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 a method used in 10 a mobile
communication system. BACKGROUND ART As a next-generation communication system of the
W-CDMA (Wideband Code Division Multiple Access) 15 system, HSDPA (High Speed Downlink Packet
Access) system, HSUPA (High Speed Uplink Packet Access) system and the like, namely an LTE (Long
Term Evolution) systens FasihieEstudied by 3GPP (3rd Generation Partnership Project) which is a
standards body of the W-CDMA. In the LTE 20 system as a radio access system, an OFDM (Orthogonal

Frequency Division Mygﬁegggéa%h%mﬂﬂg 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 thé plirk tdhttiuRicatiohs BystémEreSpetifely(see, for example, Non

Patent Document 1)cbhe@kDMrsorereds @amultsearrsritrarsmissianseleme 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
TECHNICAL FIELD

The present invention relates to a base
station apparatus, user equipment, and a method used in

10 a mobile communication system.

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

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

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

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

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

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

achievement of faster transmission and further



and orthogonally arranging the sub-carriers (partially overlapping, though) along the frequency axis, the
achievement of faster transmission and further improvement of the efficiency of using the frequency are
expected. The SC-FDMA scheme is a single carrier transmission scheme in which a frequency
band is divided 5 with respect to user equipment (heré?n‘after may be referred to as a user equipment
(UE) terminal or a mobile station) in a manner so that different frequencies can be separately used
(allocated) among plural terminals (user equipment (UE) terminals); and as 10 a result, interference
between the terminalgirizgvisaeasily andeffectivel/ititiced! Fusthes, prieferabhgisthe SCFDMA
scheme, a range of &apsmission power fluctuation may be made smaller; therefore, lower energy
consumption of terminals may be chiesvce_ an aSVC\:/'}geeHr1 15i%0\éeréagg area may aésro be obtained.

In both uplink and downlink of the LTE system scheme?, communications can be performed by sharing
one or more physical ERARAGISEMBNG Pharet user Bfbipmenti(UE)RMminalsNthe ThahnéersRared plural
user 20 equipment (WE) Herninads-mayogenerally beiealled-a shared shansel. a the L TE system, the
channel in uplink is craellfg qu@y@i()cal %JpéinkSSQareduCh%g%%l (?&%Ct'éé}rﬁ‘dn%‘f %hananel in downlink is
called a Physical Down ink Shared Channel (%D§8H .pFurther, as the 25 Iloglcal cﬁwannel, the shared
channel in uplink is c&tletiign efplihk Sharétl ChaRASIULESCHIPANd #id S8h&red channel in downlink is
called a Downlink Sharedchanrel (B nSEH)separat Euithesda the commuaitationcsystem using the
shared channels, it ig {?g%i[eq g%lg%fgi@ §igggyn% (%% 3 mrglpgrt(\gmcht%%% a(ﬁhgppeillilsdtoalge allocated to

which user equipment (UE) terminal with respect to each sub-frame (ha_vm% 1 ms’'in the LTE scheme). To
perform the Sidialing, atontlol chanRefisyatetalif l¥ea intHe termina

easily and effectively reduced. Further, preferably, in

s may be

the SC-FDMA scheme, a range of transmission power
fluctuation may be made smaller; therefore, lower energy
consumption 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. 1In the



LTE system, the control channel may be called a Physical Downlink Control Channel (PDCCH) or a
Downlink L1/L2 Control Channel (DL-L1/L2 Control Channel). The Physical Downlink Control Channel
(PDCCH) includes 5 information items indicating such as Downlink Scheduling Information,
Acknowledgement Information (ACK/NACK), Uplink Sc?‘rTeduIing Grant, an Overload Indicator, a
Transmission Power Control Command Bit and the like (see, for example, Non Patent Document 2). The
10 Acknowledgement Information (ACK/NACK) may also be called a Physical Hybrid ARQ Indicator
Channel (PHICH). Thé®HsidaHybrite ARQ tnditatdr Channel{PHIEH)hag beadéfined as b separate
physiclal cgannﬁl Zirrﬁl@mﬁq the: Physical Doyvmm(iogﬁgbeﬁanael @@Gﬁmikﬂﬁiu%t}mlef, thefsub-frame .
may also be called a_TTI (Transmission Tjme Interv The Down|in eduling Information an
the Uplink Schedulii%oéFagr%i::oér%snp%enld tﬁﬁéﬂ%é?%eﬁ%ﬁt ook%e %}éééa%%e'rforsrfn%ﬁe Signaling to report
which shared 20 charihet is®lb@alibeated terwhichluseraagiipment (OE) témaihatsFhe Downlink
Scheduling Informationfpettigesdhe intormationiiterns ©f the shared cbannelin dowrlink, fexexample, the
|nformat|on items md&@g&g@%au,orklc f%romw%tle%pg_gf ethla,g,ogllrrlcfeoBrlnocckls Jgrlggw}lﬁkca 9f th_e 25 user .
equipment (UE) terminal, the numbBer of streams, information of a Precoding Vector, data size, modulation
scheme, information'8F e K AROybHioA Forratic RepeEeFdQaest) ahtthedike. ©n the other hand, the
Uplink Scheduling Grantiselugesdhennptosmationdtems obitie. 30 shared ehapnel iniuplinks &er,example,

the information itemsﬁg}di%%g}%%gc%i&p @g%rgﬁ%ti%%ﬁggu%eﬁlo&l% for uplink, ID of the user

equipment (UE) terminal, data size, modulation scheme, transmission power information in uplink,
information of BemotiGltioh REMTERES Sigrarfaipiiik MIHS Bhdthe kg, aLso be

called a Physical Hybrid ARQ Indicator Channel (PHICH).
The Physical Hybrid ARQ Indicator Channel (PHICH) may be
defined as a separate physical channel similar to the
Physical Downlink Control Channel (PDCCH).
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



In the meantime, as an HARQ scheme in uplink of the LTE system, a Synchronous HARQ scheme is
proposed 5 to be applied (see Non Patent Document 3) to the LTE system. When the Synchronous
HARQ scheme is applied, the Uplink Scheduling Grant is transmitted from the base station apparatus to
the user equipment (UE) terminal with respect to initialtransmission of an uplink shared 10 channel;
however, the Uplink Scheduling Grant is not transmitted with respect to retransmission of the uplink
shared channel. In this case, when the user equipment (UE) terminal is required to retransmit the uplink
shared channel, the Bg&e eqaipheereURNtekmina 115 ketransiitg #ie aplink sharedichanielat a

predetermined timing@a-the @ther haad, thereds anethenpropasakthat the Wplink Scheduling Grant be

arranged to be transmitted with respect to the retransmission of uplink shared channel on an
as-needed basis (see Non 20 Pa?gﬁt Tj}becummeé?r?teC T this caageH;:st v%eﬁ,égﬁeem&se_lrnequﬁ?g]ﬁ@ﬁt (UE) terminal
retransmits the uplinkRishated ehanhgFatthe predietermineatimibRRQ s chenmyriferP ftienstié HARQ is
applied in uplinksof the (LEE)systess theAcknowledgement dafermation )25 AGK/ANAGK) with respect to

the uplink shared chann IGir%.tra%rre]irt_lte fgorgghghq%srgo%tgti% paratus to.the us .eeqyipment (UE)

r
terminal; and based oh the received Acknowledgement Informa ion | Aeénlgll\llﬁcﬁg,p%le user equipment
(UE) terminal deternfifiés Whethér fHe 68er-30 eqaiphént QUEY tetifinaltsitould P8trahsmiahe uplink
shared channel and getsansmits the tptink shared ehassel basadabra regudt)ofdtbendetemmination. The

Acknowledgement Inforspation (AGK/NAGK) betein cotesonds 19 the Agknowjedgerent Information

included in the Physical Downlink Control Channel (PDCCH), as described above. Non Patent Document
1: 3GPP TR 25.814 fFP006): 5 "PHSIEH 1ayerA 8%orPEVENeH UTRE. 2 3iiné 2008

transmitted with respect to retransmission of the uplink
shared channel. 1In this case, when the user equipment
(UE) terminal is required to retransmit the uplink
shared channel, the user equipment (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



Non Patent Document 2: 3GPP R1-070103, Downlink L1/L2 Control Signaling Channel Structure: Coding
Non Patent Document 3: 3GPP TR 36.300 (V0.3.1), "Evolved Universal Terrestrial Radio Access
(E-UTRA) and 10 Evolved Universal Terrestrial Radio Access Network(EUTRAN);Overall description;
Stage 2,9.1," November 2006 Non Patent Documenit 4: 3GPP R1-070060, "Resource 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 thecaplisiesharsd 20 chamnetisreglaedsire addifiohtorthe transmissiotedf "NACK"

response as the Ackppwiedgement nformatian (ACKINAGK), ithas,been propesed that the Uplink
Scheduling Grant be also ar ancgeqoto be transmitted with respect to the retransmission of the uplink

ea
shared 25 channel. 'ijﬁé? ffp]hn?( c?heoafuﬁihg Grant is used to determine (set) the resource blocks to be
used for packet data to be FtrarisHitiet aindadeqtate: trafSmisstor potvet of tHe Uphink shared channel.
However, the fast remaigs that the Synchrepeus HARQ 3@ schemevisrapplieditndhe system, therefore,
the timing of the retransmisgion B‘;Eheen%p K sharetd g}a ds gfg %ng ,|n39v\v/g5|ggkUnder such

. cumé .
conditions, when the "NACK" response of the Acknowle gement Information is Incorrectly recognized as

"ACK" response of the Acknediédgemeneiioimation by the G5&rE§UpRietI@E)terminal (i.e., when
the base station apparatusiansmitsthe TNAGKETesponseHoweavers the usero.3.1),

“Evolved Universal Terrestrial Radio Access (E-UTRA) and
10 Evolved Universal Terrestrial Radio Access Network (E-
UTRAN) ;Overall description; Stage 2,9.1,"” November 2006
Non Patent Document 4: 3GPP R1-070060, *“Resource

fragmentation in LTE uplink,” January 2007

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

“NACK"” response of the Acknowledgement Information is



5 equipment (UE) terminal incorrectly recognizes the "NACK" response as the "ACK" response), the user
equipment (UE) terminal incorrectly recognizes the received Uplink Scheduling Grant specifying the
retransmission of the uplink shared channel as the 10 Uplink Scheduling Grant specifying new
transmission (initial transmission) of the uplink shared &hannel and newly transmits the uplink shared
channel as the new (initial) transmission. Further, in this case, the base station apparatus recognizes the
newly transmitted 15 uplink shared channel as the retransmitted uplink shared channel; therefore, it may
become difficult for the asesstation apparatused cotrecdilyiecepar@assgmizef e newly transmitted

uplink shared channgk iEusthesawheathe HARQ seheme ispppliedisdhe systemeasignal 20 currently
received is combine%été%%q; vyitr] {hee corrﬁ%ﬁng'}peq %igggl gr‘tea\_/i%usrly gec%i\l;e 1g:lsnd stored in a Soft Buffer
S0 as to improve error correction capability. However, as descn%e%l abéo\}té, when the base station
apparatus incorrectly Fecoghizes tHeeneWiFransmitked 25 uplinkSHared Erainh@fas the uplink shared
channel to be transmitjedpthenteceived newly: transmitted uplink shatetbehanrel isigombined with the
signal stored in the S ffer. As a resulét it Mmay brgg me almost imyoosglbele tq correctly decode the

y, t

signal to obtain 30 signi |cant%%%§,ogﬁ§ unfortunate e E%Sr%frrlﬁqa?y be repegtseedTy retransmitted until a

predetermined maxifif PEafRsmissiort Atfmbetis teacie® A tHist @I thé effidiéficy of the
communication in uptiakdnay devgdegradedthedul i iidhespeasent taventipinis made in light of the above

described circumstagg%§g9grm§¥m%k%g p&%iq%fqr%p_s%%ggr eghg%mgiurygag%%s using the uplink

shared 5 channel between the user equipment (UE) terminal and the base station apparatus even when,
for example, the”' NAGK: Ss porisa o the Ackrovedgement tRdrvdtiohtis ifdbrfectFrecognized as
"ACK" response by therser equipaesih (WE) éerminal. thothenwokds; reccesdingaorkl aaembodiment of

the present invention, ett)%e are provided @hrgqlil% ggmgng@iggggn System and.a base station apparatus, a

user equipment (UE) terminal, and a communication control method in the radio communication system
capable of improving'tHe &fficiency SFhhkSLS Commidhicafion, *n this case, the base

station apparatus 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



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 terminalis 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 Sttioac@sharatus, when the determination unit 30 determines that the uplink signal is
to be retransmitted, the control informationgeneration amitgenesatesithe; eontigliafasmation so as to
include retransmission information indicating that an uplink signal transmitted , before from the user
ecuipment terminal i85 Be fetraRsted: BRI DESCRIPTION OF THE DRAWINGS SFIG. 1 is a
drawing schematicalyPsk&Wititfa FadioccomARITicEticiRsystem; Using tiMGuRlisakdrEvwiRgShowing
exemplary bit allocation ohan WpltwSeheduling &raatlHonSis atable sbowing anaxample of 10

relationships betweeg the bits indicating data, sizes and the data sizes; FIG. 4 is a table showing

) ais statlon %ratﬂi even when,  £Or éxaqplﬁ, the .
an example of relationships between t its indicating transmission power values and the transmission
power values; “NACK” response of the Acknowledgement Information is

incorrectly recognized as *“ACK” response by the user
equipment (UE) terminal. In other words, according to
10 an embodiment of the present invention, there are
provided a radio communication system and a base station
apparatus, a user equipment (UE) terminal, and a
communication control method in the radio communication
system capable of improving the efficiency of uplink

15 communication.

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

invention, there is provided a base station apparatus

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

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

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

information indicating that an uplink signal transmitted



15FIG. 5 is a drawing showing another bit allocation of the Uplink Scheduling Grant; FIG. 6 is a partial
block diagram of a base station apparatus according to an embodiment of the present invention; 20FIG. 7
is a partial block diagram of the baseband signal processing section of the base station apparatus in FIG.
6; FIG. 8 is a partial block diagram of a usef%‘quipment (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 betiveen theohase statiorrapparbens ahdtheruser equiprhenP@UE) terminal;

FIG. 11 is a flowchart shewing a-progess performed in the base station apparatus; and FIG. 12 is
a flowchart showing a process performed in the user equipment (UE) terminal. EXPLANATION OF
REFERENCES 550: CELL 1001, 1002, 1003, 100,: USER EQUIPMENT TERMINAL(S) 102:
TRANSMISSION/RECENING ANFENNAT104: ANPLFAERNGS

5 FIG. 1 is a drawing schematically showing a
radio communication system;

FIG. 2 is a drawing showing exemplary bit
allocation of an Uplink Scheduling Grant;

FIG. 3 is a table showing an example of

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

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

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

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

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

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

25 the present invention;

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

FIG. 10 is a drawing showing communications

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

FIG. 11 is a flowchart showing a process

performed in the base station apparatus; and



106: TRANSMISSION/RECEIVING SECTION 10108: BASEBAND SIGNAL PROCESSING SECTION
110: APPLICATION SECTION 1081: LAYER 1 PROCESSING SECTION 1082: MAC PROCESSING
SECTION 1083: RLC PROCESSING SECTION 15200: BASE STATION APPARATUS 202:
TRANSMISSION/RECEIVING ANTENNA 204: AMPLIBIER 206: TRANSMISSION/RECEIVING
SECTION 208: BASEBAND SIGNAL PROCESSING SECTION 20210: CALL PROCESSING SECTION
212: TRANSMISSION PATH INTERFACE 2081: LAYER 1 PROCESSING SECTION 2082: MAC
PROCESSING SECTION 2083: REC PROCESSINGSECTIONS253009AECEISGATEWAY

APPARATUS 400: GRRENEIWORK 1000:s RARIQ GRMMUNIGATIONSYSTEM BEST MODE FOR
CARRYING OUT THE INVENTION 30In 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 BXBgGNAlEHI IO NS BRENAE S

5 50: CELL
100,, 100,, 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 SECTION
1082: MAC PROCESSING SECTION
1083: RLC PROCESSING SECTION
15 200: BASE STATION APPARATUS
202: TRANSMISSION/RECEIVING ANTENNA
204: AMPLIFIER
206: TRANSMISSION/RECEIVING SECTION
208: BASEBAND SIGNAL PROCESSING SECTION
20 210: CALL PROCESSING SECTION
212: TRANSMISSION PATH INTERFACE
2081: LAYER 1 PROCESSING SECTION
2082: MAC PROCESSING SECTION
2083: RLC PROCESSING SECTION
25 300: ACCESS GATEWAY APPARATUS
400: CORE NETWORK
1000: RADIO COMMUNICATION SYSTEM

BEST MODE FOR CARRYING OUT THE INVENTION

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

used to refer to the same or equivalent elements and the



-10- repeated description of such elements may be omitted. First, a radio communication system
including a user equipment (UE) terminal and a base station apparatus according to an embodiment of
the present 5 invention is described with reference to FIG. 1. FIG. 1 schematically shows a radio
communication system 1000 including user equipmerﬂlt%‘rminals 1001 through 1003 and a base stations
apparatus 200 according to an embodiment of the present invention. 10As shown in FIG. 1, the radio
communication system 1000, which may be an Evolved UTRA (Universal Terrestrial Radio Access) and
UTRAN (UTRA Netwsiky siysténil¢a kra.in: PTEQ(L opigCTeren Evolitiomn) sy skematia saper 3G system),

includes a base station apparatus:15(eNB:.eNade 43} 200.and yser gquipsment (UE)110Q,1J 001, 1002,
1003,, 100n; n: an integer qregt%r.than ﬁr?égg) @ereinaﬁfr,atrp user escgui%rtnaeﬁ iglrJlE) may be referred to
e

as a user equipmenta( eterm?heﬁ?srﬁ ase s?e]ft?olnngppara us 200is connected to an upper node 20

station such as an aé&Ess gatevaapparatds 3002 TheseessYutewhy dppararsS300 is connected to a
core network 400. Inithissease,the uses eguippent(WEk) terminalsck0Q,arein communication with the

base station apparatus 200 in a CEQ éo Qassec%g% ;Hﬁ%‘ CEé/ﬂ\g/edshows 4 radio

communication system 1000 including user equipment
terminals 100; through 1005 and a base stations apparatus
200 according to an embodiment of the present invention.

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

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

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

25 UTRA and UTRAN system (scheme).

Herein, the user equipment (UE) terminals

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

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

described herein that communicate with the base station



25 UTRA and UTRAN system (scheme). Herein, the user equipment (UE) terminals (1001, 1002,
1003,100,) have the same configuration, functions, and statuses; therefore, unless otherwise described,
the user equipment (UE) terminals (1001, 1002, 301003,100,) may be collectively described as a user
equipment (UE) terminal(S) 100,. For explanatory pur‘pUs‘es, 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 theradicr¢ormmurieatioit systepr $000nan BLOFD MY Orthagohal Fieghiency Division

Multiplexing) scheme padran 9SG EBMA{Singlercarrier Freguency Division-Mudtiple Aceess) scheme are
used in downlink corprer%njcatiosns an%y link cognmungcationsfrexs 8ec veéxi Thf OFDM scheme is a

fi
. . in .stataions an tTer a .
multi-carrier transmission sc?ieme(% N W%Ich a ﬁequency gan IS IVI(fe mrfo p?ural narrower frequency

bands (sub-carriers), and data aré mapfed 8AtCthecsubeaftersoOnsthetsthet hand, fiie SC-FDMA
scheme is a single carnier transmissiomnschemedawiich afrequency:band is divided witherespect to 15
user equipment(UE) §%Hni;9a| @_@mnr}esri%o E@@@a{fg(}e:reenrt fEeraeueQé:Iilecs can \p;sslecpnarately used among
the plural user equipment (IllJ terminals; and as a resuj[t, interference Between terminals may be
reduced. Next, comnftihicalidf chermers used i the*20 EVidtfed UTRARNEM'WTRAN system are
described. Withniespeettoi dawnkink copimunicatinnsna £hystead DownlidcSharad,Channel

(PDSCH) shared among %%%F%L@RE’}?Q%%JE% teminals, 100, and a Bhysical [ownlink Gontrol Channel
(PDCCH) are ulsoed. The Physical 25 Downlink Control Channel (PDCCH) may also be called a

in which a frequency band is divided into plural
narrower frequency bands (sub-carriers), and data are
mapped onto the sub-carriers. On the other hand, the
SC-FDMA scheme is a single carrier transmission scheme
in which a frequency band is divided with respect to

15 user equipment (UE) terminals in 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



Downlink LI/L2 Control Channel (DL-LI/L2 Control Channel). Via the Physical Downlink Shared Channel
(PDSCH), user data (i.e., a general data signal) are transmitted. On the other hand, via the Physical 30
Downlink Control Channel (PDCCH), Downlink Scheduling Information, Acknowledgement Information
(ACK/NACK), Uplink Scheduling Grant, an Overload [Mdicator, 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 foratatslinfeiinatidinef fhrevndémndatachfaiie Lises, Aamelydatasize, modulation

scheme, information;of anHAR Q {HybsidAwtomatic.Repeat reQuesty callocation infprmation-of resource
blocks for downlink ¢ r)nunicatiiorps agld %D)e glée.mTh%@é:gn(S)wled emgﬁgllrjggrrggtio (ACK/NACK) may
10 also be called a P ysmeﬁ%ﬁbnfi\ (iﬁJ fdicator Channel (Pﬁﬁ&%—ﬂ. e h)}’Slcaﬁ ybrid ARQ Indicator
Channel (PHICH) nizgitye diefinédl wisal separdte phiaicat hanhepsipdiRir to thé ™ Hysical Downlink
Control Channeb(PDGEYn@nithe ather handsthe Wplink Sehedluling &rant Abdnelugdesfor example, an
ID of the user (user esquzigp"lentégaégzrngingcl_)nwho comrpunicactes usiqg ghrg ERM@C?EUB'J% Shared

Channel (PUSCH), transpor{n?ormat information of'the User data of the user, namely data size, modulation

scheme, allocation iffokPEBA Df DEPRESDUFEL Bitks for LipRAR EbATMERIEAEBAS likforpiation of the
transmission power ettheutplinkeshared chann@bwnlink communications and the like.

The Acknowledgement Information (ACK/NACK) may

10 also be called a Physical Hybrid ARQ Indicator Channel
(PHICH) . The Physical Hybrid ARQ Indicator Channel
(PHICH) may be defined as a separate physical channel
similar to the Physical Downlink Control Channel (PDCCH).

On the other hand, the Uplink Scheduling Grant

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

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

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

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

a scheduling process, an Adaptive Modulation and Coding



and the like. Herein, the resource blocks for uplink communications correspond to frequency resource
and may also be called resource units. 25With respect to uplink communications, a Physical Uplink
Shared Channel (PUSCH) shared among user equipment (UE) terminals 100, and a Physical Uplink
Control Channel (PUCCH) are used. Via the Physical‘ljjf)ﬁnk 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 ModulationSarie Codidg!C1 8- Sthiehte PAMCS)RAf thevPhRysisalibewmtinkStared Channel

(PDSCH), the Acknowlgdgement haformation (ACINACK) with-respeshto thexPhysical Rownlink Shared
Channel (PDSCH) and the like are transmitted. e Ackngwledgement 5 Informati K/NACK),
cither an “ACK. (ACKHOHIEIUe r D Tobhor s iCanG L0 (e Carmied Sqnel Tk £den adequately
(correctly) received ara "NATK {Negative Neknefédgement)s rédsordseimelicetihgcthar the transmitted

signal has not been 10 asieguately (carrectiyeceivectisdransmitteck Further, via the Physical
Uplink Control Chanqglcﬁ(%%ggel—g ieqn aggi)tipn 1o Sthg QI %qg .trc1e écnkno%/&!g gement Information
(ACK/NACK), a Scheduling Requ%st for resource allocation for the u%lin shared 15 channel, a Release
Request in Persisterft’Sehdehilingcartd fHer ke AfayPaied beltrdnsiided. (4ereit thetresource allocation for
the uplink shared chasnelimeans:that, wia.the Plysical Downlinkdwostigk@bannel (RREEH)EN a

sub-frame, the base fﬁ%@_)& PR ragHg{eQ%gs o} g}l H??Egg eglu&@@;l Q,JJE)] gecmg)i(g_ghthat the user

equipment (UE) terminal is able to communicate with the base station apparatus using the uplink shared
channel in a fo BMHH@%ﬁmﬁ%ﬂﬁéy (correctly) received is transmitted.

Further, wvia the Physical Uplink Control

Channel (PUCCH), in addition to the CQI and the
Acknowledgement Information (ACK/NACK), a Scheduling
Request for resource allocation 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



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 schenfe, bits indicating allocation information of
frequency resources (i.e., resource blocks), bits indicating information of transmission power, CRC bits
masked by bits indicating -14- an ID of the user equipment (UE) terminal communicating using the uplink
shared channel and @te fikeof the upethesfollowisg, tthéURforfrativhiils ireluded ivethendplink
Scheduling Grant arg separately Ssteseribeddr detaih £Bits) ingicatingdataxsize> As shown in FIG.
3, the values of the "bits indicatinqga%giz gm%)ﬁ?g assgﬁ:éategg\ggqnghaeigatab%g Ssize. The table of FIG. 3
may be defined with respect to the modulation sc entés or with respect to the numbers of resources
blocks. In the case of FIGu@eWhieh thecUBiK Sehedbiay Gragt friciidesasafe®2rBLELTY" which is the
last (highest) (64t11)}value iateang H4valdes 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 retransmit@dts 1ndipgemthel®pfink Seheduling Grant specifies the retransmission of the
uplink shared channel as described abavenit isicenfigured sothatdheyaluerof the "hitstindicating data

size" is set equal to "111111" ivyljgho&gtzaS fﬂlzghi%%?pf&urgggg @rgg@%dw‘le{% from a conventional scheme
where no such specific value s ecifyin% the retransmission of the uplink shared channel is set as the
vaMe(ﬁ,kwexé Fﬂé%ﬁ@”bﬂg e table of FIG. 3 may be defined with respect

to the modulation schemes or with respect to the numbers
of resources blocks. In the case of FIG. 3, when the
Uplink 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 value of

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



indicating data size" of the Uplink Scheduling Grant. 30 Further, in a case of retransmission in response
to the specification by the Uplink Scheduling Grant, even when the value "111111" is set without fail as
the value of the "bits indicating data size", the user equipment (UE) -15- terminal 100n can easily
recognize the data size of the uplink shared channel bécause the data size in the retransmission is to be
the same as that in the corresponding initial transmission. Namely, the user 5 equipment (UE) terminal
100n is able to transmit the uplink shared channel assuming that the data size of the uplink shared
channel to be retransmittedh islthe0sameaas thas of the eptiok Shared ehdanel initiadly eransmeitted. As

described above, by.defining usingha pash1Q of the yalues-ofthes'bits indisating data size" as the data
indicating (specifyinql))etp]?greltsrgggrsnjs%og ofttgekgjgligheshgg%% changglaip t@e %%]xet permitted unlink
transmission, it may become possﬂlai)e for the User equipment (L?Ii) terminal 100N to easily recognize
whether 15 the received s SéREdilirig: GrantisHor the mital transHission (Hewv radsmission) or the

retransmission ¢f the yplipk.shared;ehanrel, imthis case, the hitsdndicating-datasize;amay also be called
a TFRI (Transport Format Resg%:rcee dkl)n 'cgto@lor the like. ZOEnge%}BiQ the .above exarrflpltg/ah acase is
the "bi [ (li

K
described where the Aumber o {s |nafjcatinagSdsa%[g{lsrl1 e"is six (6 Sn'ilﬁﬁ")?However, the

number of the "bits iN@itafiig tata Sze"ay be greabsr thahor1ess Hiad sis(6) tfore@mpie, four (4) bits
or 5 25 bits). Further; inther@bave examiple, acaseds desetibed wheredhe watue nEhltkEds used as the

vale indicating that “the uplink shared channsl %rfng}gyg%g bgéor&i&tgﬁ&re(t[l%rﬁ{gi}teg"plg]g_))évever, any
alternati

other value such as "111110", "111101" or the like may be 3 rnatively used. Further, any other

adequate value YetePminétRin’advi&ice betiden e Gsérddaipmért () efmifal 10011°4nd the base

station apparatus 20@amaybelicating (specifying) the retransmission of the
uplink shared channel in the next permitted unlink
transmission, it may become possible for the user
equipment (UE) terminal 100, 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” 1is six (6) (like “111111"). However, the number
of the "“bits indicating data size” may be greater than
or less than six (6) (for example, four (4) bits or 5

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

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

alternatively used as long as the Uplink Scheduling



alternatively used as long as the Uplink Scheduling -16- Grant includes a specific value associated with
the information indicating whether the retransmission is required in addition to the Acknowledgement
Information (ACK/NACK). However, from the viewpoint of maintaining 5 the linearity between the values
expressed using the number of bits and the data sizes'ds much as possible, it may be preferable to use a
boundary value of the range of the values indicating the data sizes. Further, it may be more preferable to
use, for example, the last 10(i.e., the greatest) value among the values that can be expressed by using
the number of bits a§ the valuecihditating thae ttheiuplinklsifared chamet transiittéd defore is to be

retransmitted”. 15 <Bifs ineicating.modulation senemer ar prl@umelg@l@&i@mamipi@etween the values
of the "bits mdmatmgjémodulat(ig)n scheme” and tg '&n% uggt eecrinees maé/l% peflneg as follows:
(00):QPSK 20 (01):1 ?)%I@Irﬁ )]691(? (ﬂ??\l/ (No |ca 9ZBits indicat icating y alfocation
information of resourc®8 Bigcks> Tﬁ@i”@léﬁémsﬁb%tﬁi@‘én‘&h@%&@sﬁ of theegitsintlicktihg allocation
information of resoungeblocks'sand he allacation: informatiern of resairee blecksimayree defined by, for
exanuﬂe’assoua“n%gﬁ%er of bits and the data sizes as much as possible,

it may be preferable to use a boundary value of the

range of the wvalues indicating the data sizes. Further,

it may be more preferable to use, for example, the last

10 (i.e., the greatest) wvalue among the values that can be
expressed by using the number of bits as the value
indicating that “the uplink shared channel transmitted

before is to be retransmitted”.

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

the modulation schemes may be defined as follows:

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

(11) :N/A (Not Applicable)

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

and the lowest resource block in the range) with the



30 resource block numbers indicating both ends of the range of the resource blocks that may be allocated
to the uplink shared channel (i.e., the highest resource block and the lowest resource block in the range)
with the -17- value of the "bits indicating allocation information of resource blocks". The relationship
between the value of the "bits indicating allocation information of resource blocks" and the resource
blocks numbers indicating both 5 ends of the range of 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 inforrfatioh offtrahsmissidrs powersating afHe eelationshipisatieentheafalues of the
"bits indicating information of rapspission poweyr" andthejpformation-gitbe trarsmission pewer may be
defined as shown in t?htéslbj,%(i)]‘cIS:IG.H %.ilg tpilsnca%%,ltgg lk?iyrflorlrp]%tiq:qn o then trg?smisssoi%n ower may be
referred to as, for example, an offset vafue with respeéat oa Sounalng e?erencerselgna (lge., a difference
between the transmissipRFower daltieoftRe UPliBR Sheped Tharnherand the tamishiigsiphtiower value of

the Sounding 20 Reference Signal)..Qthgswise, the transmissionpuoawesvalbetinay pesexpressed using an

absolute value. .., Qthenyise. fhevalug pf the iy indicating, information of ransssion power
may represent a relative value wit respect to the transmission power 25 value of the previous

transmission or may Bt a Value 8RR Lipr thel el 6Wing ForRTUIRPPISTEH (i) =min {Pmax10 logio (Mpuscx
()) +P3 p11 +O(PL+AMES EMCSs(ijp#f (i) 30

10 <Bits indicating information of transmission power>
The relationship between 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. In this case, the
15 information of the transmission power may be referred to
as, for example, an offset value with respect to a
Sounding Reference Signal (i.e., a difference between
the transmission power value of the uplink shared
channel and the transmission power wvalue of the Sounding
20 Reference Signal). Otherwise, the transmission power
value may be expressed using an absolute value.
Otherwise, the value of the “bits indicating
information of transmission power” may represent a
relative value with respect to the transmission power
25 wvalue of the previous transmission or may be a value of

“A" in the following formula.

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

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



Where: i: index indicating sub-frame PPUSCH (i) : transmission power of PUSCH in sub- -18- frame#i
Pmax: maximum transmission power of user equipment (UE) terminal MPUSCH the number of Resource
Blocks (RB) 5POPUSCH: parameter designated by network (NW) a: parameter designated by the
network (NW) PL: Pathloss value Amcs: offset valué set with respect to each Modulation and Coding
Scheme (MCS) 10f(i): offset value for adjustment, f(i)= f(i-1)+A <CRC bits masked by bits indicating an ID
of the user equipment (UE) terminal communicating using the uplink shared channel> 15The value of the
"CRC bits masked bybitssfidicating an ID of the user equipment (UE) terminal communicating using the

uplink shared channel" may he -obtainaglby fok example omasking-16 €RG itsdy, usingnt6 bits data
indicating the ID of tn%t@e]r:g%iipr@?nt
Mpuysca: the number of Resource Blocks (RB)
5 Po puscu: parameter designated by network (NW)
o: parameter designated by the network (NW)
PL: Pathloss value
Aycs: offset value set with respect to each

Modulation and Coding Scheme (MCS)
10 f(i): offset value for adjustment, f(i)= f£(i-1)+A

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

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.



20(UE) terminal, the CRC bits being calculated based on the "bits indicating data size", the "bits indicating
modulation scheme", the "bits indicating allocation information of resource blocks" and the "bits indicating
information of transmission power". 25The information bits shown in FIG. 2 and the numbers of the
information bits are one example only. Therefore, any‘ﬂrﬁc‘)rmation 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 tivel auAtbesofirfoprmationrbitshshown we FIGE 2 Hay be used. -19-

The relationships between the values:ef "bitsdndigating ata size" angkthesdatacsizes and the
relationships betweerrlet{1aet\/i<’;}jl%%?1 Qf 'éh%;t%i];[qseienrqiq%t‘in%i%{%rénsatiop %teram%mitsssiqrr}l gg(\évaetr'! Iallnd the
information 5 of the transmission p%wer shown in FIGS 3 and 4, respectiveﬁy, are exampfesgonly.

In the above examplénih FIG2 Bl arcade isrdesthibetiwheROBAE Vatielof B2 valdes BRprez3ed by using the
"bits indicating data sizet isdefiredasdbe IO yaluedndicating the requiremeat af the retransmission in the
Uplink Scheduling Grant to stpieci the retransmisiion of the uplink shared channel transmitted before.

However, aIternative‘Tye,SapSgrt of ar/ other information bits if the Uplink Scheduling Grant may be 15 used

to indicate the requirement of the f8traR§mid¥ioit. For&RaAfple & value311® of ## "bifs indicating
modulation scheme'ds 4he 1iplinkSeheduing Giantmay e defined used)todpdicats the requirement of

the retransmission ogg‘i%gplé Iésh%@gscq%@leclaggﬁartgg% s described ghove, in the ahove example in
FIG. 3, a case is described where one value
10 wvalue indicating the requirement of the retransmission

in the Uplink Scheduling Grant to specify the
retransmission of the uplink shared channel transmitted
before. However, alternatively, a part of 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 1is described where one value
of 64 values expressed by using the “bits indicating
data size” is defined as the value indicating the
requirement of the retransmission in the Uplink

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

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



of 64 values expressed by using the "bits indicating data size" is defined as the value indicating the
requirement of the retransmission in the Uplink 25 Scheduling Grant to specify the retransmission of the
uplink shared channel transmitted before. However, alternatively, a bit other than the "bits indicating data
size" may be separately provided to indicate the requrr%%‘ent of the retransmission. For example, as 30
shown in FIG. 5, one bit in addition to the "bits indicating data size" may be provided in the Uplink
Scheduling Grant so that the values of the bit indicate whether the Uplink Scheduling Grant specifies the
-20- retransmission afetheansiimkssharedchannel ahsntitted deforecn this tasea formexample, whether
the values of the bit iscthedplink Schedyling S&rant ndicatenthe UplinkSehedulingGrantspecifying the

retransmission of 5 th Iinl&s.hcargd ch%mﬁ%@trgggngté%% 5}? %rﬁée may. Q% _dierwleg S fQ]It Ws: (When

g : t
the value of the bit is ): 5 p]hnk Sche rant specifies transmission of the uplink shared

channel as the initiaPaisHissiore hevi 10t@nshiisSIBAT. (Whes thé valRtsPheEie IBLDR thé Uplink
Scheduling Grant spegifiesdheretransmission of the uplink shared gehasnelk-tansmittes:before.
Otherwise, the valuedoffthe t()]{ts may tﬁ 15defined as follows: (When the value of the bit is

. erine a O OWS @ . . . . .

increased when compareal with the corresponding value upon the previous transmission in the same
Fxocessythelmeﬂ<Sched&Wﬁ§“ 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 transmission).

(When the value of the bit is 1): the Uplink
Scheduling Grant specifies the retransmission of the
uplink shared channel transmitted before.

Otherwise, the value of the bits may be

15 defined as follows:

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

20 channel as the initial transmission (new transmission).

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

25 uplink shared channel transmitted before.

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

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

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

As shown in FIG. 6, the base station apparatus



Grant specifies the transmission of the uplink shared 20channel as the initial transmission (new
transmission). (When the value of the bit is not increased when compared with the corresponding
value upon the previous transmission in the same process): the Uplink Scheduling Grant specifies the
retransmission of the 25 uplink shared channel transmitted before. The increase of the value of
the bit refers to a case when the value changes from 0 to 1 or from 1 to O. Next, a base station
apparatus 200 according to an embodiment of the present invention is described 30 with reference to
FIG. 6. FIG. 6 schemdticallyshovrsan exemslansednfiguration ofthe daserstatién apparatus 200

according to an embggjment eftheopresent investions Asrshava iy kG, Botheibase station apparatus
-21- 200 includes a t}g%résrggsg(ijpnslriecnei\iirsg antenna 202, an amglifi%rggzodé, a gr?[lsmission/receiving

. 3
section 206, a baseband signal progce%,5| grgeccetlsosnl%& a %El ° procéssing section 210, and a

transmission path SiRfePferesSiT® sectiorheé ser data rapsniitted frorathe dae station apparatus 200
to the user equipment {8z )rterminal 2L00n in downlink are transmitted from a higher station (e.g., the
access gateway apparatus 300) I%%aeteg 10 at.a higr%er la er. hcaen th@ basecg'[eatitgarllsaepparatus 200 to the

baseband signal processing section 208 via tﬂ%t—'t?ansrrﬁllgsmn pat?] interface section 212 of the base
gaﬁonappamﬂusZO@Fation apparatus 200 to the user equipment (UE)

terminal 100, in downlink are transmitted from a higher
station (e.g., the access gateway apparatus 300) located

10 at a higher layer than the base station apparatus 200 to
the baseband signal processing section 208 wvia the
transmission path interface section 212 of the base
station apparatus 200.

In the baseband signal processing section 208,

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

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

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

30 transmission/receiving section 206.

In the transmission/receiving section 206, a

frequency conversion process is performed so that the

baseband signal output from the baseband signal



In the baseband signal processing section 208, 15 segmentation and concatenation of the user data, an
RLC- layer transmission processes such as RLC (Radio Link Control) retransmission control, MAC
(Medium Access Control) retransmission control, such as an HARQ (Hybrid Automatic Repeat reQuest)
transmission process, a 20 scheduling process, a traﬁgﬁdrt 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 respecttocs sighal of asRhysicaldd8whlink Tortiol Chanret (PDCCHY Which s a downlink

control channel (DL-ECH); the diansmission-processes sueh asdheshannel cgding, the IFFT and the like
are performeq; a_lnd IQI% rgggg%e% sgﬁrgal |saals?it£alré§fm%?g %)n%]et%% ;[lrgg%]clse%o\r}/irgcgl}\{leng section 206.
In the transmission/receiving section 5, ar#_)equency conversion process Is performed so that the
baseband signal outptieftém thellbaselsaitd sighal 2222 précessing section 208 is converted into a signal
in a radio-frequency band. Then the cenvestedsignalis amplifiediby the ampliier 204-and transmitted via
the transmission/recgivingsan enr(}ﬁ%O%. 59@ the other hand, reergtargié]g the user daJ:altr&psmitted from the

user equipment (UE) {etminal 1ot 0 gsélg?eﬁioenqélﬁﬁénratus I)< geslrénnlari% the user data in the

radio frequency is reEeivetFby e trahdmissionkBedivingSarteiha 202 iamplified by ife 40°amplifier 204,
frequency-convertedday the trapsmissianiseceivingesestions206 itoveebasgband signal, and input into the

baseband signal progessing Section 208.0f the hase stgtion apparatys 200 .y by the

10 amplifier 204, frequency-converted by the
transmission/receiving section 206 into a baseband
signal, and input into the baseband signal processing
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.



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 13 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 Ve of bitsandivatingydatasize toxhevaleé indi€ating that the Uplink

Scheduling Grant spegiiesdhe retrgnsmission©f $he yphipkshared changekansmitted hefare. 30The call
processing section 210 _performs call processes é1 as, setting and releasing a communication channel,
management of the 6552@ ]_'éteaﬁf:oen a%pﬁa%dssfoo,%%c 'mZnaséé?r%gsen?gf ?ai{cﬁg%rfggﬁfrces. -23- Next,
an exemplary configaratioreofrthelisaseband sighar processigSecticrr 208 i descrilsed With reference to
FIG. 7. FIG. 7 showsan exemplary configuration of the baseband signal processing section

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

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

The layer 1 processing section 2081 performs

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

The layer 1 processing section 2081 receives

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

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

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

received Downlink Scheduling Information (including the



5208. As shown in FIG. 7, the baseband signal processing section 208 includes a layer 1 processing
section 2081, a MAC processing section 2082, and an RLC processing section 2083. 10In the baseband
signal processing section 208, the layer 1 processing section 2081, the MAC processing section 2082,
and the RLC processing section 2083 are connected 16 ®ach 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 uplifR. Piie tdyeruspirocessing sectioma08t receives 20ntheiDewnlink 'Scheduling
Information (includingran-Ha, of the Hser ¢cemaaunicating usingthesPhysicakDewnlink ShayediChannel
(PDSCH), the information of the transport format of the user data of th er and the like), the Uplink
Scheduling Grant (in??urd?ﬁ% tﬁg I %o? the %%eg]%acoor%m%}helcéltlsnegrugirﬁgt%e%gfgiggl’USE?%( Shared
Channel (PUSCH), tHeiaformationcorithedrarisport forfrat'of the usSer data efthié\asérard the like), and
the Acknowledgemestiafarnatien {ACKINAC KhwithHespeetitotpe iuingshared ahannel from the MAC
processing SOsectior] g@ﬁgH furt&gr, tggflg;[%%%{)oroce ing seg}igg;O(%%}tp%rg%rrnrg% t%eftrgggmission
processes such as the channél co§|ng process and the Ilt—‘F% process on the received Downlink
Scheduling InformatiePeinéladingthet @4 user and the like), and the

Acknowledgement Information (ACK/NACK) with respect to
the uplink shared channel. The received Downlink

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

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

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

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

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

The MAC processing section 2082 performs the

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

resources allocation process with respect to the



ID of the user communicating using the Physical Downlink Shared Channel (PDSCH), the information of
the transport format of the user data of the user and the like), the Uplink Scheduling Grant (including the
ID of the user 5 communicating using the Physical Uplink Shared Channel (PUSCH), the information of
the transport format of the user data of the user and th%ﬁl‘ke), and the Acknowledgement Information
(ACK/NACK) with respect to the uplink shared channel. The received Downlink 10 Scheduling Information
(including the ID of the user communicating using the Physical Downlink Shared Channel (PDSCH), the
information of the trat@pottifokmas of tiietiser data 6hthe wsersand-tie kké)e thel Uplink Scheduling Grant

(including the ID of the sisek 4 5-cammunicatingusingdbe Rhysical dplink Sharrd-Channel (PUSCH), the
information of the transport forrpaé Ehe;C user, daﬁ %fothe user and therliléea?taand the A(;Cl@owledgement

Information (ACK/NA?@RWVI?ﬁnres [Z](E: to t%emﬁﬁl?n shared channel are mappe& Onto the E’hysical 20

Downlink Control Chadiiel tPhCE1Ry fhicH iz e dbwhlihk Tohtrol thanRer@I-ETHRed subFuyrther, the

layer 1 processing seetion: 2081 Hurthes pegorms the demaedulation progess-and the deeceding process on
the CQI and the AconwéeQdcgeemeg%Zg Informatior:%(At Ié/N%(C.‘{Q ma%edsggto the ngsical Uplink Control

€ . ; . C
Channel (PUCCH) transmitted in upllnl% and transmits t e%emodauﬁaltted and decoded result to the MAC

processing section 20821ng rate, FRE MAE preessintfsedtion’2082 perfornd the ITEMAC
retransmission controk sticheas the HARQ deanseissioneprocess,) thessehiethlingqareeess, the transport

format selection progess, S‘@Qﬁ%ﬁ@ﬂ%@”&é (g%%%lér_cesﬂlgcgggg]H]Q%%%sll\g/lj{[h Jespect to the -25- downlink

user data. In this case, the scheduling process refers to a process of selecting a user equipment (UE)
terminal to recéiVe uSer At tSingthe dbwnlifkoeRsrebid st {DESSEH) 17 A predefsrmined sub- 5
frame. The transportdfermat selectionqarocess refers iz agirocess obdeteratiningtheanedulation scheme,

the coding rate, and gli‘}ea gﬁ{%sﬁﬁf@@o%errd&% e be received hy Hél% ys%g%'}p&%nt ({E) terminal

selected in the scheduling process. The determination of the 10 modulation scheme, coding rate, and
data size may be peffoffiedbaset onHor Bkamplera Vafue S EJIHERHaTMeY QuaTity fridicator) reported
from the user equipraént@iE)iternpmalsdn siptinkckFurther, she fregquencyresetiroesiallocation process

reﬁ”Stoawxoqg§scggggﬂpygnghocks 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



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 (U%ﬁ*{erminals 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 seetidrr 2081 tite gsérecormimmicatigeasingtthe PhysicalddowhinkShared Channel

(PDSCH) determined dn the: abave vakious pregesses: (i#:cthesschedulingaresess, the 30 transport
format selection proc%8 éand.the fre%uencsy resources allocation process). Further, the MAC
catio rOCess With respe Eée

) . n ink user X
processing section 2% per?orms ﬂ1e reception procesg O(I; he R/I refransmission -26- control, the

scheduling process, tie Hah3peaSormat sereetiof procese b the ffédaency fesoureesafiécation

process with respectto theiuplinknuser datar Inethis saserthessoheduting-rocess refers ta agrocess 5 of

selecting a user equipment L{E)dtgtgranl%al transmlttln%khaergaercgl%tgnt%)ﬂ using a shared channel in a

predetermined sub-frame. The tr.ansporty format selection process refers to a process of determining the
modulation scheme,tR& CoHRTF tateafdthé Tata sizel6f1G 17¢ BIREF HalePtd"Bé trsmshtitted'by the user
equipment (UE) terminakselectedriartbetscheduting gsecess.dee dateriipatior: of the modulation

scheme, coding rate, and daia size. may. he pepiormed;based on, for example,avalyg 9t an SIR
(Signal-to-Interference power Ratio) or 15 pathloss value of a Sounding Reference Signal
10 the user data to be transmitted by the user equipment

(UE) terminal selected in the scheduling process. The
determination of the modulation scheme, coding rate, and
data size may be performed based on, for example, a
value of 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 various
processes (i.e., the scheduling process, the transport
format selection process, and the frequency resources

allocation process). Further, the MAC processing section



transmitted from the user equipment (UE) terminal in uplink. The frequency resources allocation process
refers to a process of determining resource blocks to be used for the transmission of the user data by the
user 20 equipment (UE) terminal selected in the 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 datd ot the used); t6 theé fayerInprocesdsirtesdctiont 208, ttheruser communicating using
th(?] Pdhylsical Uplink SE@@M@@W ﬁPblllsQiﬂ)ed@@&gmq@jg ;L&fa@@vg yaﬁiggslpfsqgeﬁsl?s (i.e., the
scheduling process, the transport format selection process, and the frequency resources allpcation
process). Further, the MAC progtaing Sacion 237 2082 generated the AGKroIEagement Information
(ACK/NACK) based bhfthetteeéptiorf ReSultidfiRe Uplink skaieecéharelamdiepbrts thesg@terated

Acknowledgement Infarmation {AGK/AIACK with respeetstoithe uplinkishareddchannel to the layer 1
processing section 2081. In a case Whereathee %ngink Sc@edHIirig&rag&ilsegpuchujred t@r%%ecciy the

I . t
retransmission of the uplink shared channe , the MAC prgce sing section 2082 sets a spemf?c value (such

as "111111") withouffailtds e 10 vaRRefthet Hitstfticatifg dhta Size s the Speéifié Value indicating that
the Uplink SchedulinghGrant specifies thecretramrsmissioncefdheqiplinkishared changet trapsmitted before.
The setting method %fptggi%ecciqzcamlge(igggyilgrsto,,%mﬂhgd described jy\g%lggef%@gce 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" V& prsvidéd i the Dblink Sthitiiting Gt 3oSthat the ¥aRIes5Fthé Iit indicates
whether the Uplink value indicating that the Uplink Scheduling Grant

specifies the retransmission of the uplink shared
channel transmitted before. The setting method 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 wvalue “0” is
30 set as the value of the bit.
In the RLC processing section 2083, with
respect to the downlink packet data, the RLC-layer

transmission processes such the segmentation and



20 Scheduling Grant specifies the retransmission of the uplink shared channel transmitted before, the
MAC processing section 2082 sets a value of the bit depending on whether the Uplink Scheduling Grant
is required to specify the retransmission of the uplink 25 shared channel transmitted before. For example,
when the Uplink Scheduling Grant is required to spec‘lfglgthe 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 downlitkgacket data therREEslayer transmission processes suctrissedmentation and

-28- concatenation praeess and dhe fransmission presess of the RLG ketransmissian, control data are
performed. Further, @ the RLC procgﬁsin scection 2083, with respect tg 6%% uplink}[i)acket data, the

. Further, "In e rocessing section ., W1t .
RLC-layer 5 reception processes such as the gegmenta]tlo% and concatenation process and the reception
process of the RLC reteirisatisSiontéontiot taté aré perforAced FurtierRirCadditién to the above

processes, the RLC proegssing spetionr 2083 may pesforamBD&Rtayerak0 ransmission/receiving
processes. Next thg us reqﬁuigment Qs”?; It;(ejrn%igal 100 a%c:l%rginrgrto an emt%o%i ent of the

. . . orn'c cena [e] roce rec ocess O S .
present invention is described with reférence o FIG. 8. FIG. 8 shows an exemplary configuration of the

user equipment (UERS téfthifal 1005 8é68rding e ah embaditrentsithepiesent nverticn . As
shown in FIG. 8, theiuses @guipraent (UEhteraninakl @R.dockides,a trapsmissippseeeivingsantenna 102,

an amplifier 104, a trgggg’iigﬁogggge%@g ggg@%%og,ggpg Péaigpand signal processing section 108, and
an application section 110.
10 transmission/receiving processes.

Next, the user equipment (UE) terminal 100,
according to an embodiment of the present invention is
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



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, ar érror 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 th& y-29- Phykicat tayercand théMAQC dairer amdithiebké.ike.  On the other hand, the
uplink user data are input (transmitted)feomtheapplicationsectipn 110 tosthe laseband-signal
processing section 106, The & basehand signal processing seftion 108 performs fhe sgamentation and
concatenation process on the user data, RLC- ayer transmission processes such as a tfransmission
process of the RLC rfetranzasisSivnccotitesl dfat  NAC-tayer thatsmissioh’Sroces8es such as a

transmission 10progess-ofaetransyiissiop:conirol data (HARQ): the ehasnebeadingrarocess, the DFT

process, the IFFT process a d.the like %{ﬂdcggggfg‘étg t}g(la C!:)Kllroc%%eeds‘gsgg1 d(éd@etoutsheer

transmission/receiving ection ib%nTﬁré transmission/receiving section 106 performs adf?éc?dency- 15
conversion process Eiwertingthé baseband signar-apa e fdntie basebarid 3iyfal prac8ssing section
108 into a signal in aotashie-drequencydanc: Then-theseanserted sighnal ki thearagdjosrecuency band is

amplified by the ampl”%%éo. &%%H?Qé%ﬁ%e%é\!&@&%% transmisgion/recelying agtenpa 102.

Further, the user data described above may be IP packet data transmitted/received by Web browsing,

FTP (File Transfér Pr&toesh Svefcer facketdata {VoTPFand aomtdl Sigiatter the-Bfocess of RRC (Radio
Resource 25 Controhhkurtber,dhe iname of the siser dataas adogicat channel meybe, for example, a

DTCH (Dedicated T@ﬁg%gygnggg Qg Dﬁ%'@' @?cgi%qtggsnggmt%gaggg%essed user
data to the transmission/receiving section 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.



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. -30-
As shown in FIG. 8, the baseband signal processing S Ction 108 includes a layer 1 processing section
1081, a MAC processing section 1082, and an RLC (Radio Link Control) processing section 1083. 5The
layer 1 processing section 1081 performs a channel coding process, the FFT process and the like on the
signal received in downlink. AsFghher the 1ayér-1 prodessimy sebtion 1084 performs the

demodulation process-and $he deceding: 10 process.en the Physical Hownlpk.ceptrohghannel (PDCCH)
included in the signal res e__ﬂ\é%d i 9 anlinbma(pd transmits the derr%q%tgllatle&and gggodedggéult (signal) to

the MAC processingssec ion 1082. More speciﬁéglﬁ/e,%ﬁé rIlgyesrelC processing Section 10s performs the 15

demodulation procestafd theé tekodiitf processoirthesDowniifk Schedulifg Information, Uplink
Scheduling Grant, and Acknowledgemest kformation LASKINACK)-inshudedkin theRhysicalDownlink
Control Channel (PD%(a‘,rlji\ ?dcté%nsmits the demo %IateEdF'ﬁmd decoded re(zjaul o tllel MAC 20 processing

t
: p . T :
section 1082, the Acknowiet gemeﬁ? ihformation (A K‘?NACK)ptgéjl(r:@Spsroia/in ed with respect to uplink

shared channel. To trafisiit%Ae Lise? atd # uplink B¥ing thie-sub-frame, the layer 1 processing section
1081 first 25 receives the user data:fronethe MAC pigeessing sectien 1082s dheny withorespect to the

received user data, IB&I?-X?%% processing seetion 3198&%%@%@%9 cc%sesegesgé:@i%%the coding process,
D ]

a data modulation process, a DFT (Discrete Fourier Transformation) process, a sub-carrier 30 mapping
process, the IFFT prBEess andthelike, BBHGerts 1 Povwnlink Control Channel (PDCCH)

included in the signal received in downlink and
transmits the demodulated and decoded result (signal) to
the MAC processing 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.



the processed user data into a baseband signal, and transmits to the transmission/receiving section 106
as the baseband signal. -31- The MAC processing section 1082 receives the Downlink
Scheduling Information, the Uplink Scheduling Grant, and the Acknowledgement Information
(ACK/NACK) that are demodulated and decoded by thé]ﬁyer 1 5 processing section 1081, the
Acknowledgement Information (ACK/NACK) being provided with respect to uplink shared channel.
According to an embodiment of the present invention, the user equipment (UE) terminal 100, is mainly
involved in transmitting the uplink Straré@ d Ocelverntel L therefore LientheXdfowirgs; te transeission of the

uplink shared channebisrmainly desedbedng 1nfoFhedMAL, processing: sectinm1082 determines the
transmission format of the uplink user data based gn the Uplink_Schedulin t rforms
transmission 15 proc%%%rggs’su%%das ?hee %e%gnoswriﬁg %mggﬁtroﬁrnﬁfﬁlé n ng &E&ﬁ%&/&mamely, when
the Uplink SchedulinghGrartieceree by ficryerd sroeedsihgsection 1G8Espécifies the
communicationssusing the:Bplink; sbared ehannel transiittegkfromthefeasenstationapparatss 200 20 to
the user equipment (&%&t}e&%%}l 100" the MAC Breo&:eﬁjcr}g section 1082 dgteirmigesﬁh% etrgmsmission

elin rovi Téspec o) 1 “Sha
format, performs transmission processeg duch as retransmission contro (HAE)RQS‘ with respect to the user

data stored in a datachafférc and tParrsthfd five 25 processed tiserdat to-tHe RYEF $Processing section

1081. invention, the user equipment (UE) terminal 100, is
mainly involved in transmitting the uplink shared
10 channel; therefore, in the following, the transmission
of the uplink shared channel is mainly described.

The MAC processing section 1082 determines the
transmission format of the uplink user data based on the
Uplink Scheduling Grant and performs transmission

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

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

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

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

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

section 1082 may perform the transmission process for



In this case, when the Uplink Scheduling Grant does not specify the retransmission of the uplink shared
channel transmitted before, the MAC processing section 30 1082 performs the transmission process for
the new transmission (i.e., not retransmission) of the l:glink shared channel. In this case, the MAC
processing section 1082 may perform the transmissior Brocess for -32- the new transmission regardless
of what is indicated by the Acknowledgement Information (ACK/NACK) with respect to the uplink shared
channel. More specifically, even when the Acknowledgement Information (ACK/NACK) 5 indicates the
"NACK" response, ifthe UplinktSeheduliriyl Gramtedoes! hos spedifyihetretransmissivhcsf thg uplink shared

channel transmitted bgforgctheMAG pracessing sectian 1082 may pettari the transmissien process for
the new transmission. 1 %E the othir Q%gg:,e\ghgﬂatpl%e pIinlM%%hedulin .(g{%gtﬁpecifies the
in )

. € T .
retransmission of the ap shared'channél transmitted Gefore, the MA process?’n’g section 1082

performs the transmigsfoh prscessior tHe Fstrairsthissibrrefthielaplinidsiarééhannel transmitted 15
before. In this case, whenthedetramnsmissiortimingespecified by the uptink SchedulingiGrant specifying
the retransmission isggiffeEentofg%mntgg rgtrggfpisscigg tirn%ipgabassr%d Qn (gge g{igpg%g Sl}/gfhlgjgnous HARQ
scheme, more speci |C§IR/ when the retransmission is speci ied 20 Sy the Uplink' S ujllng Grant but
there are no data (upiiic§iaredscHsn el RI5E téfrafsmtety the MAC Brocessifgssection 1082 may
ignore the data of the &plink-Scheduling, Grantt &t this icaser thesusersequippienid k) terminal 100, does
not transmit the 25 u@gkg@r@@gﬁgﬁgglﬁt 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 ré€gardigsS o fFhal i ihdicated i five AekhbivietdsifBAt ifformation
30(ACK/NACK) withaespecttodhediplinkshared chananel. Morerspecifinally; gn ancasehwhedse the

Acknowledgement Infarmation (AGKINAGK)iIngiGales the HaGIs resparse.«if e Hplipk Seheduling Grant

specifies the retransmission o
1082 performs 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



-33- of the uplink shared channel transmitted before, the MAC processing section 1082 may perform the
transmission process for the retransmission of the uplink shared channel transmitted before. 5In the
above example, whether the Uplink Scheduling Grant specifies the retransmission of the uplink shared
channel transmitted before is determined based on whéther the value of the "bits indicating data size" is
equal to the value (such as "111111") 10 indicating that the Uplink Scheduling Grant specifies the
retransmission of the uplink shared channel transmitted before. The method of setting the value of the
"bits indicating data Size* iesintilaié the anethod destribedrwith réferefcdtd FIGS. P13, MAd 4.
150therwise, as dessribedwith sefecence to i3 25-0Re bitin addition ta-the, hitsdpdicating data size"
may be provided in th]e_; lg:%lisnk §8heggliengr(e3tr%gt o) JtLhatith va%u%%gf Ehelg)irtﬂi(ndigg&ee\ghether the Uplink
Scheduling Grant sp%cﬁles the rétransmission of the 20 urrflin?( shared ¢hiannel transmitted before. In this
case, depending on fHeRaRie GfiheBiE TtisHetednined whether the Uplink Scheduling Grant specifies
the retransmissien of the uplink shareghehanneldranssnitied befara. 125in the downlink, the MAC
processing section 1082 epdc?lr{orrrlns le rece tion.grjtl)cgs of the MAC retransmissi%? tﬁ%)ntrol data of the
u the

. g , Ccl e e reftransmiss n o S .
downlink user data based on the Downlink Sche Ing Inl?ormatlon received from ayer 1 processing

section 1081. 30WithPdspect 16 Upfifik Cle'REE Protessing ssttioht 1083 perfdrhthésegmentation and

concatenation process &sxtheruserddataanththeRLGCelayer tnansmission pracessesisuchyas the

UansnﬂsgonKwoceséggguaﬁéﬁéqual to the value (such as “111111")

10 indicating that the Uplink Scheduling Grant specifies
the retransmission of the uplink shared channel
transmitted before. The method of setting the value of
the “bits indicating data size” is similar to the method
described with reference to FIGS. 2, 3, and 4.

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

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

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

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

processes such as the transmission process of the RLC



-34- (Radio Link Control) retransmission control data; and with respect to downlink, the RLC processing
section 1083 performs the segmentation and concatenation process on the user data and the RLC-layer
reception processes 5 such as the reception process of the RLC retransmission control data. FIG.
10 illustrates the processes performed made between tie base station apparatus 200 and the user
equipment (UE) terminal 100, described in time domain. 10 As shown in FIG. 10, for example, in
sub-frame #i (in timing 1002), the base station apparatus 200 transmits the Uplink Scheduling Grant to
the user equipment (BB terminalkl 0% using the Physical Dowiilinka@sohtrol.CAanael (ROCCH), the Uplink

Scheduling Grant ingluding-1% fermation items ingdjcating theclD obadiser (yserequipment (UE)
terminal) and the transpart f%m%%trmgorg@laetiosneof thrgzt%%%r %ata cg tgg usaer,ethe user beig esgheduled to
communicate with the base station apparatus 906 using the %ysicaflﬁpﬁnﬁ%tiwaredpéhann(eﬁ (PUSCH) to
20 be newly transmiftéd it SubSrameai#3 2prthehsafie Subrifame #icGP fiffiRg 10023 sthesequipment (UE)
terminal 100, receives:the Bbysical bewstink Contrelchannel (PRCEH) fram tha Hasesstation apparatus
200. Then, when thec%gll%igglen& %Jél;) 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 #+Fis the ddrhiHs tHeSID b thePtisercéq@pnictt (O e€rminal 100" the
equipment (UE) terminakl @@ drarsmits ¢he Physical 80ddplipe Shated; Channeh PUSCH)#rsub-frame

#+3 (in fiming 1004).based,on fhe dransport formeat informetion,jnglued In dhe Physical Pownlink Contro
Channel (PDCCH). In timing 1004 (i.e., in sub-frame #1+3), the -35- base station apparatus 200 receives

the Physical Upfink SfFarddCRanReF(PUSEY) traisRt@eRtem the & dquipimeht (UEY terminal 100,
specified by the base station appanatus 200rs0:as ta gommunicate asing thed transmits

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

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



5 Physical Uplink Shared Channel (PUSCH) in sub-frame #i+3. Next, a case is described where the base
station apparatus 200 does not adequately receive the Physical Uplink Shared Channel (PUSCH) in
sub-frame #i+3. Namely, in this case, it is assumed that a decoding 10 result of the received Physical
Uplink Shared Channel (PUSCH) is not good (NG). Inthis case, in sub-frame #i+6 (i.e., in timing 1006),
the base station apparatus 200 transmits the Physical Downlink Control Channel (PDCCH) including the
Uplink Scheduling Grant to the 15 user equipment (UE) terminal 100,. This Uplink Scheduling Grant
includes the ID of th®user fliseriequiphient (UE) t@ffinad) anid tve trAnspoit snforrmatiohiofthe user data

of the user, the user eing schaduledito retransmitusingnthe iRy sicalJplink Sbared Channel 20(PUSCH)
(called an Uplink Shared.ChanQeIL%IfleCfH)n%s] tr%]e fransport channel) in sy -fr%mg #i+9. As described

)
above, the specific d%?é”(gﬁnc 1'as 5 IS set without TaiT &s ﬁg‘%\l/alf e 6f the "bits indicating data size"

in the Uplink SchedulihgtGrint2aRd thé $peéific 2 vakietC1 EPITPincthiscasd)is ot value indicating
the data size but a valugsindicatingthak thendategpackets ¢a bedransmitted nexitime.ase pot pew packet
data but retransmission packet d g.XThe m%thé)g qfsse&tein ]gq% esge%'gig vaI%1 eofkt)g% ;bits indicating data
30 size" is the same as that descri e(}\'/vit?] reference to FIGS. 2, 3, and 4. Otherwise, as
described above witlf téfeteRce BP FIG LBswhh SHEBit it adafRf R they" bits cs36/9ndicating data size" is
provided in the UplinknSehedulingsGrant sshthat dhe valuesiof the dutindicate whethemtherpbnk

Scheduling Grapt spﬁgmffgpeirgtrgﬁ@i%%jgg,of lttge y@ligg §1f1’1[§£%d gﬂggngl tzggg%rmt}legd 5 before, the
value of the bit in the Uplink Scheduling

result of the received Physical Uplink Shared Channel
(PUSCH) is not good (NG). In this case, in sub-frame
#i+6 (i.e., in timing 1006), the base station apparatus
200 transmits the Physical Downlink Control Channel
(PDCCH) including the Uplink Scheduling Grant to the

15 user equipment (UE) terminal 100,. This Uplink
Scheduling Grant includes the ID of the user (user
equipment (UE) terminal) and the transport information
of the user data of the user, the user being scheduled
to retransmit using the Physical Uplink Shared Channel

20 (PUSCH) (called an Uplink Shared Channel (UL-SCH) as the
transport channel) in sub-frame #i+9. As described
above, the specific data (such as *“111111"”) is set
without fail as the value of the “bits indicating data
size” in the Uplink Scheduling Grant, and the specific

25 value (“111111"” in this case) is not a value indicating
the data size but a value indicating that the data
packets to be transmitted next time are not new packet
data but retransmission packet data. The method of
setting the specific value of the “bits indicating data

30 size” is the same as that described with reference to
FIGS. 2, 3, and 4.

Otherwise, as described above with reference

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



Grant in the sub-frame #i+9 is set to "1" indicating that the uplink shared channel is to be retransmitted.

In sub-frame #i+6, in addition to the Uplink Scheduling Grant, the "NACK" response as the 10
Acknowledgement Information (ACK/NACK) with respect to uplink shared channel may also be
transmitted. In sub- frame #i+6 (i.e., in timing 1006), thétuser equipment (UE) terminal 100, receives the
Physical Downlink Control Channel (PDCCH). Namely, the user equipment 15(UE) terminal 100, receives
the Physical Downlink Control Channel (PDCCH) including the Uplink Scheduling Grant, the Uplink
Scheduling Grant speeifyingttheyetransnfission of the uplinkshated ehanHdellinnsub-frame #i+9, the uplink
shared char;net: havipgrheemtragsmittact 2Qin &lmﬁ{ram&#iﬁﬁb@fgﬁlr@ﬂhhae, il?i&”f!r{{@ﬂﬁ%#%"g ﬂe inI
timing 1008), the user equipment (UE) terminal 100, retransmits the Physical Uplink Shared Channe
(PUSCH) based on s ot for Tot OGS 1 e Ui San s Crant 3Bin the example o
FIG. 10, a case is desttibedwhérelavaife bhthe'ROUNY TR THe (RIT) DF the HEROESB ms. However,
obviously, any valuereftbe Kound TrpilimeRTh)xobthe HARQ®then than 6 ms,suchhas 8 ms or 10 ms,
may also be applicat&léa totthcle ﬁ)rggess 30 dIescribeQiqkbove. FIG, 11 ii% &flowchart showing an

) - . : T )
operational process performed by the base station appar%:\%uss%o according to an embodiment of the

pxesentMvenﬁon.A§hat the uplink shared channel is to be retransmitted.
In sub-frame #i+6, in addition to the Uplink
Scheduling Grant, the “NACK” response as the

10 Acknowledgement Information (ACK/NACK) with respect to
uplink shared channel may also be transmitted. In sub-
frame #i+6 (i.e., in timing 1006), the user equipment
(UE) terminal 100, receives the Physical Downlink
Control Channel (PDCCH). Namely, the user equipment

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

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

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

30 described above.

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

according to an embodiment of the present invention. As



-37- shown in FIG. 11, in step S1102, the base station apparatus 200 determines the user equipment
(UE) terminal that performs communications using the uplink shared channel in a predetermined
subsequent sub-frame. 5 Namely the base station apparatus 200 performs the Scheduling process
selecting a user equipment (UE) terminal that perform‘s?’?ﬁe communication using the uplink shared
channel in the predetermined subsequent sub-frame. Further, in a user equipment (UE) terminal, 10 if the
predetermined subsequent sub-frame corresponds to the timing when the Physical Uplink Shared
Channel (PUSCH) teich the HXRQ 1S applied isto bérétranshrittéd,sthesiadel station apparatus 200

may always select thg-ysenequipmeantderningl asdheruser eguipmentbisYE) terminal that performs the
communication usin%éhe yggrik tsgglgted ch%nnel. In tgis.process,.it is %Elseumeg .th%t, in or before

step S1102, the base station appara u§ 200 has afrea 31/J %Iiefeanll%ga whether the P‘ﬁ?/sfcrél Uplink Shared

20 Channel (PUSCH)(eaRed e Uptihk Shared CRaMseIUIRSCRY&S e franspért chaiimel) transmitted

by the user equipment{JE) tenminahta-be seleciad ip step: 51302 ds aschannel 4o bese-transmitted

(retransmission data%.clkrl]es&ggiSﬂM the base §tati n ?pg‘r%%‘é@%% gcleter{mi@es(g% whether the result of

N r -
the determination above is retransmission data. When etermining that the P ysical Uplink Shared

Channel (PUSCH) is-f6tto5e rétrarfismtieP B frahSmissioR data)? the processdgdésto step S1106,
where a value of theupits:irdicating dlata sizes 1s set. 3N stepSldo6; asy isfassatioarhits other than the

"bits indicating data i&g[ﬂ%@ppligﬁ%@ggyligg Grant, suc Q%Q%Slgits({ﬂg)icattglgnmpgylation scheme",

the "bits indicating ailocation information of resource -38- blocks™ or the "bits indicating information of
transmission paj%er--irﬁa?}%% @é@%mnined subsequent sub-frame corresponds to
the timing when the Physical Uplink Shared Channel

(PUSCH) to which the HARQ is applied is to be re-
transmitted, the base station apparatus 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



On the other hand, in step S1104, when determining that the Physical Uplink Shared Channel 5(PUSCH)
is to be retransmitted (retransmission data), the process goes to step S1108, where a specific value (such
as "111111") is set in the field of the "bits indicating data size". Unlike the values indicating data sizes, the
specific value indicates that the data 10 of the uplink frafsmission permitted in the predetermined
subsequent sub-frame is the retransmission data. Namely when the uplink transmission is to be
retransmitted, the specific data are set without fail in the field of the "bits indicating data size". After the 15
process in step S1106 ofstEp S1108etHebase statiorrapparatud 200ararsmies the Physical Downlink
Control Channel (PDGGH3:inGluding thedplink,Seheduling Granhtoithe user equipment (UE) terminal. In

this case, as described above, the base station apparatus 200 ma er transmit the
Acknowledgement Information (A%Ikllgliecﬁ)t)%se 5ve$laé]§ fhelﬁpﬁﬁﬁ%cﬁ%%]hgwé%ﬁt. In the example of
FIG. 11, a case is detefibeaiwhere tHerbitshAadiating data SrZetmis usedpdndicate tiat the uplink
transmission pepnittedus the retransmissian:datan 2biHowever.calternatively; as desedbed with reference
to FIG. 5, one bit may, l:ée additiongllécper%vi gdst%eindi§§3%gwlat‘}rtﬁgrljgligkS’gransr‘r%i%ionaq%rénitted is the

i

. h .
retransmission data. In th%rgzacseesf a value of the bit additionally provided |sp§1ccléquateYy set depending on

30 whether the uplink s niigsiohlperhditiedis thé fettansmssiore 4t F181 a2 1834 flowchart showing
an operational processdqiettarmes by the ysee equipmentk@ Enhterminales indicating

data sizes, the specific value indicates that the data

10 of the uplink transmission permitted in the
predetermined subsequent sub-frame is the retransmission
data. Namely when the uplink transmission is to be
retransmitted, the specific data are set without fail in
the field of the “bits indicating data size”. After the

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

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

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

30 whether the uplink transmission permitted is the
retransmission data.

FIG. 12 is a flowchart showing an operational

process performed by the user equipment (UE) terminal



-39- loon according to an embodiment of the present invention. As shown in FIG. 12, in step S1202, the
user equipment (UE) terminal 100, receives a Physical Downlink Control Channel (PDCCH) including the
Uplink Scheduling Grant 5 from the base station apparatus 200. The Uplink Scheduling Grant permits the
signal to be transmitted using the uplink shared channéPin the predetermined subsequent sub-frame.
Next, in step S1204, the value of the "bits 10 indicating data size" in the Uplink Scheduling Grant is
checked. As a result of the check, when determining that the value of the "bits indicating data size" is
other than the specifidValurEc@uchiag" 184 1a1 " ihe process gdes testepeSE206.1nstap 81206, a new
15 transmission signa net ansmitted befare, is provided soas 19 berHransmittedusipgfermitted
resources. On the oth& an in. stefé% 04, when %esterrqg}llng tha thg val(uhg r%ftla% Ql;g% ndicating data

size" is the specific v(a u (sué:hn%é1 i i")f,?ﬁg |13Yocesas goes oS ep 845 Oln'step S1208, the

transmission signal tradshtted(BeforE Is provided 36 ds' Be transntitted Uslig pefnftidd resources.
The transmission signabprevideddr step $1206 orsiep S1208 isctranamiftedson retransmitted, 25
respectively, to the bésls}(l-:-esc%lggrﬁ apparatus 200 incthe %reedetermiﬁegos be-frgme. Further, in step

t ; : itted ;
S1208, when the pred:etermlnedgsu rs%raue%?gﬁll)-f?ame at which the uplink fransmission is permitted does

not correspond to th& itfifig Wisert e B0 Physical Uplik:Shaied EranPer POSCH®Awhich the HARQ
is applied is to be redranssitted; theiuser-aguipment (UE) terminal 100, may ignore the Uplink

Scheduling Grant so that the userlq%g&ipn‘iefpts(y@ tgﬁt’%@ll lQQe value of the “bits

10 indicating data size” in the Uplink Scheduling Grant is
checked. As a result of the check, when determining
that the value of the “bits indicating data size” is
other than the 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 egquipment
(UE) terminal 100, may ignore the Uplink Scheduling

Grant so that the user equipment (UE) terminal 100,



-40- performs a process of not transmitting an uplink shared channel even in the predetermined
subsequent sub-frame. More specifically, in a case where the predetermined subsequent sub-frame at
which the uplink transmission is 5 permitted corresponds to the timing when the Physical Uplink Shared
Channel (PUSCH) to which the HARQ is applied is to Bd fe-transmitted, when the specific value (such as
"111111")is set in the field of the "bits indicating data size", the user equipment (UE) terminal 10 100, may
perform a process of retransmitting the signal transmitted before to the base station apparatus 200 in the
sub-frame. |nthé examplerf TGS 120 & caxe isrdestribediwberntherbitskindivating data size" is

used to 15 indicate thatthe-dataveftheiplink trarsmission: permittedsisdhefetransmissien data. However,
alternatively, as described Withcrgﬁrggf? to FIG. 5, one bi% meaé/eb%ﬁgditionﬁ é)rrr%\l/irgeeg to indicate that

Il
the data of the uplink fransmission permlf(éd 1s'the 20retransmission data; n this case, in step S1204, by

checking the value of @& pHuRItitiGhElly FoWded; itk iddtefmmetPwhatherthe data of the tiplink
transmission pesmittpd isthe retransmissigmdata: As deseribechgbave thensseregipament (UE) 25

terminal may receiv%ggti %Qlystﬂgr%%ﬂi%ggp]%qmi&%gégr)]t kg%t %Iﬁ(f Ctge élceanQX\ﬂgdg%ment Information
applied is to be re-transmitted, when the specific value
(such as “111111”)is set in the field of the “bits
indicating data size”, the user equipment (UE) terminal

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

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

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

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

As described above, the user equipment (UE)

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

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



(ACK/NACK). In this case, whether retransmission is required may be determined based on either the
received response ("ACK" or "NACK") of the Acknowledgement 30Information or the information (i.e., the
value of "bits indicating data size" or the value of bit additionally provided) included in the Uplink
Scheduling Grant. Ideally, both the received response‘%'ﬂACK" or "NACK") of -41- the Acknowledgement
Information and the information included in the Uplink Scheduling Grant should indicate the same results;
however, due to the radio propagation environment, the received response ("ACK" or "NACK") of 5 the
Acknowledgement Irifoematisn anbethesinformativieinehidethinethe Wpknki S€hedaling Grant may provide

inconsistent (different) rasudtsq In thisicasepforexagaplesthe result-afwhether retrangmissien is required
determined based on the U Iigk SchidaulinghGrant 10 md?%?b%gr%fgrentia used. Furthceirbrv]vhen both of

. I
the Uplink Schedulintgh(%refn "and the' cﬁhow?evﬁeg%erﬁént ormatlone(ﬁéé A%péar%atransmitted,

whether retransmissfisae e perforhedinas becdetermiiats cohtrshied) enly’ baséd bnahe information

included in 15 the Uplink SchedulingiGeantregatdlessnf tbe receiveddespensa {tAGK" or "NACK") of the
Acknowledgement Infgrmago . I\l/lrtl)r%ﬁgegifif%lll : |gﬁtg s.case re%(ardlgss of the r%cleoil\éed response ("ACK"

i
dpiifg, T
or "NACK") of the chkn%vﬁeggementInforl%anon, when tHeluglln ¢ 50Sche uI‘FnrgoGrant specifies

(indicates) the retransiissiohs ity béldétefmited #iatihé Fetrandmission @ &Fbe Pefformed, and when
the Uplink Scheduling<Grantsspecifies-drdicates) theaewe transmission {kutial dransmission), it may be 25

determined that the initial) tr |ssion i rforme eas e de ination is that
the CRC (Cyclic Redgfr:%é%:%%céégg( Pbprll%% a%% g)é%e%? t%%h((-:-% }i?]éfo(gjrﬁg%%r% oﬁ%%%%%k%cﬁge%%ng Grant as

error detection’dbde&akhich makesthe Udtihkyscrisdtling @Famte30 nitiereRabie thanthe
Acknowledgement Infptmatios daavhich ne CR&hbit s attacked.ddowevesdtdees not mean that whether

the retransmission is;reguired should not he.based on the received response {ACK" or "NACK") of

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

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

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



-42- the Acknowledgement Information. In the above embodiment, a case is described where
both the Acknowledgement Information (ACK/NACK) and the Uplink Scheduling Grant are transmitted. 5
However, a base station apparatus, a user equipment (UE) terminal, and a method according to an
embodiment of the present invention may also be applied to a case where no Acknowledgement
Information (ACK/NACK) is transmitted and only the Uplink Scheduling Grant is transmitted. In 10 this
case, upon correctly receiving the uplink shared channel, the base station terminal 200 may not transmit
the Uplink SchedulinghGrawti and oty st theniase station-terminal 200 incorrectly receiving the uplink
shared channel, the base station terminal %@kaa@@miuh%u@ggg Scheguding Grant for the

retransmission atapredete d timing to the us quipmen UE) termin %’h O, he other hand,
when the Uplink Schedujfng ra%lt glr th%cr%trang?noe} smnrll% n%t I‘g%lns)%%ﬁea a ]C% tlmz%}éswhen the Uplink

Scheduling 20 Grantfef thé fetrRrAsmission ioto BE #rapshiitted rthetdsersaguipatent (UE) terminal 100,
may determine that theweplink, shanedchannel trenseyiied befere has been«corrgatlyreceived by the base
station apparatus 200; and when the Uf"r@‘e(t chcfedullngr(érantf rthe 25 r%trgnsml S|o§ |sc¥1ransm|tted at

the timing when the Up]ﬁnﬁ Sc ed?ﬁlng Grant for th%crcetransrr%55|on is to be transmitted, the user

equipment (UE) ternfii&F 00, mayTeirafsmicthedfimikshared chxhne? transafitted Bef6rel i the above
embodiment, an exampieds BOddescsibediwiereahiase statanmapparatus, a-usesedguipaent (UE)

terminal, and a metod aqgerding o an, pmbodiment of e Pesen! inventian,afe gpalied to an Evolved
UTRA and UTRAN (a.k.a a Long Term Evolution or a -43-

this case, upon correctly receiving the uplink shared
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

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



Super 3G) system. However, the base station apparatus, the user equipment (UE) terminal, and the
method according to an embodiment of the present invention may also be applicable to a system as long
as communications 5 are made by using a shared channel in the system. The present invention is
described above by referring to a specific embodimerit* Blowever, a person skilled in the art may
understand that the above embodiments are described for illustrative purposes only 10 and may think of
examples of various modifications, transformations, alterations, changes, and the like. To promote an
understanding of theSpiesent ventiohcthe specifit values arecased asaxamplesthraughout the

description. HowevetHt sheuld hepoted-that such 15 specific vales arejust sample values unless
otherwise described, and an othgr values may be u%ed. Qr illustrative purposes, the a paratus
o an embodi 5 h 6‘% inv

. accordin en @] regen ention .
according to an embodiment of the present invention is describetl With reference to the funttional block

diagram. However, Z0-§GcP anapparatzs maybe pfoiided byhareare Ssermares) ‘ot éembination
thereof. The presentdnventiorispotlinitigd 40 e esabadinent deseribed abpyeeand various

modifications, transformations, altﬁg%tmn eesxecrp@ngg\% ggd the llls(e C{gggrblebmgdaebvgkt]%o% departing from

the 25 scope and spirit from the preserﬁrl’nver]thn. l(.zl'rhelpresent application is baSed on and claims
the benefit of priority*6F-ragaritsePatent Kpplicafiof N LO07R071588 "fE60on MareR 197 2007, the
entire contents of whieh are hereby ncosparated hereiahy 3areference: hrddabove

embodiments are described for illustrative purposes only

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

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

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

25 scope and spirit from the present invention.

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

30 reference.



CLAIMS 1. A user equipment terminal communicating with a base station apparatus in a mobile
communication system, comprising: a control information receiving unit configured to receive
control information and error detection codes of the control information, the control information specifying
a resource for an uplink signal and permitting new trafismission or retransmission of an uplink signal;
a transmission unit configured to transmit the uplink signal using the resource specified by the control

information; and an acknowledgement information receiving unit configured to receive
acknowledgemé&htiffdrmation indicating whether an uplink signal transmitted before is to be
retransmitted, wherein upon receiving both the control information and the acknowledgement

information in a same sub-frame, the user equipment terminal transmits a new uplink signal or retransmits
the uplink signal based on the fon[.yol information re%ardless of What the acknowled\geg%ent information
L . Juser equlipment termina ommunlicatlng wl a .
indicates. 2. The user equipment t%(m]?naﬁ according to cﬁmm f, wﬁereln upon receiving both
the control inforfAtfor? ARt tAE sBKndIiEdgertient iffofmationGRdicating thattiel Gpfiftk signal transmitted
before is not required e bearetransmitted, the user equipment terminal transmits an uplink signal which is
to be retransmitted or which iseba tetansntitted-signal basedwomthacontralsigrakregarsless of what

the acknowledgement,information INIERIES. +  on anad=FP8USELEQUIRTIENE ferminat agcording to claim

1, wherein -45- L on,regelvin% poth th%controltinf?rmation anéj,the ackno,wledgement information
indicating that the Upiink signatfandiiitted Befora s Tquired 16 B retrAnerittedY the?uSer equipment
terminal transmitS & tpfnk SfgRal Which s fol Be FetaS RIS SIOWRIE &' nb atetrhhshtifted signal
based on the cantralsigralsregasdlessof whatutheiacknowedgement information indicates. 4.
The user equipment terminal accordingto anywang of claimse1 dhrough 3, whereini +  the control

information specifies a sub-frame as the E%seourr%%é%rr tchee u Ié%l% ignal,, the %ueb-grgrq]cq: gtiing a

. u ign usin .
predetermined nﬁm]ber of s%b- rames after a sub-frame in which the control information is received, and
the acknowledgementinfdrmiticii thdicates whether it is necessary to retransmit in a sub-frame which is
another predetermined subframesadaftercar saBdearmetin Wwhichithé avknontedgementiriformation is

received. configured to receive acknowledgement information indicating
whether an uplink signal transmitted before is to be
retransmitted, wherein
upon receiving both the control information and the
acknowledgement information in a same sub-frame, the user
equipment terminal transmits a new uplink signal or retransmits
the uplink signal based on the control information regardless

of what the acknowledgement information indicates.

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

information indicates.

3. The user equipment terminal according to claim

1, wherein



-46- ABSTRACT BASE STATION DEVICE FOR USE IN MOBILE COMMUNICATION SYSTEM, USER
DEVICE AND METHOD 5 A base station apparatus communicating with a user equipment terminal in a
mobile communication system is disclosed. The base station apparatus includes a determination unit
determining whether an uplink signal 10 received frdtfthe user equipment terminal is to be retransmitted,
a control information generation unit generating control information to permit the user equipment terminal
to transmit an uplink signal, and a transmission unit transmitting the control information 15 to the user
equipment terminal. Futiiet, irctrrlbase skiioh apparetius whenathe detémmmation diitdetermines that
the uplink signat isctobe setransniittedf theneontsol infotmation generatioreunitigeneratgs dhe control

information so acsfghmﬂ%@%e@s@@%m&sa'gng&mgwa%ng@d@@gpgﬁgﬁa@eéwlin&%gaég&ransmitted
before from the user e uugmcent termlfagC is to be retransmlﬁted FIG 1225

ermina ransmit 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.

4. The user equipment terminal according to any one

of claims 1 through 3, wherein

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

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

acknowledgement information is received.



