20 Reference Signal). Otherwise, the transmission power
value may be expressed using an absolute value.

Otherwise, the value of the “bits indicating

information of transmission power” may represent a
relative value with respect to the transmission power

25 wvalue of the previous transmission or may be a value of

“A" in the following formula.

Ppusca (1) =min{Puax, 1010910 (Mpyscu (1)) +Po_puscu
+0PL+Aucs (MCS (1) ) +£ (1) }
30
Where:
i: index indicating sub-frame

Pruscu (i) : transmission power of PUSCH in sub-



Where: i: index indicating sub-frame PPUSCH (i) : transmission power of
PUSCH in sub- -18- frame#i Pmax: maximum transmission power of
user equipment (UE) terminal MPUSCH the number of Resource Blocks (RB)
5POPUSCH: parameter designated by‘rﬂegtWork (NW) a: parameter
designated by the network (NW) PL: Pathloss value Amcs: offset value
set with respect to each Modulation and Coding Scheme (MCS) 10f(i): offset
value foragidstment, f(i)= f(i-1)+A <CRC bits masked by bits indicating an ID
of the user egpipment:(UE)terminal communicatingusing the uplink shased
chann?gE}SIQe val% of the "CRC bits masked by bits indicating an 1D of the
user equmentrwﬁ) erminal communicating using the uplink shared
channel" ma}iyecobtained By I6r eRdmpis THASKING 16-ERC Bits by using 16
bits data indigating thedBroftbedisef iipmentt by network (NW)

10

15

20

25

30

o: parameter designated by the network (NW)

PL: Pathloss wvalue

Aycs: offset value set with respect to each
Modulation and Coding Scheme (MCS)

f(i): offset value for adjustment, f(i)= f£(i-1)+A

<CRC bits masked by bits indicating an ID of the user
equipment (UE) terminal communicating using the uplink
shared channel>

The value of the “CRC bits masked by bits
indicating an ID of the user equipment (UE) terminal
communicating using the uplink shared channel” may be
obtained by, for example, masking 16 CRC bits by using
16 bits data indicating the ID of the user equipment
(UE) terminal, the CRC bits being calculated based on
the “bits indicating data size”, the “bits indicating
modulation scheme”, the “bits indicating allocation
information of resource blocks” and the “bits indicating
information of transmission power”.

The information bits shown in FIG. 2 and the
numbers of the information bits are one example only.
Therefore, any information bits other than the
information bits shown in FIG. 2 may be transmitted as
the information of the Uplink Scheduling Grant, or only
a part of information bits shown in FIG. 2 may be
transmitted as the information of the Uplink Scheduling
Grant. Further, any number of bits other than the

number of information bits shown in FIG. 2 may be used.



20(UE) terminal, the CRC bits being calculated based on the "bits indicating
data size", the "bits indicating modulation scheme", the "bits indicating
allocation information of resource blocks" and the "bits indicating information
of transmission power". 25The informatior bits shown in FIG. 2 and the
numbers of the information bits are one example only. Therefore, any
information bits other than the information bits shown in FIG. 2 may be
transmitted as the idformatibntefatherUplinkeseheduoling Srant, wronhyf 30k ts
p?r:] ofiiﬂ&rm%btsiﬁasaowmgd: & @ My Q%H%ngm%%%d aﬁﬁheﬂh@formhation
of the Uplink Scheduling Grant. Further, any number its,other than.the .
e PO At DS SHGHA 11 FIC, Biey b6 ushd e Tpbing
relatioh8AipsTEthveRNthe VaIIES 6F SBitlineliceEting dard dize" and thadaian
sizes aid the relationships betweendhe valwes ohther'tits indicating,
informgti(snn eog Erla\pes[nissigp Qwer® alnedsthgnipformation 5 of the transmission
power shown In FIGS’ 3and 2 respectively, dre examples only. In

the above example iR Fi&e 32 AcEsecisdEsEribet WhEre Sne YafirsS6f 62

valuessexpressed byndsiag dhe "bits indieatings data size"” iscdetinedasihe 10

value indjcating the.require t of the re missjan i i
Schedﬁﬁ%%%%to }ggggifyﬂ%%g ?éattr}ghg scg m%%ieogn é??h%e ugl%rﬁl%gr%{r%%dc han nte}ie

ttansniitéd befdrt Howadert %ﬁeFﬁﬂWﬁ%BértQﬁ‘ a{’rﬁﬁotﬁ%ﬁ? TiroAmaficn its
in the WplinksSchedulihgGrantunay deckz used 40 sndicateythenrequirement of

the retransmyssion. £ example. a yalug, 11y 9t the Bitsindicating, o i+t eq
modulation scheme" in the Uplink Scheduling Grant may be defined (used) to

indicate"the rRquird et s thé TEFaRsMmisEion of theaplink Shared Bhafifel.
20Furthef casgescribéd above, imtheUalidve: egahpder ini BHG G3 2a case s be

q@ﬁc“gggaw%%efHHEXQWQ the requirement of the retransmission.

For example, a value “11” of the “bits indicating

modulation scheme” in the Uplink Scheduling Grant may be
defined (used) to indicate the requirement of the
retransmission of the uplink shared channel.

20 Further, as described above, in the above
example in FIG. 3, a case 1is described where one value
of 64 values expressed by using the “bits indicating
data size” is defined as the value indicating the
requirement of the retransmission in the Uplink

25 Scheduling Grant to specify the retransmission of the
uplink shared channel transmitted before. However,
alternatively, a bit other than the “bits indicating
data size” may be separately provided to indicate the
requirement of the retransmission. For example, as

30 shown in FIG. 5, one bit in addition to the “bits
indicating data size” may be provided in the Uplink
Scheduling Grant so that the values of the bit indicate
whether the Uplink Scheduling Grant specifies the



of 64 values expressed by using the "bits indicating data size" is defined as
the value indicating the requirement of the retransmission in the Uplink 25
Scheduling Grant to specify the retransmission of the uplink shared channel
transmitted before. However, alternativé%}? a bit other than the "bits indicating
data size" may be separately provided to indicate the requirement of the
retransmission. For example, as 30 shown in FIG. 5, one bit in addition to the
"bits indkcatimgpaaresizge” afay-be providel inthe WplinkeSelveduling Srartttse!
that thearalues of the bit indieateswhetherdhendplink Sebeduling Gfant 1ues
specifigj,? t Ee-%oi-tretrangmeis%o iOf]Eh L Ii&lﬁfhare% chaQneI transmitte

before. Tn this case, for exampl%, whether the valuds of the bﬁqg%ﬁgﬁplin he

Schedifing Grart rmdieate I UplinksSetredilirgGrart sipecifyirgttes 1o of

retransmission ofi b thediplink shated chanaektransaitted befere” may be
definege%ifoélgwsiq; fol(Y\éh%n_ the value of the bit is 0): the Uplink Scheduling

Grant specifies the transmission of the uplink shared channel as the initial

transmission (He®P16&¢&nsmissfordt (WHenPthe vVaué bf théditis 43 the
UplinkssehkedulinggGrantrspegifies the-rettansmissiosrafthedplink shared

channel transmiffed DETOIR, hne1 a5 cQINGNNISE, the value of the Bits

be 15defined as follows: (When the value of the bit is increased when
cdmpdredtiith fife- é8rresponding value upon the previous transmission in the
same processiyHbe Wpknk/Sthedulinghe bit is 1): the Uplink

Scheduling Grant specifies the retransmission of the
uplink shared channel transmitted before.

Otherwise, the value of the bits may be

15 defined as follows:

(When the value of the bit is increased when
compared with the corresponding value upon the previous
transmission in the same process): the Uplink Scheduling
Grant specifies the transmission of the uplink shared

20 channel as the initial transmission (new transmission).

(When the value of the bit is not increased
when compared with the corresponding value upon the
previous transmission in the same process): the Uplink
Scheduling Grant specifies the retransmission of the

25 uplink shared channel transmitted before.

The increase of the value of the bit refers to
a case when the value changes from 0 to 1 or from 1 to O.

Next, a base station apparatus 200 according
to an embodiment of the present invention is described

30 with reference to FIG. 6. FIG. 6 schematically shows an
exemplary configuration of the base station apparatus
200 according to an embodiment of the present invention.

As shown in FIG. 6, the base station apparatus



Grant specifies the transmission of the uplink shared 20channel as the initial
transmission (new transmission). (When the value of the bit is not
increased when compared with the corresponding value upon the previous
transmission in the same process): the @fﬂl‘nk Scheduling Grant specifies the
retransmission of the 25 uplink shared channel transmitted before.

The increase of the value of the bit refers to a case when the value changes
from 024001 br fronda o). transniNexpw/ base station apparangs 200, an

according te anempodimentetihepresephinvention is gesetbed 30with a
refere%ce t%FI%. 6. FIG. 6 schematically ShO)éVS an %bgmpgaré/ G nfiguration

1 .
of the basé station éﬁBSratBé %%%Sasclcno?dlsnegctolgﬁ] embddiment of the present

inventiore ASSSHEWN #¢ FIGOB, th base Statiorr apsaratids 221°200 includes
a transmissian{receiving antenna 202, an amplifier 204, a

transm|SS|on/rece|v%s%%tleorr.1 gg@aa t_E:)raaseg)ra(}rilgtsel%1n%J | proc Eselngasectlon

208, a call processing section 210, and a transmission pat Sinterface 212.
The uséridataitrarsmitet forndthetrasd stativhrapatarisc260 {0 the user
equipraepk(UE) teroiinal H0Qr imdewnlink are transmitted drar @nhighet gher
Sta“ons(;eggiéﬁe fecgss gpfeway. appar 5‘%&%@% '8%%@9&% at gfugherlayer 4
than the base station apparatus 200 to the baseband signal processing
SéttioR 208 Via%he fratshiissionipathiifterfite sédtiohPP12BPtiebase 200 to

statiorcapparaie®208. signal processing section 208 via the
transmission path interface section 212 of the base
station apparatus 200.

In the baseband signal processing section 208,

15 segmentation and concatenation of the user data, an RLC-
layer transmission processes such as RLC (Radio Link
Control) retransmission control, MAC (Medium Access
Control) retransmission control, such as an HARQ (Hybrid
Automatic Repeat reQuest) transmission process, a

20 scheduling process, a transport format selection process,
a channel coding process, and an IFFT (Inverse Fast
Fourier Transform) process are performed; and the signal
processed in the baseband signal processing section 208
is transmitted to the transmission/receiving section 206.

25 Further, with respect to a signal of a Physical Downlink
Control Channel (PDCCH) which is a downlink control
channel (DL-CCH), the transmission processes such as the
channel coding, the IFFT and the like are performed; and
the processed signal is also transmitted to the

30 transmission/receiving section 206.

In the transmission/receiving section 206, a

frequency conversion process is performed so that the

baseband signal output from the baseband signal



In the baseband signal processing section 208, 15 segmentation and
concatenation of the user data, an RLC- layer transmission processes such
as RLC (Radio Link Control) retransmission control, MAC (Medium Access
Control) retransmission control, such a§%1%‘HARQ (Hybrid Automatic Repeat
reQuest) transmission process, a 20 scheduling process, a transport format
selection process, a channel coding process, and an IFFT (Inverse Fast
FouriepTransformy precaessare’ féridrmednand the sighat procéssetlinithea
baseband sigalffaeassingsegtion20disdransmittedtodhies ignal is

transmission/receivin ction 206,25 F r, with respect to a signal of a
PysicH Dok Conr CHBneT (BT AR oo Sk carel
channék (DISICCHY, thérartshiissfbrrpiotesses &uch as the channel coding,
the IFFT and the likenarerperéenmaed randithe-pracessed sigrakis @iselata
transmitted 1o the 30 yansmission/receiving section 206, Infhe, 1 100,
transmlssmnTrecelvmg s&Ction IS

. ﬁog,sg]?reeq ercy conversion pGrocess
perforiredtSé tHat the Yadebandasigralrdumput ftbn thie Basesdnd Sighat 22T
processing seation 20848 convededdntoya signal dr avadiadreguency band.

Then the_converted signal is;arpplified by the %B'ifiea(n?p%%”i%dér%‘?”@%d
via the transmission/receiving antenna 202. 50n the other hand, regarding
the usefaatd trahsmitted froRT T G¥erequiphiéit (RIE)H_Fminal 10011 to the

_base s;aﬁmappaﬁai%@fﬁgaisignab@fﬂhemmajatam tlae_m@iekfeequency
is received by the fransmissiop/receiMing gntenna, 302, amplified by the, 1
amplifier 204, frequenc¥-converted by the transmission/receiving section 206
into a BESEHARD $ifhat "atd gt ShtoSthe “0ask sEmRPSighaPprotessing

section 208 of the basetstation appandtusi20hl processing section 208,

15 with respect the user data included in the input
baseband signal, an FFT (Fast Fourier Transform) process,
an error correction decoding process, a reception
process of the MAC retransmission control, and a
reception process of the RLC layer data are performed;

20 and the processed signal is transmitted to the access
gateway apparatus 300 via the transmission path
interface section 212.

Further, as described below, when the Uplink
Scheduling Grant specifying the retransmission of the

25 uplink shared channel to be transmitted, the baseband
signal processing section 208 sets the value of “bits
indicating data size” to the value indicating that the
Uplink Scheduling Grant specifies the retransmission of
the uplink shared channel transmitted before.

30 The call processing section 210 performs call
processes such as setting and releasing a communication
channel, management of the base station apparatus 200,

and management of radio resources.



In the baseband signal processing section 208, 15 with respect the user data
included in the input baseband signal, an FFT (Fast Fourier Transform)
process, an error correction decoding process, a reception process of the
MAC retransmission control, and a reception process of the RLC layer data
are performed; 20 and the processed signal is transmitted to the access
gateway apparatus 300 via the transmission path interface section 212.
Further, as describ&@ belove,rwhaarthe UplinkSéheduling Gramtfspetifying

the retraps/pission ofthe 25 uplink shased cbanpel tooke transmitied e with
baseband signal processing sectio 8 sets, the value of "bits indicating data
size" t(rﬁgg % ucegn%?cgt?n%'tﬁgt théJ p]insl/< §éﬁ?§vdgulﬁ1% Gran :lpéerchies the
retranSiisSioN bR e tipirik ShareReltaané tFarsmitteseore 130T e 64l o
processinrg section 210 performs call processes such as setting and releasing

a communication cf%asnn%lbmrprgnlargektq%r]t ozf,thghbeasﬁeja%tgb'gigg @pparatus 200,
and management of radio resources. -23- ext, an exem%fary.
configlratiorcstithe FasEbstd sighalprocessigisectiti 208 s BESEed with

referenee ta FHG2T78E|G a7 showsran: exemplayecanfiguraten pf #iel an RLC

baseband signal progessing sectigy

10 In the baseband signal processing section 208,
the layer 1 processing section 2081, the MAC processing
section 2082, and the RLC processing section 2083 are
connected to each other.

The layer 1 processing section 2081 performs

15 the channel coding, the IFFT process and the like with
respect to the data transmitted in downlink and the
channel decoding, an IDFT process, the FFT process and
the like with respect to the data received in uplink.

The layer 1 processing section 2081 receives

20 the Downlink Scheduling Information (including an ID of
the user communicating using the Physical Downlink
Shared Channel (PDSCH), the information of the transport
format of the user data of the user and the like), the
Uplink Scheduling Grant (including the ID of the user

25 communicating using the Physical Uplink Shared Channel
(PUSCH), the information of the transport format of the
user data of the user and the like), and the
Acknowledgement Information (ACK/NACK) with respect to
the uplink shared channel from the MAC processing

30 section 2082. Further, the layer 1 processing section
2081 performs the transmission processes such as the
channel coding process and the IFFT process on the

received Downlink Scheduling Information (including the



5208. As shown in FIG. 7, the baseband signal processing section 208
includes a layer 1 processing section 2081, a MAC processing section 2082,
and an RLC processing section 2083. 10In the baseband signal processing
section 208, the layer 1 processing sectiofi 2081, the MAC processing

section 2082, and the RLC processing section 2083 are connected to each
other. The layer 1 processing section 2081 performs 15 the channel coding,
the IFEP précédsand the fikewith: respety to tie data raRBiritied in downlinkk
and therchannet desading(and®@BT, progess, the kdiprocess and theslikeort

with respect fo t ta received in uplink. The layer 1 processing. sectio
2081 rg((g:)éﬂ/ae%s f%etfgg Bownlink (gﬁlecfugi]r%hl%félr?nggtioanr%ncﬁ%iin%%glﬁe)lD cghﬁe
user cBmmubkicathgUsirig thePaySical DeWitinkShared ChafnéNPDSEH),

the infesnatian ©f the, franspoag fornnat el the-usetdataref thediser anckthes1
like), t 8 p[n S l%edulin Grant.(including, the 1D of the ser 25
o e e EPe gt Uik Shon BAsen PUSRES, #5 =2
informafi6h ot e trahspbft fofrat ofthe-iSer-d&fd) of theuseraand the like),
and thedAeknovdedgament infosmation(ACHKMNAGKY withiespect taprthe: to

uplink shared chagnel ram {he MAG processing 30sedion 2082, Eytner, the

Iﬁéer 1 processing section 2081 performs the transmission processes such
the tHFftiet eBint process dm theiFFTEpriteston thePfeceied ST
DownlinknSchedulinich information fkachiding e 24wnlink Shared Channel

(PDSCH), the information of the transport format of the
user data of the user and the like), the Uplink
Scheduling Grant (including the ID of the user

15 communicating using the Physical Uplink Shared Channel
(PUSCH), the information of the transport format of the
user data of the user and the like), and the
Acknowledgement Information (ACK/NACK) with respect to
the uplink shared channel are mapped onto the Physical

20 Downlink Control Channel (PDCCH) which is a downlink
control channel (DL-CCH).

Further, the layer 1 processing section 2081
further performs the demodulation process and the
decoding process on the CQI and the Acknowledgement

25 Information (ACK/NACK) mapped onto the Physical Uplink
Control Channel (PUCCH) transmitted in uplink and
transmits the demodulated and decoded result to the MAC
processing section 2082.

The MAC processing section 2082 performs the

30 MAC retransmission control, such as the HARQ
transmission process, the scheduling process, the
transport format selection process, and a frequency

resources allocation process with respect to the



ID of the user communicating using the Physical Downlink Shared Channel
(PDSCH), the information of the transport format of the user data of the user
and the like), the Uplink Scheduling Grant (including the ID of the user 5
communicating using the Physical Upliﬁ@%hared Channel (PUSCH), the
information of the transport format of the user data of the user and the like),
and the Acknowledgement Information (ACK/NACK) with respect to the

uplink épiaréd ehanfel Thetreceivied Downlink Sk Sthedsliig thfbimdtion
(including the D of the yser canppupicating tisiRg the: Physical Bewnlink
Shared Clllhlargnneen éPg{%iH%,ethe.iQ%[qation %fethg etr%ns&orgchrmatsof r’ghe u‘Es)eer
data of the tser an li e)r,ntll}ne pIin(f< §§he&ullng rant (?nca]uﬁmg the 1D of
the usépP1B cormkmelnicaiihglisingthe PHysicdah UplmkeSRarstChamagpd sub-
(PUSGH)tbe informatioarefdbe dranspostfosaed of the user datasof-thesuser: o
and the like), and the. Acknowledgement Information (ACK/NACK) wit

B 13 SR o I L AR

DownlfifidEBAtrof Ehanhef (PDECHIwhith?is £ doWnfink tohtdrERakfRele
(DL-CEkheived bRurther,dbetayerd precessing seciam2081 fudberted in

performs the demadulagon process and,the decoding pracess on the CQl
and the Acknowledgement 25 Information (ACK/NACK) mapped onto the

PRysic4 UplinkiContt6PERENNEPEYE CHY transhifttedfihtuplinkeard rahgmits
the demadidatecband decoded result &o the MAAC proeessing Section 2082nnel

The MAG, pragessing seetlon 2082 erforms e 3 MACJetansmissinn (o

control, such as the HARQ transmission process, the scheduling process, the
transpbftBrmat SelgttioR protess, aHd 4 Ffequetcy reSBurdes’alfdcition=es
processlwithaespecttodthes s25<dewnlintousepdatae 13 this casectheining

scheduling, process ieigrs oA processofsglectng auser equinment UE) o
terminal to receive user data using the downlink shared channel (DL-SCH) in

a preddt&imin@asub: B e, The angs6it firarssisttion plodesstetérs
to a preeéss ot deterniinmgsthiecdhotiutatiareschierae, tHéeodingaate;, rartdi the

data size efithe yser data tg hefieceivad by the uset gduipment(Uk), tepminal
selected in the scheduling process, The determination of the 10 modulation

schenm& TBATy rateaid tiita 3fze may & perormet Badet ol Sfor

exampigua paiue of TR (Chamheh Quality hdicator) réporteceffom the Gser

equipmepbYE)terminalsia upliak. Eyiihghdhe freguencyieseHIGes; s

allocation proceps,refers (0.8 prggess,of detemiNing cection 20s1.
Further, the MAC processing section 2082 reports the
Downlink Scheduling Information, (i.e., the ID of the

25 user and the information of the transport format of the
user data of the user), to the layer 1 processing
section 2081, the user communicating using the Physical
Downlink Shared Channel (PDSCH) determined in the above
various processes (i.e., the scheduling process, the

30 transport format selection process, and the frequency
resources allocation process).

Further, the MAC processing section 2082

performs the reception process of the MAC retransmission



15 resource blocks to be used for the transmission of the user data received
by the user equipment (UE) terminal selected in the scheduling process. The
determination of the resource blocks may be performed based on, for
example, the value of CQI reported fronrthe user 20 equipment (UE)
terminals in uplink. The value of CQI reported from the user equipment (UE)
terminals is reported from the layer 1 processing section 2081. Further, the
MAC sreeessing Settion 2682 idpusrttircBownlink S dhedhusinghfdraration,
(i.e., the IR of the, 2puserand thei nmrén&tmgfemtr@@%wﬁ &rgnat of the
user daﬁof thﬁe user), to | the la er processcl g,sect n 20 euser ...
communlcafng usin % he E’Tﬁysma ownﬁﬁﬁ( hared ﬁanﬁ Il §&?—B
determifedltiA theé above ROt B es86s it CHHfes sERdUlmgtSroteRs Ofres S
3@ trarspare fLQ!HtaitrSﬂ%Ct{(Hé@fC&@Sﬁpﬁ@dﬁh& frequeney resourcesmatiocationg
proce sge user Furthe the MAC proce ssing s ctlon 2082 performs the

usin are anne
receptlon process o t AC retrgansmlssmn 6- control,  the scheduling

procesy; ?ﬁ@?r%&ﬁéb@ﬁdfo%]a’f §EREEoNn &B@e§§,aéﬁd>ﬂ¥é?fréaﬁé‘ﬁéy pedGifEésn
allocatien peecessewith sespect tprtbeaplinkuses data.itnithis ease, the

schedyling process refefs fo a P£%°e§§d§ 195S?'e%'”ga%HS%%q%iQE%e@i@@of

terminal transmitting the user data by using a shared channel in a
drédetefminet subFamE OTRE trarsportforfifat Slection5rotess refdfs 1o a
procesgiaf) determiniag the modulation schemse;thecoding ratecand the ata

size of 1 e et dala tarbe transritied by the ser equipmentiUB) e, and

terminal selected in the scheduling process. The determination of the
moduldfiéf sthéme toditty Pate’ ahtdhta 3 nfdy bé perfofméa Faset on,
for exaraples aovalae of dh SIR (Sighat-to-Intesfefenea powssvRati®)=0rith or

Rathlogs valug,af 3 Squnding ReJEIENCEIg@ erence Signal
transmitted from the user equipment (UE) terminal in
uplink. The frequency resources allocation process
refers to a process of determining resource blocks to be
used for the transmission of the user data by the user

20 equipment (UE) terminal selected in the scheduling
process. The determination of the resource blocks may
be performed based on, for example, the value of the SIR
of the Sounding Reference Signal transmitted from the
user equipment (UE) terminal in uplink. Further, the

25 MAC processing section 2082 reports the Uplink
Scheduling Grant, (i.e., the ID of the user and the
information of the transport format of the user data of
the user), to the layer 1 processing section 2081, the
user communicating using the Physical Uplink Shared

30 Channel (PUSCH) determined in the above various
processes (i.e., the scheduling process, the transport
format selection process, and the frequency resources

allocation process). Further, the MAC processing section



transmitted from the user equipment (UE) terminal in uplink. The frequency
resources allocation process refers to a process of determining resource
blocks to be used for the transmission of the user data by the user 20
equipment (UE) terminal selected in the %Ehedullng process. The
determination of the resource blocks may be performed based on, for
example, the value of the SIR of the Sounding Reference Signal transmitted
from tReé 8idepeqaipnent (UE) fermirval in dpiinknFurthépthe 25°MAC

procesging gectian 20824eporsithe Uplink-Schedwling, Grant (k@< the 1D of
the useEand#he |nformf1t|onopf the tracn %rt format of the uge&datehof the

ement
user) o?he ayer processmgs ction 2 f tﬂe user communlca INg using

the Ph&%ﬁ%ﬂftﬁdhhkrsﬁ&a@@/e@\@ﬁhnmtbpee@-@):aete@mtﬁed itPtHeibeveared
variouspacesseso(i encthessehedulipgqresess.dhedansporbfogmat selection
process, and the fr%uenc resources allqﬁeatg)nlgrnqge§s%e%1rthlenr tQ%MAC

ere € U ant “is
processing section -27- 2 3 generates nowledgementln ormation

(ACK/RACTKY Basé® oRtAE éEepticn FESUIRHFtheSpIMKk SHaredchahneland
reports the generated eqqknav@edgenteﬂt tafosmationd ACKNACK) Witk s a
respect 1o the U@"O‘éf@ %taQ eltp the layer 1 arg é%%s'@g S?"HQ”&QSl
In a case where the Up duling Grant is required to specify

retransimissfor? bf H]iéeupw Sharstf-eRanmdl, B RAC Brocesdifg %@%ﬁéﬁ e
2082 setssmspemﬁeyahmg(suchta&tﬂelltﬂ;ﬂi')lmth@utatajllasledt@i@rvcalue of

the "b'&%l{@i‘%’—ﬁw data size', e specif %V%Eeﬂ%%'cé‘ﬂrl‘qﬁ'ilatsﬁbgrlée“”k

Scheduling Grant specifies the retransmission of the uplink shared channel

transniittéd Hefore: ThESéttiRg metHudof thE%@&ﬁé%&%éﬁ%%ﬂano friee
methodraescfibedwithud Stefesence to FIGSt Re 3pmantd @l descriOtherwise,

as,desgriped with referenee to k1G35, when,one bit in addition to the "bits
indicating data size" is provided in the Uplink Scheduling Grant so that the

values of the bit inditates Wiidthef the'Bpfink P with reference to FIG.

5, when one bit in addition to the “bits indicating data
size” is provided in the Uplink Scheduling Grant so that
the values of the bit indicates whether the Uplink

20 Scheduling Grant specifies the retransmission of the
uplink shared channel transmitted before, the MAC
processing section 2082 sets a value of the bit
depending on whether the Uplink Scheduling Grant is
required to specify the retransmission of the uplink

25 shared channel transmitted before. For example, when
the Uplink Scheduling Grant is required to specify the
retransmission of the uplink shared channel transmitted
before, the MAC processing section 2082 sets a value “1”
as the value of the bit; and otherwise, a wvalue “0” is

30 set as the value of the bit.

In the RLC processing section 2083, with

respect to the downlink packet data, the RLC-layer

transmission processes such the segmentation and



20 Scheduling Grant specifies the retransmission of the uplink shared
channel transmitted before, the MAC processing section 2082 sets a value of
the bit depending on whether the Uplink Scheduling Grant is required to
specify the retransmission of the upllnk??é5 shared channel transmitted
before. For example, when the Uplink Scheduling Grant is required to specify
the retransmission of the uplink shared channel transmitted before, the MAC
processing seetion 2082rsets asvalaed 1t s the valne of thenbitrangss of

otherwise, avalue-10"4s 30:setiastheovalugofdhe bitare perdptheRLC

processing section 2083 espect to the downlink pa data, the
RLC- Izi/erq tﬁanémls&otnhsy\g%:ﬁgcs{s@g stich tﬁe%egm(leant ?o%%a%r:gd E

concatehdtiontproeess andrthertfamsifissiortpicoessiot t’Fi(TECI’-%Ll@Yer
retransmission eantrebdatasare perfarmed.churther ik the R preeessing
section 2083, with respect to the upllré[( Q%%ket data, the RLC- Iaé(er 5

concatenatio rocess an Teception process of the
reception processes such as the segmentatlon and concatenation process

and thBlieception prodess 6 thePREECrktdstidsio Nt 3 tRia aréurther,
performeda furthesnintadditien 40 the above qseeessas; dhe Rl @ pseeessing

SeCt'o%gg*??orHa%&%rf%glf UEQP 4§%erp%gyap§%§smn/rece|V|ng processes.

Next, the user equipment termlnal 100, according to an embodiment of
the préé@ﬂsiﬁ\}érﬂ?&?@r&éﬁrfﬁébgwﬂﬁ%%‘?éﬁée to FIG. 8. FIG. 8 shows an
exemplary configuratien pf the useeequipment=(ME) (s ferminab 160, 100,

aCCOfdal@@&Q@%@“@Qdé{ﬂe%%fo@%rﬁe%'“é’f%‘“ﬁ??esent iASSHOWRIN;

FIG. 8, the user equipment (UE) terminal 100, includes a
transnﬂ@éﬁﬁh@%&ﬁﬁﬁﬁnf&ﬁﬁf@?eaﬁ%nﬂﬁﬁ’ler%04 BIG. 8 shows an
transmissioplreceiving: Sectiora 20206 pa basebasdrsignaliproeessingesection

%951aBQfHEﬂQ@“%§B¥1§88@P&%&9-to an embodiment of the present
invention.

As shown in FIG. 8, the user equipment (UE)
terminal 100, includes a transmission/receiving antenna
102, an amplifier 104, a transmission/receiving section

20 106, a baseband signal processing section 108, and an
application section 110.

With respect to downlink data, a radio-
frequency signal received by the transmission/receiving
antenna 102 is amplified by the amplifier 104 and

25 frequency-converted into a baseband signal by the
transmission/receiving section 106. With respect to the
converted baseband signal, the baseband signal
processing section 108 performs the FFT process, an
error correction decoding process, a reception process

30 of retransmission control and the like. The downlink
user data included in the downlink data are transmitted
to the application section 110. The application section

110 performs processes regarding a layer higher than the



With respect to downlink data, a radio-frequency signal received by the
transmission/receiving antenna 102 is amplified by the amplifier 104 and 25
frequency-converted into a baseband signal by the transmission/receiving
section 106. With respect to the convert d baseband signal, the baseband
signal processing section 108 performs the FFT process, an error correction
decoding process, a reception process 30 of retransmission control and the
like. TR& tovwrdihkleserdatadnclbdetiin the downtink ddta akétransmitted to
the aréplicatilon Seﬁ'fdﬁr? ﬂf. Blar;a@gpnugat&]qn §E?tiQ®ﬂﬂQ§eﬁwfn%QF@%ﬁ§gz
regarding a layer higher than -29- sical layer and the MAC lay.

etk 2 R kol Rand, e URIE e L ale Rt 0
(transrhfitted)FrSAIARE apiflicatioRseefion 119 wrhelvaselbdhd sighal

processing seeton 1§8a Thers baseband signal gprocessing seetion 108

performs fhe seqmentation and concatenation process on the ser data,y.

RLC-layer transmission processes such as a transmission process of the
RLC r&fransmission EBRTBI-GAE0 MACAGFEL FANSHITSSIGN protEsSEE Siich- a8
a trangmissioss 10 proaesRot reteansmissionscontreldaiad HARQ),, theac -

Cha“”%%@%}@“9@598%%%'5@8@ T pIacess, tQSéEFléo;%C?%%ﬁBQJQ&%S and

transmits the processed user data to the transmission/receiving section 106.
The transhfssiorfeceiing settivn 106 perbims £fEquefeRASs cohfersion
processheomeartingdhedpasebandssignalcoutput frenttheshaselkand signal

processing sgction 108,i0to a,sianaldn & radig:-freguency band. Jhen the,

converted signal in the radio-frequency band is amplified by the amplifier f04

and traASAitted Vidthe 20 FanSMisEidRrESeivinglartenhacrp2. 06 - The
Further rthesusersdata/desotibedrabew-maynbé 0B packébdata a frequency-

tansmitigdireceivgd by, Wehbrowsing FTE (hile U@é‘éﬁ%ﬁﬁroéqulélv%i&%put

packet data (VolP) and a control signal for the process of RRC dio

Resoutt&25 Eontrdlj FaftHer tHE tarké OF fite b88r G5t 48 Iogitat thdnfel
may bej forexample, addTCHE (Redieated Praffic CHarmel)ora BOECEL ted

(Dedkéﬂ%qg%”ﬁﬂﬂéﬂgﬂygﬂﬂo—frequency band is amplified by the
amplifier 104 and transmitted via the
20 transmission/receiving antenna 102.
Further, the user data described above may be
IP packet data transmitted/received by Web browsing, FTP
(File Transfer Protocol), Voice packet data (VoIP) and a
control signal for the process of RRC (Radio Resource
25 Control). Further, the name of the user data as a
logical channel may be, for example, a DTCH (Dedicated
Traffic Channel) or a DCCH (Dedicated Control Channel).
Next, an exemplary configuration of the
baseband signal processing section 108 is described with
30 reference to FIG 9. FIG. 9 shows an exemplary
configuration of the baseband signal processing section
108 of the user equipment (UE) terminal 100, according

to an embodiment of the present invention.



Next, an exemplary configuration of the baseband signal processing section
108 is described with 30 reference to FIG 9. FIG. 9 shows an exemplary
configuration of the baseband signal processing section 108 of the user
equipment (UE) terminal 100, accordlng3t8 an embodiment of the present
invention. -30- As shown in FIG. 8, the baseband signal processing section
108 includes a layer 1 processing section 1081, a MAC processing section
1082, and an RLC {Radibtink Coritich) pfocestingesectiom 083 95 e layer
1 procgssingssaclignst081 perfonms anehannel coding progess: dhe £&ilng
process, and theil gontr the %gnal received in downllnk 82 Furtcper t
layer T processmg sedtion 1 perf%rms the dq’emoélufétlon pr’ocess and the
decodifRPE0 préééds R 1EE Physitat BRdilitk ControPThahhet (PDCCH)
ineluded in the signah@emi\;@&imd@waﬁals angddranrsmits the demqshﬂateﬂns a

and de%oded resultogs na tgctehsesMA&gr%sw%%sg%téo 1082, More,
spemﬂcaﬁy, the Iayer 1 cessing Section 1081 per?orms the 1

demo&ﬁlﬁtléﬁ“ﬁﬁééeé%eéﬁd‘t’ﬁ@ deeodriggrotess on the Downllnk Scheduling
Information, Uplink Schekuling rant agrd Ackpowdedgement kdarmatian s 1

(ACK/NAGK) {ncluded tﬁ‘demgﬁﬁ%séﬁ%' Dowplink Control Ghannel (EDECH)

and transmits the demodulated and decoded result to the MAC 20 processmg
SéttioR1082S thé AckRBwiddgerfient rftdimatidn (REK/RACKYBEIRG provided
with respectiteaplink shared ghannele Toitransmit thie uset data induplink

using the sub-frame the ayerl processing sgction JO81MIst 25 re¢ WQ% the,

user data from the MAC p rocessmg section 1082. Then, with respect to the
receivEd USEr dakbs, AheIayEr1 Procesting Seetion 1081 ﬁé’r?&ﬁ‘rf@ prdcesseke
such asathercading precess)@ datarmaduldtion processma DEE (Discrete

Frauries JraRsformation), PEOESS, a-sH-Garmer 30 MapRing PLacess, the JFFT

process and the like, converts
Downlink Schedullng Information, Uplink Scheduling Grant,

and Acknowledgement Information (ACK/NACK) included in
the Physical Downlink Control Channel (PDCCH) and
transmits the demodulated and decoded result to the MAC

20 processing section 1082, the Acknowledgement Information
(ACK/NACK) being provided with respect to uplink shared
channel.

To transmit the user data in uplink using the

sub-frame, the layer 1 processing section 1081 first

25 receives the user data from the MAC processing section
1082. Then, with respect to the received user data, the
layer 1 processing section 1081 performs processes such
as the coding process, a data modulation process, a DFT
(Discrete Fourier Transformation) process, a sub-carrier

30 mapping process, the IFFT process and the like, converts
the processed user data into a baseband signal, and
transmits to the transmission/receiving section 106 as

the baseband signal.



the processed user data into a baseband signal, and transmits to the
transmission/receiving section 106 as the baseband signal. -31- The
MAC processing section 1082 receives the Downlink Scheduling Information,
the Uplink Scheduling Grant, and the A‘c%bwledgement Information
(ACK/NACK) that are demodulated and decoded by the layer 1 5 processing
section 1081, the Acknowledgement Information (ACK/NACK) being provided
with respect to uplifkshiifsed chrarmses s Aegorting toanléibodimentvsfsthehe
presernidwq%mn,stbaéa;ﬂﬁgyimﬂﬁakﬁulaﬁem;ieaél@@ﬁliﬁé{?lawmwm%in
transmitting, the uplink shared 10 nnel; therefqre, in the followi
anar S8R OPUHE Utk SralGH SO RBH oty Hebchpie o
MAC proeéssing stelionUlGeZ determifes tve tahgmission Fammatiof the
uplink piset data hased enithe Wpknk Seheduling &rastastlgperforitSormation
transmissi rocesses such as.the retransmission control (HARQ).in the
MG R R B D B i
1 procéBsimgedectiohCTOS L $pecifies the TORMALRRRAIOAS Uity BFE Pk
shared shanneldransmitegskomethei base, station) appanaius: 200 20, ta the
user eguipment (UE) termingl 100 the MAG pragessing section, 1082
determines the transmission format, performs transmission processes such
d¥ retrahdmission ool tRARQ Y withGeSpélritithe usdrddta Storetfin'a ™

data boffet,randitransmitsithes2b processediuseridata o dhe tayes<d .

pmmesgngseCﬂon%leMAC processing section 1082 determines the
transmission format of the uplink user data based on the
Uplink Scheduling Grant and performs transmission

15 processes such as the retransmission control (HARQ) in
the MAC layer. Namely, when the Uplink Scheduling Grant
received by the layer 1 processing section 1081
specifies the communications using the uplink shared
channel transmitted from the base station apparatus 200

20 to the user equipment (UE) terminal 100,, the MAC
processing section 1082 determines the transmission
format, performs transmission processes such as
retransmission control (HARQ) with respect to the user
data stored in a data buffer, and transmits the

25 processed user data to the layer 1 processing section
1081.

In this case, when the Uplink Scheduling Grant
does not specify the retransmission of the uplink shared
channel transmitted before, the MAC processing section

30 1082 performs the transmission process for the new
transmission (i.e., not retransmission) of the uplink
shared channel. 1In this case, the MAC processing

section 1082 may perform the transmission process for



In this case, when the Uplink Scheduling Grant does not specify the
retransmission of the uplink shared channel transmitted before, the MAC
processing section 30 1082 performs the transmission process for the new
transmission (i.e., not retransmission) ofthe uplink shared channel. In this
case, the MAC processing section 1082 may perform the transmission
process for -32- the new transmission regardless of what is indicated by the
AcknoWiedgement rifermation (ACK/NACKpwith respect tosthensplivktsivhred
?han?ehwgﬁm@@%@wenwh@&maf@kn@fmh | ent WEQ'PW?@%@ect
ACK/NACK) 5 indicates the "NACK" response, if the Uplink. Schedulin

Grant B5eS or SPeb e AN RS of 1 Cik o Sadel ="
transniittéd betere Hie MAEIsroRessing Settivn o8 ATy g6t the
transmissiopqaresess forthearew tagisarissipni 4 00nthesather hawiee whem g
the Uplink Scheduling Grant specifies the retransmission of th link share
channGF E et B oL e A bttt ST (haaE i W
transnfi&SibAprotess far theretrahshfissibfiofiRe uplink SHared ehannenrd
transmitied ildnbefoge. nthisease,rwhen éhe retransmission tiniag speeiied

by thetqpéinge%cQeﬁcgtgiggi%gqrgns_pecifying the retransmission is different from
the retransmission timing based on the applied Synchronous HARQ scheme,
rhore specifically whén & rétraifsm is"§5ecifieéd 2050y tHe Oplik L 1ng
Schedatling (Grant but theretare ne data uplinkishared chiasnebltore shared

retransmitted, the MAC processing;section 1082 mayignore the, data of the,

Uplink Scheduling Grant. In this case, the user equipment (UE) terminal 100,

does ridttrarkmit 178 25 Uptink SHATBd ThiarmePar e fming spétified by the
UplinkrSchedulingsGrant specifyingithei retrasismissionhefritheluplinkrshareded
channgl. Further, the MAG pracessing sgctign 1082 may perforpy the abave

process regardless of what is indicated in the Acknowledgement Information

30(ACKINACK ith YeSpéct 1o the upiink SHared ehanmel MR spedifidaily
in a casetwherentires Ackndwletigereerstinfdmeatiorh ACKINACK) lindicates

the "ACKy respensedf the Uplink Scheduling, Giant spesifiesthes cheme,

retransmission . o . L
more specifically when the retransmission 1s specified

20 by the Uplink Scheduling Grant but there are no data
(uplink shared channel) to be retransmitted, the MAC
processing section 1082 may ignore the data of the
Uplink Scheduling Grant. In this case, the user
equipment (UE) terminal 100, does not transmit the

25 uplink shared channel at the timing specified by the
Uplink Scheduling Grant specifying the retransmission of
the uplink shared channel. Further, the MAC processing
section 1082 may perform the above process regardless of
what is indicated in the Acknowledgement Information

30 (ACK/NACK) with respect to the uplink shared channel.
More specifically, in a case where the Acknowledgement
Information (ACK/NACK) indicates the “ACK” response, if

the Uplink Scheduling Grant specifies the retransmission



-33- of the uplink shared channel transmitted before, the MAC processing
section 1082 may perform the transmission process for the retransmission of
the uplink shared channel transmitted before. 5In the above example,

whether the Uplink Scheduling Grant sﬁééiﬁes the retransmission of the

uplink shared channel transmitted before is determined based on whether the
value of the "bits indicating data size" is equal to the value (such as

"111121") dorindichting thae tirsl Uplink 'Scheduling G ramdpeeffiescthet he MAC

retrangmission ohthesupknk sharetbchanneldransmittegkbefore, skhes pethod
of settinlg tglee \éalggrof ttpl% "tr)it%ndrilcatins%gata siée" ésesilrlni@lr I’gg tl’S]% g]}etgod
described With reference to FIGS. 5,m§, and 4. 1 O% erw@e, as described
with reférehtRltoF B JdrieeBit e &d8ion to the "bits indicating data size"
may be provided in the {1plinkoSehedulng-Geantse:thadthe valugs ehthe bit
indica hether the Uplink Scheduling Grant specifies the retransmissjon of
tho 20 o B e e et p el
the valiieléftheshie ieR déefmied whetierithepiflosehedulittg sSranfed
specifiesdbe retransmission of ¢he uplisk shated channel tradsmidtethbetose a

25In the downligk, the MAG, processing, ée‘ig%%ﬂ-oﬁ Rerforms, the reception

process of the MAC retransmission control data of the downlink user data
Bdsed g tHeDomlink ScHetfuling Informtitifteceie et theryef 1°°
processirg sectiamn 4:0834.s 30MVitf respect ta Uplink hitieckRL Ehprocessing

sectiorg}Qg}gngetr{%rgn%g}%%gmepﬂ%ti%@gg&ogga@@ppgp%gsggh@eof

user data and the RLC-layer transmission processes such as the
Uansnﬁgﬁoﬁﬁﬁ66e§§6fﬂﬂ?ﬁﬁi:data size” is similar to the method

described with reference to FIGS. 2, 3, and 4.

15 Otherwise, as described with reference to FIG.
5, one bit in addition to the “bits indicating data
size” may be provided in the Uplink Scheduling Grant so
that the values of the bit indicate whether the Uplink
Scheduling Grant specifies the retransmission of the

20 uplink shared channel transmitted before. In this case,
depending on the value of the bit, it is determined
whether the Uplink Scheduling Grant specifies the
retransmission of the uplink shared channel transmitted
before.

25 In the downlink, the MAC processing section
1082 performs the reception process of the MAC
retransmission control data of the downlink user data
based on the Downlink Scheduling Information received
from the layer 1 processing section 1081.

30 With respect to uplink, the RLC processing
section 1083 performs the segmentation and concatenation
process on the user data and the RLC-layer transmission

processes such as the transmission process of the RLC



-34- (Radio Link Control) retransmission control data; and with respect to
downlink, the RLC processing section 1083 performs the segmentation and
concatenation process on the user data and the RLC-layer reception
processes 5 such as the reception proc‘eoslé‘of the RLC retransmission control
data. FIG. 10 illustrates the processes performed made between the
base station apparatus 200 and the user equipment (UE) terminal 100,
descritb&d dri time. dbnian.tre Ak stvowr s FIG s 10for @xanegledimtsub-fragne
#i (in timing 1Q0Q): the basestatiomapparatus 200dransmits the sipkinkon

Scheduling Grant to the user equipment (UE) terminal 100, using the

e R B g R ) R S S grgess
including 1B\ ifornatied tent mdicainy the ity 6F a URer PlisereripaAtTites
(UE) terminal)sand the-transpad fopmativformatiamef thecuser-datasfitbeion
user, tggn%sreglbe&gg gc;heduled to communicate with the base station
apparatus 200 using the Physical Uplink Shared Channel (PUSCH) to 20 be
newly transmitted iff $Gb-fldmeé 4A¥3 tirrthessdne subeframessi @ehafinged
1002) sthecquipment (Ui teasinat 1001 receiyes thec Rhysical Bewnlnk user

Contral (hannel (PRGGH) om the b?éﬁns@é@@raﬁ?%a% 299, Then,when

the equipment (UE) terminal 100, determines 25 that the ID of the user who

is SchédulB 8 tommunitate Withf fhe Séé@gﬁét'roniéﬁpﬁé%%fﬁ 206 dé}ng‘ e
Physical tiplinkiShaned Chanbels@UWSEH)dn subskames#i+308 the sasie as

the 'D&(éh%%&f'%ﬁqé'&{@éﬂtl(i%@ _g]egg}q@altlooog'ggeu%aégpg?pé‘%ygggerm@gl
100, transmits the Physical 30 Uplink Shared Channel (PUSCH) in sub-frame

#i+3 (iIhtingPtod4) baséd oh theransport fornfit TRforationihERided in
the Phyisicah ElowminkcBontroh€hapheh P DEGH) 1A timing 40041 thel,ufing

sup-frame #i#3), 1Be 13%-0ase,sfation apparatuisr20Q receives the Physical
Uplink Shared Channel (PUSCH) transmitted from the user equipment (UE)

termin& 168 §peciidd by'the'bdie dtatibh dppardfid 26680 d<ig"at

communicatenasingnthef the user data of the user, the user being
scheduled to communicate with the base station apparatus
200 using the Physical Uplink Shared Channel (PUSCH) to
20 be newly transmitted in sub-frame #i+3. In the same
sub-frame #i (in timing 1002), the equipment (UE)
terminal 100, receives the Physical Downlink Control
Channel (PDCCH) from the base station apparatus 200.
Then, when the equipment (UE) terminal 100, determines
25 that the ID of the user who is scheduled to communicate
with the base station apparatus 200 using the Physical
Uplink Shared Channel (PUSCH) in sub-frame #i+3 is the
same as the ID of the user equipment (UE) terminal 100,,
the equipment (UE) terminal 100, transmits the Physical
30 Uplink Shared Channel (PUSCH) in sub-frame #i+3 (in
timing 1004) based on the transport format information
included in the Physical Downlink Control Channel

(PDCCH). In timing 1004 (i.e., in sub-frame #i+3), the



5 Physical Uplink Shared Channel (PUSCH) in sub-frame #i+3. Next, a case
is described where the base station apparatus 200 does not adequately
receive the Physical Uplink Shared Channel (PUSCH) in sub-frame #i+3.
Namely, in this case, it is assumed that‘éﬁ*ecoding 10 result of the received
Physical Uplink Shared Channel (PUSCH) is not good (NG). In this case, in
sub-frame #i+6 (i.e., in timing 1006), the base station apparatus 200
transniitssthesRhysieal Bonmtink Gortfdl Clkarmiel{PDCEH veliiding thel ink

Uplinksscheduling-Grant torthe b user.eguipment (BEterminal 400,. This
Uplink Schedulin t includes the |ID of the user. (user equipment (UE)
termin%ﬁur:%r%n %%%&@or??ﬁ%h%%ﬂo%% rth%puescelrefcrila g ?)Wr?etuﬁ%se;g,atﬁ% user
being séhRédiedaBRretransmititsing the PHySIicHUplinkSh&retSChanhEer

20(PUSGHY) (calledran Wplink SharedChannel (BLs8EH) as thedranspart #1+3 .

channel) in sub-fra g}xah1f:i+9.a As dseescgigegeasborvleggée %])ggéict aetakgglg%h as
"111111") is set without fail as the value of the "bits in icating data size" in

the UplinkiScHediiirgGratit, aAd tHESpetitic 25'9aliRteiT11Feinvthis Base)
IS not awvadue Hdicatinghthestatacsize bah asmalue rmdicatinghthaithe data  #1+3 .

packe(s. o e, transmytted ”@&‘%}QEnei%rei@"ta@%‘{!r&’e%?k%gé‘t% OYL 415

retransmission packet data. The method of setting the specific value of the

"bits indicatiny Bata 86 stAP94 1hE saheas tat'd@dsdtibethwith Fefetees to
FIGS. 223sang 4'Ls_ not g@gblaierwise,.as_ descﬁb_esd _abs_ve with se_fepa_lcaenm
FIG. 5,when gne bit in addition, ip theybjts =3G- ipdicating data, Size s, o+ g
provided in the Uplink Scheduling Grant so that the values of the bit indicate
whethéPthe" BTk Schedifing Braht 3heliies the retraR5afidsioh ot the

uplink shacesk channéltiansmitted Sibefore, thé valuel obtherbib in the Upink
%%henggg equipment (UE) terminal 100,. This Uplink
Scheduling Grant includes the ID of the user (user
equipment (UE) terminal) and the transport information
of the user data of the user, the user being scheduled
to retransmit using the Physical Uplink Shared Channel
20 (PUSCH) (called an Uplink Shared Channel (UL-SCH) as the
transport channel) in sub-frame #i+9. As described
above, the specific data (such as *“111111"”) is set
without fail as the value of the “bits indicating data
size” in the Uplink Scheduling Grant, and the specific
25 value (“111111"” in this case) is not a value indicating
the data size but a value indicating that the data
packets to be transmitted next time are not new packet
data but retransmission packet data. The method of
setting the specific value of the “bits indicating data
30 size” is the same as that described with reference to
FIGS. 2, 3, and 4.
Otherwise, as described above with reference

to FIG. 5, when one bit in addition to the “bits



Grant in the sub-frame #i+9 is set to "1" indicating that the uplink shared
channel is to be retransmitted. In sub-frame #i+6, in addition to the
Uplink Scheduling Grant, the "NACK" response as the 10 Acknowledgement
Information (ACK/NACK) with respect t(‘)3l§|ﬁlink shared channel may also be
transmitted. In sub- frame #i+6 (i.e., in timing 1006), the user equipment (UE)
terminal 100, receives the Physical Downlink Control Channel (PDCCH).
Nameln#he asernaqdippetizB(UE)stermingl A90, racéaives e Physical
[?]OWﬂ"Elf&q&@@ﬂk?_rQh@lh@ﬂ@@Jc(%@C@é)cin@fﬁﬂiﬂ@ﬂﬂ@ypiiﬂkt%@"lﬂr?itﬂin?n%ﬁ;@te
the Uplink Scheduling Grant specifying the retransmission .of the uplin
Sharedt RSHEE L P e A0, M Al 8 SR e ain been
transniiféd 20w SEBfPameH#iF 3befdrel Thet i Slbaranesdi+9(pesmi tted
timing HOO8) ctheruserequipment {WE) derminal 400, giransmits theyPhysical
Uplink haredi(r%h%ﬂgel (leLl%gHrRebagleggon the tr n§80511forr£1%|ncll{dl%dgln

1S, Se 1Ca

the Up ﬁlf(né:chedu mgérant. 281N the example of FIG. 10, acase is |
describédwheére avafeofthe’REusd IR Time (RTTYof #fS HARODS 6°Ms.
However, obviouslyr anywalde ohéhe Roundi firip ddmei(&RT E)oftthe HARQ k

other than &, ms, sich,as,8 ms L 10yns, may.alsg be applicgble to the

process 30 described above. Fléé 11 is a flowchart showing an
dpleratisiidl ProcesSpeRbrmed by the base! Sdiioh apparatid 266 Heesiding

to an embodimentafthepresent inventiensAsbe transmitted. In sub-
frame #i+6 (i.e., in timing 1006), the user equipment
(UE) terminal 100, receives the Physical Downlink
Control Channel (PDCCH). Namely, the user equipment

15 (UE) terminal 100, receives the Physical Downlink
Control Channel (PDCCH) including the Uplink Scheduling
Grant, the Uplink Scheduling Grant specifying the
retransmission of the uplink shared channel in sub-frame
#1+9, the uplink shared channel having been transmitted

20 in sub-frame #i+3 before. Then, in sub-frame #1i+9 (i.e.,
in timing 1008), the user equipment (UE) terminal 100,
retransmits the Physical Uplink Shared Channel (PUSCH)
based on the transport format included in the Uplink
Scheduling Grant.

25 In the example of FIG. 10, a case is described
where a value of the Round Trip Time (RTT) of the HARQ
is 6 ms. However, obviously, any value of the Round
Trip Time (RTT) of the HARQ other than 6 ms, such as 8
ms or 10 ms, may also be applicable to the process

30 described above.

FIG. 11 is a flowchart showing an operational
process performed by the base station apparatus 200

according to an embodiment of the present invention. As



-37- shown in FIG. 11, in step S1102, the base station apparatus 200
determines the user equipment (UE) terminal that performs communications
using the uplink shared channel in a predetermined subsequent sub-frame. 5
Namely the base station apparatus 2000 Béﬁorms the Scheduling process
selecting a user equipment (UE) terminal that performs the communication
using the uplink shared channel in the predetermined subsequent sub-frame.
Furtheshipra user E§Gipment (UE)stermitall 10 f thecpredeterptingdon

Sl;1 bse%@ﬁ&&%ﬁam cger%p%mdﬁ éﬁ the timisg vvéml gmee%%si@ab Uplink
Shared Chann USCH) tao which the HARQ is applied is to .
G The e G008 Hbbar IS A0 Ay ey decs e TR ™
equipriBAt &Enfiharasthelisér EEPATEIMBIEE) IeRfRE! thdt Ferforivs e
commuicationising the uptink sbaregchannels 200 pdnthismproeass, it is
assu that,.in_or before step. S1102, the base station apparatus has
roacy ot i R e Pyl Dol Sharel 36 e
(PUSCHY[E4liet theddpifi Shafed EantePULISERY a3 thetfehspuit
channe}) tiansnsittedday theauserlequipment {Liz)desninah ¢a beselectedrin
step S110245 g channgl 19,be re-ransmitted U&é{@ﬂgﬂ&%%'or(‘ fa). Ipsten, |
S1104, the base station apparatus 200 determines 25 whether the result of
the detérniination aboveis tefansmissioh 8ata. IWheh ddtermring tharthe to

Physicaié}pi@rtkﬁlgaﬁﬂdeﬁhahaelp(kﬁtﬁeﬂ) ismot ha betretranisoitiede 1
(retrangepission CE%%}%DSMQESSMQSS%Q Sé%% P96, where,a.value of the

"bits indicating data size" is set. 30In step S1106, any information bits other
than thHe "B hofGtng d&ta 676" mthe UplineBEhadufing Grant suth'ay s
the "bitsindicatirig=moskiatiniscireme” tthent'bits indisatihg allecatieuipment
informatign of resqurce 38 blocks o the thits ipgicating Jnformationof ne
transmission power" may be determined.

uplink shared channel.

In this process, it is assumed that, in or
before step S1102, the base station apparatus 200 has
already determined whether the Physical Uplink Shared

20 Channel (PUSCH) (called the Uplink Shared Channel (UL-
SCH) as the transport channel) transmitted by the user
equipment (UE) terminal to be selected in step S1102 is
a channel to be re-transmitted (retransmission data).

In step S1104, the base station apparatus 200 determines

25 whether the result of the determination above 1is
retransmission data. When determining that the Physical
Uplink Shared Channel (PUSCH) is not to be retransmitted
(retransmission data), the process goes to step S1106,
where a value of the “bits indicating data size” is set.

30 In step S1106, any information bits other than the “bits
indicating data size” in the Uplink Scheduling Grant,
such as the “bits indicating modulation scheme”, the

“bits indicating allocation information of resource



On the other hand, in step S1104, when determining that the Physical Uplink
Shared Channel 5(PUSCH) is to be retransmitted (retransmission data), the
process goes to step S1108, where a specific value (such as "111111") is set
in the field of the "bits indicating data sizé® Unlike the values indicating data
sizes, the specific value indicates that the data 10 of the uplink transmission
permitted in the predetermined subsequent sub-frame is the retransmission
data. Ramehe when thicuplinkteanafission ikotoibe eatransmittedf, the specific
data are sgtwitbeubfailbip.the field f the atﬁgsammagmg data size". After the
15 process in step S1106 or step S1108, the base stati paratus 200
transmits the Physi?gl ggﬁvnﬁﬁ%%{on fol dChalr?neﬁ %#g%??ﬁclﬂ%‘ien% the
UplinkdSéirediiling Gramtetd theuser eytigrherp (UEY tethfinal IR RIS tase, as
described aboye; the base staltonapparatds 200gpay Rénflsthes iransiaif the

Acknowll%d%ement Informati%g (é\gK/NSAﬁIﬁ as Mvr\égellr%s theSUé)]IcieQ" lScch\;-:'a 1IJng

Grant. Inth re&%en?f):’legéjfe 1G. 11, a tase is déscribed wher its

indicatirfg gt 8ize? i hised to iridiegte that e uphik transniissionPermitted
is the retransmissiprodata. 254dowever, altesnativelyas deseribed sdthn g

reference 10 E1G, 3, opg bitunay e additiopally provided to mg%@aa;g%
uplink transmission permitted is the retransmission data. In this case, a value

dfthe Bt ddfitioRIRASroVidetr & iadeiateR et 'deisending bf 30 whether the

uplink pransmissionrer mitted dsthe, retsansmissien data FdGrd2risi@smission

flowchart showipg an gpgrational progess petformed bythe user equipment

aJE)tiggggismitted, the specific data are set without fail in
the field of the “bits indicating data size”. After the

15 process in step S1106 or step S1108, the base station
apparatus 200 transmits the Physical Downlink Control
Channel (PDCCH) including the Uplink Scheduling Grant to
the user equipment (UE) terminal. In this case, as
described above, the base station apparatus 200 may

20 further transmit the Acknowledgement Information
(ACK/NACK) as well as the Uplink Scheduling Grant. 1In
the example of FIG. 11, a case is described where the
“bits indicating data size” is used to indicate that the
uplink transmission permitted is the retransmission data.

25 However, alternatively, as described with reference to
FIG. 5, one bit may be additionally provided to indicate
that the uplink transmission permitted is the
retransmission data. In this case, a value of the bit
additionally provided is adequately set depending on

30 whether the uplink transmission permitted is the
retransmission data.

FIG. 12 is a flowchart showing an operational

process performed by the user equipment (UE) terminal



-39- loon according to an embodiment of the present invention. As shown in
FIG. 12, in step S1202, the user equipment (UE) terminal 100, receives a
Physical Downlink Control Channel (PDCCH) including the Uplink Scheduling
Grant 5 from the base station apparatu§32%0. The Uplink Scheduling Grant
permits the signal to be transmitted using the uplink shared channel in the
predetermined subsequent sub-frame. Next, in step S1204, the value of the
"pits 10GAdicatingrdbtasize” intheUplitkSehedulingGrant4s ehecked org aon -

result aktheneheck. when; determiningsthap the value efibeybits i@@'@aﬁiﬁ@nt
data si ther tha peC|f|c value S as. "1 1" the pr cess
Joos 14 Tidp STR0E T Sl S TI0E o R e D daio S o er o
transnﬂﬁéd%orépﬂécﬁr%ind@acé@%rté behaHsrhitted GSine permittiedrant
resoureesnOfHiberatber hand; Bhstepsat2@4.9vhen det&minﬂmmaz the
value qf the "bits indicatin data size" i hes ecifi vaIu ch as
"1111%1" fljﬂlgiprocetgs goges to stezf) Sl§208 Z%qn s];?e %2 ransm?tted
transn’ﬂ§§|@ﬁ sigfaltParisHitePbefdre is priided 56% Wﬁ@%@%ﬂéé

using pepBiigddiesositesirame. The transmission signal provided in step

51206 or step S128 jg ragmited ot seliansmifted, 25 fespectiygy.4pithe

base station apparatus 200in the predetermlned sub-frame. Further,
ihstep:89268 “whenthedprédétfermified RabsBg ekt é?@%%é%‘?mﬁﬁéﬁ”&hels
uplink ¢tanskaigsionzs permitted does not<cottespondibdhedimivgmwhen ghe

30 Physjcal Wplink, Shared Ehannel (PUSGH) o ‘é’{‘i%”l?aléé@é% applied

is to be re-transmitted, the user equipment (UE) terminal 100, may |gnore the
UpImk%&’?é‘dtHﬁ"@“GFm SBPiHat thé user Bquilsient @5E) “ferininal 10 0,the

process goes to step S1206. In step S1206, a new

15 transmission signal not transmitted before is provided
so as to be transmitted using permitted resources. On
the other hand, in step S1204, when determining that the
value of the “bits indicating data size” is the specific
value (such as “111111”), the process goes to step S1208.

20 In step S1208, the transmission signal
transmitted before is provided so as to be transmitted
using permitted resources.

The transmission signal provided in step S1206
or step S1208 is transmitted or retransmitted,

25 respectively, to the base station apparatus 200 in the
predetermined sub-frame.

Further, in step S1208, when the predetermined
subsequent sub-frame at which the uplink transmission is
permitted does not correspond to the timing when the

30 Physical Uplink Shared Channel (PUSCH) to which the HARQ
is applied is to be re-transmitted, the user egquipment
(UE) terminal 100, may ignore the Uplink Scheduling
Grant so that the user equipment (UE) terminal 100,



-40- performs a process of not transmitting an uplink shared channel even in
the predetermined subsequent sub-frame. More specifically, in a case where
the predetermined subsequent sub-frame at which the uplink transmission is

5 permitted corresponds to the timing wiéh the Physical Uplink Shared
Channel (PUSCH) to which the HARQ is applied is to be re-transmitted,

when the specific value (such as "111111")is set in the field of the "bits
indicathey darasize" ptheqsser eduiprient (BEytertminad 107100 mayr pehfored
a process of setransmitting the signal dransmitted heferatoitherbase statione .
appar%}gsezoso iencth sub-frame. SIen twhmee%éarpgle of I;Ié’s.tlez .8 case is
described where the "bits nYdicaﬁng data Size" s used 015 in |ca]fe that the
data of HS aphsk frafshtidsion permittdd i tHe retianshiissioredaal ssion is
Heweverraltematively; assgeseribecbwithdeterenee taide. bnhenehitmayibe
additi ly provided to indicate th ta of the uplink tra ission

i 14 G e Rl L R R
checkitigrtheSsaldé of thé piteRidiforraly provitted’ #ei8 determirreiwhetierlue
the data atthesyplink transmjssion permittechis thesrefransmissiondata. As

descri?ﬁ%ﬁ?&¥?n$edg§%r equipment (UE) 29 termingl may receive.notanly,

the Uplink Scheduling Grant but also the Acknowledgement Information

10 100, may perform a process of retransmitting the signal
transmitted before to the base station apparatus 200 in
the sub-frame.

In the example of FIG. 12, a case is described
where the “bits indicating data size” is used to

15 indicate that the data of the uplink transmission
permitted is the retransmission data. However,
alternatively, as described with reference to FIG. 5,
one bit may be additionally provided to indicate that
the data of the uplink transmission permitted is the

20 retransmission data. In this case, in step S51204, by
checking the value of the bit additionally provided, it
is determined whether the data of the uplink
transmission permitted is the retransmission data.

As described above, the user equipment (UE)

25 terminal may receive not only the Uplink Scheduling
Grant but also the Acknowledgement Information
(ACK/NACK). In this case, whether retransmission is
required may be determined based on either the received
response (“ACK” or “NACK”) of the Acknowledgement

30 Information or the information (i.e., the value of “bits
indicating data size” or the value of bit additionally
provided) included in the Uplink Scheduling Grant.
Ideally, both the received response (“ACK” or *“NACK"”) of



(ACK/NACK). In this case, whether retransmission is required may be
determined based on either the received response ("ACK" or "NACK") of the
Acknowledgement 30Information or the information (i.e., the value of "bits
indicating data size" or the value of bit a‘lé&lrtionally provided) included in the
Uplink Scheduling Grant. Ideally, both the received response ("ACK" or
"NACK") of -41- the Acknowledgement Information and the information
includéd én ek Uplihk Seheduling Gramahoeid indicatethesapnerésuits;

howeves-due da the radie prppagaticn eayironment thereceiediresponse:
(ACK: o1 "NAGKY) of o he Ackngwledgement Informationand fie oo < o
information Incladed in the Up ink Schedu ing Grant may provid% intonsistent
(differemy FeSults M thishcases foriexamprSERe pesult 6FWhetiier NACK”)  of
retransmis ik isorecptpshdetermired-hased onsthe Wpkink Sebeduling rant
10 may be, preferentially used, Further, when hoth of the Uplink Scheduling

RS Gt R T P e e el

whethéf fétraristhizeion it i5e pefformed méay be détefrired tcoirofied)
only basechendhetdntormationtineltidagkinrka the-Uplink fmicheduing Srant

regafd}%%%@& %?&?évr‘?ﬁ'i%?e%&’%%e@'“gﬁ"t‘%{%%9*§Qk°f§9§edu1ing Grant

Acknow %)ement Information. More specifically, in this case, regardless of

the rediVedTespsrse FRCR LY "NAEK") of tHe AgknoWisdyerréht of the
InformationnwheaHbedlplink 20Schedukng xantgpesifies (iadicates) the

retransmission, it %Y(Q%Q?@Bﬁdé‘egJgak@a?n@&@{‘@%??k%‘eﬁ%ﬁgPe
performed, and when the Uplink Scheduling Grant specifies (indicates) the

new traRSATSEIBH {initRll transhmisSoNY St MY 6E 257 detefmited it 1hE new
(initial)(transmissienl js tonbe performech Ttiesreasdnrofahé detérmination i$n

that the, CRG,(GyplicRRedundancy Ghegk) bits are added e “eﬁé”fpé%r']@ﬂ%o()f

the Uplink Scheduling Grant as error detection codes, which makes the

Uplink"SER& g GRart 3¢ morkieliablethahthe ilkHowisdgemeht
Informatibntoathich no GRE bitns attathed Howevet hit does st mean that

whethet the-retransnaissionds reguired should, pat be pageg-on the-fageaived o ¢

resp0@¥%C£§ﬂgg%Eggégﬁg gflnformation, when the Uplink

20 Scheduling Grant specifies (indicates) the
retransmission, it may be determined that the
retransmission is to be performed, and when the Uplink
Scheduling Grant specifies (indicates) the new
transmission (initial transmission), it may be

25 determined that the new (initial) transmission 1is to be
performed. The reason of the determination is that the
CRC (Cyclic Redundancy Check) bits are added to the
information of the Uplink Scheduling Grant as error
detection codes, which makes the Uplink Scheduling Grant

30 more reliable than the Acknowledgement Information to
which no CRC bit is attached. However, it does not mean

that whether the retransmission is required should not

be based on the received response (“ACK” or “NACK"”) of



-42- the Acknowledgement Information. In the above embodiment, a
case is described where both the Acknowledgement Information
(ACK/NACK) and the Uplink Scheduling Grant are transmitted. 5 However, a
base station apparatus, a user equipme‘ﬁtz(UE) terminal, and a method
according to an embodiment of the present invention may also be applied to
a case where no Acknowledgement Information (ACK/NACK) is transmitted
and orilehé Uplink Sclsahsling Gramtrisatarsmitted. In 10 this case, upon
correctly receiving the &@{@%ﬁﬁr@ﬂ&m@eb@s?@@fomge%m} 2004
may not transmit the [ cheduling Grant;_and only when

Staton (il 300 Febrio g S e e St e, DesEdse
statiorpietnithal 200 Ay £5 trefishiiptheSUplink Schebtfing Gramt for the
retransipissien at a predetermined timipg de dhe yises eqeipment:(Pmk:terminal)
100,. Qgrthe other g%%d,awhen th% Uplink %chedl,élion Grant for, the

1, th d f th
retransmission is not transmitted at t %Ct?r%mlgn hen the ﬁp ink é@ﬁgaul?ng 50°

Grant FSrheYetransAiisdien 8140 be tfanstfiteel the dséP equiphieéntiitsE)e no
terminattQQymaydeterninenthatthe uplink shrred channel traasimittec ed

before figs bee coltecl received iy e, base station aonaratus 200.and 1,

when the Uplink Scheduling Grant for t retransmission Is transmitted at

the tinfifg Wité the UphiRk Sthietitling Grit forthe retfansnlissibonis s v
transmitied nthe, userceguipment {UE) terminal 100, atay reiransmit theadphink

Sharedcﬁ@a%B‘i'iﬁﬁﬂn%Pﬁée&Q%@?&eG'Paﬁlﬂ?;a%vc? empodiment. an.example is

30 described where a base station apparatus, a user equipment (UE)
termin&l; ¥nP& métBt gccortihg o=t EffBodiment of the' Brésént fhvertion
are applied4¢d arhBviolvéd WHRAvard USTRAMNC@. k.aranliLond Tarm keelution or

QS431ransmit the Uplink Scheduling Grant for the
retransmission at a predetermined timing to the user
equipment (UE) terminal 100,. On the other hand, when
the Uplink Scheduling Grant for the retransmission is
not transmitted at the timing when the Uplink Scheduling

20 Grant for the retransmission is to be transmitted, the
user equipment (UE) terminal 100, may determine that the
uplink shared channel transmitted before has been
correctly received by the base station apparatus 200;
and when the Uplink Scheduling Grant for the

25 retransmission is transmitted at the timing when the
Uplink Scheduling Grant for the retransmission is to be
transmitted, the user equipment (UE) terminal 100, may
retransmit the uplink shared channel transmitted before.

In the above embodiment, an example is

30 described where a base station apparatus, a user
equipment (UE) terminal, and a method according to an
embodiment of the present invention are applied to an

Evolved UTRA and UTRAN (a.k.a a Long Term Evolution or a



Super 3G) system. However, the base station apparatus, the user equipment
(UE) terminal, and the method according to an embodiment of the present
invention may also be applicable to a system as long as communications 5
are made by using a shared channel inthe system. The present
invention is described above by referring to a specific embodiment. However,
a person skilled in the art may understand that the above embodiments are
describedfar ilGstrative purpodes'enlyrl0 hd nray think of exansstesoft us,

variousmoqig'@@ti@r@ﬁfﬂt&f@rma@@n%@lwe}mos changes, aoeibe like. To
promote an Lgﬁders%?ndlng of e present |r%vecnt|on the s$ CIfIC values are R
used as examp?e% roughofﬁ énescrlp?lon owever. It should be noted *Y
that siichs 5 Rpeeiie valaes aré just sanfdlevahies dnlessothefwiselcations
described, andanyother valugsdnay oe usedf=ar ihﬂStfalt@/%plsllwaﬁes the

apparatus accordlng to an embodiment o the present |Sncver1O on is descrlged

with reference to the}}ungtlonaﬁ%ﬁoc mél%rbrér%n However, 20 such an
apparadttisThay bé providetPBy hatGwaresbffivare; or AXGHiBinatibNtREFSHT.
The present #wventionrs not timited tontherernbadiment-deseribasbabove, and

varioug modifigations, fransformatons, aiisration u%@(}la&%es gnatpelike,

may be made without departing from the 25 scope and spirit from the present

ihdentif? may tlTﬁ]é}ior%geﬁf{éﬁﬁl}@a‘ilo?ﬁSWn Bpdidams e Benefit
of priotitpekIapanese PajentApplicationdN0.c2001407 15884 filedeon March To

19, 20830%8”%? corfepts ghwhich are herehy,incarporatea ferein by ne

30reference. -44-
specific values are used as examples throughout the

description. However, it should be noted that such

15 specific values are just sample values unless otherwise
described, and any other values may be used. For
illustrative purposes, the apparatus according to an
embodiment of the present invention is described with
reference to the functional block diagram. However,

20 such an apparatus may be provided by hardware, software,
or a combination thereof. The present invention is not
limited to the embodiment described above, and various
modifications, transformations, alteration, exchanges,
and the like may be made without departing from the

25 scope and spirit from the present invention.

The present application is based on and claims
the benefit of priority of Japanese Patent Application
No. 2007-071588, filed on March 19, 2007, the entire
contents of which are hereby incorporated herein by

30 reference.



CLAIMS 1. A user equipment terminal communicating with a base
station apparatus in a mobile communication system, comprising: a
control information receiving unit configured to receive control information
and error detection codes of the contréfinformation, the control information
specifying a resource for an uplink signal and permitting new transmission or
retransmission of an uplink signal; a transmission unit configured to
trah8Mifthe uplink signal using the resource specified by the control
information; and an acknowledgement information receiving unit
configured to receive acknowledgement information indicating whether an
uplink signal traqs.m]'&ttgd before is toeg% retransmitted, wherein upon,

receiving both the control information ané‘%ﬁé“ %%ino%gﬁégrln%antfllﬁ] rmation

P4 Eané 3ubfamed e user equipment tetnfinAMtransmits A new itk
sigrrab oF setransmits the uplink signal based on the control information

regardless of whattheracknowledgemeshintormationjndicatesntiguredZo
The lserequipment terpinal accopdingfo.claim 1 wherein . - URAN ¢ e

receivin lbo,th the control inftokgmationtano__lL the ?ckno%vl,edgement, information
indicating thléﬁﬂ]énhapﬁih?(rl_signalétrgﬁélmﬁ?ed before'is not reqired % be? ©
rétr&rsrhitied AthettiseP eglipraent termiral Farshiits Bf GSThik SRinaEMwHieR s
toberetransmitted Drwhithds nop airetranismitied signal based on the control
signal regardlesg of what.the acknowledgement informationdpdicaies: the
3. Tpe yser.equipment terminal according tg claim.1 \{:yifreig -45- upon
u in S1 using ., e resourc sSpecifrike he Contro
receiving bath the control information and thé acknowledgement information

indicaty tHathe Uplink signal transmitted before is required to be
retransmitted, thenuserequiparsitteninat fransatitoan uptinksigyaliwhich is
te befetransmittedrercwhich iscroba retigasmitted signaldhased ondhe contigl

signal regardless, of what the acknowledgerpent infermation indicates.
4. The user,e%wgmerﬁ terminal according to any one of claims 1 through 3,
etransmifte rein . e

wherein e controf information specifies a sub-frame as the resource for
the uplinkighalStel gabdrathébeing apretetérmineeAiihber of 8tbfPames
aftek acsulefraame i whidho thex controliinfermation isateceinsed; anche udhe
_&Qlﬁﬂ@%@gﬁ H@ﬁ?ﬁiﬂf&[nﬂ%@% mdd'%aé%éwh@éﬁ%h& ISiNpLESSATY- Lo retransmi
in g subsframe which js,another, predetermined;sybframes, after a Syb-frame
in which the acknow edgement information is received.

of what the acknowledgement information indicates.

2. The user equipment terminal according to claim
1, wherein
upon receiving both the control information and the
acknowledgement information indicating that the uplink signal
transmitted before is not required to be retransmitted, the user
equipment terminal transmits an uplink signal which is to be
retransmitted or which is not a retransmitted signal based on
the control signal regardless of what the acknowledgement

information indicates.

3. The user equipment terminal according to claim

1, wherein



-46- ABSTRACT BASE STATION DEVICE FOR USE IN MOBILE
COMMUNICATION SYSTEM, USER DEVICE AND METHOD 5 A base
station apparatus communicating with a user equipment terminal in a mobile
communication system is disclosed. The base station apparatus includes a
determination unit determining whether an uplink signal 10 received from the
user equipment terminal is to be retransmitted, a control information
generatid® anitgrerating contlol iformanibAe perintthetdser éqdiphient
termxinal/io-tigasmittan ruplink=gigpal, iand adransmissianturt tiansmitting tlaa
cepirakinfermation 4510 the user.equipmentterminal, fyrther.in the,.pageer
station apparatus, when the determination upit determines that the Lplipk .o
&g%aﬁs to be retransmitted, the control infrmation g%neratlon unit generates

tHE EOATIBINThTGITAafion S0 88 toInBRIIE rEfFaREmTSSIon 20 MmferAatiBased on
indieatirvg: thatlars tplink signed ndkhsitted befere from Heuser eqaipreent
ternfivahisttode retsansmited. FIG. 12 25

4. The user equipment terminal according to any one

of claims 1 through 3, wherein

the control information specifies a sub-frame as the
resource for the uplink signal, the sub-frame being a
predetermined number of sub-frames after a sub-frame in which
the control information is received, and

the acknowledgement information indicates whether it is
necessary to retransmit in a sub-frame which is another
predetermined subframes after a sub-frame in which the

acknowledgement information is received.
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ABSTRACT

BASE STATION DEVICE FOR USE IN MOBILE COMMUNICATION
SYSTEM, USER DEVICE AND METHOD

A base station apparatus communicating with a user
equipment terminal in a mobile communication system is
disclosed. The base station apparatus includes a
determination unit determining whether an uplink signal
received from the user equipment terminal is to be
retransmitted, a control information generation unit
generating control information to permit the user
equipment terminal to transmit an uplink signal, and a
transmission unit transmitting the control information
to the user equipment terminal. Further, in the base
station apparatus, when the determination unit
determines that the uplink signal is to be retransmitted,
the control information generation unit generates the
control information so as to include retransmission
information indicating that an uplink signal transmitted
before from the user equipment terminal is to be

retransmitted.

FIG. 12



