DESCRIPTION BASE STATION, COMMUNICATION TERMINAL,
TRANSMISSION METHOD, AND RECEPTION METHOD TECHNICAL
FIELD The present invention generally relates to wireless communication
technologies. More particularly, the pré%ént invention relates to a base
station, a 10 communication terminal, a transmission method, and a
reception method used in a communication system where frequency
scheduling and multicarrrer transmi&&igRRaFBTéRMbloyed. 15 BACKGROUND
ART In the field of wireless communication, there is a growing demand for a
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15 BACKGROUND ART
In the field of wireless communication, there

is a growing demand for a broadband wireless access

system that enables efficient, high-speed, high-volume

communications. For downlink channels in such a system,

20 a multicarrier scheme such as orthogonal frequency

division multiplexing (OFDM) appears to be a promising

method to achieve high-speed, high-volume communications

while effectively suppressing multipath fading. Also, 1in

next generation systems, use of frequency scheduling is

25 proposed to improve the frequency efficiency and thereby
to increase the throughput.

As shown In FIG. 1, iIn next generation systems,

a system frequency band 1is divided into multiple

resource blocks (in this example, three resource blocks)

30 each including one or more subcarriers. The resource

blocks are also called frequency chunks. Each terminal

is allocated one or more resource blocks. In a frequency

scheduling method, to improve the transmission



terminals with good channel conditions according to received signal quality

or channel quality indicators 5 (CQIs) measured and reported by the

terminals based on downlink pilot channels for the respective resource
blocks. When frequency scheduling is é?ﬁployed, it is necessary to report
scheduling information indicating the results of scheduling to the terminals.
The 10 scheduling information is reported to the terminals via control
channeEf(fedPams bekalltne A itresatieH Eigedfindtiigansai bre  system,

associpéebapaol chaais). Tha-conted kheatels arg alspeirsettialERot to
modulation -s¢ e y , or6 dc
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blocks is, for example, disclosed in "A Practical Discrete titone

Transtd06KT oadiR§hIgErRAMERFDatCheftshiggiod Svep®pkyeily 1t is
ShapedeCbasaely, Pt&Chewpdr€ioticdeBirigivam, ibE&riaaisnC_bmihoating
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INVENTION PROBLEMS TO BE SOLVED BY THE INVENTION In a next _
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various fiaguipfiry PaRds AARENGIN0QR &1L RARIRER PFAPRIGEHABI SHO! The

example, various reception frequency bands may be provided for terminals _

with difRPEA bphBaaed 8r &ttt PridtieAIsdh thigRsk, GppHiALEan
frequescheaobedulimgonakedPBKpostible®M, or 64 QAM) and channel

15 coding information (e.g., channel coding rates) used for
scheduled resource blocks as well as information
regarding hybrid automatic repeat request (HARQ). A
method of dividing a frequency band 1i1nto multiple
resource blocks and using different modulation schemes

20 for the respective resource blocks 1is, for example,
disclosed in “A Practical Discrete Multitone Transceiver
Loading Algorithm for Data Transmission over Spectrally
Shaped Channel”, P. Chow, J. Cioffi, J. Bingham, IEEE
Trans. Commun. vol.43, No.2/3/4, February/March/April

25 1995.

DISCLOSURE OF INVENTION
PROBLEMS TO BE SOLVED BY THE INVENTION
In a next generation wireless access systenm,

30 various frequency bands, broad and narrow, may be
employed and terminals may be required to use such
various frequency bands depending on their locations or
applications. For example, various reception frequency



improve the frequency efficiency and the throughput. 5 However, because
conventional communication systems are designed to use a fixed frequency
band, no concrete method has been established yet for appropriately
reporting scheduling information to termmals or users in a system where
frequency bands with various 10 bandwidths are provided for the base station
and the terminals and all combinations of the frequency bands are allowed.
When ka@suré@plodiecomhtot 6edll tdpninals g seatallydibated fFarent
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number of symbols used to transmit the control’channel varies from
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being discussed to send and receive different signals by multiple antennas
provided at the sen\é:’iﬂ?d‘aﬁd rmﬁﬁe block "common to all terminals
is statically allocated to a control channel, 1t may

15 happen that some terminals cannot receive the control
channel with good quality because channel conditions of
a resource block differ from terminal to terminal.
Meanwhile, distributing a control channel to all
resource blocks may make it possible for all terminals

20 to receive the control channel with certain reception
quality. However, with this method, it is difficult to
further improve the reception quality. For these reasons,
there is a demand for a method of transmitting control
channels with higher quality to terminals.

25 In a system where adaptive modulation and
coding (AMC) is employed, i.e., where the modulation
scheme and the channel coding rate used for a control
channel are adaptively changed, the number of symbols
used to transmit the control channel varies from

30 terminal to terminal. This 1is because the amount of
information transmitted per symbol varies depending on
the combination of the modulation scheme and the channel
coding rate. For a next generation system, it is also



ends. In this case, control information such as scheduling information as
described above may be 5 necessary for each of the signals transmitted by

the respective antennas. In other words, in such a system, the number of
symbols necessary to transmit a contr()‘l4?:hannel may differ from terminal to
terminal and also differ depending on the number of antennas used by the

10 terminal. When the amount of information to be transmitted via a control
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communication terminal, a transmission method, and a reception method
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15 wusing a variable format may increase the signal
processing workload at the sending and receiving ends.
Meanwhile, when a fixed format is used, it Is necessary
to set the 1length of a control channel Tfield to
accommodate the maximum amount of control information.

20 In this case, even if a control channel occupies only a
part of the control channel field, the resources for the
remaining part of the control channel field cannot be
used for data transmission and as a result, the resource
use efficiency is reduced. For these reasons, there is a

25 demand for a method to transmit control channels iIn a
simple and highly efficient manner.

Embodiments of the present iInvention make it
possible to solve or reduce one or more problems caused
by the limitations and disadvantages of the background

30 art. One object of the present invention iIs to provide a
base station, a communication terminal, a transmission
method, and a reception method that make it possible to
efficiently transmit control channels to terminals



system where each of multiple frequency blocks constituting a system
frequency band includes multiple resource blocks each including one or

more subcarriers and each of the terminals communicates using one or

more of the frequency blocks. MEANS BOR SOLVING THE PROBLEMS An
aspect of the present invention provides a 10 base station used in a
communication system where a system frequency band allocated to the
commE&HRREbHE | Bgste hIRERIRItmulBpRAFEdEBScy HIBckPanEeaEH b ciklon
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frequeﬁﬁy%&ﬁtﬁg%oﬁ%lﬁg@é%%enerate scheduling information for each
of the frequency blocks to allocate one or more resource blocks to each of
selectMAmmmORicr_miDmmnﬂﬁ_&lsﬁﬁmﬂugmod channel conditions; a _
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the scheduling information for the respective frequency blocks;
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multiplexing unit according to a mult_icarrier_ schéme. Another aspect of the
preserkt1AveHiRAYS "Proid88 S abakHAES Mt G Lecobfpyhge  blocks

each including one or more subcarriers. The base station

15 communicates with communication terminals each using one
or more of the frequency blocks. The base station
includes a management unit configured to manage the
correspondence between bandwidths supported by the
communication terminals and the frequency blocks to be

20 allocated to the communication terminals; a frequency
scheduler configured to generate scheduling information
for each of the frequency blocks to allocate one or more
resource blocks to each of selected communication
terminals having good channel conditions; a channel

25 generating unit configured to generate control channels
including the scheduling information for the respective
frequency blocks; a multiplexing unit configured to
frequency-multiplex the control channels generated for
the respective frequency blocks iIn the system frequency

30 band; and a transmitting unit configured to transmit an
output signal from the multiplexing unit according to a
multicarrier scheme.

Another aspect of the present invention



modulation unit configured to encode and modulate control channels

including a general control channel to be decoded by communication
terminals in general and 5 specific control channels to be decoded by

selected communication terminals that &fe allocated one or more resource
blocks; a multiplexing unit configured to time- division-multiplex the general
control channel and the specific control channels according to scheduling 10
informBtioM 1868 a tRnsRE/y ustesAfgured 16 hwadsiait af oupRd Bigthal and
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ADVANTAGEOQUS EFFECT OF THE INVENTION
15 An aspect of the present invention makes it

possible to efficiently transmit control channels to
communication terminals supporting different bandwidths
in a communication system where each of multiple
frequency blocks constituting a system frequency band

20 includes multiple resource blocks each including one or
more subcarriers.

BRIEF DESCRIPTION OF THE DRAWINGS
FIG. 1 is a drawing used to describe frequency

25 scheduling;
FIG. 2 is a drawing illustrating a frequency
band used In an embodiment of the present invention;
FIG. 3A is a partial block diagram (1) of a
base station according to an embodiment of the present
30 i1nvention;
FIG. 3B i1s a partial block diagram (2) of a
base station according to an embodiment of the present
invention;



processing components for one frequency block; FIG. 5A is a table showing
exemplary information items of control signaling channels; FIG. 5B is a
drawing illustrating localized FDM and distributed FDM; FIG. 6 is a drawing
illustrating a unit of 10 error correction'gdding; FIG. 7A is a drawing

illustrating exemplary mapping of data channels and control channels; FIG.
7B is a drawing illustrating exemplary mapping of data channels and control
channels; 15 FIG. Fd&s a dtAwirkgilludtrafiigekaenpldd ) weliipiekivgy signal

schemgsdies esgencrebepotiehalamial, bHe. Fhdg@epasfiabblask diagram of a
terminal according n embodiment of t ent i iQn; G. '

a partial block d_iagrﬁglrg of :P' ermgi%al gccé%#ﬁ?é%n gri;%%gcﬁr?\%ﬁ r(@’thegﬁsgllﬁal
presemr RRFEBAY FROMBEN8HBIoERIWigGRnk NRRARY & heekiing unit of a
tepminal; 25 FIG. 91 a flowshartishowing ag=xBmplagyiopogss aseanigingry
to an ' ft sept | ign; FEl is.a ingyillustrating

an exa R Ee EF, OV ot e e Custane
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frequeRdy hambing;sHG.BLiltisda Bbavying illustrating an exemplary -8- process
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10 error correction coding;

FIG. 7A 1i1s a drawing illustrating exemplary
mapping of data channels and control channels;

FIG. 7B 1is a drawing illustrating exemplary
mapping of data channels and control channels;

15 FIG. 7C 1s a drawing illustrating exemplary
multiplexing schemes for a general control channel;

FIG. 8A 1is a partial block diagram of a
terminal according to an embodiment of the present
invention;

20 FIG. 8B 1is a partial block diagram of a
terminal according to an embodiment of the present
invention;

FIG. 8C 1is a block diagram illustrating a
receiving unit of a terminal;

25 FIG. 9A is a flowchart showing an exemplary
process according to an embodiment of the present
invention;

FIG. 9B is a drawing illustrating an exemplary
method for reducing the amount of uplink data

30 transmission information;

FIG. 10 i1s a drawing illustrating an example
of frequency hopping;

FIG. 11 is a drawing illustrating an exemplary



FIG. 12 is a drawing illustrating another exemplary process and a frequency
band used in the 5 process according to an embodiment of the present
invention; FIG. 13 is a drawing iIIustratinF? an example of transmission power
control (TPC); FIG. 14 is a drawing illuSttating an example 10 of adaptive
modulation and coding (AMC); FIG. 15 is a drawing illustrating allocation of
radio resources for retr_ansmiss_on; FIG. 16 is a drawing illustrating
allocatidi®Gstsadicfbource FIRFEENENM SN GN; USEE|G. 1Y istherawifecess

iIIustraﬂo@oa*@m@o'aoofaradimw@aqw&eﬁ f@fr@wwm FlEKTibhis a

table showing a c rati rant fQr.r -
EXPLANATION oﬁnj 2 FEIgg £ reqﬁr’w@ blo %%%%E(')H Lordngther
unit 3fHelaRYy eheaaksy Lﬁ‘ﬁﬂSS@( Cﬁﬁ%%@éhm‘i’anh@%bné@tmg‘e
urgt fop rerisncydalook Kty 34-eoDatmchamiel penarating fnitéhe freguesey t
block % I;?\?e%rgﬂgrﬁast channel (or paging channel) generating unit 1-x First
multiplexing unit for frequency block x 30 37 Second multiplexing unit 38

Third multiplexing Urt39 &dhetThanrtigytagratihhusthit 28 1ndersd rRxample
Fouriep fransiorsm isg Brd o Byelic poeftraddiGpP@)it 41 General control
channel generatingFLir@'t_ 14 is a drawing illustrating an example
10 of adaptive modulation and coding (AMC);
FIG. 15 is a drawing illustrating allocation
of radio resources for retransmission;
FIG. 16 is a drawing illustrating allocation
of radio resources for retransmission;
15 FIG. 17 is a drawing illustrating allocation
of radio resources for retransmission; and
FIG. 18 is a table showing a configuration of

a grant for retransmission.

20 EXPLANATION OF REFERENCES
31 Frequency block allocation control unit

32 Frequency scheduling unit
33-Xx Control signaling channel generating unit for
frequency block x
25 34-x Data channel generating unit for frequency
block x
35 Broadcast channel (or paging channel) generating
unit
1-x First multiplexing unit for frequency block x
30 37 Second multiplexing unit
38 Third multiplexing unit
39 Other channels generating unit
40 Inverse fast Fourier transform unit



42 Specific control channel generating unit 43 Multiplexing unit 5 81 Carrier
frequency tuning unit 82 Filtering unit 83 Cyclic prefix removing unit 84 Fast
Fourier transform unit (FFT) 85 CQI measuring unit 10 86 Broadcast channel
decoding unit 87 General control chanﬁgl'decoding unit 88 Specific control
channel decoding unit 89 Data channel decoding unit 15 BEST MODE FOR
CARRYING OUT THE INVENTION According to an embodiment of the
present inféntiokyrbbeieRE§EtKeatdigd%s BeKbrmed for respective

frequency blocksguitkeanireothaielsfienefogingeseheruingriatermation
using the minimu ibﬁﬂd i g ted for the r tiy guency
blocks. Thri%@methgg)cfg r%_a es Y%gﬁlstgéefe %ﬂghﬁgeqnt%eﬂéﬁ%ﬁﬁ orLljtﬁro{I[i%hannels
to commurftatioNdrkfiRARX 508 pBRtty various bandwidths. The control
clmnnels @neraesriol sesfedine2S/freandney blocks may be

frequency-g'ﬁlisiogiri](#gilp*?@eqj'ﬁceording to a predetermined hopping
pattern. This method makes it possible to equalize the communication

quality of riditiplE¥ShhsumESTAX taeRRYA EndNtFdquency blocks. 30 A
broadcast 8hannelkmayHa traesmiitech sSimgna utidqugreyThand including the

center freogﬁncy&jp ﬁg%g&v[lg &@W band allocated to a communication

%/qstem an avint a ban corresponding to one -10- frequency block.
s meth&P enaBlERAGPESNPhGREaRoHeEPAING tHidd to access a

communic&tion s@etearad control channel decoding unit
88 Specific control channel decoding unit
89 Data channel decoding unit

15 BEST MODE FOR CARRYING OUT THE INVENTION
According to an embodiment of the present

invention, frequency scheduling is performed for
respective frequency blocks and control channels for
reporting scheduling information wusing the minimum

20

25

30

bandwidth are generated for the respective Tfrequency
blocks. This method makes it possible to efficiently
transmit control channels to communication terminals
supporting various bandwidths.

The control channels generated for respective
frequency blocks may be frequency-division-multiplexed
according to a predetermined hopping pattern. This
method makes i1t possible to equalize the communication
quality of multiple communication terminals and
frequency blocks.

A broadcast channel may be transmitted using a
frequency band 1including the center frequency of a
system frequency band allocated to a communication
system and having a bandwidth corresponding to one



easily connect to the communication system by receiving a signal

transmitted using the minimum bandwidth around 5 the center frequency. A
paging channel may also be transmitted using a frequency band including

the center frequency of a system frequé'rQCy band allocated to a
communication system and having a bandwidth corresponding to one 10
frequency block. This method enables a communication terminal to use the
same FEqOERBEVa Lot -redédronmathag trnslaheby AHecaiin i ketion

searchxengiiisa therefgrnprefemabledegegduce theormmbpet iiBies system to
frecxu ing | ormed., 15 Also, t Hy use t tire frequency-
o S R BT 50 SRS R 1 i
transn@tt&d 98 I frRaEBAET bk aldttonthal BomnAANEAdSHferfiraNd
Aecording teeantembpeieshof/the present 20 invention, control channels

may include a genefa I lito he d ed.hy ication  _ -

terminals in genereétﬁ 4%%85‘]5%90,%5 %%ﬁ%r_cl)l g@nr%%qt)odgg dfe:%%%?ggés%e%l chng
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specific’control channels are time-division- m exed according to
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information varies from communication terminal to communication terminal.
-11- TROYEREP oIS TRERLE mdPbe TREHGEd se  number  of - Times

frequency tuning is performed.

15 Also, to equally use the entire frequency band,
a paging channel for paging a communication terminal may
be transmitted using a frequency block allocated to the
communication terminal.

According to an embodiment of the present

20 invention, control channels may include a general
control channel to be decoded by communication terminals
in general and specific control channels to be decoded
by specific communication terminals that are allocated
one or more resource blocks, and the general control

25 channel and the specific control channels may be encoded
and modulated separately. The general control channel
and the specific control channels are time-division-
multiplexed according to scheduling information and
transmitted using a multicarrier scheme. This method

30 makes 1t possible to efficiently transmit control
channels using a fTixed format without wasting resources
even when the amount of control information varies from
communication terminal to communication terminal.



as to be distributed across the entire system frequency band and the specific
control channels for specific communication terminals may be mapped only

to resource 5 blocks allocated to the specific communication terminals. That
is, the specific control channels are ma‘ﬂﬂe‘d to resource blocks that provide
good channel conditions for the respective specific communication terminals.
Accordingly, this method makes it possible to improve 10 the quality of the
specific control chahf@lsaeRies ahaifeiting khe Baans lof IRy gOferBiPERRfb| SO

channgk atabexe areriinlawl felcibesereha daveilink Rilps ebanFeltia¥ncy
also b pp o] to he distribute multipl ur lo -

aIIocatSe%ﬂt% m%atﬁ)lqt%iemn%jp‘rﬁézﬁfng te(r%n?ﬁgﬁoi\/le;%%%ﬁgr{g i|£>$1ot o Enr%ﬁ eé?ﬁ ¢
acros<CaNNHE kel 96y S@FijleakfkBaYt PEssHeredmprle the akeseyce

ofschaniebesiimdiotatesotting e asprobedtnenhmiuheqresent itgenioals.
to maipfaiq orimprqye.the recqrtion %@%‘Eyn?f’ OéﬁQHHQHEhaé‘PS'Srh%ﬁgQH‘Q to
a general control channel ‘and specific control channels, transmission power

control RSAeH&En&d f5ikihe eHerArHHS IRfPreraAaNsle cPmdlf bpns for
transnibgion poyePecaring andspdaitfic moduaton Boatdading aterminals.

performeddpi i Fpeciii 25 Gpaibanannals TianspiSIPRIROVES Cqfilove

may be performed for the general control channel such that the reception

ity P&y coffol EhannsPatSic MR bicsiedmalghile
that areaallocaied nesotinee 3R dladkg ivinrbeed)ertwatad, ativotgblallarsensel
or compuieRIion, teraRalFepeldg fdenfr ! GaRya! channel try to
demodulate the general control channel, it is enough if users who are
allocated resource 6|0Q;‘P<‘g{f1!_20k pilot channel "may also be mapped so

as to be distributed across multiple resource blocks
15 allocated to multiple communication terminals. Mapping a

pilot channel across a wide band, for example, makes it

possible to improve the accuracy of channel estimation.

According to an embodiment of the present
invention, to maintain or iImprove the reception quality

20 of control channels including a general control channel
and specific control channels, transmission power
control i1s performed for the general control channel and
one or both of transmission power control and adaptive
modulation and coding are performed for the specific

25 control channels.

Transmission power control may be performed
for the general control channel such that the reception
quality of the general control channel at specific
communication terminals that are allocated resource

30 blocks 1is 1i1mproved. That 1is, although all users or
communication terminals receiving a general control
channel try to demodulate the general control channel,
it is enough if users who are allocated resource blocks



can successfully demodulate the general control channel. The general control
channel may include information on modulation schemes and/or coding
schemes applied to the specific control channels. Since the 5 combination of
a modulation scheme and a coding schée for the general control channel
is fixed, users who are allocated resource blocks can obtain information on
the modulation schemes and the coding schemes used for the specific
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When both transmission power control and
15 adaptive modulation and coding are performed fTor the
specific control channels, the total number of
combinations of modulation schemes and coding schemes
for the specific control channels may be less than the
total number of combinations of modulation schemes and
20 coding schemes for a shared data channel. This is
because even if the required quality of the specific
control channels 1i1s not achieved solely by adaptive
modulation and coding, there is no problem as long as
the required quality can be achieved by additionally

25 performing transmission power control.

<FIRST EMBODIMENT>
FIG. 2 is a drawing illustrating a frequency
band used in an embodiment of the present invention.
30 Values used i1n the descriptions below are just examples
and different values may be used. In the example shown
in FIG. 2, a frequency band (entire transmission band)
allocated to a communication system has a bandwidth of



20 MHz. The entire transmission band includes four frequency blocks 1
through 4. Each of the frequency blocks includes multiple resource blocks
each including one or more subcatrriers. FIG. 2 schematically shows 5
frequency blocks each including muItipT&%charriers. In this embodiment,

four different communication bandwidths of 5 MHz, 10 MHz, 15 MHz, and 20
MHz are provided. A communication terminal performs communications
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obtains scheduling information. Information indicating 25 which terminals can
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started, When a terminal 30 supporting the 10 MHz bandwidth performs
commifithlion§2GnG AUACh RATRIEAS BIALRS 13hd'SARE @HRARR LS the
receives Idomtrobodamnidls provided for frequency blocks 1 and 2 and thereby

qiyains scheduling jpforgion ffhodiment, control channels (L1/L2
control signaling channels or Jlower-layer control
channels) for reporting scheduling information of data
channels (shared data channels) to terminals are formed
using the minimum bandwidth (5 MHz) and are provided for
20 each frequency block. For example, when a terminal
supporting the 5 MHz bandwidth performs communications
using frequency block 1, the terminal receives control
channels provided for frequency block 1 and thereby
obtains scheduling information. Information indicating
25 which terminals can use which frequency blocks for
communications may be reported in advance to the
terminals, for example, via a broadcast channel. Also,
frequency blocks used by the terminals may be changed
after communications are started. When a terminal
30 supporting the 10 MHz bandwidth performs communications
using adjacent frequency blocks 1 and 2, the terminal
receives control channels provided for frequency blocks
1 and 2 and thereby obtains scheduling information for



-14- the 10 MHz bandwidth. When a terminal supporting the 15 MHz
bandwidth performs communications using adjacent frequency blocks 1, 2,
and 3, the terminal receives control channels provided for frequency blocks
1, 2, and 5 3 and thereby obtains schedﬁ‘ﬂﬁg information for the 15 MHz
bandwidth. When a terminal supporting the 20 MHz bandwidth performs
communications, the terminal receives control channels provided for all the
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frequency block M; a broadcast channel (or paging channel) generating unit
38 a MEE RARPEIE unit 1-1 for frequency block 1, ..., and a first
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as to be distributed across multiple resource blocks in

15 the frequency block. Details of control channel mapping
are described later.

FIG. 3A is a partial block diagram of a base
station according to an embodiment of the present
invention. The base station shown in FIG. 3A includes a

20 frequency block allocation control unit 31; a frequency
scheduling unit 32; a control signaling channel
generating unit 33-1 and a data channel generating unit
34-1 for frequency block 1, .., and a control signaling
channel generating unit 33-M and a data channel

25 generating unit 34-M for frequency block M; a broadcast
channel (or paging channel) generating unit 35; a first
multiplexing unit 1-1 for frequency block 1, .., and a
first multiplexing unit 1-M for frequency block M; a
second multiplexing unit 37; a third multiplexing unit

30 38; an other channels generating unit 39; an inverse
fast Fourier transform unit (IFFT) 40; and a cyclic
prefix (CP) adding unit 41.

The frequency block allocation control unit 31



The frequency block allocation control unit 31 1 5 determines a frequency
block(s) to be used by a terminal (a mobile terminal or a fixed terminal)
based on information regarding the maximum supported bandwidth reported
by the terminal. The frequency block alldCation 5 control unit 31 manages the
correspondence between respective terminals and frequency blocks and
sends the correspondence information to the frequency scheduling unit 32.
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all frequency blocks. As described later, frequency blocks allowed to be used
by a uBBPAYAYHY 382 hRGed M eP MBniMufc s At s@RedskBFFRY]HCY
a fregobock$oppirtippattem.4. For a user supporting the 10 MHz

15 bandwidth, the frequency block allocation control unit
31 allows the use of two adjacent frequency blocks, i1.e.,
frequency blocks “1 and 2”, “2 and 3”7, or “3 and 4”. The
frequency block allocation control unit 31 may allow the
user to wuse any one or a specific one of the

20 combinations. For a user supporting the 15 MHz bandwidth,
the frequency block allocation control unit 31 allows
the use of three adjacent frequency blocks, 1.e.,
frequency blocks “1, 2, and 37 or “2, 3, and 4”. The
frequency block allocation control unit 31 may allow the

25 user to use any one or a specific one of the
combinations. For a user supporting the 20 MHz bandwidth,
the frequency block allocation control unit 31 allows
the use of all frequency blocks. As described later,
frequency blocks allowed to be used by a user may be

30 changed after communications are started according to a
frequency hopping pattern.

The frequency scheduling unit 32 performs
frequency scheduling for each of the frequency blocks.



The frequency scheduling unit 32 performs frequency scheduling for each of
the frequency blocks. 16- The frequency scheduling unit 32 performs
frequency scheduling for each frequenc%q‘block based on channel quality
indicators (CQIs) reported by terminals fot~ respective resource blocks such
that the resource blocks 5 are allocated preferentially to terminals with good
channel conditions, and generates scheduling information based on the
schedlit®y rddiaeameycomediesiyddney cHamtel géneraktoniie 3FNearency
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Therefore, in this exam data channel generating unjt 34-1 for
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corresponding frequency_block. The first multiplexing unit 1-T for frequency

30 bloER L FAkipRAEE ARGl OB R An SRREEFSRY Units 33 for other
frequency blocks fTorms control signaling channels for

15 reporting scheduling information of the corresponding
frequency block to terminals using only resource blocks
within the corresponding frequency block.

The data channel generating unit 34-1 for

frequency block 1 generates data channels each of which

20 1s to be transmitted using one or more resource blocks
in frequency block 1. Frequency block 1 may be shared by
one or more terminals (users). Therefore, 1iIn this
example, the data channel generating unit 34-1 for
frequency block 1 includes N data channel generating

25 units 1-1 through 1-N. Similarly, each of the data
channel generating units 34 for other frequency blocks
generates data channels for terminals sharing the
corresponding frequency block.

The first multiplexing unit 1-1 for frequency

30 block 1 multiplexes signals to be transmitted using
frequency block 1. This multiplexing includes at least
frequency division multiplexing. Multiplexing of the
control signaling channels and the data channels 1is



frequency clock | . This multiplexing includes at least frequency div_sion
mult_ipl-e;xing. MU It.plexing of the control signaling channels and the data
channels is described later in more detail. Similarly, each of the first
multiplexing units _ 11 for other frequeﬁ@blocks multiplexes control
signaling channels and data channels to be transmitted using the
corresponding frequency 5 block. The second multiplexing unit 37 changes
positiotbea1aReAshligd of thefirsohaltigrbadd unitd mikaxdy ... erplonake the
gequeﬂwwismppﬁiqﬂngﬁo@ hopRitg p_ﬁttﬁftd)ﬂr Detailsof e fieerss as@ocks
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multiplexing uni multiplexes “control signaling channels and data
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the base station. The broadcast information may include
15 information indicating the correspondence between
maximum supported bandwidths of terminals and usable
frequency blocks. If the usable frequency blocks are to
be varied, the broadcast information may also include
information specifying a hopping pattern indicating how
20 the usable frequency blocks are varied. A paging channel
may be transmitted using the same frequency band as that
used for the broadcast channel or using frequency blocks
used by the respective terminals.
The other channels generating unit 39
25 generates channels other than control signaling channels
and data channels. For example, the other channels
generating unit 39 generates a pilot channel.
The third multiplexing unit 38 multiplexes
control signaling channels and data channels of the
30 frequency blocks, a broadcast channel, and/or other
channels as necessary.
The inverse fast Fourier transform unit 40
inverse-fast-Fourier-transforms a signal output from the



channels as necessary. The inverse fast Fourier transform unit 40
inverse-fast-Fourier-transforms a signal output from the 18 third multiplexing
unit 38 and thereby modulates the signal according to OFDM. The cyclic
prefix (CP) adding unit 41 generates trartSmission symbols by attaching
guard 5 intervals to the OFDM-modulated symbols. A transmission symbol

is, for example, generated by duplicating a series of data at the end (or
head) b ARAOFDBNITHBEIREE sYmbb| af sAR@hikheme Ripineged akesto the

the hegdldas lerddriberfgFed/l-orpaulated symbol. 10 FIG. 3B shows
components followipg the CP. ing. uni shown,{n FI Ss in
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drawing illtstrating S|g%nal processing components for one frequency block
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data channel generating unit 34-x, multiplexin- units o )
conversion, frequency conversion, and band limitation on
the symbols with the guard intervals, and a power
15 amplifier amplifies the symbols to an appropriate power
level. Then, the symbols are transmitted via a duplexer
and a transceiver antenna.
In this embodiment, i1t is assumed that the
base station performs antenna diversity reception using
20 two antennas, although this feature is not essential for
the present invention. An uplink signal received by the
two antennas i1s input to an uplink signal receiving unit.
FIG. 4A is a drawing illustrating signal
processing components Tfor one frequency block (xth
25 frequency block). In FIG. 4A, “X” indicates an integer
greater than or equal to 1 and less than or equal to M.
Signal processing components Tfor frequency block x
include a control signaling channel generating unit 33-X,
a data channel generating unit 34-x, multiplexing units
30 43-A, 43-B, .., and a multiplexing unit 1-x. The control
signaling channel generating unit 33-x includes a
general control channel generating unit 41 and one or
more specific control channel generating units 42-A, 42-



30 43-A, 43-B, ..., and a multiplexing unit I-x. The control signaling channel
generating unit 33-x includes a general control channel generating unit 41
and one or more specific control channel generating units 42-A, 42 B, ... .
The general control channel generatingtmit 41 performs channel coding and
multilevel modulation on a general control channel (may also be called
general 5 control information), which is a part of the control signaling
channBls and to be decoded and demodulated by all terminals using the
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multilevel modulation Is included in the specific control channels described
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41 encodes (a,nd mo(iulates) the general control channel and’the specific
contropellﬁnﬁéfl the control signaling channels and to be decoded

and demodulated by a terminal to which one or more
15 resource blocks In the corresponding frequency block are
allocated, and outputs the specific control channel.

The data channel generating unit 34-x includes
data channel generating units x-A, x-B, .  that,
respectively, perform channel coding and multilevel

20 modulation on data channels for terminals A, B,
Information regarding the channel coding and the
multilevel modulation 1is 1included 1in the specific
control channels described above.

The multiplexing units 43 map specific control

25 channels and data channels of respective terminals to
resource blocks allocated to the terminals.

As described above, the general control
channel generating unit 41 encodes (and modulates) the
general control channel and the specific control channel

30 generating units 42 encode (and modulate) the respective
speciftic control channels. Accordingly, as schematically
shown in FIG. 6, the general control channel of this
embodiment includes sets of information for all users



30 generating units 42 encode (and modulate) the respective specific control
channels. Accordingly, as schematically shown in FIG. 6, the general control
channel of this embodiment includes sets of information for all users -20-

who are allocated frequency block x andthe sets of information are
collectively error-correction-coded. Alternatively, the general control channel
may be error-correction-coded for each user. in this case, a user cannot
uniqueNitdedtiy opd i@ igtcofreeaveneydel M6kks thadittiublee sets of
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perform transm|SS|on power control (TPC) for the general control channel to

achievE% et V6| dNdighapdd ity o T ESHPEGIR EodéRf Sped P -¢vhich
controresanmels drdacksnairte eccusablesalilccated and are therefore

15 error-correction-coded for the respective users. Whether
a resource block(s) has been allocated to a user can be
determined by decoding and demodulating the general
control channel. Therefore, only users who are allocated
resource blocks have to decode the specific control

20 channels. The channel coding rates and modulation
schemes for the specific control channels are changed
during communications as needed. On the other hand, the
channel coding rate and the modulation scheme for the
general control channel may be fixed. Still, however, it

25 i1s preferable to perform transmission power control
(TPC) for the general control channel to achieve a
certain level of signal quality. Error-correction-coded
specific control channels are transmitted using resource
blocks providing good channel conditions. Therefore, the

30 amount of downlink data may be reduced to some extent by
puncturing.

FIG. 5A shows types of downlink control
signaling channels and exemplary information items of



blocks providing good channel conditions. Therefore, the 30 amount of
downlink data may be reduced to some extent by puncturing. FIG. SA shows
types of downlink control signaling channels and exemplary information

items of -21- the respective downlink coftrol signaling channels. Downlink
control signaling channels include a broadcast channel (BCH), a dedicated

L3 signaling channel (upper- layer control channel), and an LI/L2 control
chann&hs (loirRsRegdd ¥Entrélkahhak). Teentnd coiginebhiel magnnels.
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information, and MIMO scheme information. The transport format is specified
B}pa data modulation scheme and a channel coding rate. Since a 25
channéBeudidgaate Caarfmeedniquely determined based on a data modulation

scheme and a datasgige, theskiasie manRRETPOTied INsiead ofdhe report

channel coding rate. ) i} 3 ,
information that is unique to a cell or information that

changes at 1long intervals to communication terminals
15 (either mobile terminals or fixed terminals; may also be
called user devices). For example, 1information that
changes at an interval of 1000 ms (1 s) may be reported
as broadcast information. Broadcast information may also
include a transport format of a downlink L1/L2 control
20 channel, the maximum number of multiplexed users,
resource block arrangement information, and MIMO scheme
information.
The transport format is specified by a data
modulation scheme and a channel coding rate. Since a
25 channel coding rate can be uniquely determined based on
a data modulation scheme and a data size, the data size
may be reported instead of the channel coding rate.
The maximum number of multiplexed users
indicates the number of users that can be multiplexed
30 within one TTl using one or more of FDM, CDM, and TDM.
The same maximum number of multiplexed users may be
specified for uplink and downlink, or different numbers
may be specified for uplink and downlink.



The maximum number of multiplexed users indicates the number of users

that can be multiplexed 30 within one TTI using one or more of FDM, CDM,
and TDM. The same maximum number of multiplexed users may be

specified for uplink and downlink, or difféfent numbers may be specified for
uplink and downlink. -22- The resource block arrangement information
indicates positions of resource blocks used in a cell on the frequency and

time axes. In this et difieaLWee typebasikre RIAFRIYIGTRMN mUNiSiEkiagion
(FDM)isrhrcaaes qr?sisem' H@caiiﬂeellé%laulr@@d ldisiﬂh@t?jﬁbﬁawir#n alogalizedn
FDM, g,con ' uengy 0] - concen 0] ncy.
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log/ melpibity anskior higho cubiiednighFoelumendata digseniissiesd In FOM.  In
distribyted, FRMy2 goyyniink S'%ﬂ'éé&?@ﬁ?%‘?%%%@é'ﬁ%yt PSS ocal 1y-
multiple intermittent frequency components distributed across a wide

frequeRe) B sHibuted 15HISM iTEGEISBCHor eRarhple, bF @l located
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small-8iz 6 SR SHED ASoERl§S P@&k?—'ﬁnévﬁ’%p )s[[jﬁllgéb FELAUEEFY LSSRIYFES D

allocated as a consecutive frequency band or discrete frequency

SEnpdiHis Rd eaLATP U B tSonVtHE relBlrPRILER LY raMinfitl high-
info_rmqtiarl iagcording He\eithmnaf_wl&tléDMmhnsmiﬁ iidre. upper bakof FbGted
SB illuggtes an examaleRd locglizediFDS IndRisspsrmple, yigh athat it
resource is identified by a localized resource block 25 number "4", it

correspBRALYE Phy QLA iEabE rce NEEK M BED TowHIRAHENENS . sgPmPonents
illustratas tinidxateple atross a wide frequency band. Distributed

15 FDM 1is suitable, for example, for communications of
users with high mobility and for periodic transmission
of small-size data such as voice packets (VolP). Thus,
frequency resources are allocated as a consecutive
frequency band or discrete frequency components to each

20 user based on the resource block arrangement information
according to either of the FDM schemes.

The wupper half of FIG. 5B 1illustrates an
example of localized FDM. In this example, when a
resource is identified by a localized resource block

25 number “4”, it corresponds to physical resource block 4.
The Jlower half of FIG. 5B 1illustrates an example of
distributed FDM. In this example, when a resource 1is
identified by a distributed resource block number 47,
it corresponds to left halves of physical resource

30 blocks 2 and 8. In the Ilower half of FIG. 5B, each
physical resource block is divided into two. However,
the numbering and the number of divisions of resource
blocks in distributed FDM may vary from cell to cell.



distributed. FDM. In this example, when. a resource IS identified by a
distributed resource block number "4", it corresponds to left halves of

physical resource 30 blocks 2 and 8. In the lower half of FIG. 5B, each

physical resource block is divided into U Loh However, the numbering and the
number of divisions of resource blocks Jr distributed FDM may vary from cell
to cell. -23- For this reason, the resource block arrangement information
reportE@Via athibadcdftagimnel theommenriaien terbfingks in asglqeagment

The MiMfbsehamernfagatiapisrepartediiathe: 5 basadtalian iceaninged to

with multi indicates whether si -user multi-input
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communication terminals in a cell, the 20 cated L3 signaling channel is
Jéht oMRA PN Sric Al G tefiniRASeThe tRblCited' ' Big i rle
channehiteludes infocoration arasdgpe ohvit BV angb lparaktentsohedolicgtion

informgtion i Fag dedicatrd L3, 5073ling channel may be categorized as a

specific 25 control channel. The type of FDM indicates whether localized
(Dedicated L3 Signaling Channel)

15 The dedicated L3 signaling channel is also
used to report information that changes at long
intervals, for example, at an interval of 1000 ms, to
communication terminals. While the broadcast channel is
sent to all communication terminals iIn a cell, the

20 dedicated L3 signaling channel is sent only to specific
communication terminals. The dedicated L3 signaling
channel includes 1i1nformation on a type of FDM and
persistent scheduling 1information. The dedicated L3
signaling channel may be categorized as a specific

25 control channel.

The type of FDM indicates whether Jlocalized
FDM or distributed FDM is used for each of selected
communication terminals.

The persistent scheduling information 1is

30 reported when persistent scheduling 1i1s employed and
includes transport formats (data modulation schemes and
channel coding rates) of wuplink or downlink data
channels and information on resource blocks to be used.



FEM cr distributed. FDM is used for each. of selected communication
terminals. The persistent scheduling information is 30 reported when
persistent scheduling is employed and includes transport formats (data
modulation schemes and channel codl“r‘?gf'?ates) of uplink or downlink data
channels and information on resource blocks to be used. -24- (L1/L2 Control
Channel) The downlink L1/L2 control channel may include uplink data
transmission information in addition to 5 downlink data transmission

informatioy| Ropsbksatarieanssniysion information may be classified into

part 1, part 2 and e i EhLand pes B mcle SREARIZEA IS et uae

general control channel an may Dbe categorized as a speC| ic con
channeP hlpadlafpart 1anandes ¥opagihgfinaratdopT)i Eadfddition  to
c@rnmisviedtionkteimainal cenadeigingvowheihdoitisibeény. pagechPink data
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data cbamegbidéntitiena rasgercerblbck(®) 120 Lsetdantie downjialk datth may
channgl, £ fl% d‘?—%gé&aé@“ 1) éei“iﬁiecbl?&ﬁr\ﬁ”%m?éﬁo‘js such as

a bitmap s eme and a tree_ num erlng scheme, known in the relevant
ts@nhnical field may Bealdedorne allocation interval indicates a period of 25
time for which the dtawrtlink diata thdeselis pagsngttacdiaditaoughyl YheEach

resourcg AATREQR AR RRFRFNGED @Sh determine whether it is being

paged by demodulating the paging indicator.
(Part 2a)

15 Part 2a includes resource allocation
information for a downlink data channel, an allocation
interval, and MIMO information.

The resource allocation 1information for a
downlink data channel 1identifies a resource block(s)

20 wused for the downlink data channel. For the
identification of resource blocks, various methods, such
as a bitmap scheme and a tree numbering scheme, known in
the relevant technical field may be used.

The allocation interval indicates a period of

25 time for which the downlink data channel is transmitted
continuously. The resource allocation can be changed as
frequently as every TTIl. However, to reduce the overhead,
a data channel may be transmitted according to the same
resource allocation for plural TTIs.

30 The MIMO information is reported when a MIMO
scheme 1i1s used for communications and indicates, for
example, the number of antennas and the number of
streams. The number of streams may also be called the



frequently as every TTI. However, to reduce the overhead, a data channel
may be transmitted according to the same resource allocation for plural TTIs.
30 The MIMO information is reported when a MIMO scheme is used for
communications and indicates, for exar%ETe the number of antennas and the
number of streams. The number of streams may also be called the -25
number of information sequences. Although it is not essential, the whole or a
part of Y5t e Atffi b THASTHOA SeAEN&I88 be included in part 2a. (Part

2b) Part 2b includes peaeeeing infomeatinndoeasbiviid Bchame, aliansp@i a

forma dogvlnllra%gz}ta C %[m {y%){lpo?‘utomggﬁ%q%%r{ewg t(H Q) e
ation

information, and C |nform he pr_ecod.ing information for a
schemﬁ“%&i@ﬁ%s'ﬂel%‘f'ﬁg%etors applied to respective antennas.
Dgectional charactgipstics be;ommunlcatlon signals can be adjusted by

adjusting the Welghlygpt rjppﬁl?(?@gg q.g%%nlgi ;%,speﬁlgbermgf@d{ygsf& a

The tranyJort format of a ow ta c anne cifie
modul4t¥R schelf@8nd & cAEMERYIng Fafe"&kncet chan Y"éUdlﬂb rafgta
can be:hmmedly detayhined based oneet dlata mathdation scbgowesand {idsrg)

size, the fata, sigfo L? ﬁmﬁ Qﬁr%s'?ﬁﬁ}%z?@l 40 reported instead of the

channel coding rate. automatic repeat_request (HARQ)

|i]1?brmat|on |ncIudegn‘?forﬂfﬁﬁi?%@@eséﬁmaﬂé!%sﬁgéloﬂ c8tY@ opcheme
downlinkdieckets Mave i ghddifigally fietbARQ exfprihiatibn itoludesapective

procesg g vaber g pAURERBRY Y e &l Ao NICBNI@mnuni cation
signals can be adjusted by adjusting the weighting
factors to be applied to the respective antennas.

15 The transport format of a downlink data
channel 1is specified by a data modulation scheme and a
channel coding rate. Since a channel coding rate can be
uniquely determined based on a data modulation scheme
and a data size, the data size or a payload size may be

20 reported instead of the channel coding rate.

The hybrid automatic repeat request (HARQ)
information includes information necessary for
retransmission control of downlink packets. More
specifically, the HARQ information includes a process

25 number, redundancy version information indicating a
packet combination scheme, and a new data indicator
indicating whether a packet i1s a new packet or a
retransmission packet.

The CRC information is reported when cyclic

30 redundancy checking is employed for error detection and
indicates CRC detection bits convolved with user
identification information (UE-ID).

Uplink data transmission information may be



packet combination scheme, and a new data indicator indicating whether a
packet is a new packet or a retransmission packet. The CRC information is
reported when Cyclic 30 redundancy checking is employed for error
detection and indicates CRC detectiori Bfts convolved with user identification
information (UE- D). Uplink data transmission information may be -26-

classified into part 1 through part 4. Basically, uplink data transmission
informakaa<hidgstiAutas BahEndradtbauan chatitel4 HowrsAgabty . uplink

cEmmuFmtiO&rff@'ﬁmmg iloat arerﬂ“l@ﬁm?aei eeouiees foatoyorinkatntagds a
chann pli ansmission info i ay Jbe tra jtt -
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inform&a&R 1R ESpeviduLasid deeedifthied SPHE eRRndRledipirdtink odata
informatianhedisates ipithepdaknovndedee (raiksmbicstng thatfroeeamoidd may
detected | t -error is Wi a le range, or
negati\Blg a%%%%ﬁ%%%%ﬁ?ﬁﬁ!%g%ﬁﬁgg o%ﬁ%ﬁﬁt%tg%cceptable

range is detected i akfé'ék%). 15 (Part 2) Part 2 includes resource allocation
informa_xtio_n for a fut;e_meuplmk dataldtmrmelgakdrml_ramgpmarformmfo rmation
transmsgiog pRpEy oM alienA" B CRMAIIONTRE NEURLN BaiFement
channel. 20 The resource_allocation information identifies a resource

Bi8ck(d) ESBIB¥8Pthe trabdtiSab7f the UBIRK datPAkdIN eEgPthe (ACK)
identificati®naf ragourbatblockse vanousi methorksc tadh a8 aditpwagkedheore a

and a jrqe peabergpiraheme knpphifihedrlevaptigtbd  range, or
negative acknowledge (NACK) indicating an error out of
the acceptable range i1s detected iIn a packet.

15 (Part 2)

Part 2 includes resource allocation
information for a future uplink data channel, and a
transport format, transmission power iInformation, and
CRC information for the uplink data channel.

20 The resource allocation information identifies
a resource block(s) usable for the transmission of the
uplink data channel. For the identification of resource
blocks, various methods, such as a bitmap scheme and a
tree numbering scheme, known iIn the relevant technical

25 field may be used.

The transport format of the uplink data
channel i1s specified by a data modulation scheme and a
channel coding rate. Since a channel coding rate can be
uniquely determined based on a data modulation scheme

30 and a data size, the data size or a payload size may be
reported instead of the channel coding rate.

The transmission power information indicates a
transmission power level to be used for the transmission



25 field may be used. The transport format of the uplink data channel is
specified by a data modulation scheme and a channel coding rate. Since a
channel coding rate can be uniquely determined based on a data modulation
scheme 30 and a data size, the data size’or a payload size may be reported
instead of the channel coding rate. The transmission power information
indicates a transmission power level to be used for the transmission -27- of
the upfifk Haea eRAMAK. dxEaCRT@HIBAMation is reported when cyclic

redundancy checkimgés etrployiesFiafmeitarotetaasion-apdriesticaigse@RCyclic
detecti i ol ith user_identification i [ UE-
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Specificadly, tiee sabsmigsion power information indicates a transmission
power level to be uaggrly §)communication terminal, which is not allocated
resources for uplink data channel transmission, to 20 report a downlink CQI.

. 4E, like FIG. 48%5hovs sItdSieeestiRy eohisthdhiskbpbpe control
frequebntydlockh&|Grdb se digfrent fromi RG chhtrtHat ekemplaofusedroto

informaliaRi¥8nize communication terminals in a cell.
(Part 4)
Part 4 includes transmission power information
15 indicating a transmission power level of a communication
terminal. Specifically, the transmission power
information indicates a transmission power level to be
used by a communication terminal, which is not allocated
resources Tfor uplink data channel transmission, to
20 report a downlink CQI.

FIG. 4B, like FIG. 4A, shows signal processing
components for one frequency block. FIG. 4B i1s different
from FIG. 4A in that examples of control information are
provided. In FIG. 4B, the same reference numbers are

25 used for components corresponding to those iIn FIG. 4A.
“Allocated resource block mapping” in FIG. 4B indicates
that channels are mapped to one or more resource blocks
allocated to a selected communication terminal. *“Other
resource block mapping” iIndicates that channels are

30 mapped across the entire frequency block 1including
multiple resource blocks. Uplink data transmission
information (parts 1 through 4) in the L1/L2 control
channel is transmitted as a specific control channel



provided. In FIG. 4B, the same reference numbers are 25 used for
components corresponding to those in FIG. 4A. "Allocated resource block
mapping" in FIG. 4B indicates that channels are mapped to one or more
resource blocks allocated to a selecteddmmunication terminal. "Other
resource block mapping” indicates that channels are 30 mapped across the
entire frequency block including multiple resource blocks. Uplink data
transmisdiog FRSOHAGES (Sl takaslghrd) m Hewnbipleopabr GHamimegl 1T
transmitiad Psoa spesificaaiioh Phesnel ags-aisijanesqurcesatipeatedrianael
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resource blocks R B 1 through RB7. The Seven resource 15 blocks

A catRpRNRlimIS Vit ddrHheF ahdorT sy Ml kdndexsy by the
schedulimg-dni3Ptatpdex imd-= 161 BA.38Qrmalhe asyérferaheomiy| dwanrespand

pilot cpanppl. and dals, FRapBR!s A RdME M- MHHRISXRE 28 ThEItiple
general_control channel 41 s mapped to frequency components distributed

across' thtSenthB rEQLRNEFHBAE - InotfEPASFASHNE bRl rANohides seven

channekesource blocks RB1 through RB7. The seven resource

15 Dblocks are allocated to terminals with good channel

conditions by the frequency scheduling unit 32 shown in
FIG. 3A.

Normally, a general control channel, a pilot

channel, and data channels are time-division-multiplexed.

20 The general control channel 1is mapped to frequency

components distributed across the entire frequency block.

In other words, the general control channel iIs

distributed across a frequency band composed of seven

resource blocks. In this example, the general control

25 channel and other control channels (excluding the

specific control channels) are frequency-division-

multiplexed. The other control channels, for example,

include a synchronization channel. In the example shown

in FIG. 7A, the general control channel and the other

30 control channels are frequency-division-multiplexed such

that each of the channels 1i1s mapped to multiple

frequency components arranged at intervals. Such a

multiplexing scheme 1is called distributed frequency



distributed across a frequency band composed of seven resource blocks. In
this example, the general control 25 channel and other control channels
(excluding the specific control channels) are frequency-division- multiplexed.
The other control channels, for example; Fnclude a synchronization channel.

In the example shown in FIG. 7A, the general control channel and the other
30 control channels are frequency-division-multiplexed such that each of the
channéibvissiappeaubthnitiprd TeeqUERM) conlpenefcesivangdd LRoRRPHIGBLS
Such aImutiptexing schere ie spled iaribuigdicaguensy -88- divisiged at
multipigina (M) T Tequensy cmpgpents. Alosaied lodhe respecliyener
channels'may be arranged at the same intervals or at different intervals. In
either GaER; it 1 ndCe RFFIS AN riBRedh e HeHevarcHIR| Skl serfssCl

the entireafieguency disckt e this exkeenmectirepigt tiwuiel is also mapped
across the entire frg ue@ﬁ¥glogé<al>@898ing¢h8ilo chapnelie awige i< a1so
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frequency range as shown in FIG. A is’preferable to accurately perform
channBRRRFEstiRatiBRYor VaRoRTiddfendy ESM RNt IO 6. HapPing a
resouncé hieckhRitie RA2 andvRiz fredqlionatedrimnggerdg Uipwesdardel G.

blocksA2B3, RBS, andrRBG,ie allpgated io-yser2 {4 EZ)g@P‘i‘J?ﬁour%annel

block RB7_is allocated to user 3 (UE3). As described 15 above, this resource

BiBck SRIERBRERTLARE AL fRtFude S T Y e RERRXBREEP channel. A
specific control chdmnéei fer.useX 1 isenapped th i ksgiRBing GB2gsamde RB4

block BB allppated tRyuser LA sPeciise eontrpbehanngl fBHsRE2iss . Res,

mapped to the beginning of 20 resource bldck RB3 allocated to user 2. A

specift"BorRR? crAffhe bl 058E8Ys F3pdiRfio tife Hediming BNd  resource
block RB7 1i1s allocated to user 3 (UE3). As described

15 above, this resource block allocation information 1is
included in the general control channel. A specific
control channel for user 1 is mapped to the beginning of
resource block RB1 allocated to user 1. A specific
control channel for user 2 is mapped to the beginning of

20 resource block RB3 allocated to user 2. A specific
control channel for user 3 is mapped to the beginning of
resource block RB7 allocated to user 3. Note that, 1iIn
FIG. 7A, the sizes of the portions occupied by the
respective specific control channels of users 1, 2, and

25 3 are not equal. This indicates that the amount of
information of the specific control channel may vary
depending on the user. The specific control channel 1is
mapped locally to resources within a resource block
allocated to a data channel. In contrast with

30 distributed FDM where a channel i1s mapped to frequency
components distributed across multiple resource blocks,
this mapping scheme 1i1s called localized frequency
division multiplexing (FDM).



resource block RB7 allocated to user 3. Note that, in FIG. 7A, the sizes of

the portions occupied by the respective specific control channels of users 1,

2, and 25 3 are not equal. This indicates that the amount of information of

the specific control channel may vary d%Bénding on the user. The specif=ic
control channel is mapped locally to resources within a resource block
allocated to a data channel. In contrast with 30 distributed FDM where a
channel is mappedhdGrequé&ncydiponeatgiktrise@Brd@bys maripleag of
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FDM) . Mapping a specific control channel across two or more resource
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specifichannel of a user may be multiplexed in the whole or a
15 part of one or more resource blocks allocated to the
user by time division multiplexing (TDM) and/or
frequency division multiplexing (localized FDM or
distributed FDM). Mapping a specific control channel
across two or more resource blocks makes i1t possible to
20 achieve frequency diversity gain also for the specific
control channel and thereby to improve the reception
quality of the specific control channel.
FIG. 7C shows exemplary multiplexing schemes.
In the above example, sets of general control
25 information are multiplexed by distributed FDM. However,
any appropriate multiplexing scheme such as code
division multiplexing (CDM) or time division
multiplexing (TDM) may be used. FIG. 7C (1) shows an
example of distributed FDM. In FIG. 7C (1), discrete
30 frequency components identified by numbers 1, 2, 3, and
4 are used to properly orthogonalize user signals.
Discrete frequency components may be arranged at regular
intervals as exemplified or at irregular intervals. Also,



control channel and thereby to improve the reception quality of the specific
control channel. FIG. 7C shows exemplary multiplexing schemes. In the
above example, sets of general control 25 information are multiplexed by
distributed FDM. However, any approp‘r%ljté multiplexing scheme such as

code division multiplexing (CDM) or time division multiplexing (TDM) may be
used. FIG. '7C (1) shows an example of d -strbuted FDM. In FIG. 7C (1)
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mobile terminal shown in FIG. 8A includes_a carrier frequency tuning_unit 81,
a filterFIPORESS, aascﬁﬁe"meﬂﬁ(@i?rerﬁgviﬁélmiﬁé?%ng@Hﬁ gplexing

scheme of CDM and FDM may also be used.

15 FIG. 8A 1s a partial block diagram of a mobile
terminal according to an embodiment of the present
invention. The mobile terminal shown in FIG. 8A includes
a carrier frequency tuning unit 81, a filtering unit 82,
a cyclic prefix (CP) removing unit 83, a fast Fourier

20 transform unit (FFT) 84, a CQI measuring unit 85, a
broadcast channel (or paging channel) decoding unit 86,
a general control channel decoding unit 87, a specific
control channel decoding unit 88, and a data channel
decoding unit 89.

25 The carrier frequency tuning unit 81
appropriately adjusts the center frequency of the
reception band so as to be able to receive a signal In a
frequency block allocated to the terminal.

The Filtering unit 82 filters the received

30 signal.

The cyclic prefix removing unit 83 removes
guard intervals from the received signal and thereby
extracts effective symbols from received symbols.



20 transform unit (FF'T) 84, a CQI measuring unit 85, a broadcast channel
(or paging channel) decoding unit 86, a general control channel decoding
unit 87, a specific control channel decoding unit 88, and a data channel
decoding unit 89. 25 The carrier frecyréﬁgy tuning unit 81 appropriately
adjusts the center frecyrency of the reception band so as to be able to
receive a signal in a frequency block allocated to the terminal. The filtering

unit 82 filters the retBRefiast Jigudli TheteiaNs HeEmk syttt 8¢ fast-
removesugiaid-inielivatoirar thafeesvedsional aeddherebyceitractsymbols

effecti y f ceived ?mgl -32- The f rier tr rm unit
(FFT) éﬁ‘%@?ﬂ%ﬁ’#&%ﬁ%&ﬁ%iﬁ ormésj\}of\glr}l t{%?é%sécﬁﬁ;i ls%’m 0 sgpénd
demodulates the infditnatioR bccBiRfy td BFDNMke CBR maRRFIHELESit J8e
measuresdhie e cpivasipaeelbvelfofa piidichachghietheineceived reigailed

and fe k a n ity indicator (CQI)

base sg;sgﬁfﬁ'hg%dqnle@é%n&%?;;rﬁe for{iﬁa%:hr}r%&%%% in #ecﬁeq?ﬁ%@?l
block ARdIDNebRUASHEDIs €8 FpditediStHeasesstatibAn 10 Tite CQI is
broadeasisiheedelf@r pagitg elamnatredacbdolg dnit 86ele€odgaency block

oradean IR iedSl dYORITRSLIMANAIIRLBAORY AN RS deCRAPRI

86 also decodes a agln%fhanne if itis Inclu The general contro

Sfannel decoding Uii€s7 PIDAEESTEs a Gt corfidi chRabneh tHehannel)
receivdd cighial gand thdreb§ @ xtidetodelseduingointadeatsn. Tdtearscbédulifdpe

informgign dpcludes iiarpqtioppdicaii g gWherhEISP Ui BIPRKS ARt 86
allocated to a shared data  _ o
also decodes a paging channel if it is included.
The general control channel decoding unit 87
15 decodes a general control channel in the received signal
and thereby extracts scheduling iInformation. The
scheduling information includes information indicating
whether resource blocks are allocated to a shared data
channel for the terminal. |If resource blocks are
20 allocated, the scheduling information also includes
information indicating the corresponding resource block
numbers.
The specific control channel decoding unit 88
decodes a specific control channel 1in the received
25 signal. The specific control channel includes a data
modulation scheme, a channel coding rate, and HARQ
information for the shared data channel.
The data channel decoding unit 89 decodes the
shared data channel 1in the received signal based on
30 information extracted from the specific control channel.
The mobile terminal may report acknowledge (ACK) or
negative acknowledge (NACK) to the base station
according to the result of decoding.



channel for the terminal. If resource blocks are 20 allocated, the scheduling
information also includes information indicating the corresponding resource
block numbers. The specific control channel decoding unit 88 decodes a
specific control channel in the received’%signal. The specific control

channel includes a data modulation scheme, a channel coding rate, and

HARQ information for the shared data channel. The data channel decoding
un=it 89 decodes tid Gha#8d Hata beanaelnfthdadchileakigiadzziedadn the
30 inforexiing @dradad roorthens § epsonimeabanret. Tiee miebilgi fferent
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o B Ing Uit o The s 'S s naY BROWe in Fic. 8.
In this embodiment, it 1s assumed that the mobile
15 terminal performs antenna diversity reception using two
antennas, although this feature is not essential for the
present invention. Downlink signals received by the two
antennas are i1nput to RF reception circuits 81 and 82.
Cyclic prefix removing units 83 remove guard intervals
20 (cyclic prefixes) from the signals, and fast Fourier
transform (FFT) wunits 84 fast-Fourier-transform the
signals. Then, the signals are combined by an antenna
diversity combining unit. The combined signal is input
to the respective decoding units shown in FIG. 8A or to
25 a separating unit shown in FIG. 8B.

FIG. 9A is a flowchart showing an exemplary
process according to an embodiment of the present
invention. In the descriptions below, it is assumed that
a user carrying a mobile terminal UEl supporting a 10

30 MHz bandwidth has entered a cell or a sector using a 20
MHz bandwidth for communications. It i1s also assumed
that the minimum frequency band of the communication
system is 5 MHz and the entire system frequency band is



antennas are input to RF reception circuits 81 and 82. Cyclic prefix removing
units 83 remove guard intervals 20 (cyclic prefixes) from the signals, and fast
Fourier transform (FFT) units 84 fast-Fourier-transform the signals. Then,

the signals are combined by an antennagAd‘lversity combining unit. The
combined signal is input to the respective decoding units shown in FIG. 8A

or to 25 a separating unit shown in FIG. 8B. FIG. 9A is a flowchart showing

an exéhipibiedorbadss fecdrdiieancymbdackient oththeysiBséntas shown

inventipn. fn ¢he descriptions below, it is assumed that a user carrying a

mob':-le terminal UE%SLK%E% ing.a 10 39 MHz bandwidth hgs nu;ré,gee}&g! a

or a sector using a andwidth for communications. ~tis a i
assumePILAHE R0/ frddiRhcl an8 3t ehSESHMAIGAHNISFSERT RS
5 BHzraed) the entited systemefiaguaney oara isi34- dividadinid fovked to use.

f h in Fl t , inal
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frequeRcy bi¥ERs R thelferisiNge toaGRed RS ud& eaeBrYadhsithe 20
channehs, terrekampla,drasaatitled ustiegmd SaNlsiz bapdordidingdidferent
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different s to easlly receive the cast channel. For 1

dfhmfisamRlSase Eistioresfows Btdenc il afing 3Gt LATIMII cating
bandwidthrto asela combinatonwi tith atiacesefreguennbbloekspne. of two

frequengy Rlasls s ferfcd"® Polks 2N & Therpage sRUPHTEBYAIOY and

the userto use any one or a specific one of the 15 combinations. In this
exampe, iCisHurredthattHe SerfindPr BRRCaIRH B'ude¥redddny, the

blocksudend 3to use any one or a specific one of the
15 combinations. In this example, it iIs assumed that the
terminal UE1l is allowed to use frequency blocks 2 and 3.
In step S12, the terminal UEl receives a
downlink pilot channel and measures the received signal
quality for respective frequency blocks 2 and 3. The
20 received signal quality is measured for each resource
block in the respective frequency blocks and all
measurements are reported as channel quality indicators
(CQIs) to the base station.
In step S21, the base station performs
25 frequency scheduling for each frequency block based on
CQIs reported by the terminal UEl1l and other terminals.
In this example, a data channel for the terminal UEl is
transmitted using frequency blocks 2 and 3. This
information is being managed by the frequency block
30 allocation control unit 31 (see FIG. 3A).
In step S22, the base station generates
control signaling channels for each frequency block
according to scheduling information. The control



In step 512, the terminal UE1 receives a downlink pilot channel and

measures the received signal quality for respective frequency blocks 2 and

3. The 20 received signal quality is measured for each resource block in the
respective frequency blocks and all m&agarements are reported as channel
quality indicators (CQIS) to the base station. In step 521, the base station
performs 25 frequency scheduling for each frequency block based on CQIS
report&d @yah&nerriia GHartnethel eegniaare rmlihepatambichagasl and

channgpdef thectetariraldd EdHant@nsmitted using frequency clocks 2 and 3.

This information is I%em%r%:?l by efrggélasegyﬁgle%n%t?% arﬁLQPs cg{we

control unit 31 (see ation generates contr
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channgkﬂ%gjusi cgrﬂ? ﬁ?BRfﬁam%We'S In step 523, the base station

transmits the control signali a% annels and shared data channels of 5 the
respective frequendy'bfoERB aetdrdift§ fo Hifd sthbutRs infeRRkYES. MigRpls
513, thartersmiaitd & Iveaefesgeighelp trboskytted amalfrequency blocks 2

and 3. In step 514, jhe @@gpag%l spRaraies Mfmap areeralep aﬁfa'te the

channel from the control signaling channels received via frequenc
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decodes the general
information. The terminal UEl also separates the general

control channel from the control signaling channels
15 received via frequency block 3, decodes the general
control channel, and thereby extracts scheduling
information. The scheduling information of each of
frequency blocks 2 and 3 includes information indicating
whether resource blocks are allocated to a shared data
20 channel for the terminal UEl. If resource blocks are
allocated, the scheduling information also includes
information indicating the corresponding resource block
numbers. ITf no resource block is allocated to the shared
data channel for the terminal UEl, the terminal UEl
25 returns to the standby mode and waits for the next
control signaling channels. If resource blocks are
allocated to a shared data channel for the terminal UEL,
the terminal UEl separates a corresponding specific
control channel from the received signal and decodes the
30 specific control channel 1iIn step S15. The specific
control channel iIncludes a data modulation scheme, a
channel coding rate, and HARQ information for the shared
data channel.



control channel, and thereby extracts scheduling information. The scheduling
information of each of frequency blocks 2 and 3 includes information
indicating whether resource blocks are allocated to a shared data 20 channel
for the terminal UEL. If resource blocks 3Pe allocated, the scheduling
information also includes information indicating the corresponding resource
block numbers. If no resource block is allocated to the shared data channel
for the terminal UEINthes#@minalOE1 2heettipEndnad stdhdbydneademd the

waits fensieaexdaqentrehsignalingihanmels. Haespueee biacksaare mliosatedn
oa S'}"ﬂ}{?gr‘?%% FQ@F‘QQ&P&&?@&W%' lt’ﬁ%’ Jbelpppinalyl é?p%h%{ﬁﬁ& :
corresponding specific control charnel from the feier -ved signal and decodes
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insludes getiekaanodaditimwielgiae, a NAekyel caslingtiate, abdddARQ@tation
informati r-the shared, dat el. 36- 516, t i El
decodgggﬁétaslr}ﬁﬁe(? gatg g%ar?ﬁ% ?r? %e?ﬁe&%&ﬁér bashl&ié%e';gngﬁev’ the
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may report acknowle_l:lg.e @BCHXx0B5 d@ﬂiing_ ackhostadgda (NAGK)dadhe lary
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are repeated. FIG. 9E is a drawing illustrating an exemplar for

rEucik§IRemhs I of UPFRK A Ol trdAsmiitsnSdformtaforP 3 &teptation
the baseatatartgaasaiisrd downlink L2 /Icd oemtnd| cieamred 1As Alesdebed i bed

above {Ra{ficu(@ i VIR UFIFROCH IAR | Gefabeiils ObFORIG! InjRynatQn ior o f
multiple communijcation terminals are multiplexed for transmission. Each_
conwnGﬂQEEBH information for multiple communication terminals
are multiplexed for transmission. Each communication
15 terminal demodulates the sets of control information in
the L1/L2 control channel for 1itself and other
communication terminals. Here, let us assume that
control information including the UE-ID of a
communication terminal 1is iIn the xth position iIn a
20 general control channel. The communication terminal
demodulates the general control channel and identifies
resources (e.g., resource blocks) allocated to the
communication terminal based on allocation iInformation
in the general control channel.
25 In step S2, the communication terminal
transmits (a packet of) an uplink data channel D (t =
TTI 1) to the base station using the allocated resource
blocks. Here, t = TTl 1 indicates time.
In step S3, the base station receives and
30 decodes the uplink data channel D (¢t = TTlI 1) and
determines whether any error is present. The
determination result is indicated by ACK or NACK. Then,
the base station reports the determination result via an



15 terminal demodulates the sets of control information in the LI/L2 control
channel for itself and other communication terminals. Here, let us assume

that control information including the UE-ID of a communication terminal is

in the xth position in a 20 general controt thannel. The communication

terminal demodulates the general control channel and identifies resources
(e.g., resource blocks) allocated to the communication terminal based on
allocafidd idorRata® inghayembrdicdipl epanHBl eatitosiepegmithal that
comn;ua@s&aaﬁ@mﬁmﬂédrwih@p(mlmmﬁﬁé) ahantied data essed h =to
TTI1 e station using t oc r rc I =ITT
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uplink CREARAYABEDBMER T TANH QIR EikdEniRed AiMeshekanpadiior Is of the
presenipThekdeletainaiansedws Bonditaks- by &K or MACKadenstheion
base stqlion repolip e .d&;ﬁ‘irFHEat@{hFﬁ?é’Fs"'afd? i %‘}”t@érﬁﬁﬁﬂﬁ‘g%&on
the communication terminal that has transmitted the uplink data channel D._
AccordifaNhkStaBRAsHRAN 7N HES. SHeh@akhalirdasaeady it nformation
(acknagergraed) iformatnnplifeloingsdelpart c@fitioe bagtlinkndatarminals.
transmiERIGPJRIRYNALIORE TRE B %tﬁi'gnt%'SQr{SBT]%/eéétﬂl.'” WeStion
from other commuriication terminals and transmits the acknowledgement

ihformEEER 1Rk /RACKIB YN oFfi%e SREFESRAAGARALGIERIgdgement
Accordin§jlyritas possib{@ X habIE) eadiv commumucatido O kgrminednsmi tted
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previously transmitted u§link data channel by attachir:ﬁAjser ldentification

informAfNSA (T EadH Bar YQABIIR AR o fthE\TEHIK dida HEnERFs<iBd 1Nk

informdéita in trewdesnwindiakdrL2 information in the downlink L1/L2
15 control channel.

However, 1in this embodiment, the downlink

L1/L2 control channel 1is transmitted without attaching

identification 1information to part 1 information for

each communication terminal to reduce the amount of

20 control information. Instead, in this embodiment, the

correspondence between part 1 information and an

allocation number X used fTor part 2 information 1is

maintained for each communication terminal. Here, let us

assume that a multiplexing scheme as shown by FIG. 7C

25 (1) is employed and an allocation number 3 (X=3) is used

to report the part 2 information to the communication

terminal UEl1. In this case, the communication terminal

UE1l demodulates resource allocation information with the

allocation number 3 to identify a resource block(s)

30 allocated for an uplink data channel and transmits the

uplink data channel using the identified resource block.

The part 1 information (ACK/NACK) for the uplink data

channel 1is 1included in a resource with an allocation



15 control channel. However, in this embodiment, the downlink L1/L2 control
channel is transmitted without attaching identification information to part _
information for each communication terminal to reduce the amount of 20
control information. Instead, in this emﬁggrment, the correspondence
between part 1 information and an allocation number X used for part 2
information is maintained for each communication terminal. Here, let us

assunfeufflRe B niiltiprexifg sthemd als shdhdy FrOtYehs ¢hprnehpldyedbe
and an-pieeationeeamber 34T3) ig wsgd. togepert the pahdistoraatian time
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cation number
3 to idERENTABESoulde ISR S)BD ABcatdE for%h ufinkdatPenddng akd/L2
transmytstheo Lptinkisiadéd chaneebusing titeddentified resource block. The

part 1 information (,ﬁq:lglg@é:@ Z]f(’)r tggcﬁlpliggngﬂjﬁi?%@@ﬂﬂ}%%%q inraea S

resource with an allocation 38-- number 3 in a down C channe
to be TRsRitdd &t EFANBaL P rdashiiQitedBqiIAd 1950 Qe PWRRSN X
acknowirlgament tiifgematieniisdreturnededn siepSm@hEIGWABLH® it is
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communication terminal reads the part 1 information based on the allocation

AGhnber™ dad &R f&RGd Aliotdétefrhihet whether it is necessary to
retransmit the uplinkidega channelth is= Xnbodipabsmitideat ton€Fkd-one

Thus, 0,3 eRRAMENt RSRBEHO-APR CATFERAGNCE RERNETN NEed in

allocation number used in step S1 and the allocation number used in step S3

is step S1 and the allocation number used In step S3 1s
maintained for each communication terminal. This method

15 eliminates the need for the base station to attach user
identification information to each part 1 (ACK/NACK) of
the uplink data transmission information. In other words,
this method makes i1t possible to reduce the amount of
information of the downlink L1/L2 control channel

20 generated in step S22 shown in FIG. 9A. Assuming that
resources for uplink data channels are allocated to M
communication terminals at time t = TTI 1, allocation
numbers 1 through M are used. In this case, the number
of sets of allocation information (part 2) in the uplink

25 data transmission information and the number of
destinations to which acknowledgement information (part
1) is to be transmitted at time t = TTl 1l+a are both M.
Therefore, it is always possible to maintain the one-to-
one correspondence between allocation numbers X.

30 Thus, 1t is possible to reduce the number of
resources allocated 1i1n advance for transmission of
downlink ACK/NACK by associating sets of uplink resource
allocation information in a downlink control channel



maintained for each communication terminal. This method 15 eliminates the
need for the base station to attach user identification information to each part
1 (ACK/NACK) of the uplink data transmission information. In other words,

this method makes it possible to reduceXfie amount of information of the
downlink _T 1/L2 control channel 20 generated in step S22 shown in FIG. 9A.
Assuming that resources for uplink data channels are allocated to M
commyyAEatickhermiifarusCeRe tisadr fosllotagnsHaabers 10throdghmiink
a;]re USROK INHTX casep itee @.@@b?}fi@fﬁlg" of a*bca&orﬁ%wmfﬂ@n tparvgliiice
the uplink 25 ransmission i ijon t ro tinations
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reduce e gyper of fepoyceaAlsaied adyangs o RIS AL rce

downl=ink ACK/NA y associating sets o glnk resourc ocation
informafdAFRRIGEWrRAK cAtACAbIPRI FIHRR ERe reEoureddBsel fgT the

transmipdionkof doatﬂainkvkﬁiﬁéhdi\&idworgimfﬁmi%ﬁt is pba;jbleit@entify
reduce Jg, rpaer Aidgseurees Aoaed8.Aavance ABk ANk - uplink

nk
ACK/NACK )hassouatlng allocation numbers of 5 parts 2 of the up?ink data
ttEhsntladidnGhfiRRkRN in a downlink control channel used for uplink
resource allocatiorWhrd altecatiorcasmaees afljatatearf the b deltennels
transmyissing iefoRiAtignhebideAD LrspMFRRg'SaigEans it Aoplinkused
ACK/NACK for uplink “10 data channels."When resources are allocated to

data chQAnel5EMRABENESHECE coRfrol SGhaASFSRLNnSCRSIRIHEWUsEgY be
employed.

15 When persistent scheduling is employed,
resources for ACK/NACK are provided separately.

Alternatively, indexes of uplink resources,
such as resource units, fTor data channels may be
associated with resources fTor downlink ACK/NACK. With

20 this method, however, the number of resources used for
ACK/NACK is determined according to the number of
multiplexed users. For example, when the transmission
bandwidth is 10 MHz and space division multiple access
(SDMA) is performed by two users, 50x2=100 RUs are

25 required.

Therefore, to reduce the number of resources
to be reserved, i1t iIs preferable to associate sets of
uplink resource allocation information in a downlink
control channel with resources used for transmission of

30 downlink ACK/NACK.

<SECOND EMBODIMENT>
FIG. 10 is a drawing illustrating an example



for retransmission or persistent scheduling may be employed. 15 When
persistent scheduling employed, resources for ACK/NACK are provided
separately. Alternatively, indexes of uplink resources, such as resource

units, for data channels may be associd®d with resources for downlink
ACK/NACK. With 20 this method, however, the number of resources used

for ACK/NACK is determined according to the number of multiplexed users.
For ex@fplEredieene trapsmisdon Bandmldh is® Mz dhicespeacy  band

division Iyttt aceess{SDddMnisieeToed byduenusers, B0xmLIG RS of
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reserved, :-tis preferable to associate sets of uplink résource allocation.
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t

d&ers adppRingthe 2bIMEL SR KR AwHYEVt alffredf§anunile.
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only the-m Mg changdudinggRIPWES edsseqily TRANGNERBIPEIGK 1 at
time t, to use only frequency block 2 at time t+1, and
to use only frequency block 3 at time t+2. Similarly,
15 users 11 through 20 supporting the 5 MHz bandwidth are
allowed to use frequency blocks 2, 3, and 4 at time t,
t+1l, and t+2, respectively. Users 21 through 30
supporting the 5 MHz bandwidth are allowed to use
frequency blocks 3, 4, and 1 at time t, t+l1, and t+2,
20 respectively. Users 31 through 40 supporting the 5 MHz
bandwidth are allowed to use frequency blocks 4, 1, and
2 at time t, t+l, and t+2, respectively. Also, users 1
through 10 of 20 users supporting only the 10 MHz
bandwidth are allowed to use only frequency blocks 1 and
25 2 at time t, to use only frequency blocks 3 and 4 at
time t+l1l, and to use only frequency blocks 1 and 2 at
time t+2. Similarly, users 11 through 20 supporting the
10 MHz bandwidth are allowed to use frequency blocks 3
and 4, frequency blocks 1 and 2, and frequency blocks 3

30 and 4 at time t, t+l, and t+2, respectively.
Such a frequency hopping pattern i1s reported
beforehand to the users via a broadcast channel or by
any other method. Here, multiple frequency hopping



time t, to use only frequency block 2 at time t+1, and to use only frequency
block 3 at time t+2. S=imilarly, 15 users 11 through 20 supporting the 5 MHz
bandwidth are allowed to use frequency blocks 2, 3, and 4 attime t, t+1, and
t+2, respectively. lisers 21 through 30 'SA[}pﬁporting the MHz bandwidth are
allowed to use frequency blocks 3, 4, and 1 at time t, t+1, and t+2, 20
respectively. lisers 31 through 40 supporting the 5 MHz bandwidth are
alloweRRbtIFequidity BiScksky,adehtnedat tianelt, 181, aprititiorn  number
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respectively. Such a frequency hopping pattern is reported beforeha he
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to the users. This method makes it possible to report the frequency hopping

i i Y
d&terste' 8t s B EsirfPARIFATARRr G WheRStiEpassitigts and
select freememcyybldokesoksed fbf mmumimalidmemsiinghime_mbgdipmrtptri&d
preferaplg tqghangg iherauensy Plgeks yegd foneqmumuiirgiions afitlency

the communications are started in order to 10 equalize the communication
qualityPI e ek Us S HRqUBAEF BIocRs. FaFdGIEhcl Fobpifighs Rgve to

perform@onunicate with poor quality all the time. Meanwhile,
15 with frequency hopping, even if the communication
quality of a user is poor at a time point, it can be
expected that the communication quality of the user
becomes better at another time point.
With the exemplary frequency hopping pattern
20 shown in FIG. 10, the 5 MHz band or the 10 MHz band used
by a user is shifted one by one to the right. However,
any other type of hopping pattern may be used as long as
the hopping pattern 1i1s known to the sending and
receiving ends.

25
<THIRD EMBODIMENT>
In a third embodiment of the present invention,
methods of transmitting a paging channel in addition to
a control signaling channel are described.
30 FIG. 11 i1s a drawing illustrating an exemplary

process (flowchart on the left side) and a frequency
band (on the right side) used In the process according
to an embodiment of the present invention. In step S1,



and the communication quality varies from frequency block to frequency
block, a certain user may have to communicate with poor quality all the time.
Meanwhile, 15 with frequency hopping, even if the communication quality of

a user is poor at a time point, it can be'é%pected that the communication
quality of the user becomes better at another time point. With the exemplary
frequency hopping pattern 20 shown in FIG. 10, the 5 MHz band or the 10
MHz bER@l (BRSE by tatdenis Ehatsn ke by dneordgesigHihABRRetoarpers
other typesfdwppingpraitenasmyeasen as Aengsapvine Papping patternds) ,
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transri&Nd WHoAHSastERRAREEE UR¥rsthevereansy hthadaakdfonl reauency
shownoihdelks 11 (1), the broadcast channel is transmitted using the

minimum  bandwidtj},inclyding the ceqter frequepgy of the gniike 3 fgdpency,
band. Broadcast informatlli(%lnﬂreporied yltjhe broead'céa)fsf channlsel incﬂudes the
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frequeficggblecksy. |h kel SP) a uSke (auge WBEI) EnteffubtslGbandbgepaden

in a spegifipddrequengy bIRCk{IZ: to receive a signal in frequency
block 1 that the user UE1l is allowed to use. In this
embodiment, in addition to a control signaling channel
15 for the user UEl, a paging channel for the user UEl is
also transmitted using frequency block 1. If 11t 1is
determined that the user UEl 1is being paged by the
paging channel, the process goes to step S3.
In step S3, the user UEl receives a data
20 channel via a specified frequency block according to
scheduling information. Then, the user UEl enters the
standby mode again.
FIG. 12 1i1s a drawing illustrating another
exemplary process (flowchart on the left side) and a
25 frequency band (on the right side) used in the process
according to an embodiment of the present invention.
Similar to the process shown in FIG. 11, in step S1, the
base station transmits a broadcast channel using the
minimum bandwidth including the center frequency of the
30 entire frequency band (FIG. 12 (1)). Also 1in this
example, i1t iIs assumed that the user UE1l is allowed to
use frequency block 1.
In step S2, the user UEl enters the standby



frequency block. 1.) . The user UE1 adjusts the reception band so as to be
able to receive a signal. in frequency block 1 that the user UEL1 is allowed to
use. In this embodiment, in addition to a control signaling channel 15 for the
user UE1, a paging channel for the usef'BEL I-- at S o transmitted using
frequency block 11 . If itis determined that the user UEL1 is being paged by
the paging channel, the process goes to step S3. In step S3, the user UE1
receivB9@edat® IfFenantel T19A spbeificxkaeglendfblodle acdokdinghe user

scheduling inkysatioe. Hiugudse vrer Wetantatntheasi@andity reile agaiye
FIG. 12 ing jJlustrating anqther p proc flowc he.
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waits for a paging channel in the Same frequency band as that used to
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pagingaghdmnel, the user UEI switches to frequency block 1 allocated to
itself, re_cei\{es a co[lltrol ﬂggali@garnmeloqnd qu;pmqrﬂgat%f%cc%ggp tQue1
scheduling information (FIG. ]
switches to frequency block 1 as soon as it enters the
standby mode. Meanwhile, in the example of FIG. 12, the
15 user UE1l does not switch to frequency block 1 when
entering the standby mode, but switches to frequency
block 1 after the user UEl is paged. In other words, in
the method of FIG. 11, each user waits for a signal In a
frequency block allocated to the user; and in the method
20 of FIG. 12, all users wait for a signal in the same
frequency band. Compared with the method of FIG. 12, the
method of FIG. 11 may be preferable to equally use the
entire frequency resources. Further, a neighboring cell
search for determining whether handover iIs necessary is
25 performed using the minimum bandwidth around the center
frequency of the entire frequency band. Accordingly, to
reduce the number of times frequency tuning is performed,
it iIs preferable to use the same frequency band for
reception during the standby mode and for the cell
30 search as shown in FIG. 12.

<FOURTH EMBODIMENT>
To 1improve the received signal quality of



10 12 (3)). Then., the user UEI enters the standby mode again. In the

example of FIG. 11, the user UE1 switches to frequency bloc's as soon as it
enters the standby mode. Meanwhile, in the example of FIG. 12, the 15 user
UEI does not switch to frequency block #4hen entering the standby mode,
but switches to frequency block 1 after the user UEI is paged. In other words,
in the method of FIG. 11, each user waits for a signal in a frequency block
allocae@nibripl usdraanals the Methbdl 2068 Fecabbeal trerpauafoor a 1ink

signal iy aratinen frequency bapslu Camparssbaiihdhe methodeid1Goddsent
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transmission power control (TPC) and adaptive modulation and codin
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an exatplei of transmistion goarerebnttohdhtioranamssiorgented ofto  be

downlipk shanpels isieppurolies 10, achiews sleptponecsPlioR gHaARY close to

Referring to FIG. 11, a high transmission power level is used to transmit a
downlihie

base station are expected to be good. In this case,

using a high transmission power level to transmit a

15 downlink channel to user 2 may 1increase the received
signal quality at wuser 2 but may also increase
interference with other users. Because the channel
conditions of user 2 are good, it is possible to achieve
desired reception quality with a low transmission power

20 level. Therefore, a downlink channel for user 2 is
transmitted using a comparatively low transmission power
level. When only transmission power control is employed,

a fixed combination of a modulation scheme and a channel
coding scheme known to the sending and receiving ends is

25 used. Accordingly, under the transmission power control,
it iIs not necessary to report modulation and channel
coding schemes to the users for demodulation of channels.
FIG. 14 1is a drawing illustrating an example

of adaptive modulation and coding (AMC) where one or

30 both of the modulation scheme and the coding scheme are
adaptively changed according to channel conditions to
achieve desired reception quality. Assuming that the
transmission power of the base station is constant, it



10 channel to user 1 because user _ is away from the base station and its
channel conditions are expected to be poor. Meanwhile, channel conditions

of user 2 close to the base station are expected to be good. In this case,

using a high transmission power level t‘o4§ansmit a 15 downlink channel to
user 2 may increase the received signal quality at user 2 but may also
increase interference with other users. Because the channel conditions of
user 2kFeYIRETEd pbablchnakibyveogeditdd RsceplioHIRBlIY Bty [dvom
transmigsionpeyeer 2rerebnl hesetore ppdpwnlink chanaal foauseagds  the
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Assuming that t transmission power of the base station constant, i

éthec chaffel BondRibna bf sd SfvayFtorR - thbrbd:sleGstaﬂéh ardQAM
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modulation scheme for user 1 and therefore two hits of information are

transmifBAPEr HBoMSINME Biterhahl, RS EARN Retfifidiy 6 dRalBed
close toethetasmstatipm hidgxpelbted tocbe gl with  poor  channel

15 conditions by improving the reliability, and to achieve
desired reception quality as well as increase the
throughput for a user with good channel conditions. When
adaptive modulation and coding i1s employed, modulation
information including the modulation scheme, the coding

20 scheme, and the number of symbols of a received channel
is necessary to demodulate the channel. Therefore, it is
necessary to report the modulation information to the
receiving end. Also, with the above method, the number
of bits transmitted per symbol varies depending on the

25 channel conditions. In other words, a small number of
symbols are necessary to transmit information when
channel conditions are good, but a Hlarge number of
symbols are necessary to transmit information when
channel conditions are poor.

30 In the fTourth embodiment of the present
invention, transmission power control is performed for a
general control channel to be decoded by users in
general, and transmission power control and/or adaptive



and therefore, the modulation level and/or the channel 10 coding rate 4c set

at a large value. In FIG. 14, 16QAM is used as the modulation scheme for
user 2 and therefore four bits of information are transmitted per symbol. This
method makes it possible to achieve dedfead reception quality for a user with
poor channel 15 conditions by improving the reliability, and to achieve

desired reception quality as well as increase the throughput for a user with
good éxHhErEbARItBAY. WerthnadAptiRembRRTesbrfand eegalfic control
employednmepsiatian ipermasieodedudyyg thestedulation ssheme Kiecated
C°d'“9r%%c§ﬁp§g‘e’ ad}d?@?ﬁr]“mbﬁﬁé’f Sy%%?%r?f ak 6Vaeﬂn%ﬁac“”e'mésg be
necessary to demodulate the channel. Therefore, it iS necessary to report_

the mddRdgaIe HiBEMmAIONaBXhePeceMind BRd. tsgewite i dBovescr ibed
methobe#w@number of bits transmitted per symbol varies depending on the
25 channel conditicr)ﬁls) Iprlggl_e[rﬁefords, a small number of symbols are

necessary to transmit’information when channel conditions are good, but a
large number ci syhiboR arbif&desdlt8dransiid nfolhahsA AP EhAaME T
conditomstarelpacs 3k infidwerked rthoambbdingenicofdhequesent invention] and
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decoded by users in general, and transmission power control and/or

AfaptiDE CREN M6 AUISHE YRd cGHRBNE berfdihed%or dpBEHAE ke without
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distributed across a frequency block and i1s therefore
15 transmitted using the same transmission power level
throughout the entire frequency range. Meanwhile, a
specific control channel for a wuser 1is mapped to
resources within a resource block(s) allocated to the
user. Therefore, transmission power of specific control
20 channels may be adjusted for respective users who are
allocated resource blocks to improve the received signal
quality of the users. Taking FIGs. 7A and 7B as an
example, the general control channel may be transmitted
with a transmission power level Py, the specific control
25 channel for user 1 (UE1l) may be transmitted with a
transmission power level P; suitable for user 1, the
speciftic control channel for wuser 2 (UE2) may be
transmitted with a transmission power level P, suitable
for user 2, and the specific control channel for user 3
30 (UE3) may be transmitted with a transmission power level
P; suitable for wuser 3. In this case, shared data
channels may be transmitted using the corresponding
transmission power levels P;, P,, and P3 or a different



control is performed for the general control channel and the specific control
channels. In this method, a 10 properly received channel can be
demodulated without receiving modulation information including the
modulation scheme, coding rate, etc. inafivance because they are fixed.
The general control channel is distributed across a frequency block and is
therefore 15 transmitted using the same transmission power level throughout
the enfif@fedisrdpnanguemebavitliePa- specific control channel for a user

is mapped to resowses wb&raw@aour@@mk(S)ﬂH@catg@rﬁ@Haﬂ usebntrol
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adjusted for respective users who are a ocated resource Bloc rove
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level P3 su le for user 3. In. this case ared data channels may
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the general control channel is to report the presence of 5 data and schedulln
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Therefonglthevalue. In this case, a user other than users 1, 2,
15 and 3 who i1s located, for example, at a cell edge may
not be able to decode the general control channel
properly. However, this does not cause any practical
problem because no resource block is allocated to the
user.
20 (2) TPC-AMC
In a second method, transmission power control
is performed for the general control channel and
adaptive modulation and coding is performed for the
specific control channels. When AMC is employed, 1t is
25 basically necessary to provide users with modulation
information 1in advance. In this method, modulation
information for the specific control channels 1is
included in the general control channel. Therefore, each
user receives, decodes, and demodulates the general
30 control channel first, and determines whether data for
the user are present. If data for the user are present,
the user extracts scheduling information as well as
modulation information including a modulation scheme, a



transmission power used to transmit the general control channel may be
adjusted to achieve desired reception quality for the users who are allocated
resource blocks. 10 For example, in. PIGS. %A arid 7h, if all users 1, 2, and.
3 who are allocated resource blocks arg*fdcated near the base station, the
transmission power level TO for the general control channel may be set at a
comparatively small value. In this case, a user_ other than users 1, 2, 15 and

3 who 9 fidiie §oeBRaniile, &he celBagEe Aly syswsd abrftotdecsreieric
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decodes, anal demoduiated theahemeral SO centjol elrannkbiiest, anthroughput
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present, the user extracts schedullni; information as well as modulation
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information and the modulation information, thereby obtaining 5 modulation
inform&fi6n S Ihed L hhnFRAYIA - QPSK “is statically used as

the modulation scheme and the coding rate may be selected
15 from 7/8, 3/4, 1/2, and 1/4.

The second method enables all users to receive
the general control channel with a certain level of
quality as well as to improve the reception quality of
the specific control channels. This 1is achieved by

20 mapping specific control channels to resource blocks
providing good channel conditions for respective
selected communication terminals and by using
appropriate modulation schemes and/or coding schemes for
the respective communication terminals. Thus, 1in this

25 method, adaptive modulation and coding is applied to
specific control channels to iImprove their reception
quality.

When a very limited number of combinations of
modulation schemes and channel coding rates are used, a

30 receiving end may be configured to try all of the
combinations to demodulate a specific control channel
and to wuse properly demodulated information. This
approach makes it possible to perform a certain level of



demodulates the shared data channel based on the modulation information.
Control channels require lower throughput compared with shared data
channels. Therefore, the number 10 of combinations of modulation and
coding schemes for AMC of the specifiédi%ntrol channel may be smaller than
that used :for the shared data channel. For example, for AMC of the specific
control channel, QPSK is statically used as the modulation scheme and the
coding\Mte Widh e s eneltingraravd ad/ion /A ki Dt ige dacdigprs in
method®natdes all users to receive the general control channel with a

certain level of quaﬁ' asyyel improve the reception quality of the
specific control cha ljlﬂ{fﬁii iasﬁ g&v@ved by 20 mapping specific control

channels to resourdé'bdcid! brvitRE§6od Emansl i&ntibrizaser control
respediye pegteciettconfat nicadiog éereriadlscunttby Lsidigaapplopriatel both

modu'ev%s?rﬁ?gghea]ar@é%wdmfﬂaggr%ﬁﬁg%@ggfﬁescwgdu ation and

communication termina us, in this “adaptive modulation an
codindRHBSliedR® IR B8HrdIVhakRIsSRERFbTe fLFedeptidannels.
qualityAsVhele acierpdichitesbavmber aheombmitionsof rmodliayien,schemesis
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try all of the combinations to démodulate a specific_control channel an
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pommwéégggiion quality even when the degree of fading is high.

However, using a large number of combinations

15 complicates the process of determining an appropriate

combination, increases the amount of information needed

to report the determined combination, and increases the

processing workload and overhead. In the third method,

reception quality i1s maintained by a combination of TPC

20 and AMC. In other words, 1t 1is not necessary to

compensate for the entire fading solely by AMC. For

example, a modulation scheme and a coding scheme that

nearly achieve desired quality are selected and then

transmission power is adjusted to TfTully achieve the

25 desired quality under the selected modulation scheme and

coding scheme. This method makes it possible to reduce

the number of combinations of modulation schemes and
channel coding schemes.

In all of the three methods described above,

30 only transmission power control 1is performed for the

general control channel. Therefore, the user can receive

the general control channel with desired reception

quality and also can easily obtain control information



5 is performed for the general control channel, and both transmission power
control and adaptive modulation and coding are performed for the specific
control channels. As described above, when AMC is employed, it is

basically necessary to provide users withdhodulation 10 information in
advance. Also, it is preferable to provide a large number of combinations of
modulation schemes and channel coding rates to achieve desired reception
qualityf&@sh wHetethe degrieads fadierribh. abaevel -usingalibkge AMC,
numbatrefreanispbanpdbetoropliaaies thedsoeras ehdeigemiiag &flount of

appro rﬁ%‘Sr@S‘E‘P&%a“%Jﬁaneféﬁe“o‘he %Wo%i}é@éé’]iforgh%}io%g?%gr@ the

report the determined combination, and increa 1e processing workload
and o#Resal INaPRERRE nsbRBac ketptiditqRary kymhilirareHEed using
canbinatigii Réd PG 2bmitd AME s, othesavards, v tirenogeeeasshry tontrol
comp rt i i lel AMG. Far at
cohemd BN Sl LR e S e nct Sh NPT ARy ek

select®f aﬁH‘ﬁHPlF‘anﬁﬁ%i’é’ﬁ%O\DéP% jus'?é@'fb fﬁﬂ?%ﬁl&@é i ysrsity
desiredajialitaunder torEetacidd Modwation soremezkes cotdingosadnie. to
This methqd saalksdlpesTRleovRshCa PRy BST QEANBNEIARS fission
modulation schemes and chanhel coding schemes; In all of the three

hethoBSWescrifea tRbe, iFsRy tAnshEdoRoWRS comtie *Beri@medne
for thet gensmalsontrol chponelr Thelefoed, theisser canjreseacd. the igenevar ,

Controt)_@*?%'?ﬁi Mg SRS receRian QUANEY apdiakso cRR SRRl OORIP  the
control information -5c¢- from the general control channel. Unlike AMC,

transn¥S8BRHow torb G085 MBT cshddothe At T ihdmtRRRre of
transnitied peesyniba aventheoeforé-the example, the transport format

15 of the general control channel may be changed at long
intervals and reported via a broadcast channel.

Meanwhile, including AMC control information

(modulation information) for specific control channels

in the general control channel makes 1t possible to

20 perform AMC for the specific control channels and

thereby makes it possible to improve the transmission

efficiency and quality of the specific control channels.

While the number of symbols necessary for a general

control channel is substantially constant, the number of

25 symbols necessary for a specific control channel varies

depending on the modulation scheme, the coding rate, the

number of antennas, and so on. For example, assuming

that the number of necessary symbols is N when the

channel coding rate is 1/2 and the number of antennas 1is

30 1, the number of necessary symbols becomes 4N when the

channel coding rate is 1/4 and the number of antennas 1is

2. With this embodiment, it is possible to transmit a

control channel using a simple fixed format as shown in



general control channel can be easily transmitted using 5 a fixed format.

Also, because the general control channel is distributed across the entire
frequency block or multiple resource blocks, high frequency diversity gain

can be expected. This in turn makes it possible to achieve enough reception
quality by simple transmission 10 power control where a long-period average
of the transmission power level is adjusted. However, performing only
transntid§idn pAvertbntiBl RfeAe Iderddial coitbsichahngyBasdkaesesarY
fﬁaturEf@P thﬁ@refeﬁfri]tminvmﬁefm@e@% KectiangportHermambe ef of
the gepe tr i!m? ec ong_jnteev part

via a b%g@g?s% crﬁl'élghen%e%l.g eané\{/v'tt)wi e,%%%%%EEAl\é/ll%]ggrstiroalélﬁ%ﬁne;ﬁio%hgggeS ’
(moduldtPnntfereatS) fsyahedfc aaeaMaNndRrinahdgerERl caardirol
clmnnehaakes it pasiivid By 2@ pegornmpaAMCHante. spepifieepdit®] it is

chann er rr?aﬁggi SSj 0i ve tr ISSi -

efficier@c@c’%ﬁ%i&/r:ﬁ%o t es!ré)e? ific%ﬁ%rol%%neﬂﬁgW%%ﬁﬁ?ﬁf’mb'e? ofthe
symbdis'ReeEssaly fsyakeheraPXorftiithbingel {SuREARAT Qhstaht, the
the nuspeer KkfF 25 symboisinetessasy faroa shecifihaoatrollatancelavarels in a

depen&%gn he modwatign scheme, the coding rate, the number of

antennas, and so on. For example, assuming that the number of necessary
§ﬁnbols is N when the channel coding rate is 1/2 and the number of
antenrdd iIST3D EMBeDMBNErof necessary symbols becomes 4N when the

channel coding rate-j51/4 apd the ruapgf, of argr,enna%'gw[%. YMigh _thi%CK/NACK

embodiment,_It is possible to transm-t a control channel using a simple fixed

formatleSERARAIn -87- FIBS. 7AILRE7ee8bad MR humBar A HBbY  Tor
necessangn foritheicontf cAGKASACHarges. withoaginthesiunbpackets, any

15 one of the following methods may be used: method 1 where
radio resources different from those used for initial
transmission are reserved for retransmission; method 2
where use of resources having the same uplink grant
numbers as those of resources used fTor (iInitial

20 transmission of packets is prevented; and method 3 where
even resources for retransmission are allocated by a
grant.

Below, methods 1 through 3 are described in
detail.

25 (Method 1)

Radio resources different from those used for
initial transmission are reserved for retransmission.
The radio resources may include codes and/or frequencies.
For acknowledgement information for initial transmission,

30 radio resources the number of which iIs the same as the
maximum number of scheduled wusers are reserved.
Meanwhile, for retransmission, radio resources that are
different from those used for initial transmission and



symbols necessary for a specific control channel changes, the number of
symbols necessary for a general control 5 channel basically does not

change. Therefore, it is possible to flexibly cope with the variation in the
number of symbols by changing the pr()Bgftion of the specific control channel
to the shared data channel in a given resource block. 10 <FIFTH
BMBODIMBNT> For transmission of downlink ACNAACK described in the
first eribedintERe paffcuMrhEtor I Gabmissiere oRACKIRARK FoEm number of

retrangipkasien packeisranyake ore sé e dllomarg me&h@d% Mayheskehli  in
method fuwherg. fan%FSS%E? dlffeé‘S[]PféSQ‘ 0 %Se%é” Plelved for
transm|SS|on are reserved for retransmission;, me 0 ere use of

resourt@&h!a@x!ngtﬁﬁr@&}ﬁ‘%wmk%ﬂﬁntf%ﬁwb@g b3 thESOBF Fesoufeed Bsede

fop initied 2Oriv@RS NftsRiaredipackels 49 prevertied; amd meihpd B whees®yehly

resourﬁggé%rﬂ[]an%@ Slon pre gg(%/l (H%él‘?l ROt.. Below meth ﬁﬂg&r of

through 3 are descri |n detail. adlo resources different
from tiRSSEHSd& for UnfiS ’traﬁ%‘HﬂQsmrr?é@JFéé%?veﬁ%F pSPREHhRGioko THE®
radio nesobeaesofayatolizdd godehaddbedregeensieard-onsed out of the

aCk”OWJe@QG{F@a”tHQhHJiH‘BPQQJBFEBEa' tpasnuzsinn 80 “i‘ﬂ'o FREOUTES e

number of whi e same as the maximum number of scheduled users

A2 re SV TNIEEN WARE StoR FEr @RS Ak Habbiads Rz ission,
differenattom reseuwrsed 61 iniaktransessoredndad e theesombes of kehicot

is the pmg asIPGITAFIUMIMERPES Oy two users are scheduled for
retransmission, radio vresources #7 and #8 iIn the
reserved radio resources are not used.

15 (Method 2)

Use of resources having the same uplink grant
numbers as those of resources wused for initial
transmission of packets i1s prevented. For uplink, Sync
ARQ 1i1s employed so that the difference between the

20 initial transmission timing and the retransmission
timing is kept constant. Therefore, it IS not necessary
to send a grant TfTor retransmission. However, if
resources having the same uplink grant numbers as those
of resources where errors have occurred are allocated to

25 packets after round trip time (RTT), ACK/NACK collides
with the packets. In this method, to prevent such
collision, resources having the same uplink grant
numbers as those of resources where errors have occurred
are not allocated to packets. In other words, no packet

30 i1s transmitted with the resources having the uplink
grant numbers. Here, round trip time (RTT) 1indicates
time required for a communication packet to travel from
a sending end to a receiving end and to return to the



scheduled users are reserved. For example, as shown in FIG. 15, four radio
resources #1-#4 are reserved for initial transmission and four radio

resources #5-#8 are reserved for retransmission. When the number of
actually scheduled users is less than tieSmaximum number of scheduled
users, radio resources corresponding to the number of actually scheduled
users are used out of the reserved radio resources. For example, in FIG. 15,
when 38l thre€iders dletd@fbdulkd fBRkRal trihsmpessdbkgdioto use
resourﬁeai#smi&@ir@serp@déadi@iesw@e&&,@@tr@@gd oilariy adareanito

o ussta ALg sohaRled [ talanemss R deglofspoueRs £ A R,

the reServe reSources are not used. se of resources
havingthENeAaB uBAk BFANSRERTAGS a8 Thdsd %’F?é(solﬁcé’segé@@%rbﬁi‘ﬁﬁpse

transmissioa© packerisnyevertad. Fbenptin, ﬁsbnGa‘IlRQ:@t@mph)@@iﬁQ:es
that thg{gffer%qrﬁ B%twe%gthe%?a'mt'a gglon Em_gng aﬂde@?en cy
FE1e %

retransmission timing is Kept constant. TheTefore, it is Not necessary  to'send
a grant F3TRASNERTESBN IHoWENYr, koPesobPeek MavintPthe KaRRe! (iBRiK W1 th

grant nhbeks ag-thasenohteacsirgds-wherarerrarbliviesetedcwtedtdree T and

allocatpg t%??&%keé%@ﬂeaaeae@éap time QFEET) reSEINEEK GRIgEs | “%‘i'i nk

the packets. In this metho prevent such collision, resources having t

ddhe Hﬁﬁ%gmbﬁﬂﬁlﬁﬁs %@C{hg& oEREsdifeaN RS S sURIANK grant
occurredmbasraot/dllcoadedt® parekate.tinakhecabeds, no. packei@Opacket is

transmyfted Wi S SFPERCAHBYBGJNR LNl i RN THIRE TG AIFES S-S

trip time_ (RTT) indicates time regu -red for a communication packet to travel

frorr. A3 nd to a receiving end and to return to the 53--
(Method 3)
15 In Sync ARQ, retransmission is performed after

a predetermined period of time from when previous
transmission is performed and the same resources
(physical resources, modulation, and coding) used for
the previous transmission are used for the
20 retransmission. With Sync  ARQ, fragmentation of
resources may occur as shown in FIG. 17. In FIG. 17,
resources are allocated to three users. The same TTI is
allocated to the three users and retransmission 1is
necessary only for user UE2. In a system where a single
25 carrier scheme is employed for uplink, only consecutive
subcarriers can be allocated to a user. Therefore, when
retransmission 1s necessary fTor user UE2, only the
previously allocated resources can be allocated to users
UE1l and UE3 at the retransmission timing. In other words,
30 i1t may not be possible to allocate necessary resources
to users other than user UE2 and resource use efficiency
may be reduced. To prevent fragmentation of resources,
it Is proposed to allocate resources by a grant even in



sending end. Method 2 makes 41- possible to use transmission power of the
resources not allocated to packets (non-allocated resources) for other
resources. Although the transmission efficiency is reduced because 5 no

data are transmitted with the non-allocatstt resources, its effect is small
because the frequency of retransmission is very low. In FIG. 16, resources
with uplink grant numbers #1-#6 are allocated at time T and if errors are
detectdd iRehE3RSHEREEONIthANSIRRSED drafenurfbdrs eZaiil g6, tREPP  R2-

resourgee0et) UXph DKd@rati iy Mbess #dcul #oare rot pdasaless in NBy a
packet i nsmi i e resour ith_upli [ u r nd

B (Ve T e oy o™ for
prede e belied ofiRtERDM SE pRAGM AL Sransmission is performed

arg the same resoQickg (Rhysicatteseffcesnfoddation anfiteading)nased be
for th ' trajismission are, used for, the ra issign. With-Sync

ARQ, ?rgé?r\]dean%gtioarﬁf r‘geso%eitu mgt;/z)_ occl:)utgr aé%é%tyvnqﬁpﬂeé.ql \él/ %‘Lit—%ﬁ]l_??f
resourt8SHECHD AR (PRFEETaERS HHE sdMRET ISs &8IIsHABdE tdrd uding

three uddrs mochrzirahsfossian is neacessarasnlgHonnsamUERGIN d8ystayn be

whereLBliuIg 25 caer sengpat CRRIOKETRG Utk Onl CRFRCUBNE  the
subcarriers cah be allocated to a user. Therefore, when “retransrr).-scion is

e sEBBPRERP U BL STy T PrebibUshP alldEatBateRButsai AP be
allocated to users PHEL arid UsBaisthe retafidigiasidni dmind: |a ogvemtordehe

30 it mayRPAe POPGIRAR iR gIOFAFRREASREY BFOURES QKSR ONIRE EARs

user UE2 and resource use efficiency may be reduced.. To prevent
fragrn&ithl Bl oRReséltesatia i Rtitatedesdurct vy Brgiamport

even iformat information, transmission power, and a

15 demodulation reference signal format. For a grant used
in a retransmission process, uplink RB assignment
information and a UE ID are necessary.

Although the present iInvention 1is described
above in different embodiments, the distinctions between

20 the embodiments are not essential for the present
invention, and the embodiments may be used individually
or in combination. Although specific values are used in
the above descriptions to facilitate the understanding
of the present invention, the values are just examples

25 and different values may also be used unless otherwise
mentioned.

The present invention is not limited to the
specifically disclosed embodiments, and variations and
modifications may be made without departing from the

30 scope of the present invention. Although functional
block diagrams are used to describe apparatuses in the
above embodiments, the apparatuses may be implemented by
hardware, software, or a combination of them.



-54- a retransmission process (see, for example, 3GPP R2- 070060).
Allocating resources for retransmission by a grant eliminates the need to
reserve resources for ACK/NACK for retransmission packets. Only a part of
information items may be included in d@?ﬁnt to be used for allocation of
resources for retransmission. That is, a grant including all normal information
items as shown in FIG. 18 may be used (a), or a grant including only a part

of the 10 informatidhfterRE SRBH irf FKSrPaEignak used Il cataon g claims
showspa penigyrafiesolRgsaRlsd Tea controhsigNRYAE IBfPrMRLioPO0ithe73733
arant ipglyles, kPl B adocatipp in‘ermaliaRs U IAREPRT [N are
information, transmission potver, and a 15 demodulation reference signal
formatDE6pRYg Mt ERAr AL 8deRansAlisS¥n 1HHBESHGSlink RB assignment
infrmation and a UE ID are necessary. Although the present invention is
described above in different embodiments, the distinctions between 20 the
embodiments are not essential for the present invention, and the

embodiments may be used individually or in combination. Although specific
values are used in the above descriptions to facilitate the understanding of
the present invention, the values are just examples 25 and different values
may also be used unless otherwise mentioned. The present invention is not
limited to the spec.f-cally disclosed embodiments, and variations and
modifications may be made without departing from the 30 scope of the

present invention. Although functional block diagrams are used to descr.be
apparatuses in the above embodiments, the apparatuses may be
implemented by



hardware, software, or a combination of them. 55 The present international
application claims priority from Japanese Patent Application No.
2007-073733 filed on March 20, 2007, the entire contents of which are
hereby incorporated herein by referenc@®56- CLAIMS 1. A base station
employing a multicarrier scheme and performing frequency scheduling in a
5 frequency band including multiple resource blocks each including one or
more subcarriers, the base station corfgpAdiMg: a frequency scheduler
configured to receive channel condition information from communication 10

terminals and to generatg s uling | atiop f ating L more.

of the resource bloéL's t(%? ea%%%c% _sge%é%:qgggnonegsmgf? #?Zpgénr%un%gﬂ%ﬁ%r[?'er
termin8@B&Ang §98d cRERREredMitionENSBEN6Y thesHigthel toaditidh 2
informéittequib @ycodinglarchagiiaigo murlitépiigured tu renrcodeédtike each

modu'%F?cmm'cg;hme'sdpcw}% a %Bt%%?nl SO CW‘*'#&&’& decadqdn

by the communication terminals in general and specific control channels to
be detBHBY by -selected ones of the communication 20 terminals that are
allocated one or mere ¢t tpurasoyrcechiedl$pandapnritiplesvhg toit receive

conadieghinime. ERIRRYBH" PG AR dRAIBhconER i ARtiEation

specific control channels according to eduling_25 information, wherein
the redGIreaHd ks 3pecifky i SPERiiSELSTIIARhnde i aild@RedTor

for uplakldatating one or more of the resource blocks to each of
selected ones of the communication terminals having good
channel conditions based on the channel condition
information;

15 a coding and modulation unit configured to
encode and modulate control channels including a general
control channel to be decoded by the communication
terminals in general and specific control channels to be
decoded by the selected ones of the communication

20 terminals that are allocated one or more of the resource
blocks; and

a multiplexing unit configured to time-
division-multiplex the general control channel and the
specific control channels according to the scheduling

25 information,

wherein the resource blocks specified in the
speciftic control channels and allocated for uplink data
transmission are associated with the resource blocks
used to transmit downlink acknowledgement information.

30

2. The base station as claimed in claim 1,
wherein
the general control channel 1is mapped to



transmission are associated with the resource blocks used to transmit
downlink acknowledgement information. 30 2. The base station as claimed in
claim 1, wherein the general control channel is mapped to S resources
distributed across the frequency band;'aWdthe specific control channels for
the selected ones of the communication terminals are mapped to resources
within the corresponding resource blocks 5 allocated to the selected ones of
the coffiRQHEaEsNdsHidAted TREMRER dRGoh RAGaNMYd ekinAnd

wherein a downlinkgpitot spapi€lis alen tranpeshimidl esporcahdistdrdeted
across (i sfre%tiﬁn?ﬁ%a“%o@%mm% $8‘§?<§ﬁa“%?ﬁ%%{%ed '?E%a'%%gped to

wherein the general control channel and the specific control channéls are
error-doPRUIBPCSodetiiddatate1€ 15 TRENSEROSRANRG ast@aPyddth clhilraks

whereinlthecgareral eontehehaswibd ncdddes vae oomorenhef identifioaiiontion
inform@g%még% communication terminals, resource block allocation
information, and 20 numbers of antennas used for communications. 6. The
base station as claimed in claim 1, wherein each of the specific control
channels includes 8ne Thenotmetintotagiion inekcatiig emeddulationl2Gm 1,

schemg.afa piata chanagl yfemayian pdicating, a cogling a‘i%%m‘?n% ¥d to
data channel, and automatic repeat request information. The base station as

d9imetERARS S, HERMEREEd across the frequency band.

4. The base station as claimed in claim 1,
wherein the general control channel and the specific
control channels are error-correction-coded separately.

15

5. The base station as claimed in claim 1,
wherein the general control channel includes one or more
of identification iInformation of the communication
terminals, resource block allocation information, and

20 numbers of antennas used for communications.

6. The base station as claimed iIn claim 1,
wherein each of the specific control channels includes
one or more of information 1indicating a modulation

25 scheme of a data channel, information indicating a
coding scheme of the data channel, and automatic repeat
request information.

7. The base station as claimed in claim 1,
30 wherein
transmission power control is performed for
the general control channel; and
one or both of transmission power control and



transm-ssion power control is performed. for the general control channel;

and one or both of transmission power control and -58 adaptive modulation
and coding are performed for the specific control channels. 8. The base
station as claimed in claim 7, 5 whereifPfansmission power control is
performed for the general control channel such that the selected ones of the
communication terminals are able to receive the general control channel with
high qaeRrytige. TREWEREALIcANKS cRfhEDin ekem Perfisdreadth&or the

genergmaniml chasnelroiElutegmmepkilation schemes and/or coding
schemes applied to the respective specific control channels. 15 10. The

base station as claimed in claim 9, wherein when both transmission power

control and adaptife mdBlafHFEnSdGdiRgareferfolabtefr the skt 7.
cantrovblaeriels tax fviehReginet op coanrbioatiens Pf iodpiatiforseienfes ante

COdi“%ro 0§ 31l %ﬁfﬁﬁg‘ﬁ%io@ ﬁhﬁﬂﬁ%'sﬁlaeséé'i%%&tﬂ“a&{mes of

numb combinations of ation schemes and coding schemes for a
shared-B8ta €AARHEI AL KPR pAE& Bt SasNEMER hecidh 1reLplrereithe
the gegeradicohtkadicbaobetinahrdels & pelgind ghdigaédri tgsource allocation
information for downlink data channels, and information indicating a number
of streams to be transmitted from one or more antennas_of 30 the base

d8tion: and each oPthe HeciPas ottt thaAnds inclkRethidthafiddim 7.
indicatiimge nesightitigefagtane ts&d donprededihgonétle ane budesrenandalndd on

of the BaRGmes and/or coding schemes applied to the respective
specific control channels.

15 10. The base station as claimed in claim 9,
wherein when both transmission power control and
adaptive modulation and coding are performed for the
specific control channels, a total number of
combinations of modulation schemes and coding schemes

20 for the specific control channels is less than a total
number of combinations of modulation schemes and coding
schemes for a shared data channel.

11. The base station as claimed in claim 1,
25 wherein
the general control channel includes a paging
indicator, resource allocation information for downlink
data channels, and information indicating a number of
streams to be transmitted from one or more antennas of
30 the base station; and
each of the specific control channels includes
information indicating weighting factors used for
precoding of the one or more antennas of the base



-59- station, a transport format for a corresponding one of the downlink data
channels, and retransmission control information. 12. The base station as
claimed in claim 7, wherein the specific control channels or the general
control channel includes uplink data trarsmission information including
acknowledgement information for uplink data channels, resource allocation

information 10 for the uplink data channels, transmission power information
of the E&aFlOficafortiermRas tarkPtimaly EoRtral ivRFFRERATEANG one of

synchremézingh el e myuteatien aieieirals.akl 13-citiehase s&atsm asontrol
claimeppipoc'lﬁig%jgh wherein symbol positions of the uplink data transmission
information in a downlink control channel is uniquely identifiable based on
broadcast information. 20 14. The base station as claimed in claim 13,

wberein a transportifarmahef thesewslitait fontrelschahaghisavaiiable1 3%m 7,
The b ion laj i i hergi adcast n
transrgﬁfgdﬁ roﬁn tﬁ:&bas %gtgtgn@irr:% u%‘égogl trzfn;ﬁs%ho?r'é) Tlcgrmz(agt?of gnﬁwafﬁrql? ral

controfERARAdI, a FRBMREM niMBAHEEmuItipRbE usefdtand HighrnRadss 1on
indicatimcfarraageomentiofobsdiree klotkmvAkiligehbabasendtatioation for

Claimqgﬁiilﬁ{ﬁimda%awhﬂ{ﬁﬁh@@?o' POSBIOPELT Pb‘&%eti‘ﬂﬂcaﬁﬂ% rmation

information for downlink data channels in the downlink 60- control channe
@ unfqlely Heftifidtd based BAtBroatiasifilsrmatibhansmission  power

information of the communication terminals, and timing
control information for synchronizing the communication
terminals.

15 13. The base station as claimed in claim 12,
wherein symbol positions of the uplink data transmission
information in a downlink control channel is uniquely
identiftiable based on broadcast information.

20 14. The base station as claimed in claim 13,
wherein a transport format of the downlink control
channel is variable.

15. The base station as claimed in claim 7,
25 wherein a broadcast channel transmitted from the base
station includes a transport format of a downlink
control channel, a maximum number of multiplexed users,
and information 1indicating arrangement of resource
blocks.
30
16. The base station as claimed in claim 15,
wherein  symbol positions of resource allocation
information for downlink data channels in the downlink



17. The base station as claimed in claim 7, 5 wherein an L3 signaling control
information to be transmitted from the base station to the selected ones of
the communication terminals includes information indicating whether

localized FDM or distributed FDM is us88-and information indicating a
transport format used 10 in persistent scheduling. 18. The base station as
claimed in claim 7, wherein sets of control information for the respective
commGARkioh tefhrash thergenatal aosty chidaietifdapde based on

channpkeadedseparatebmdei dme base station as claimed in claim 7,
wherein downlink transmission power for all multiplexed users is kept

substantially constant. 20 20. The base station as claimed in claim 1,
wherein resource bldcks biger #R&e thetatdarceastiockbaamsehtdd fof Lphfk 7 -
d&@a transredsionafe allscateibion IBRNSoUATIP0I 25 RIFdintaltdss staon be
as.c'a%%ghﬁlﬁwdl’ #B fe{bg aﬁa?ééor ﬁa%%ﬁteﬁg” BRACKEL LARIRIS s
using one of the resource blocks allocated for uplink_data transmission, use

of the Bhe cfife réSHlER KI6LELB0 R EraHRliSsiohN B &R ntedd B MeHel ON
base siatidicas nhgmeldenieaimibeahiereth -BRMiIf errorsiarerdeéiectat] iRDM is

paCkeE?s%%ln%ﬂizﬁteﬁ'n'f%iﬂﬂati??cfﬁs‘iw&?é%l‘ﬂ?'ﬁ%a%"cé{)‘?f\%%(‘ﬂfowi“i‘oqf#ﬁt used

transmission, a grant 41 s used to allocate resource blocks for

rEtrandiidddis e He §RIRIHAIEBES only a part of normal grant

18. The base station as claimed in claim 7,
wherein sets of control information for the respective
communication terminals iIn the general control channel

15 are channel-coded separately.

19. The base station as claimed in claim 7,
wherein downlink transmission power for all multiplexed
users iIs kept substantially constant.

20
20. The base station as claimed in claim 1,
wherein resource blocks other than the resource blocks
allocated for uplink data transmission are allocated for
retransmission.
25

21. The base station as claimed in claim 1,
wherein 1T an error i1s detected in a packet transmitted
using one of the resource blocks allocated for uplink
data transmission, use of the one of the resource blocks

30 for transmission iIs prevented.

22. The base station as claimed i1in claim 1,
wherein



information. 23. A transmission method used by a base station that employs

a multicarrier scheme and performs 10 frequency scheduling, the method
comprising the steps of: receiving channel condition information from
communication terminals and generatiﬁﬁjs'cheduling information for

allocating one or more of resource 15 blocks each including one or more
subcarriers to each of selected ones of the communication terminals having
good channel condiforybassd anenhalekasteohditipacismmadt@nsmi tted

encodingiagd neadulatingoeantieol grsinels 20 ivduting agsnerapsankol data
channel to, ?nf'& ?gRd by, thE%P§H¥““ gt %‘gtgrmt%a'sa{’i Pc?@a?#t%i A source

specific control _chanriels to bé decoded by the selected ones of the
commBArR@enkermireid anaEkesAREated8ne or more of the resource
blecks; and 25 timetHyisienrmulipeking:theogdyeral pantrobthabrebdnd) ikt
specifii;nc‘o&tﬁ? fpgnpels according to the scheduling information, wherein

the resource blocks specified in the specific control channels and allocated

for uplink data 30 transmission are associated with the resource blocks used
to transmit downlinkacknawladgernensiformateth@d. Ausaimupyicatonbase

termin ;lgg%w 6% %ﬁm%ﬁ@muﬁﬁewtﬁs & AulicadiRy SSEPRSms

is employed and frequency sc ing is performed, the communication
t%?rningrﬁﬂhh%?@)hg.s‘&*?@éﬁwi%gunit fIFERRE r U EShREI FRarfikses

includio§za general control channel to be decoded by communication

terminals in generalapdjyving channel condition information from
communication terminals and generating scheduling
information for allocating one or more of resource

15 Dblocks each including one or more subcarriers to each of
selected ones of the communication terminals having good
channel conditions based on the channel condition
information;

encoding and modulating control channels

20 including a general control channel to be decoded by the
communication terminals in general and specific control
channels to be decoded by the selected ones of the
communication terminals that are allocated one or more
of the resource blocks; and

25 time-division-multiplexing the general control
channel and the specific control channels according to
the scheduling information,

wherein the resource blocks specified in the

specific control channels and allocated for uplink data

30 transmission are associated with the resource blocks
used to transmit downlink acknowledgement information.

24. A communication terminal used in a



specific control channels to be decoded by selected communication

terminals to each of which one or more resource blocks are allocated; 10 a
separat=ing unit configured to separate the general control channel and the
specific control channels that are time-‘&i%Tsion-multiplexed; a control channel
decoding unit configured to decode the general control channel and to

decode a 15 corresponding one of the specific control channels that is
includ€Q@TMHH 6A% HRMoRY 8L &R redtirEe Hlocky! Hibeated &y thescheme  is

commenishiigadermmal bpsegiamdgsodettebleEkilocagiongetermaiie,in the
the geggﬁ%uﬁq@g&li ma%etlﬁﬂggoc%%?ﬁ?%iﬁi g unit configured to transmit
fageh

a data channel using one or more resource blotks specified in the
corresponding one ®f HeCep¥difg contrbl cPahheis 8Ad ERoEsERIfve upRAkrol
d&a trenanmedisn, Wheleinithg resougemblogks spaetfieslin diea2sedpeattic be

contro S all f ink d issiop are iated

with re@%%zar)?e% e Iogé\g usggﬁt[gﬂ%séé’rﬁtg owan{%Y<t'Fgcr:?'ll%r[l‘(])%vIedpn emgarﬁr? EFAC and
inform886F 134 CA reeBptiol metingdsd hea c'%‘?nnﬁﬁﬁé&f%fh Ryteshibarked
a conwunmicati cxntdysientavinanezd sulticardacschdmevisiemployed amd more

frqu(e_pgg(ﬁgpggu(ﬂ]g& eHP%E?i’I cmgfggtpod comprising the steps of:

receiving control channels including a general -63- control channel to be

d€coded by comméhicRrRARIHIhIS M GerOal hadrgiicitie cShgirate the
channgbnterizd decanetdly setdced ebmnaunticatidmeterrsipadd i eachcontrol

which opgnRE ROTEHEBOHIRE PRKS @6 PURGALH: PEPRIRIRGthe general

control channel and the sgecific control channels that are time-division-
a control channel decoding unit configured to

decode the general control channel and to decode a

15 corresponding one of the specific control channels that
is included in the one or more of the resource blocks
allocated to the communication terminal based on
resource block allocation information 1iIn the general
control channel; and

20 a transmitting unit configured to transmit a
data channel using one or more resource blocks specified
in the corresponding one of the specific control
channels and allocated for uplink data transmission,

wherein the resource blocks specified in the

25 specific control channels and allocated for uplink data
transmission are associated with resource blocks used to
transmit downlink acknowledgement information.

25. A reception method used by a communication
30 terminal in a communication system where a multicarrier
scheme is employed and frequency scheduling is performed,

the method comprising the steps of:
receiving control channels including a general



multiplexed; decoding the general control channel and decoding a
corresponding one of the specific control 10 channels that is included =in the
one or more of the resource blocks allocated to the communication terminal
based on resource block allocation infoffation =in the general control
channel; and transmitting a data channel using one or more 15 resource
blocks specified in the corresponding one of the specific control channels

and alkate@ loralsimne HatPrBfs fiespeie dyvher e e PdssikEe bid@kninal s
specifipd igyéhe IsPECHiGTospet ¢Faanaisabdadoeatashionsipitok dataddeoded
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or more resource blocks are allocated;

separating the general control channel and the
speciftic control channels that are time-division-
multiplexed;

decoding the general control channel and
decoding a corresponding one of the specific control
channels that i1s included in the one or more of the
resource blocks allocated to the communication terminal
based on resource block allocation information in the
general control channel; and

transmitting a data channel using one or more
resource blocks specified In the corresponding one of
the specific control channels and allocated for uplink
data transmission,

wherein the resource blocks specified in the
speciftic control channels and allocated for uplink data
transmission are associated with resource blocks used to
transmit downlink acknowledgement information.





