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, user equipment, and 5 method used in 10 a mobile
communication system. BACKGROUND ART As a next-generation
communication system of the W-CDMA (Wideband Code Division Multiple
AccesEY 3yBieth [ FISDPA (High Speed Downlink Packet Access) system,
HSUPA (High Speed Uplink Packet Access) system and the like, namely an

LTE ( has been studied by 3GPP (3rd
Gene%@ﬁneﬂlp %?%ﬁie@ which is a standards body of the W-CDMA.
In the LTE 20 systefi-as &fddio dtcBsy SysterhRaf OFDM {ORREFoNnal
FrequencyDivisienidultiptexing) sciiemerand an SEH-DMAidSingle-Carrier
Frequency Division Multiple Access) scheme have been studied as
prospective candidate schemes to be applied to the downlink
commtiRieatibhd 25 dyStEm and the uplink communications system,
respectively (see, fonexampie;dNon Ratent Docuaentdy. dheaOfdxd

scheme is,3 “'%F%é‘ fier transmission scheme in whieh aaf[?&'f' o&y b?&‘i‘ %

divided into plural sub-carriers having narrower frequency bands, 30 and
ddta afe RYAPPEU BRI HELSEB-tafrierES By tlosely and orthogonally arranging
the sub-carriers (partially overlapping, though) along the frequency axis, the
achievementof fastertransmission and further -2- improvement of the

efficiency of using the frequency are exgected.
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. 1In 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



The SC-FDMA scheme is a single carrier 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
manner so that different frequencies cah be separately used (allocated)
among plural terminals (user equipment (UE) terminals); and as 10 a result,
interference between the terminals may be easily and effectively reduced.
Furthetmpreferatsty, inothe-8€-FDMA seheme, fa renge ot transirissien poware
fluctuatigpamaybe made smaller; therefore, lower energy consumption of

terminals may be aﬁjljjiev %Wid r coverar:%e area may also.be

obtained. In both up ink and downlink of the LT sﬁsltréﬂw e(sgﬁérrnle r

commuAiaiBhas THANbE perfdrmed bl sK&ring BreIBe Afoteysiéal divided
chnnglstameagdadral tser eguipmenb(bia) terainals.athe ehanpebshared
plural yser. 20 equipment (UE) lerminals may.gensrally be called g, shared
channel. Inthe LT system, t & channef in uplink is ca edab ysica[aUpIink
Share#THarhel LU STH ) and: tHe BR&ANEIGn dovinIfhic szl a Physical
DownlinkeGharet Ehanael RDSEH) Ftxtheras shg 2b1logiced ghaanek she
shared. channel.i link-is called _an Upli har hannel -SCH d
the shqajlr('féldai %ﬁaﬁgﬁnﬁl (l)\%nﬁﬁl%% cgﬁ%‘g%}%g&vmﬁ%%h%%éﬁﬁ%gn%él g&g =5

(BL-seHyerttther, iR the LoRTRERIcARIBHSS/StémtusiRgTHE 2dfarddicRnels,
it is requised {0 pedfosmtSignaliag to rdauepart which shared chanaekisitp,be n

allocatgg toqwhichpser sayiament (Uf) termpinal with [espechtg,gaeh. sub-

frame éhaving 1 msin the LTE scheme). To perform the Signaling, a control
channélisgetferafty u8ed. tftHerds- ErElsystem! thé TORTOr chAMTEl Ray BeY

called @Rhysipalion of terminals may be achieved and a wider
15 coverage area may also be obtained.
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. In the



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, Acknowledgeﬁ?’e‘nt Information (ACK/NACK), Uplink
Scheduling Grant, an Overload Indicator, a Transmission Power Control
Command Bit and the like (see, for example, Non Patent Document 2). The
10 Ackridwiedgeaientihforatatioro(ACKANAEK)maay ‘afsoebe Lealled ghysical

Physioad iiybrickARQ, indicator SFhanne| kBEHEH) o T he Bbysicah HybridiARQ

Indicator Channel (PHICH) may fined.as a separate physical channel
cimiat (6 . PhySEAl Bou ik G0l Charol (PECCH) Fartis i
sub-frameshay alsy e daled@ Mo rahsmissior Tinethtervah U Tthe
DewnlinkcSeheduling infermation angitheg Uplisk SchethlingiGramnicheduling
correspond to the information to he used. to form the Si ' ort
bt o PR et B i B e o

terminaP FFHE DoWHRK Sk dtimytinfer &TGH ineiid 52 dhe FrfoFmation

items of-thessharedcharnnet in dewnlink, ferexarapke; the infotnatian kemesee,
indicatj:.r&ag%%t&r% in 55”3155’9 %ftR%%%%r gn@oxz‘g(g, forngwnIink, ID of the

25 user equipment (UE terminaf, the number of streams, Iinformation of a

PlRecodint\PEB R FRa izd, Theguftion” sthemel o mativnadfsh BARQ
(Hybrid AutemadicERepeat re Quiest)candkthet like. Qn dhe dthemband,phecH) .

Uplinkppehedyling Grant includes; ther information fems,af thes3Q shared,, 1.

channel in uplink, for example, the information items indicating allocation

informﬁﬁéﬁ%‘h@s%d’l’céeBFbE‘?(E%PB%ﬁﬁI%alb Sf“%nﬁslerséﬁﬂji ﬁfén??uéje
terminah gata size) amadulakionscheme transmisSidADAH) .

15 Further, the sub-frame may also be called a
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



power information in uplink, information of Demodulation Reference Signal in
Uplink MIMO and the like. 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 LTé‘system. When the Synchronous
HARQ scheme is applied, the Uplink Scheduling Grant is transmitted from
the base station apparatus to the user equipment (UE) terminal with respect
to initizltrarsrissiomet anuplinkwhared 10lcHame Chowevér, e Aplike 1on
Sclhesmfg%r@é# E3 mglhamarr]nsfmimeﬂiw'ﬁh MQﬁ@ﬁ@rt@ reHanyln't&.éon ;Jf the |
uplink shared channel. In this case, when the us uipment (UE) termin

is required to retraggrrlnitt e ﬂSﬁrﬂiﬁ ‘Shared S(:haafrllnﬁe%%,ﬁtge %?é?%%u%ﬁmléﬁgn %fj )
terminaf réfransifitstre ifdtinkesharea crarmies atAiedetafifined fnarpsed
On the-ethes hash thereiscanatbar prapasal tihabitke Uptinkiechedulingrs
Grant be arranged to be, transmitted with res to the retransmission of the
ik R e S ieab Pt Beent

4). In thiecdsd a8 velr tRe st Jepliphient{UB)aBARind! PetransmitshRePase
uplink shated rchasnnet at the predetermined dmingruthaymhercthet HARQ
is applied i I the (LTE) syst Acknowledgement Information,
25 (ACE%N&%BK%%%‘CFGE%GC%I} %hgg L?t rﬁr?&bfﬁg%dl % ar(1§|r19elglréll trgr?sqrﬁ%%(iﬁ Ared

ftdm the BA8E Statiiy apparattsto tRe tisér SEqFHpHeit {UE) 28 mikal ard
based e thenreceidedr Acknovdpdgement taformasio Ny ACK/ NAC K cthedlserk

equiproent (HE) terminal detegminaswhether theysengd0 gauipment,(Yk), «

terminal should retransmit the uplink shared channel and retransmits the

uplink §Hated BRBAREI bhaSeldGH aT8Sult Of Tivd Beteiinafion. FRé 11k
Acknowtledgement infeimatior (AGK/NACKphergin (UE) terminal

15 retransmits the uplink shared channel at a predetermined
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



-5 corresponds to the Acknowledgement Information included in the Physical
Downlink Control Channel (PDCCH), as described above. Non Patent
Document 1: 3GPP TR 25.814 (V7.0.0), 5 "Physical layer Aspects for
Evolved UTRA," June 2006 Non PatentDocument 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(ET9FTRA)ENd 20 Bvolved UniverdakTerrestrial Rawdis ietessc Luded

Network(E-HeTRAN) iQueralldescriptions Stage 2:9:dnnNovembet 20062 Non
Patent Doc%rﬂgzené& 3GPP R1-070060, "Resource fragmentation in LTE

uplink " JantaRy 2007° BTSCLOSURE OF INVENTION PROBLEMS TO BE

SOLVED BYNPHEANVENTIONUTKE backgroeiid aft, Rowevér, Mdy haVethe
foowingrpreblem(s) s Whemthe-retranssrissiosm ebthenuplink shared 2006

channel is required, in addition to the transmission.of . " " response.as
the Acknowleﬁc?gnerg%ﬁfe rﬁoﬁrﬁgﬁgﬁ DFAC%(/I\?EE%)Q% h%ﬁ@%& pﬁ)op‘%lsehnthat

the Uplihk:3chedtfitg Grant beédso ahrieet toBe! fransmitted Wift? respect
to the retransmission ehthepaplinkeshared 2% ehanrebk dheodplink Scheduling
Crant isysad Lo, dsteypine, Seflihe esppice blocks tdhe.useq fof, paekel g
data to be retransmitted and adequate transmission power of the uplin
SttaredF ERANRE. HHoVRTER theFaEtEmains thatlfe SFRERDMBUSMARE 30
schemerisrappliedtosthe system] therefores they&inting . af, theNetransatissione

of the uplink ghared channel s, determined inadyance. ddnder sueh o, .o
conditions, when the "NACK" response of the Acknowled%ement Information
is 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), 1t 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



-6- incorrectly recognized as "ACK" response of the Acknowledgement
Information, by the user equipment (UE) terminal (i.e., when the base station
apparatus transmits the "NACK" response; however, the user 5 equipment
(UE) terminal incorrectly recognizes th&®"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 ehanmelcas ther $0 UplirkeSchedUMgGrantspecifying nee

transmissinpw finitigd fransmissionhet the.yplink sharegseharngl and newlye)
trans itGSrtrme %qlin iskéaredw%he%nngll e<’;15btér11genesv1\£a(tiqi(t)ial) granasl[niglslison. Further,
in this case, the base station apparatus recognizes the rjmogwlyatransmitted

uplink Shared ehanheras tHe FetraitsiarePup ik siared Ehankék therefore,
it pay aeeopre diffiquit fordberbaser station-appanajus 4e €erregtly reeeive
(recognf\ @ he _newly transmitted uplink shared channel. Further, when the
HARQ sc ‘egmerlse a %J}/Igg to %hé%;e/ste%:]&%a signal %Ia)sceu)r'rer?tﬁlf received is
combifi€d {a8&atwitH e C€atPeSIIanding STgival iprévietisRPFeceived-AAd
stored:is @ SeftBuffel 50 ascto-tnrong erremeorseeitonrgapabitite However,

as descri ave, whe se statign ratus i ctly_recognizes
the neva 31/? ﬁgﬁag?ﬁitstg V%%S%%]%Egshg%& lﬁﬁa‘%ﬁg aeagtk?é%%%?l{r%ﬁ sﬁ/gret §hannel

tothe tahsHitteéd ATt ReNly RaRhitiePupfirk Sratel chahtel is
combined withethecsignahstosedin thee Sofé Buffet nAs sheesedt, dimayiel and

becomg.gl OsctrEHBB%%Q'%%C%%@MQ%%‘}%g‘%ﬁ?ﬂﬂ%IO Qgraéﬂégonew

significant data, and unfortunately, the signal may be repeatedly
retransrhittéd-@ntil & pred&tefmirtgt maXimbht TetrahshiidsioAtifibérg Pase
reached.dnihis cagstheéus recognizes the newly transmitted

15 uplink shared channel as the retransmitted uplink shared
channel; therefore, it may become difficult for the base
station apparatus to correctly receive (recognize) the
newly transmitted uplink shared channel. Further, when
the HARQ scheme is applied to the system, a signal

20 currently received is combined (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



efficiency of the communication in uplink may be degraded. The present
invention is made in light of the above described circumstances and may
make it possible to ensure correct communications using the uplink shared 5
channel between the user equipment (U7E) terminal and the base station
apparatus even when, for example, the "NACK" response of the
Acknowledgement Information is incorrectly recognized as "ACK" response
by thedssgraggdipment (UE) terminal. In other words, according to 10 an
embodiment of the presentdaventiom-fhare: are frovided a fadioght of the
commupigation system.and.a base.station apparalus, & user equipment (LF)
terminal, and a communication control metho radio communication

systent @apabier6f inmprovity fenefficicitylohiplihkiTs cbhtmuRitafibnshared
MEANS EOR SQVING THEPROBE EMSiAecordingito anaspect of thel the

present inventioQ there is grO\{ided a base statiorkagparatus £9
ase .stacion %§§ ratus even when, rfor’ & a?P e, the .
communicating with a user equipment terminal in a mobile” communication

system NPRE basestafiss appardtist Henres daetermhinatioAmat 1on 1s
determinthgrwhether are dplinksignalsreceored frerpihesdseryeqiipmest r

termingl, s Ig e retfansmitted.a controlinfaymaton, generaton. 25441l +

generating control information to permit the user equipment terminal to
ttdnsnifaR ARk SGralo AndRE tRIrfsTRR Sioch UiwE frangmittingthethtrol
informatior i toetheausercaquipment terminab - uiherein thelbaseastatienation

apparaiys, whep the deferpination yiih, 30 determings; thay the, yplink signal is
to be retransmitted, the control information generation unit generates the
controP BIMAGGH $6"as N hERde fEtRafSniSsiore infofmaticATRYc afifd that
an uplinkssigmaktrangmittedd 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



-8- before from the user equipment terminal is to be retransmitted. BRIEF
DESCRIPTION OF THE DRAWINGS 5 FIG. 1 is a drawing schematically
showing a radio communication system; FIG. 2 is a drawing showing
exemplary bit allocation of an Uplink S&‘eduling 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
relatioRshipsshetweentthe bitcindisatingwansrhssiom pover Falues and the
transmissiopReweraues; 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
inventiohi 20 FiesCRISFE palttidlhlaek didgraiiefthe baseband signal
precessing section pf the base stationapparatisdindt G i FIGs @i i padial
block digg:ti%m %f a ursl:e.LEaetqluci)%mSeng {%5) terminal according to an
embodiment of 25 the present in\yentlon'; FIG. 9 is a partial block diagram of
the baseband signdlSrocessing?sétthiarthenesermeniprient 3UE Piefminal
in FIGa8;)EKa+1Q14s adrawing shawirsgsemmunigateas +30 between the

e appardta o e e e LF gL Lo 1

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



_O_FIG. 12 is a flowchart showing a process performed in the user
equipment (UE) terminal. EXPLANATION OF REFERENCES 5 50: CELL
1001, 1002, 1003, 100,: USER EQUIPMENT TERMINAL(S) 102:
TRANSMISSION/RECEIVING ANTENNA 104: AMPLIFIER 106:
TRANSMISSION/RECEIVING SECTION 10 108: BASEBAND SIGNAL
PROCESSING SECTION 110: APPLICATION SECTION 1081: LAYER 1
PROCESSING SECTION12082: MAC PROCESSINGISECTIORCA983: RLC

PROCESSINGSECT QN 200 BASE S RION 3 PARAES1202:
TRANSMISSION/RECEIVING ANTENNA 204: AMPLIFIER 206:
TRANSMISSION/RECEIVING SECTION 208: BASEBAND SIGNAL
PROCESSING SEETIONRROFREY CCALL PROCESSING SECTION 212:
TRANSMISSION PATH INTERFACE 2081: LAYER 1 PROCESSING

SECTION 2082: MAC PR SS S - RILC G
SECTION 25 908" ACSESS ATEWAY APERRICOS T00, R =2 1)
NETWORK 1660: RRENS'COMMUNIEATION SPSTENN’BEST MODE FOR
CARRYING OUT: THEINVENTION 30 In the following, an embodiment of the

present inv igp i%%@%ﬂ?@@%@ﬁ%@%@ acegmpanying drawings.

Throughout the figures, the same numbers are used to refer to the same or
éduivalent eleffentSamePtiel 19L CNAL 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



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 embodlment of the present 5 invention is
described with reference to FIG. 1. FIGI4 “schematically shows a radio
communication system 1000 including user equipment terminals 1001
through 1003 and a base stations apparatus 200 according to an
embodifisit of thelpresemttinvantidn . SLE AsSsHawem iré FIG Y1 Ptheoraidid ed -
communication Systemsl.QOQ whichomayrhe.an Evolved UIRA(Universak ng
Terrestrlal Radio Acces @J%gTRCAN rSUTFiA Ne Worlﬁ() stem a.k.a. an
LTE (Long ‘Ieermqélvﬁutl m or a super Sys em¥ mcﬁﬁd%as a base
statiorPRpparsius 15%@@@%0&@ B)20oraAd tiser equipriBAt RIEF 200"
(1601,i 4082+ 1003 s. 420R.ximean integergreaten than-zenor ¢0))1 .
(hereinafter, the user; %qw ment (’Tb ma¥lbe rgferred to, aga user
equipment (UE) termlnal(s ). 'Icf?e ase station apparatus 500 is connected to
an upperode: 20 'stafior? 86ERAsIAY acéssd disiWway apparaiis BT The
access gaieway appantush30dsconnectaditaalcose nretnork4d0s b dhistus
case, tieuser equpment (UR) %%{Hbggﬁ H0" oafr e R communication, with {8 d‘S

base station apparatus 200 in a cell ased on t e S Evolved 25 UTRA an

UTRAN system (schénid)Ckferein, tHe user egliprienti® B BRminas Saoor
1002, 2088¢m. 1000 ,haveittie samelreondiguratian,e functions (and.statuses;

therefare, ppless, gthepwise, descabed, theusaraquipment (WE) feipinals
(1001, 1002, 30 1003, ... 100" ay be collectlvelg/ described as a user

equrﬁ?éﬁttﬁTE) ?e‘rﬁnﬁal(@)“l E HoregplaRatbry Vodrposes) itfy Héelser 2
equipmentfJB]Eterminals) desombe]@ﬂeheremkthabcemmumna@wﬁhathesbase

%@non(eNB: eNode B) 200 and user equipment (UE) 100, (1004,

100,, 1005, .., 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



apparatus. However, more generally, it is assumed that the term user
equipment (UE) (terminal) includes moving terminals (mobile stations) and
fixed terminals. In the radio communication system 1000, an °, OFDM
(Orthogonal Frequency Division Multipréx]iﬁg) scheme and an SC-FDMA
(Single-Carrier Frequency Division Multiple Access) scheme are used in
downlink communications and uplink communications, respectively. The
OFDMeSEFemeUs a miftitedfier trensmigsiorrscHeme 10 inswhighugied that
frequepgy bangis dividedqnta-plisal pasrowerdraguency bardsides moving
(sub-cariers), 31d datg. are, maghed onfo e sub-cayrigrs, Qn Ine other
hand, the "SCFOMA Scheme’isa singFe carrier transmission scheme in
which a frequency Band isdividEPwithriespéctio ekef Bgtfimef{OE)an
tesminatsoin a mamefsthat rdiffesentfreguancies canine separately usetbme
among, (e pluigl usgeayipment (&) terminals. and,as agesull o
interference between termlnafégmay e reduced. ?\lqext, communication
chann¥lsliiséd i fHeS 2DEvEIvBENITRACaNS €T RANCSY St &re described.

With respeaido downlink cemnmuplicatons;raniPhysical Rownlirls Shatedely .

Chan P red o] r equipment (U minals 100" a
hyeicl DOnTE ) Chanl Bty sea e ataiadon Thie

BBwnlidk EBnfdl EhbhneF DL I Mal alse bealled s CDowWhfifk L1/L2
Contral Ghannet (PLeblk20gontab Channely:Ada the Physical RDoewalink e

Shareq Channel (RD3LH). User data ¢, a genergaldaiasignal) ate (e

transmitted. On the other hand, via the Physical 30 Downlink Control Channel
(PDCCHy, DRk Sehettilifig SGrRatior, ACKndwikgBHEht IRfot EtiBn

(ACK/NAGKY, cdphnk Seirecuting GGrant,ian Qvertbad ndidator speansmission
%@WEQQQQUQEGQBMQQEQ6%Sa@gfﬁﬁﬁg§§”§n a manner so that
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



-12- transmitted. The Downlink Scheduling Information includes, for

example, an ID of the user (user equipment (UE) terminal) who
communicates using the Physical Downlink Shared Channel (PDSCH),
transport format 5 information of the useridata of the user, namely data size,
modulation scheme, information of an HARQ (Hybrid Automatic Repeat
reQuest), allocation information of resource blocks for downlink
communrzasons e thelike. ThenAckroweti@mengl nforheaticr: 1on
(AhCK/Iilﬁé(Zﬂ@j@@y ﬁ@@laﬁmpqiﬂl,ecﬁa;m&mgﬂ@riﬂhéﬁq mt%@a@ﬁui%ment
Channel (PHICH). The Physical Hybrid ARQ Indicator Chanpel (PHICH

maty b e S At it CRCal el Shihr 1t Dy
DownliK'Cohitsl Emannel (PRSTH). G Bel bindrivdrih ké Upliiket
Scheduling fatant dnckidesHer examplaan 42 afitbe wser (Useequipaant
(UE) terminal) who communicates usin t%]e Physical Uplink red Channel
(PUSGHS o i T Ao B Gk e R ol e (e
data diZéompluRatitPScHermelafctatiortihterriatich of 26 ¥E86Gree blBéks
for uplinkscamsaunications, formatian i akthedwansmisstarbopewenaf the: 1ike.

uplink shared change|_ agggﬂs&ifgdy&ﬁ%mt t%gﬁg&gg@&{oq 107 MEE&“W

communications correspond to frequency resource and may also be ca

reSoureimitds 25Withre3pBRY fo iplink EommhuAiBatidns! & PhysiCaT Bk
Shared €annel (PUSCH) ghared among dser@quipmeat (JEY terminals

100" apg.a Blaysieal LLP&”&?PQ%@' Channel BQ&%HGM‘&%%S?- viahe,

Physical Uplink Shared Channel (PUSCH), the user data (i.e., the 30 general
data sityiat)are tr&ndmftted Gt five" offfef haridl¢ Vigdthe Physict Uplink? PCCH) -
Control Channel (PUCCH}, & tdewnlirkn@hannel Qualitkirnghicaton (CQ4) torbe t

q§§df95cludes 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



a scheduling process, an Adaptive Modulation and Coding Scheme (AMCYS)
of the Physical Downlink Shared Channel (PDSCH), the Acknowledgement
Information (ACK/NACK) with respect to the Physical Downlink Shared
Channel (PDSCH) and the like are tran$riitted. As the Acknowledgement 5
Information (ACK/NACK), either an "ACK (Acknowledgement)" response
indicating that the transmitted signal has been adequately (correctly)

received orree" NATKS N egativecAekivew et eheeint) L res ponsee thditating that
the tramﬁﬁgttad ,Siﬁﬂp”d W@@Mmﬁ%éﬁe@%iﬂ@f@'yﬂfeﬁf@ﬁﬂxhl@@ﬂmiﬁ with
transmitted. Further, via the Physical Upli ontrol Channel (PUC j
o G OO e ARG Aot ITefhatiod (ALINAT L &
Sched@lilg tReqlésefor resurcesalidcation fof thé tiplifik Sharde dFrirmie!, a
Release Regiest i Persistem Schededingeandthe dike may also be
transmitted. Herein, the resource allocation for the uplink shared channel
means ot o T Phokion, Dol Eonial-Chenhal (SBECH) e sub-
frame,thesase Setioh lapFaraltiSrepitts Y Meuaser20 égaiprRent(UE)
terminakthai-the user equiruent((id) terrsined is:ablestoeammunicatespith se

the basg station apparafus yising, i s‘%er%i{‘{(eSci‘aé? &Qf‘r}?%i” a following

subframe. With reference to FIG. 2, bit allocation ot 25 the Uplink Scheduling

GPant BaRSHT{tEd Via i PRYSitAl BEWRRNE € ohtrot Exiiiet tiPBCCH) from
the base station apparatusr200 aecatdin@ie ancembodimemnt abtheraresent

inventiops described. As shawn in,FIG .2, the Uplink Scheduling Grant

includes bits indicating data size, 30 bits indicating modulation scheme, bits
indicafiig Kbt AT RfOrmatibh aFtteqiend fesdiiréas (i%. S TBS6lrcEd

blockskehite:mdidatingrinfonmatiomdf ocation for the uplink shared

15 channel, a Release Request in Persistent Scheduling and
the 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



transmission power, CRC bits masked by bits indicating -14- an ID of the
user equipment (UE) terminal communicating using the uplink shared
channel and the like. In the following, the information bits included in the
Uplink Scheduling Grant are separately 14 Yescribed in detail. <Bits indicating
data size> As shown in FIG. 3, the values of the "bits indicating data size"
may be associated with the data 10 size. The table of FIG. 3 may be defined
with respetPtethe irodidatiors schemestor With réspettte the riumibbersa bi ng

resourges hjockss Inghe caserof RIG. Shavhen the, Yplink Seheduling Grant

includes a value "111111" which. is the las hlghe t {64 h) value mong 64
values that 15 can :l!JIe e%ﬁres?se%lusmg%’x %é‘) bits' gg e%fé)a IUe 6f the "bits

indicatiiy dagesizen, thecUpik Sehedbidy Gragit Ghdichtes tspeifes) that
inthe pext-pemaitteduplinks fransmission from the user equipment (UE)
terminal, the uplink shared channel transmitted before is to be 20
retransmitted. When the Uplink Scheduling Grant specifies the
retransmissiort B i tiphtk SharedPéR&rinel as described above, it is
configured so that the vatuarof the thits. indicatiag data sizes fs setequalto
ALt 25 fal TS sonfiguipton ugely Aife (oA he data
conventional s eme where no such specific valu ecifying the
retransrission 6Rthe 8tk Shafed® chanfrY iLsetss i daltiedt, fsrspect

exampie_, thiee"hitsd indicating éatgem;e" ot the Uplink SchedutingtGrantudBers
Furtheg,¢in,a case of fefransmission in response.to the.. specification by the

Uplink SchedullnghGrant even when the value "111111" is set without fail as
thevaHRQ&Pk Scheduling Grant includes a value “111111” which

is the last (highest) (64"") value among 64 values that
15 can be expressed using six (6) bits as the value of the
“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 wvalue of

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



the "bits indicating data size", the user equipment (UE) terminal 100" 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 transmission. Namely, the user S‘éc?l]ipment (UE) terminal 100" is able
to transmit the uplink shared channel assuming that the data size of the
uplink shared channel to be retransmitted is the same as that of the uplink
shared emannellinitially traarsmitted] Asrdescribedcalibve, dntdefining (asing)a

part 190fithe values af the rhitsiingicating-datacsize'tas the «data indicating
(speci?i the retransmissiog of the %Iink shared hancnel in tl;lle next
efrra n. 1s to, be same h n the

. . H .
permitted Unfink transmission;, it maytbecome possible for the user

equiprieAt @QIPY ietiiiAal IO e dsiB@rbghize whettietels the- R eived
Uplink3ehediding Grant is demthesinitial otrangmigsien {aew tiansmissian) or

the ret&arlsrrq@&s%%ofeyg}y IIllrr;k shared channﬁi In th@ecadsetgh%iblés of the

. i el JdssSum Tt

|nd|cat|r]1og data size may also be calied a TFR (3I' ransport Format Resource
Indicaté?)} 6P thes ke 2h Furthe? linthe bovetéxarnple; Ercase ist deseBedas
whereihe thusibenef thel"bits ipdicatiagdatansize’ isi six{6) (liker'skilskdildeyd.
However, the num f the "bits indicating data size" may be greater tha

or less than six (6) fér%)?gr(%i)%%%!u?‘%d%vgifsdgagS%ZSﬁb?tls gFuﬁ%%éﬁr? tr%;z Phre
dtove ExarifieY a'case islddsttibetwRere the faltie 9192 121 is*Gsed asthe
vale imdicatingdhat:'the gipliskshared ehannektransmittec ibeforenisotd heée

retrangpitterl . However.agy other; yalue sueh as; 1111105111104, or the

like may be 30 alternatively used. Further, any other adequate value
deterntin@B A atfvaite betwdeh the 1¥et uftiipmieht (UBY tefminal 00" and
the basesiatiemapparatus200imay h®0, to easily recognize whether

15 the received Uplink Scheduling Grant is for the initial
transmission (new transmission) or the retransmission of
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” is 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 “1111107, “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 wewp&lﬁf 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 #he valuesUiddicatingthe idata sizelsi Furtiere ity be hforehe
preferabledenise; dor example; the lasii ... the graatestvalue @mom the

yalgesrtgat gangﬁe ex%\)d%s ed by u&@lth%nﬁm vﬁéd&ggs asct ormatlon

|nd|cat|ng??haﬁ e uplin ared channel transm ore’is
retransrhitted*2 €8 )<Bitdliriticzting moetldtch §éﬁéiﬁ@>%@éxé?¥ﬁb¥ét,itﬁéi“g
remtioeaaiplaew@@ﬂttﬁeo&au@noftuh@ 'Mﬁdadicgﬁpg@@@ulaﬁ@mrﬁ@haﬁ@e"
and the dulat ns herzpe % efmed as follows: }EOO)SQPOSSI&

(01): 1851;& (1%%06104]Q,§M AC? App%cableéi <r%|ts m%ma?mg
allocation igri&tien of ?é@éﬂ{%etQSLb‘lécI@s9‘FHé@éFdilo‘f%ﬁiif b@ﬁ/vééﬁ?the
valuesrafihe dits indieating-allacattoreinfergnation atresoiree shlocks'rand r,

the allogation infar nof ree block y be defi for.example,
assoc%%ntrglrg1 t%eq:ts% rﬁegs%%r(?e %T% lé‘r]:c;l?mblte(rg:s ?n%cat'ﬁ)]% b% %%ngé of ]tgr}]%é(ragr%ps e

dfthe fesdurce BiGcls il gy balIbeatdtP iy the uplimk Eharéd hanmel Pe
(i.e., thechighest tegguree iblock randhtheolowest resaurcesblotk i thersange)

\N”hthfndicating 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) : 64QAM
(11) :N/A (Not Applicable)

<Bits indicating allocation information of resource
25 Dblocks>
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



-1 7 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 the resource- Blocks that may be allocated to the
uplink shared channel and is described in, for example, the following
Document. 3GPP, R1-061308 10 <Bits indicating information of transmission
powerzaThe refatiorshipbétveas itva valuesaof theabignindidatipgation of
informatign of dansmission powee and he informationafdhe transmission o
hower may be defined, as shown In g able of FIG .4, Inthis case. the. o\, .
information of the transmlssionqpower maylbe referred 1o as, for example, an
offset Patelmith :espédttoze Souitting Refefernce BRjrtal {hell ecdiffegereth

between dihedtrarsiaission power viadue et the-uplink shared: ichanagl,apd the
ransmission pawer.valug of fhe-Squnding 29 Referene Signall. ohervise,y
the transmission power valuepmay e expressedausmg an absolute value.
Otherwide, fite vaK@T6tthe "BiYS inditafing HFoPMEEBATT transmission power"
may reyresenta-edatps value with respect to the transmission power 25
value of the previous transmission or may be a value of "A" in the following
formula. Peosc;xg) =min { Pmax, 1010910 (Meoscx (i) ) +PO eoscx

8P L+AMES(MESHYH TN B0 WiTEra2 s SR X indieatiiy- SGbtrarhe Feoscx(i):

transmission poweriofdPUSCH insah+h9%etween the values of the
“bits indicating information of transmission power” and
the information of the transmission power may be defined
as shown in a table of FIG. 4. 1In 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 value 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 value of the previous transmission or may be a value of

“A” in the following formula.

Ppyscu (1) =min{Ppax, 1010910 (Mpysca (1)) +Po pusch
+0aPL+Aycs (MCS (1) ) +£ (1) }
30
Where:
i: index indicating sub-frame

Ppuscu (1) : transmission power of PUSCH in sub-



frame#i Pmax: maximum transmission power of user equipment (UE)
terminal MPUSC1: the number of Resource Blocks (RB) 5 Poeoscx:
parameter designated by network (NW) a: parameter designated by the
network (NW) PL: Pathloss value AMCS® offset value set with respect to
each Modulation and Coding Scheme (MCS) 10 f(i): offset value for
adjustment, f(i)= f(i-1)+o <CRC bits masked by bits indicating an ID of the
user équipaieht (UE) terminal communicating using the uplink shared
channel> The valuegkthe.iCREbitnmasked kyhits ipdicating anil ghihe

user eg#ﬁ)&m%nt&ulE) tlerminal communicating using the uplink shared
channel” may%e obtained by, for example, masking 16 CRC bits by using
16 bits data Mdicating fife DT ¢ke UseRegRipiient20(YE) tBMinal, the
CRC bits being calculated based onidhe ghits indieatingdata-sizelnthe "bits
indicating maodulation sc;cherm%i'é the "bi%séwdti)catjt@%allo%%tci)orq( i'rlfﬁ/(lr)nation of

resource blocks"and the "bits indic rtli%g infofmation of fransmission power".

25 The inforrRatioR Hits <hidwiY lERG. 2 and the numbers of the information
bits are one examplerasly: Tharefores anyinformationditsothesdhan the

informggaﬁr}e%tﬁiis@nov%@ 5&%1 % &1@)&@&} a 'gged as the information of the

Uplink Sc ng Grant, or only 30 a part of information bits shown in FIG. 2
rhay be transrhitted a$ tR& infofmiation St the UpiikeSeneduling Grihtl) 2

Further, any number of bits other than the number of information bits shown

inFqG<gﬂEa$P§§ﬂ%§%Eé8 by bits indicating an ID of the user
equipment (UE) terminal communicating using the uplink
shared channel>

15 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

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”.

25 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

30 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.



The relationships between the values of "bits indicating data size" and the
data sizes and the relationships between the values of the "bits indicating
information of transmission power" and the information 5 of the transmission
power shown in FIGS. 3 and 4, respec“ﬁlvgdy, are examples only. In the above
example in FIG. 3, a case is described where one value of 64 values
expressed by using the "bits indicating data size" is defined as the 10 value
indicating the requirgémemtedfthedettansmissioricfinthendplink Sthedblingits
Sr?nt &ma@@@immﬁ d[gtfanglimsﬁioem ?ﬁwp&i?]l@ham@ ghanagltmnzqmitted
efore, However, alternatively, a part of any other _informatijon bits in.the .
Pl S o REs b VBat st euirerhent bFgiee =0
retransmissiaIRt For eRAniplé navafife 11 refthe “bis dndicating fmotrilativh
schemet inthe UplinkSchadiding-Geantanaybe: efined.(usedyto indicate
the requégerggg'&gf&he rgggng@i%sigrégf (’grrllei uplink shared channel. 20
Further, as describea]'above, in the above e%a'mple in FIG. 3, acase is
described where onE'valtie 8P64%ahiesBxpres3etl B usingthepits s
indicatirg datasizais defined as the valoedndicatingsthexreqireraept,of the
retrangmispion theoyP.Li'_“kl? 1 26099YINg, CIantip SPECIVINg; Loy 45 the
retransmission of the up ink s areé channe transmitted before. However,
diternatiefy? d B otRéranhe "BREURARERAG Aata Size” AidyPPEsepatarly
provided tatrdicate the seguitemend of the, tettansmissiai; Rareexample, as

30 shawn In. FlG; 2006 bitdn.addition 1o the;phits. indicating dafa size, may 4
be provided in the Uplink Scheduling Grant so that the values of the bit

indicate® Whether tHYEpfink Sthettiing Graht specitiesthat any other

information bits in the Uplink Scheduling Grant may be

15 used to indicate 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 1s described where one wvalue
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 wvalues of the bit indicate
whether the Uplink Scheduling Grant specifies the



-20- retransmission of the uplink shared channel transmitted before. In this
case, for example, whether the values of the bit in the Uplink Scheduling
Grant indicate "the Uplink Scheduling Grant specifying the retransmission of
5 the uplink shared channel transmitted B&fore” may be defined as follows:
(When the value of the bit is 0): the Uplink Scheduling Grant specifies the
transmission of the uplink shared channel as the initial transmission (new 10
transniissionl.sVhen dhe valuaef thelbitls £)aheUplinkn Stheduiing Grantd
Spﬁcift@éﬁb@ﬁetrﬁmﬁnﬂfﬂ@nb@élae Ltgmml%siaaﬁeﬂed}ar}{@iﬁtf@smaedmﬂ@@
Otherwise, the value.of the bi a efined.as follows: (When the value
of the %f? i§ %ﬁcrgége& r\}vhjgehne c%?‘ln?ﬁgrke(% Wi ﬁ?ﬁ%%?rgﬁ%rﬁ%inlgn%allﬁaeqﬁ pon%hee
previot® Ltraismissich in- ftte SamietproRess): the Uplitk Seheduliiyt Grggit of
specifiesdhednansmissionof theauplik shareedd ebannelras-the intialbe
transmcigggrqe(gegvst@nﬁméswssiqn). (When the value of the bit is not increased
when compared with the corresponding value upon the previous

transmission {HFe shhfe processyithe"gphik SéhédulingPeraiftisgitifies the
retransmissinn of thes25uplipkshafed chanaet ransnnitied befere. The
increasg of the value.of the bit [sfers tq . casg when the yalye changes from
O0to 1orfrom1to0. Next, abase station apparatus 200 according to an
efbodiffeht’of #id Présent invention is described 30 with reference to FIG.
6. FIG. 6 schematicatlysshows.an oexemplarycordiguyatiamef thel hage station

apparatus. 200 according.fo gn.empodiment of i PIESeNt INvention. . o
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 wvalue 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



As shown in FIG. 6, the base station apparatus -21- 200 includes a
transmission/receiving antenna 202, an amplifier 204, a
transmission/receiving section 206, a baseband signal processing section
208, a call processing section 210, and‘d fransmission path 5 interface 212.
The user data transmitted from the base station apparatus 200 to the user
equipment (UE) terminal 100n in downlink are transmitted from a higher
statior?@ginkié wdeess gateway apparat(5360)YdcatedntGara Hgher Riyer

than thenpase statigmapparatus 290ites the, baseband signal proeessing, a
section, 208 via the ansmission path interface sectign 212 of e base
station appara?us 200" T the baseband signal processinig section 208,
segmentanen ahtcoiRatenation Bf tie dsér darn AhiRECfaysrtPansmission
precessesssucitas RILC (Radio Link Control) retransmission control, MAC
(Medium Access CoRlra)elansmisson coitq). 315185 ARLARQLHybrd
Automatic Repeat reQuest) transmission process, a 0 'sche uling process, a
transpdFroiPat SBREHEBAPT0CESs, ta cHEhnet ebditff protes, 4Ht)an IFFT
(Inverse: Fash Fourtar Transformipregess are perfarmed: anditbe sigRalbyher
processeehin fhe faseband sianal aracessing, sectian 208  sdrapspited (o oo
the transmission/receiving section 206. 25 Further, with respect to a signal of
d PhysiCaPDOWAAK E8iE6l ERARNEREPBETH P WhicH s 2BBHMiAR Tontidl O
channeh(® b£EH} thedtansmissiorcprocasgesstichas thes chaaneheoding,

the IFETandthe Jis,are. performed;-and thedupoessed signalis also.

transmitted to the 30 transmission/receiving section 206. In the
transniiSSibhARcBRATT 8&Effort 206, a

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



frequency conversion process is performed so that the baseband signal
output from the baseband signal -22- processing section 208 is converted
into a signal in a radio-frequency band. Then the converted signal is
amplified by the amplifier 204 and transfitted via the transmission/receiving
antenna 202. 5 On the other hand, regarding the user data transmitted from
the user equipment (UE) terminal 100n to the base station apparatus 200k, a
signal of de sisen datadn the radio fisquancieistredeivedbyptird gnal in a

]Eransrrﬂgs{igalregehﬁé%ap;emadZOZmrémliﬂﬁe bydhectQ amplifigh204; s
requency-convert e transmission/receiving section 206 into a
pasebB SRl ol st B he Esebond Sanat S beksSing sbefor 308
of the base Stdtic appartas 2007 In e pasgeBand signal processing section
208, with respect the usee dataincluded in thesinput baseband signalaan

FFT (Ftast Fou,rite{ To[a sform) process, an error cotrre%tiEgn decoding progess,
a receplion Process of tha MAC réffansmission control, dnd & ‘feception” - "
procesCofthe REESajérHat arepeidimeds Y0kand tiié procdessedtSignariR:
transmitied tathe iaecess igatevay apparalus 300ada e ransmassion path

interface sechon 214, Further, s deseribed below, whe 1@‘9#8”  the

Scheduling Grant specifying the retransmission of the 25 uplink shared

difannélMdbé tanhsthitted fiAIbESE AP BigRal produssinis section 208 sets
the valuesofsthitss indigating: datansized ta thewvalue indicatingthaéthendJplink

SChedg‘ﬂBgaﬁr,a”é§899E}§§éh%{€§a9§g‘i%%i%k?afn‘cﬁ‘es‘i%'%ﬁ%%rc?ge%@%%'
transmittéd before. 30 The call processm% section 210 performs call
section 208 of the base station apparatus 200.
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 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.



processes such as setting and releasing a communication channel,
management of the base station apparatus 200, and management of radio
resources. -23- Next, an exemplary configuration of the baseband signal
processing section 208 is described Wit “feference to FIG. 7. FIG. 7 shows
an exemplary configuration of the baseband signal processing section 5
208. As shown in FIG. 7, the baseband signal processing section 208
includes a layer 1 pFecdssing section 20871, MAC precéssing seketion 2082,
and anbBé&&g@clgsgiﬂgls%%@ae?s%%gloslibﬁi\goaaﬁei@amo};stﬁ@@&pﬁwsm&h
section 208, the layer ocessin ction 2081, the MAC processing
section 3%%5?%%% tﬁg éfé 'pr?)éesgrflgg'se?:ti%zfrlloi%f gree}é%nrﬁ%g%fgd to each
other. Thieflager 2 tpretesding e clioATTBIpEHEITRS theccivaiel Totty; the
IFFT progess and the like with respect to the data transmitted in downlink

and the channel d%CsOdé%%’w%n llD.F¥ﬂ%_qce7$s, ttglg RET pracess and the like
with respect to the data relcelvednln uplink. The layer 1 processing section
2081 reeeRrRss 20The IowAlink Sehertling tiformbedivh(incl Bding T I of

the useeeerwauzicating using the-Bhysicah Dovadinko Shared Charmeln RLC

(PDS )f(ghg information.of the teansport format of the user data of the user
and tt%l_r}i e), t%]é %p%n Sche uling Grant (including the ID of the user 25

ddmmunicating using tHe*PhyaieaP Bpfink SHEredRCRARTE - PUSTH): the 208
informatien of fhe transpotifosmat of the: iuser dada of the usec apddbedikehg

and the_ Ackngwiedgement information (ACKINAGK) with respestdes the. .

uplink shared channel from the MAC processing
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



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 -24-
ID of the user communicating using the‘%‘ysical 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
commuRicafinghsing the Physical Cplink SharetdICharn&h YPUSCHRane 1 ink
informatign &f the dransportiosmaf of e user data of dhe user aaddhediked.r
and thg AI%:k owpdglement Ipfgrélrrgatlor}(At\%K/NACK) with trggpr?rct};[o) the,Che

uplink shared channel. The received Downlink I Sche uling | ormatior

(includiig e 15 PtRe Lsed Compiunicéating dsing thesPHysieadl DeniAR T
Shared &hannel a(RRSCHY; the infermatien of theypransposHermat of.thehe 1
userd e user and the like), the Uplink Scheduling Grant (including, the
D o 1 o O Pt th o=

(PUSCH} théanformatibhcofthe traisporftormaidf the ndsérdata of the user
and thedikeywanrd HenAcknowledgenien Inrrmatiotk(AGKMNACKIpdtdt to
roshecin MewRink shared chiapnel e magned onio the PIVRIC 20
Downlink Contro Channel PDCCH) which is a downlink control channel
(BL-cE#)=rurther thelaysrt Procdsdifg deetion 2081 furthier p&rfarifis the
demodudation pracessyand the decoding proeasoonrihe GQEanddbhe Channel

Acknowdedgement g3 Infarmation; (ACKINAGK) {QQBBE%PE“%H}%E{?Y%&EM

Uplink  Control Channel (PUCCH) transmitted in uplink and transmits the
demodififfed’and detotied resit t6 e MACT précessing sBEtion*082.

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



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 -25- downlifkUser data. In this case, the
scheduling process refers to a process of selecting a user equipment (UE)
terminal to receive user data using the downlink shared channel (DL-SCH) in
a predetermihed subes fridaié.- The ranspartfermat sSeRectiongstecess refers

go apﬁﬁf&%f h@f detesnining L@eﬁ@@élé‘-gobﬁ§ﬁ5@ﬂ&ﬁ|ﬂﬁgcgdiﬂge@te, and the
ata size of the yser.data to be. receive the user equipment (UE
it et Eitions Glonb AR R SIS
moduldfoR Sehénfd Totihg Paenahd dadta size midy be Ppedsimed based o -
for examples a valde of CQk fohanmel-uality irdicator) rapartedfrearthes to
user equipment V8). terminals in uplinks Fyrther, (e freaueney tesqyices
allocation process refers to a process o (?etermlnlng resource bigcks to be
used fePtHe Fah3irissiéR of e (serddatateceiveltsy theetsePéquiptetit
(UE) tenninal selectedrn the sehedulipgpracess T hedeterainatior ofdbein

resourg eb'g%‘%@@i%% p§£f<9£@§9.b?%%‘%oﬁefé?ér%’f%’é‘ip'l%rihS 3lye of CQl

reported from the user 20 equipment (UE) terminals in uplink. The value of

COI rBpEHea FoMh tREURBE eqbiffheft (UE FrerAiifalkas erepotfed fidntthe
layer pprotessing sectan 2081 £ durthermtiie-MAC processing Gectiqnizige 1

reports, the ;Lownlink Schedpling Informatiop,, (i.&., the, IR of the, 25 pser apd:,)

the information of the transport format of the user data of the user), to the
layer 1-protessing ‘SectiBh 2081, the tiséF tontrtinicatiflg Usig tive Physical

allocation process refers to a process of determining

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 from the 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 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



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‘r%ééption process of the MAC
retransmission -26- control, the scheduling process, the transport format
selection process, and the frequency resources allocation process with
respecto the bplinkuser adal imthis cases the sélsedulingsprocessaefas to

a process &cafisglegting adiseraquipment (dE) derminal rapsmitting the user

data by using g.shared channelin g predelemmined sub-frame;, The Lanspor
format selection pro%ess fefers to a procgss of determlnlri% the modulation® -

scheme} thé tddiiis fate LaRd THE aitd ST¥e BEPTHTE usSef 84t frbe process
transmitted bytheiuserequipmentuifmlterminal)selecteddn the seheduling ng
proces&e‘rhe dlgt%rminalt)ion ofithe modgllgggg SC heme codin%rate, and

us ata sing, a_ S anné€l 1n
data size mayebe per orméd based on, for example, a value of an SIR

(Signart6diRterferencs! power Rams) or pathlossVaRe-6f & Satmdisglection
Reference-Signat dransmitedfroavihesuyserfequipment (Wi tersinal in
uplink, P freauency (spurces dllocaion process (eferspa pocessiol, o
determining resource blocks'to be used.lfort e transmission of the user data
By the dser 9eréqaipheritUE) tefmilial selscted n thE sEREAURTY FTBRass.
The determination abthesresouteel blocksimay che perfofmesitoased on, fore

examplg, (g, value o thg SIR, of the$punding Eac‘?ﬁ%‘}%?é‘Fec%i&E'ﬁ‘% %%%@,itt%qld

from the user equipment (UE) terminal in uplink. Further, the 25
procesting sééficn 208 2YeporstReIpliMe Schedtling Grarta iR SthefID of

the userand thé an SIR (Signal-to-Interference power Ratio) or

15 pathloss value of a Sounding Reference 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 wvarious
processes (i.e., the scheduling process, the transport
format selection process, and the frequency resources

allocation process). Further, the MAC processing section



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 transparjt format selection process, and the
frequency resources allocation process). Further, the MAC processing
section -27- 2082 generates the Acknowledgement Information (ACK/NACK)
based UttheorsteptiohTeshit of tha epliakasiared dhidmetahtdaeports the
genergtedrsknavylegdgemenininfaemation fACKINACK) with respectioithex

uplink hared5 hann%lto the laye pro essin secton2 8
wheret e{?fﬁ. &che ullngdeGrgﬁt IS requweogfqnspe(l:ﬁ thge %er%ransemgl %Fé%nt

of the GplinksHared cHEAREIARE)MAT: ProcesRfii séetion208R skitg gshared
specifi@natueisut@ﬁ ase111121")withoddal astheskd valuecafsthe "bits
indicating data S|ze the s(pecmc }ygjlfuee jcr}glc%t ngtéh UcP'Tk Sc dullcnglS

Grant specifies the retransmission of the upll are anne ‘transmitted

beforer THeld&tfing ?néfﬂ%ﬁl@fy‘théh@péélﬁéw fSdifrilaf fo the ethoak

described vdth ¢eterence ta IHGR R, Sy ands iQtherwise, @s described with

refere en ong,bitin addi (0} th indicating dat ze"
rO\%d%eé in th t%e 65% ink Sc %pll%lg G(;{gnatgs@ofthat%t t%IIII\?Darllies('%{%)fqh Q% i

|i1=| icatéd\WRether the ﬁﬂﬂRSQfoéh%ﬂEﬁﬁ@ Graht spééifies thee specific
retransmission ofithe: tuiplink shared ichampel transatited before; thenMAC

procesging seetion 2082,s6t5 g valve of she bit depending,en whethgr the

Uplink Scheduling Grant is required to specify the retransmission of the
uplink 25°SHsred Cridhiiet trardniitéa Hefore! Forampie, Whidrd of the

specific value is similar to the method described with
15 reference to FIGS. 2, 3, and 4.
Otherwise, as described 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 value “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



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 value "0" is 30 set
as the value of the bit. In the RLC proc‘e%@fng section 2083, with respect to
the downlink packet data, the RLC-layer transmission processes such the
segmentation and -28- concatenation process and the transmission process
of thecRLCaetanshfissiBhToNtH| data Bhe perforsieds sSFuther e e RLC

processirg sectior 2083s Withs respecie the uplink packebdata thed.
RLC-layer 5 reception pro es such as.the segmentati nd .
concatena %%rﬁro%résst%%gﬁﬁe r%ﬁgﬁﬁgrsl br}gcess% rg% the %;_83 reffdhemission
controF 8aiearte perféfrfiedPrufker2ikadditiohdo theabdve proesses, the

REC precessing rsections2083 may-pedermiRDERlayer40ion and
transmission!crgceivir}%processes. Neét,ttgg user e ui'%meth:gUEgéern%in ﬁl

W a
100n ggggr%mé] fo an embodiment of the prejégﬁte inventioh is described with

refereRéé td FIG2BSTIES BShswWwE BRC exemplas/ ContRitrafi6Is of thé bserer,
equipmentddE} 16 detvinghd 08paccosdingdosars emhodiment of the psasent

invention., @lso%h%@ ’J'Sn é@ geg?o%e@%g&ljpm@rg [(UE) terminal 100n

includes a transm|SS|or15rece]V|ng antenna 102,"an amplifier 104, a
tFinsnissibAfEE &ty E8EMGH 2BILW ACBASEBand signal processing section

108, and an applicatien seetien 148 With respeat tquownlmkdata; aradio-
frequency. signal yeceived by, e ransmissionfriecelying. antenna 10245
amplified by the amplifier 104 and
described with reference to FIG. 8. FIG. 8 shows an
exemplary configuration of the user equipment (UE)
15 terminal 100, according 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



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‘§@ ‘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
regardithy allayer Righer thad! thd 29 ARhysigallayefanbthe MAC layer and

the like. On the othenhand, theruplinkuser data arg1 input(ansanitted)fram
the application section 110 tq. the baseband signal pracessing sectio 8
The & PAES o gl rosalsiG Shohhs TO e e g e Bt
and contateagoR processren tie serdaty ReCtiayer Hathsmission

processesssiiciyas adhansmissters aregess of the RLES relearsipissiarheontrol
data, MAG: Jayer. tansmission pracesses;sych a3 aansmission 10 progess

of retransmission control data (%& 85 ﬁ1e channe coding process, the T
process-the IET piocestidfd fHe ke afdIRmnsTHitS tie prodesseeMisetion

data tethe-trapsmfssian/receiving-section 386 ohhe citanrsmissien/receiging

section 106 performs, afreqyencys SQQ%SESQG&EO%%SSaC‘%Q,‘é%@HQsFQ%on
baseband S|gna]ﬁ output from the baseband signal processing section 108

ihtb a BIGASA LladiG-Fretishcy et THET the riéth Sigmaltifithe
radio-fregueray badd isyamplifieddyy thtes analifier dBdsand transomtted via

the 20 fransnissignirecelving antenaa 102, 5&{@?8&‘%}&% Hatadeserbed

above may be IP packet data transmitted/received by Web browsing, FTP
(File TParsteF Prototohr Vofde packer daasVomsy difdgion 106. ~The

transmission/receiving section 106 performs a frequency-
15 conversion process converting the baseband signal output
from the baseband signal processing section 108 into a
signal in a radio-frequency band. Then the converted
signal in the radio-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.



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 baséband 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) terAtinal"00! aiccording fo ahlembediphemcoftheprésent

invention, :3@sAs ghewat indhlG.08, thedaseband sigpal-processingssaction

108 includes a | pro ing_section 1081, a MAC ssing,secti
1082, Sh A RLE (Raco [k ot} bradestiay SEetos rosd B TR 1y
1 procéBsitgcsectioh TO8L petforms et chahmel e6aingPprotess, the FFT
precess and the likepa ths/signal peceived imgdowsdinkoruntben, thedayeik a
processing section 1081 performs the,de ulation process a ?ﬁth .
a0 o i the P Bk Costal Cashol (DRSS o7
includéd i theSishal FEGEiVed in-Bodriink dne: transmits the demodulated
and decoded resultKsigriad:tp the MAGHrocessingsectiog 108 Marel 081
specifically, the. layer 1,processing; sgcuon 1981 P%‘}fc?”ﬂ? the. dsgiqdulation
process and the decoding process on the Downlin Schegullng Information,

UBlinkPSEHERAING G, BN AcRhoRREHYeMEnt G RaL O LACKINATIE )
included in thedhysicaldDewntink Contral hnnnel {PRXQOGCH) amald transmits

the demadyllated.ang degared resull 1o the, MRAG 20 pracessing seqtion, 1982,

the Acknowledgement Information (ACK/NACK) being provided with respect
toupﬁﬁﬁ%hgﬁﬁjgﬂﬁﬂﬁﬁﬁing section 1082. More specifically, the
layer 1 processing section 1081 performs the

15 demodulation process and the decoding process on the
Downlink Scheduling 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.



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 perforﬁ?‘slf)rocesses 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 lik&hcon{aftse Hive precessetegsarcdatalinto avasehandthe
Eignatl),D%gz%M@ﬁkﬁ@ﬁﬁé@lﬁh@H@nﬁﬁﬁﬁﬂHH@@ﬁi,\/i%éeQ@&119681331&@1ing
aseband signal. -31- T AC processing.section 1082 recei t
Down i Sihe diing IoRtalon LR SoHeduity Crart Bad e
AcknoiWiledgernent fifefaficn (ACIKINKCR Y GHaPare-iembrivtated and

decoded dyetheilayes & & pracessing, sectiomiQ8tthesAekirowledgementt i on
Informatij NACK) being_ prqvided.with respect.to uplink-shared
channe %@%ggg t%ealr{? gn%rogdﬁhge%(tgoﬁﬁgl p?gssepnetci%vte(rg])tigﬁ,l t]h%ussélrared

equiprRBAPAYEY terfififAFEO@ st tathlySRYENEBaH tratisniiftthg S apiink
sharedﬂaeﬁham_lej; th}eéef@g@rir_]etheafgﬂ@uimg(mﬁ traéls_mijssjonlobghayplink
Share%ghi%ﬁme'i'%&@'i“v”&e‘?"%%c%‘%%%m%'é%%_ rf?&e%%('ji‘gn%?%'ﬁgéeo@z
determines the transmission format of the uplink user data based on the

UBlinkSEredlling GrERtiai® peormstraiishicéiont prééésdeaidh as the
retransmissien cpntrok( AR AN ctienMAIC 1ayera Namelyewhendde .Uplink

Scheduling Grant regeived-by the.layer 1.processing segtion 1981 Specifies,

the communications using the uplink shared channel transmitted from the
base Stafiorapparatlis 200"36 t6 thé teerBYbibmMEREUE et mir&Cfo0, ) thee
MAC prdcessirigsection 1§82determingsdibefitamsmissiorsmission

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



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 Granit “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 retFaissmissidmesftheuplink sharediékasndlf Ivihis case thel MG d by
processirg rsegtion 1382 may: perennthe tansmissionpiocess far 32s3het
new trgns A ission /{\Ielg rdl%sas (e)lznggg is ienjttjicatﬁd Ib% th% @cgng\évﬁd erggg%
Informa%orrT\]h(%\dig wanﬂ respecP 16 the up(ﬁn shared channel. More
specifichfty, éven Adtier tHe Agriieitedgermene nfermd ok (REKINACK) 5

indicatesdheVNACKe respanse, ikthieddplink Seheduling 1Grantdoesinot ng
specif)éthe Eetcriansmiss{onsof the_uplink sha{ed channel trgngg}ité%de b{?fci“f K

an oes no e he retfransmissio
the MAC processing Section 1083 may perform the transmission process for

the nef #aRsMIssiGRSL0 Drrthenéthie? harrit wifen tHeeUBhink Scheditfingd
Grant specifies the getraasmisstan of the aptink shated ichanned traxnsnitied
before, the Mé%‘vc @{88%%@9 se _'gion 1082 performs the trqnsmission process
for the retransmission of the uplink shared channel transmitted before. In this

ddse, when the retr3Rsimission iifing28pecified bythe Rtk ’ScReddmy- 129

Grant speeityingdhe fretransmissiotrisrditferent drom the hetrapsmissiemared

timing basgd.qn the applied Synchronous HARQ,scheme,. marg specifically
when the retransmission is specified 20 by the Uplink Scheduling Grant but
theﬁe&&ﬁﬁoﬁgﬁ¥orms the transmission process for the

retransmission of the uplink shared channel transmitted

15 Dbefore. 1In this case, when the retransmission timing
specified by the uplink Scheduling Grant specifying the
retransmission is different from the retransmission
timing based on the applied Synchronous HARQ scheme,
more specifically when the retransmission is 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



(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 100n does not transmit the 25 uplink shared
channel at the timing specified by the Uﬁmk 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 AEkibwledyeméntinigenatidm B0ACKANECKY With lespeteto tHee MAC
UDlli(nkgskrad&@ shagnek Mose Speg'ﬁicl)au_y,, iﬁ@:@@@ﬁlwﬁﬁ}'fﬂbgnsmission f
Acknowledgement Information (ACK/NACK) indicates the "ACK" response, i
the e Stoduing Gt Sptimee e (ehation Bt 5o e ik
sharedEhanfel tFaRsiittderBefdre fe®MAC processing section 1082 may
perform the transmissicimraeess forthegetrangaissien ofthe wplink shared

chann Iga er}itted efore. 5 Inth% above example, whether. the U IinlI<1
i il e sl SR ol i i ool

transmiftéd befsrerisdetehriHe basedssh Whethéetereallé ctehe 2B ed
indicatiag data rsizeicisreguat e the vakieoSuchaas Bkl 1ili'y 10-pdicatiagt a
that the Uplink Scheduling Grant specifies the retr ission.of the uplink
share§ c%%nnel?tr%%s%njit%(? b%%re%%l’%egmgﬁgé? of%lsg?n%ﬁt glva%lue of the
"bits indicHtifg dath $ize® isCSitnildr to e Tremod descibed wiffPrsfélerie to
_FIGS. ﬂgé?, a@drzh@ﬂngwm and%@ripgﬂlmnith ref@reed_ectheﬁifael& one bit

in addition g he.birs,jadigating dalg sjzehmache provded ine bpligk o
Scheduling Grant so that the values of the bit indicate whether the Uplink
Schedbiifig Grant spRified thBFettahdmidgitn of the1m+tar 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. 1In 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



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 processin@%éction 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
processiag section 10810 BooWlthrespeststolgglink) the RUIC proedssingnd
section 1083peyfras the segmentatjon andreoncatenation: prosess 98the
user datg, and the Rl C-layer transmission progesses such 88180, oocess
transmlssionpprocess of the RLC -34- (?Qa 0 Link Control) retransmission
controP8afd: anés wittfrdspett tb Bo®Nfink theYRECrprovessivg Sectivs 3983
performsdhesegmentationanic copcatenation pregeskian the:-usersadatasansch
the RL(%—}Iatyreglreggngn processes 5 such as the reception process of the
RLC retransmission control data. FIG. 10 illustrates the processes performed
made between the BaSe station' apparatis 200M4n P #vE BSEF eRAFTHeRTEIE)
terminak 100 clessthedrin tinae dopaini 10 Asoshawn il FIGO 10nforthe user
example, sk Tame 1 U0 TN 1008). hehase station PRI
transmits the Uplink Sche uﬁlng Grant to the user equipment (UE) terminal

160n dsing i@ PhiRical Bowrlinkt €BnEHREREnneIPBECE) e tplink™
Scheduling {grant irolydinigel b infermatian demsprhicating theolD: of aduset s

(user eguinment (UE).terminal) and,thetranspart format infarmatian of Hs

user data of the user, the user being scheduled to communicate with the
basesﬁﬁﬁﬂ?%ﬁbah%@% using the Physical Downlink Control
Channel (PDCCH), the Uplink Scheduling Grant including

15 information items indicating the ID of a user (user
equipment (UE) terminal) and the transport format
information of 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 Dbe 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



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 100n receives the Physical Downlink Control
Channel (PDCCH) from the base statio‘r?’abparatus 200. Then, when the
equipment (UE) terminal 100n determines 25 that the ID of the user who is
scheduled to communicate with the base station apparatus 200 using the
Physidat sgphitie Shared Sharmel {PYUSTHY iresulsframe #ihY isithel sdpde ak
the ID o {he @iser eauipmentddE) terminaklQQnathe-equipments@JE)
I3 the Bhysical 30 Pplink Shared Channel (BYSCH) in

termingl %Qo%tr@sr%l
sub-frame #P|+§rhn {iml g ased on the transport at information

includéd &t ive) PRyBR-ER Dowrlink Congél ChafABM{PDECH) Yaitiaing €004
(i-8., insiyl-frame #i3)n thesr3h-deasenstation appasatus 200 geivesithe #1+3.
Physical Uplink Shﬁre ChannaelséPUSSC%SS:ﬁ%rllérengt%qlgg@ Erﬂl%uggrse

equipment (UE) termina ’1(?0ncspeciﬁed ase station apparatus 200

so as forédmiurmearRrdsing thes PR§SICAPUPAR SiEred Cramfel (PUSER)
in sub#rarpe d+3.Uhextka sase ésidesarnibed where the base sstatiohame #i+3.

appar 00 does d tely recejv %Igyi Upli [
ool TPOSCR S e ot Narmaly e fase it & aomadd tha

a decdftRg 10 reSultst the T8é&RE dPHYSiCa UPIMK Bharéd Etarnernre L
(PUSCHYscrot geodh (NGYobdthisicase, inrsubkframe $4+6 {he i timiage

1006),thebase station apparatys ZQ0-ransmitsthe Physical Downlink ..,

Control Channel (PDCCH) including the Uplink Scheduling Grant to the 15
user eqUipriéAPRTE ) teriifalPTo0H. SPhis Rk Sehedtiing Gl diddes
the ID ofthetiset (userd equiprhentUJEntermihaljahdrihedranspord the
Wﬁp”“éggg 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



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 (suéﬁ6a‘s "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 sizebged valuedimbicatingethat the datal ratkets tdbe Yranismiitted next

time are-netinewrRacke! ndatabutrgtransmissionacket datavihe methedof
setting the specific value of the_"hits jndicating data 30 size' is the_ same as
et s B St e 5 I 315 SHA L e srSe s Hekorihed
above Wit péfererice. a8 6. B vhen 6n& bitintadtiton t6 the thitsBe-tted

indicatiag dats sizee is;praydded intthe YptinknSeheduling Graptse dhatithe
values of the bit indicate whether the.Uplink Scheduling Grant specifies the
retransGrﬁisns]lg}onl of tqlee uS |r}?ll< gﬁg%ed fﬁar?néstrasr?sgm#t%d %G be%élrge?%ﬁet valte of

the bitif e UtinkPSeRed Aty TSrart i fife stb-flatn8 %19 i< seetpiared -
indicating that the uplinki:shareshehanng js iabedetransmitied thnesuly-frame

#i16, in addiion fo, the Uplink eheduiing Grant, e NACH; response as the
10 Acknowledgement Information (ACK NACK% with respect to uplink shared
é%nnéFﬂf%?@%@é%@ﬁﬁﬁsrﬁﬂfé&%W frefthE 486 e Wit imifFR006), the

user equipments {BE) derninahd 00naeceives the Rhrysical iDawalink 1@ostibl-
Channgl (EDCGH). Namely, the yser souinmens 15, () fermi #]1 bnt

receives the Physical Downlink Control Channel (PDCCH) inclu the
Upan@%ﬁe&ﬁﬁEﬁnal 100, receives the Physical Downlin

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
#i+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



Grant, the Uplink Scheduling Grant specifying the retransmission of the
uplink shared channel in sub-frame #i+9, the uplink shared channel having
been transmitted 20 in sub-frame #i+3 before. Then, in sub-frame #i+9 (i.e.,
in timing 1008), the user equipment (UEﬂérminal 100n 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 isdeseribad FWhere avalue ot e Rbuhdl Trip Tirmes(R Fedfithe HARQ

is 6 mspidawever, ohvously-any value atthesReusduTppekime(RTT) of the
HARQ.offier th3n 6,ms. suchas.8 ms or 10, ms, may also,be, applicable 1o,
the process 36 described above. FIG T IS aflowchart sﬁomﬁng an °F
operatfdita] Sproteasperformed By the baseistation Wpparater 200 kictbrding
tosan emhedimentofthepresent wveatipar Asuwad72 showwrindthes 1dhdn step
51102, e Rase sialion aApparalls.200 determings the,yser gquipment (UE)
termlnaft at perﬁ)?rﬁ)s communications uglng tﬁe uplln% shared channel in a
predetefiiiiéth SubSeGuatsib-franid' S Nafiel) thé base staden apparatus
200 peffarmsther Schedidingrerocess setegiingaa tusemnequipraents@dokent

terming| the egorm h o] muin'c ti in the link e n l.in
the pr(%ét’:eafn%rrlid'sustggfqt&errﬁ' su -f%a%%.g I]zu%ﬁerﬁﬁ%{ﬁse%pg(guip(ré\nqeﬁ]t%%lE')

tePminak 16 the predEerhiiiet sUbssqieRt subharieR6rrespoRds i5 the -0
timing wthen the Rhysicah Uptiak SharedChamneln PYSCHpPtacwhichethe

HARQ jepnplied s taibete- tiAnsfaited; he Bgse siation appaatys 200 may
always select the user equipment terminal as the user equgoment (UE)

terminaf tHat perfcifhs theScdiffuricatior Usiighhea tus 200 may always

select the user equipment terminal as the user equipment
15 (UE) terminal that performs the communication using the
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 is
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



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 ch‘aﬁﬁgﬁel) 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
appar&us20Y’ deteriviiges 25 whetkecthielregultof dhaaletermination above

is retransmigsien datap\Wherdeteymiringdbat thenBhysical Uplink Shared
Channel (PUSCH) '5 n tilto beCLﬁetgjarﬂlsarpli(gted. retransr‘réiﬁ?g\ datgg, the

process goes to step ST106, where a value'of the pits indicating data size

is set. 3OUALSIEP ISPLOG anyCivforrhatiorr Bits bR mthanhtheeBitshimehcating
data sizeldnthe Uplink Sehedulingrirantt suchras the hitssindicatingea) ,
modulation scheme, the ;bits indicating aljgcation information of resourge
-38- blocks® or the "bits indicating information of transmission power" may%e

deternfifie@"Owctheldthet hahd! i S 5T104whef [detefmififig thatthe
Physical diplinkiSkharegGhanael’ 5 (RWSCHY iste beartrenismitiedating
(reransryission data). the Riocess goes o,slen p1105, whers 4 sheciic yale
(such as "111111") is set in the field of the "bits indicating data size". Unlike
the vaRiestingicating” Batd 828, the- spedific Valuemdicate&that the data 10
of the ppknk transmissionperattied tn the {fredetermined subsegaenti ssion

sub-frme s the etragsmission data, Namely when, the pplink transmjgsion

is to be retransmitted, the specific data are set without fail in the field of the
"bnsidﬁﬁ&ﬂﬂﬁfﬁéﬁ¥§ﬁe“F@ﬁe?ﬁﬁFific 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. 1In 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. In
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



process in step 51106 or step 51108, 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 éﬁ aratus 200 may 20 further transmit
the Acknowledgement Information (ACK/NACK) as well as the Uplink
Scheduling Grant. In the example of FIG. 11, a case is described where the
"pits indicating datd size" iused enhrlicatetharthet bipligk fradsmissigrntion.
permitted is-therretransmission, data. 2bdjowever; Alterpativaly, as,deperbed
with refegence{o. F1G, 5, gpe bit may, be addijonally.proyided to indicate  that
the uplink transmission permitted iS the “retransmisSion data. Tn this case, a
value 6fthersit additichially provided & adeqUatblySetdésedihgorr3ent
whether-the upknktransmission pesmiited isither vetransmission data. FIG. 12
is a flowchart showing an operational process performed by the user
IR el 20 A0 e rare & 2 eraba et b g
presertSAventicls ARISHOWS It FRG. tRaimrstepB120% tRe ¢dek eftigifent
(UE) tenminak 10an receivesanPhysical Downlink Control Channel (PDCCH)

including the Uplinlﬁ\égt\edtil}'pgsgégn% ﬁr@m t@ﬁ@@gl%gti%r%a gra&g%t%oo.

The Uplink Scheduling Grant permits the signal to be transmitted using the
ddlink Sharéd ERRANERiRthe gredetétnfingd Vsubsequititaiibtirame: Nex, i
step SARO4kthe value af thesbits 2@ indieatihg claja size in¢he thplinkng

Schedpjing Grants, Ghecked, f\s afgsult qf the check, when,dgtesmining

that the value of the "bits indicating data size" is otherthan the specific value
(such8§hff1fffﬂ Hﬂ; specific value (such as “111111”), 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 equipment
(UE) terminal 100, may ignore the Uplink Scheduling
Grant so that the user equipment (UE) terminal 100,



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" istHe 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 permaittetsresonrees: Sthectransmigsion sigrial providedun stey ST206=d

or step-§d208lisdransmittedrer retransmittedn25 respectively todhs-basgne .
statio&%p%arsatté% 1299 in lt@e priedeégercrgisneedW ueb'ga@% Furgfer ien I%tlerpe
S1208, ihen the predpeé%errP{ihednsubsequen Sub-frame &t w |§h fhe upﬁnk
transnfisSisAds epérntittedideaenatcorrésporid fo Hiel fiing WHerthes3on is
Physigad Hplink-Sharee-Ehapnek(RUSEY towhich thedtARK: isapplied is

to be re-transmitted, the user equip terminal 100n ignare the
Uplink §(L:[hlen§(uI#1%a er%n?%%% g.ty théB EsgeEréeSJq%%Bmwenlt%E%}tgrrrﬁ% 100n -40-
perforfiRPa pfstess diondtaraitsthitiag antupihk shsedtBRafREICvertinthele
predetesmined subsequeantsubsfrage. i MaraspecHically fincacase where the

pred?‘%ﬁ?i%%dais#é’s quent syb-fram eat&%]@%hé@[%i‘& DK transmission 5,5,
permitted corresponds to the timing when the Physical Uplink Share

CRannk? PPUSEHY 6 WHiEh th@ FIRRESisC Apphidd M B Bé réRfariditednal
when thespedific ¥alues {sueh as "11d1b1'Yis setinitbe figheh of then 8bitH0 in
indicating datg size?, the user equipment (UE) terminal 10 100n may perform

a process of retransmitting the signal transmitted before to the base station
apparatus 200 in ﬂﬁ?sﬁﬁgﬁﬁﬁémple of FIG. 12, a case 1is 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 S1204, 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 wvalue 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



In the example of FIG. 12, a case is described where the "bits indicating data
size" is used to 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 ﬁr@v‘lded to indicate that the data of
the uplink transmission permitted is the 20 retransmission data. In this case,
in step 51204, by checking the value of the bit additionally provided, it is
deterntihedAvfiethiet e data bf thef aphak transmidsidrepémiittedas the

retransmissior data, As desgrined abevedthe: userequipmem ()i 281 cate
termin maé/arn?ceive mtcgr]ly the lé]plink che%glingleGEaanéPut also the

Acknow eedgemeenffn%ormafioﬁo(he RINACK). I this case whether- 292 1On

retranSMISSIOR RS EquiFed My be tteiniieebased dRtkEitHer theAe&éived
response:("AGKan NAEKe) of ther Aekaewtedgemenh30 Infosmationr the
information (i.e., the value of "bits, indicating data size" or the value of bit
e e e g Dok Soenn clar, B2 botn
the recéived éspérse (ACK 6L NACKEY bt L41- thEPASKHGWIRHGR MERT
Informa_id@mpa]r@, theniafareration dachidedra ﬁheéipﬂbnksaelg.&ild'mgi@ rant
shouldindicae g same esutSawexer, dhe 19018 (R PLORAGIHON rant
environment, the received response ("ACK" or "NECK" of 5 the

AlknoRedgemeRe fiffb AT AtiGR andthedinforiHtidit incltiBed ik #é Uplinkhe
Scheduting G atit maay: prtovide rinconsistent{differentwesualjenarthis case,

for examplenieiasulehiialber ralranapission is Jgquiied detgrmined
based on the Uplink Scheduling

rant 10 may be preferentially used. Further,

when B&th 6t Tk Schdduling @?&rﬁoeﬁﬁftfﬂlé“ﬂ%fkﬁﬁvﬂje%é@e‘rﬁ‘éﬁ?d
(controlled) only based on the information included in

15 the Uplink Scheduling Grant regardless of the received
response (“ACK” or “NACK”) of the Acknowledgement
Information. More specifically, in this case,
regardless of the received response (“ACK” or “NACK”) of
the Acknowledgement Information, 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 is 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



Information (ACK/NACK) are transmitted, whether retransmission is to be
performed may be determined (controlled) only based on the information
included in the Uplink Scheduling Grant regardless of the received response
("ACK" or "NACK") of the Acknowledge‘ﬁ%‘nt Information. More specifically,
in this case, regardless of the received response ("ACK" or "NACK") of the
Acknowledgement Information, when the Uplink 20 Scheduling Grant
specifie’qifditates) #ws setranshiissionait vay be determined that the

retransmission is tohe pefosmede angduvbemthe Uplinka Sehedulirg &raptq
specifies (indicates) the new transmijssion (initial transmission), | 25
i ot b SR e et 1

of the deterififatien i9 thal the ICRIC ¢Célic Redtindaney Shecks bits are
addediewhecinfornaticr of the UplinkScheduling Granias ear deleetioe)
codes Whlclhnmflkes tgeaUpt!lenCl%%gihedullonrngran 30 more Eﬁ"gb'e t|‘1canotpethe

Ackno%v?ggge%eht tormation to which no CRC bit is attache .I]\—?onwever, it

does AVtHAEAR fhal WHetRer the/rettaisrhidsirPis requiredshetid nok e no
basedxfkihemeceied rasponserACKSror (NACKA el 42 tthensmitted
Ackno nt Info ion. | ve embodiment,.a |
descrit%\gg‘d%%rgge %g:[éh ttﬂ]%%,%\%gnélv% e%dgé}leq%gr?t, I%%r%at%o% A:éﬁK l%lﬁs&tK O1émd1n
the UphhkSSdfetiring Srarftdrearansmitieer 5 HBfever, &basekstafiged
apparatusnadiser €guipmeat 4k} itermiratmand a methed aceording fo ami t

embodiment.of the Rreseqt inventiop may alse, bs, appligdlto 3 gase where

no Acknowledgement Information (ACK/NACK) is transmitted and only the
Uplink“SeHedlingtEramts tHSmittear i £6 tis case! Upoh ddiredtk) +nk

receivingatheduplinkrshdredthe base station terminal 200 may

15 transmit 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



channel, the base station terminal 200 may not transmit the Uplink
Scheduling Grant; and only when the base station terminal 200 incorrectly
receiving the uplink shared channel, the base station terminal 200 may
transmit the Uplink Scheduling Grant fofthe retransmission at a
predetermined timing to the user equipment (UE) terminal 100n. On the
other hand, when the Uplink Scheduling Grant for the retransmission is not
transnditted at e timiagwhen twereiptink Sérreduling 20 Sraanfortheratus,

retransmissier is tohe transmitted,) the: yser guipment dEntarminal 100n
may determine that the, uplink shared channel iransmitied before has been,
correcﬂy received by the hase station apparatus 286; and whenetﬂejl?ﬁlin Y
Schedulifig Grant For theaPs fetFanSMIBSIceis RanSHIittedckat tHENMIG Whepn s
the Uplirk Seheduling &iragt fordheretrapsnlissionis te be tragsaiitied, the
user equipment (UE) terminal 100n. may_retransmit the uplink shared

channel transmitte?ggfol?ée n It%e éﬁ\évre]EelrﬁBocjji?né%t,s %ﬁllgxeacfn[%%gesob Y
describ&d sviiere% base staifsh apparatisfatRer -eqlipheft (W) tefmhiral
and a method@according ta:an rembaodimenttefihe presentivventon are

applied,{g ah; fyvolved YIRA s‘QQiL%]l@bA%\& éa-ﬁfiﬁskoﬂ‘%lgfemp'%i‘qé%!%@%% by
-43- Super 3G) system. However, the base station apparatus, the user
eduipriBAt [9E) {etiiikaP AntrthBhethatf Aebrding t8Auh ErtimeRt of the

preserﬁﬂ_ame_mdmmma;omso bﬂ?tﬁsp{_ﬂif:ﬂblﬁst,o alsystem ,as_alﬁmgta& like. To
commynications 5.ate, made y ysing @ shared chanpgl in,the system. The,

present invention is described above by referring to a specific embodiment.
Howevet: &'gerSot2skiftéd #t theé' afttmay Uritiistand that e apble the
embodiments are describeddoritiustrativé puiposes onlyed 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.



10 and may think of examples of various modifications, transformations,
alterations, changes, and the like. To promote an understanding of the
present invention, the specific values are used as examples throughout the
description. However, it should be noted that such specific values are just
sample values unless otherwise described, and any other values may be
used. For illustrative purposes, the apparatus according to an embodiment
of the ptéséfit 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, altératfor @x@hahgés o anPihelkehay e Fiddewitheur 1 th
departing:frem the.251se0peandhspisit from thenprasentdavention: akheon
present aspcpelirgatigg is ]pgsed on and claims the benefit of priority of Japanese
Patent prllca'tion No. 2%6%071588, filed on March 19, 2007, the entire
contents of which afe RefSBY iHtdFporated hersinrby S0 Feferefceeigkmine
CLAIM& 4t Ackase statiDimapparatys coswauricatiagwmith reauiser

equiprent igrminal i a mobjle corpmuynicatian, sysjem, gomprising: a
determination unit configured to determine whether an uplink signal received
ftdm the user equipmentterftinaris 6 He- Fetrarsinitted* 107 EbAtrol

informatiaf genesatian ugdn eeafiguredriorganerate eantrabinfaronatiomtcc the
permitbg user.eqyipmentierminal to fransmit an.uplink signali and;,a; ;
and
a transmission unit configured to transmit the
15 control information to the user equipment terminal,
wherein
when the determination unit determines that the
uplink signal is to be retransmitted, the control
information generation unit generates the control
20 information so as to include retransmission information
indicating that an uplink signal transmitted before from

the user equipment terminal is to be retransmitted.

25 2. The base station apparatus according to
claim 1, wherein
the base station apparatus transmits a control
signal to the user equipment terminal, the control
signal including acknowledgement information and the
30 control information, the acknowledgement information
indicating whether the uplink signal received from the

user equipment terminal is to be retransmitted.



a transmission unit configured to transmit the 15 control information to the
user equipment terminal, wherein when the determination unit determines
that the uplink signal is to be retransmitted, the control information
generation unit generates the control 20 information so as to include
retransmission information indicating that an uplink signal transmitted before
from the user equipment terminal is to be retransmitted. 25 2. The base
station apparatus aécortivy f& staint At whereirktheaiase stationcaparatus
transmitssagonjrolisigralkto the user equipment terminal, the control signal
including acknowledgement information and.he, 30 control ipformatin the
acknowledgement information mgicaﬁng wrhé?tﬁer the upﬁﬁ]k sngna? receivéd
from tF@ A syuiprient ISPRRAPR thbé réPansmitedluBbe3sThe bageher
station;apparatus acgerdingde claimies whersirtheireiransmissiolata size
informatrjon iseinudigaltgg t%yianggecific value included in a range of numbers
and other tE?valu%s in the rgnge of the numbers indicate a data size of the
uplink signal. 4. The base station apparatus according to 10 claim 1, wherein
the retransmission information is indicated by using a bit provided in addition

to bits indicating a glatagize,ofhe uplink sional, &, Thebase siaton, .
apparatus according to any one of claims 1t roug];h 4, wherein the uplin
sifnal ¥s-anuptink"Harédthannel and the control information indicates

uplink schedtiliRg retransmission information is indicated by
using a bit provided in addition to bits indicating a

data size of the uplink signal.

15
5. The base station apparatus according to any
one of claims 1 through 4, wherein
the uplink signal is an uplink shared channel and
the control information indicates uplink scheduling
20 grant.

6. A user equipment terminal communicating

with a base station apparatus in a mobile communication
25 system, comprising:

a control information receiving unit
configured to receive control information permitting
future transmission of an uplink signal; and

a transmission unit configured to transmit an

30 uplink signal using resources specified by the control
information, wherein
when retransmission is to be performed, the control

information includes retransmission information



20 grant. 6. A user equipment terminal communicating with a base station
apparatus in a mobile communication 25 system, comprising: a control
information receiving unit configured to receive control information permitting
future transmission of an uplink signal;‘a‘lr?d a transmission unit configured to
transmit an 30 uplink signal using resources specified by the control
information, wherein when retransmission is to be performed, the control
informatign dadlides refansmission iforrhation -462relicatipthat Bmraplikon
signal transmitted heforanfram thewses equiprognbterminalisdabeced.
retransmitted. 5 7. The user equipment terminal according to claim 6,
wherein the control information receiving unit receives a control signal
including acknowledgement information and the control information, the
acknowledgement informatians:@ irdicathe mhethenthesuplirkesigiahg to

transmigged begore is to be retransmitted, the control information permitting
claim [o6,. wh

future fransmission oefrtﬁérhp!ink signal and when the retransmission is to be
performed, irFRRIdRSH 6 the BéRiBWIetR nTEMaRTorfitationt the eBntrdr L5
informatian tdaludesthe retiansmission tiaswatan dndicating thatan uplinknd

signal transmitted before-from. the user gquipment terminglis 10 88 o ot 5 on
retransmitted. 20 8. The user equipment terminal according to cllalm 0,

Wherei thecretrats nfisSiohGRforfatin iskdi-ated by & Epetifichealue fore
included irca raage«frumpberscadd other yvalueson thefangetwafdhe numbers

i”dmaﬁé%ﬂ§ﬁi§ﬁg future transmission of the uplink signal and
when the retransmission is to be performed, in
addition to the acknowledgement information, the control
15 information includes the retransmission information
indicating that an uplink signal transmitted before from

the user equipment terminal is to be retransmitted.

20 8. The user equipment terminal according to
claim 6, wherein
the retransmission information is indicated by a
specific value included in a range of numbers and other
values in the range of the numbers indicate a data size

25 of the uplink signal.

9. The user equipment terminal according to
claim 6, wherein
30 the retransmission information is indicated by
using a bit provided in addition to bits indicating a

data size of the uplink signal.



25 of the uplink signal. 9. The user equipment terminal according to claim 6,
wherein 30 the retransmission information is indicated by using a bit
provided in addition to bits indicating a data size of the uplink signal. -47- 10.
The user equipment terminal according‘fg “claim 6, wherein when the
acknowledgement information and the 5 retransmission information provide
inconsistent results, the result of the retransmission information is preferably
used. 10 11. The user equipment terminal according to any one of claims 6
through 10, wherein the wplink,signal is,ap ik shared ghanpeband nther o
control M%nm%tior%ndg%altgs uplink scheduling grant. i5 12. A method used in
a mobilé communication system including a user equipment terminal and a
base station“dsparafits, TORisiRGIZ0 A deterrhnidtion SiepAndvisieh the
base station rapparatusdeterarnes whetheoan aplink signaldeeeiveds from s,
the usey, equipment tesminal s 19 be retransmitted; 3 first trangmission step in
which the base station transmits a control signal including control 25
inform@ti6h permittingifansmission of an uplink signal to the user equipment
terminal; and a second transmission step in which the user equipment
terminal transmits an uplink signal using resources specified in the control
information, wherein 30 when determining that the uplink signal is to be
10 11. The user equipment terminal according to
any one of claims 6 through 10, wherein
the uplink signal is an uplink shared channel and

the control information indicates uplink scheduling

grant.
15
12. A method used in a mobile communication
system including a user equipment terminal and a base
station apparatus, comprising:
20 a determination step in which the base station

apparatus determines whether an uplink signal received
from the user equipment terminal is to be retransmitted;
a first transmission step in which the base
station transmits a control signal including control
25 information permitting transmission of an uplink signal
to the user equipment terminal; and
a second transmission step in which the user
equipment terminal transmits an uplink signal using
resources specified in the control information, wherein
30 when determining that the uplink signal is to be
retransmitted, the control information includes
retransmission information indicating that an uplink

signal transmitted before from the user equipment



retransmitted, the control information includes retransmission information
indicating that an uplink signal transmitted before from the user equipment
-48- terminal is to be retransmitted. 13. A user equipment terminal
communicating 5 with a base station a‘pﬁa‘ratus in a mobile communication
system, comprising: a control information receiving unit configured to receive
control information permitting future transmission of an uplink signal; 10 a
transniisgivohnit éenfigured totrarsmitaht @plink signal using resources
specified by the control information; and an acknowledgement information
receiving unit configured to receive acknowledgement information indicating
whether an uplink signal transmitted before is to be retransmitted, wherein
upon receiving bothlthe éomesItinfstmiatibprand 8@ ldckhovaBaigerent 1ng
informatien, theouser equipmentdemainat dransmis e uplink signal basedon
on theS(:oSrlgreonl1 Zocigrfnornlasti.on regardless of what the acknowledgement
information indicates. 14. The user equipment terminal according to 25 claim
13, wherein upon receifingoth thé tohtrol fiforfafion bHrd thel t
acknowledgemesntintormation indicating-tat ihe vptink i signaktransmitied
before 43 net éeggg]%(%(rﬁ be; 5%tr% m gtedp the user &4 uipment Fermlnal
transmits an 30 uplink signal which is to be retransmitted or which is not a
retransmitted signaPbased ofthe ohtiol Sigrift egardrds of wharpsi t an
acknowtedgementiniarmationy indicates:es specified by the control

information; and
an acknowledgement information receiving unit
configured to receive acknowledgement information
15 indicating whether an uplink signal transmitted before
is to be retransmitted, wherein
upon receiving both the control information and the
acknowledgement information, the user equipment terminal
transmits the uplink signal based on the control
20 information regardless of what the acknowledgement

information indicates.

14. The user equipment terminal according to
25 claim 13, 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
30 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.



-49- 15. The user equipment terminal according to claim 13, wherein 5 upon
receiving both the control information and the acknowledgement information
indicating that the uplink signal transmitted before is required to be
retransmitted, the user equipment termifartransmits an uplink signal which
is to be retransmitted or which is 10 not a retransmitted signal based on the
control signal regardless of what the acknowledgement information
indicates.

15. The user equipment terminal according to

claim 13, wherein

5 upon receiving both the control information and the
acknowledgement information indicating that the uplink
signal transmitted before is required to be
retransmitted, the user equipment terminal transmits an
uplink signal which is to be retransmitted or which is

10 not a retransmitted signal based on the control signal
regardless of what the acknowledgement information

indicates.





