-1 - DESCRIPTION MOBILE STATION, BASE STATION, BASIC
FREQUENCY BLOCK SPECIFYING METHOD AND BAND CONTROL
METHOD 5 TECHNICAL FIELD The present invention relates to a mobile
station, a base station, and a band allocatihg—method. 10 BACKGROUND
ART In 3GPP (3rd Generation Partnership Project), radio interfaces for
E-UTRA (Evolved UMTS Terrestrial Radio Access) are standardized. The
15 system bandwidth defined for EpgdRA\istpNHz at the minimum and
20 MHz at the maximum, the maximum downlink data rate is 300 Mbps,
and the maximum uplink data rate is 75 Mbps (see 3GPP TS36.306
(ve.1NHP bbﬁ)ép%ﬁh@% tRe$Faxihirh1&Ydend Dal GwibHF QP EO M BLOCK
for E-UTRA, $EQbkiriuG tidhIm3BioANIndB AdtR plaiN b &wibih Tdf @D
mnobile station for E-UTRA is 20 MHz. As shown in Fig. 1, the mobile

stati rapsm eceive with the bandwidth of 5 MHz 25 when
the Q;Et(glr_a'nﬂgaa}ﬁgz Wigtﬁéi]sgg MHz, and_the mobile station can transmit and

receive with the bah@Ride @$20 MHAWRBT i syedA bamakRitfismePrile
MHzsfor tdh@ample 3B GieaiiRE ORiNVENDEDN [RAGBLEMIBYTO
BE S{ag¥eld BY THE INVENTION] In a future radio access system such
s IMT-Advanced (also referred to as LTE-Advanced in 3GPP), a higher
data rate (for example, the maximum 35 downlink data rate of 1 Gbps) is
requﬁ@&m%gﬁkuch a higher data rate, a wider system
In 3GPP (3rd Generation Partnership

Project), radio interfaces for E-UTRA (Evolved UMTS
Terrestrial Radio Access) are standardized. The

15 system bandwidth defined for E-UTRA i1s 1.4 MHz at
the minimum and 20 MHz at the maximum, the maximum
downlink data rate is 300 Mbps, and the maximum
uplink data rate i1s 75 Mbps (see 3GPP TS36.306
(V8.1.0)).

20 Depending on the maximum system bandwidth
of 20 MHz for E-UTRA, the maximum transmission and
reception bandwidth of a mobile station for E-UTRA
is 20 MHz. As shown in Fig. 1, the mobile station
can transmit and receive with the bandwidth of 5 MHz
25 when the system bandwidth is 5 MHz, and the mobile
station can transmit and receive with the bandwidth
of 20 MHz when the system bandwidth is 20 MHz, for
example.

30 DISCLOSURE OF INVENTION
[PROBLEM(S) TO BE SOLVED BY THE INVENTION]
In a future radio access system such as
IMT-Advanced (also referred to as LTE-Advanced in
3GPP), a higher data rate (for example, the maximum

35

downlink data rate of 1 Gbps) i1s required.
Depending on such a higher data rate, a wider system
bandwidth (for example, the maximum system bandwidth



bandwidth (for example, the maximum system bandwidth - 2 - of 100
MHz) is required. On the other hand, in order to achieve orderly (smooth)
transition from the existing system such as E-UTRA to the future radio
access system, 5 full support of the existing terminals such as E- UTRA
terminals is required. In order to satisfy these requirements, the future
radio access system needs to support UE (User Equipment) capabilities
of plgrpl maEine 3.0 fnpavasiarednd reception bandwidths. For
example, as showp in Eig, 2 ure.radio acce e _neegs.t
support both the m@éri]le%ﬁgtigrﬁp \ﬁ/é:igh r&%ﬁ%faﬁ&mi? Er(%’ ?ec%lf_%/e%% h'he®
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(or a portion thereof) and the mobile station which
15 can transmit and receive with the bandwidth of 20
MHz .

Provided that E-UTRA terminals are fully
supported in IMT-Advanced, it is assumed that the
minimum value of the maximum transmission and

20 reception bandwidths is 20 MHz. Accordingly, it is
required that both terminals (E-UTRA terminals)
which can transmit and receive data with the maximum
bandwidth of 20 MHz at most and terminals (IMT-A
terminals or IMT-Advanced terminals) which can

25 transmit and receive data with the transmission and
reception bandwidth of 20 MHz or more be supported
in IMT-Advanced.

It 1s a general object of the present
invention to support both existing terminals such as

30 E-UTRA terminals and new terminals such as IMT-A
terminals, and to efficiently allocate bands to
these terminals.

[MEANS FOR SOLVING THE PROBLEM(S)]

In one aspect of the present invention,

35 there is provided a base station, including:

a receiving unit configured to receive a

UE capability regarding a bandwidth from a mobile



In one aspect of the present invention, 35 there is provided a base
station, including: a receiving unit configured to receive a UE capability
regarding a bandwidth from a mobile 3 - station; and a specifying unit
configured to specify, among plural basic ffequency blocks included in a
system band, one or more basic frequency blocks to 5 be used by the
mobile station based on the UE capability. In another aspect of the
presertdpgasiionathere is provided a mobile station, including: a

transmitting unit cogf%ttgggni zﬁ:dmt rgp a g&hcla?%ng/ eggrdéggegnl fy,

bandwidth to a base trol uni ured to set
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the hgse u@é@orbgasﬁﬁjeoﬂnﬁb‘ﬁ e carabtinpinisasegr eppaghef the
pres%%tdg\be{;p%y there is provided a basic frequency block specifying
method'Iin a base-“siation, including the steps of: 20 receiving a UE

capability regardind 8 IR raPs Flotd sten PoRPSIEEiRfiRyention,
amoitidpplceal basjerfrequaady dloukb inbtudetiat raystenm bd ] omg or
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transhligik G ERBHability regarding a 30 bandwidth to a base station:
and a control unit configured to set, among

plural basic frequency blocks included in a system
band, a transmission or reception band to one or

15 more basic frequency blocks specified by the base
station based on the UE capability.

In another aspect of the present invention,
there is provided a basic frequency block specifying
method iIn a base station, including the steps of:

20 receiving a UE capability regarding a
bandwidth from a mobile station; and

specifying, among plural basic frequency
blocks included in a system band, one or more basic
frequency blocks to be used by the mobile station

25 based on the UE capability.

In another aspect of the present invention,
there is provided a band control method in a mobile
station, including the steps of:

transmitting a UE capability regarding a

30 bandwidth to a base station; and

setting, among plural basic frequency
blocks included In a system band, a transmission or
reception band to one or more basic frequency blocks
specified by the base station based on the UE

35 capability.
[ADVANTAGEOUS EFFECT OF THE INVENTION]
According to an embodiment of the present



setting, among plural basic frequency blocks included in a system band, a
transmission or reception band to one or more basic frequency blocks
specified by the base station based on the UE 35 capability.
[ADVANTAGEOUS EFFECT OF THE INVENTION] According to an
embodiment of the present - 4 invention, it is possible to support both
existing terminals such as E-UTRA terminals and new terminals such as
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bandwidth for a radio access system in accordance
with an embodiment of the present invention.

Fig. 3 shows a conceptual diagram of a

15 layered bandwidth configuration In a radio access
system In accordance with an embodiment of the
present invention.

Fig. 4 shows a first example of combining
basic frequency blocks.

20 Fig. 5 shows a second example of combining
basic frequency blocks.

Fig. 6 shows a third example of combining
basic frequency blocks.

Fig. 7 shows a fourth example of combining

25 basic frequency blocks.

Fig. 8 shows a flowchart of a band
allocating method iIn accordance with an embodiment
of the present invention.

Fig. 9 shows a first exemplary

30 configuration of a synchronization channel and a
broadcast channel i1n accordance with an embodiment
of the present invention.

Fig. 10 shows a second exemplary
configuration of a synchronization channel and a

35 broadcast channel i1In accordance with an embodiment
of the present invention.

Fig. 11 shows a third exemplary



of the present invention. Fig. 9 shows a first exemplary 30 configuration of
a synchronization channel and a broadcast channel in accordance with
an embodiment of the present invention. Fig. 10 shows a second
exemplary configuration of a synchronizat®rchannel and a 35
broadcast channel in accordance with an embodiment of the present
invention. Fig. 11 shows a third exemplary -5- configuration of a
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DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS
[DESCRIPTION OF NOTATIONS]

10

101
103
105
107
109
111
151
153
155
157
159
161
20

201
203
205

mobile station

RF reception circuit
band control unit

CP removing unit

FFT unit

demultiplexing unit
decoding unit

encoding unit
multiplexing unit

IFFT unit

CP adding unit

RF transmission circuit
band control unit

base station

RACH receiving unit

UE band allocating unit
multiplexing unit

[BEST MODE OF CARRYING OUT THE INVENTION]

With reference to the accompanying
drawings, embodiments of the present invention are
described below.



155 IFFT unit 157 CP adding unit 159 RF transmission circuit 161 band
control unit 30 20 base station 201 RACH receiving unit 203 UE band
allocating unit 205 multiplexing unit [BEST MODE OF CARRYING OUT
THE INVENTION] 35 With reference toth€ accompanying drawings,
embodiments of the present invention are described below. - 6 <Concept
of a layered bandwidth configuration or a layered OFDMA configuration>
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maxitAfE raRr¥REsBnRaRteadkRdn BdndRaRSYREMidetide radio
referearCess Bgstem has the system bandwidth of 100 MHz,

for example. In this case, the whole system band
can be divided into five frequency blocks of 20 MHz.

15 The frequency block of 20 MHz corresponding to the
maximum transmission and reception bandwidth of the
E-UTRA terminal is referred to as a basic frequency
block. The bandwidth of the basic frequency block
iIs referred to as a basic bandwidth. 1In other words,

20 the basic frequency block corresponds to the minimum
value of the maximum transmission and reception
bandwidths of terminals (also referred to as UE
(User Equipment) terminals, mobile stations, or
mobile terminals) supported In the radio access

25 system. In Fig. 3, the center frequency of the
center basic frequency block is the same as the
center frequency of the system band, since the whole
system band can be divided into an odd number of
basic frequency blocks.

30 When the radio access system has the
system bandwidth of 80 MHz, for example, the whole
system band can be divided into four basic frequency
blocks. However, as shown in Fig. 3, the whole
system band may be divided into basic frequency

35 Dblocks, such that the center frequency of the center
basic frequency block iIs the same as the center
frequency of the system band. In this case, the



(User Equipment) terminals, mobile stations, or mobile terminals)
supported in the radio access 25 system. In Fig. 3, the center frequency of
the center basic frequency block is the same as the center frequency of
the system band, since the whole system band can be divided into an
odd number of basic frequency blocks. 30 When the radio access system
has the system bandwidth of 80 MHz, for example, the whole system
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1andidtigs Kbendrasdsinf EgGuIgH e block, which is a portion
of the whole system band. 1In addition, the IMT-A

terminals can communicate using plural basic
frequency blocks depending on their UE capabilities.
It should be noted that the transmission and
20 reception bandwidth is not necessarily equal to the
UE capability. This i1s because the frequency
diversity effect cannot be achieved even though the
transmission and reception bandwidth is wider than a
predetermined value. This is also because overhead
25 of control information to report CQl (channel
quality indicator) increases due to the wider
transmission and reception bandwidth.
<Examples of combining basic frequency
blocks>
30 With reference to Figs. 4-7, examples of
combining plural basic frequency blocks are
described below.
Fig. 4 shows an example of combining basic
frequency blocks in consideration of guard bands in
35 the respective basic frequency blocks. In E-UTRA, a
guard band of 1 MHz is provided at the both ends of
the system band of 20 MHz, in order to reduce



UE capability. This is because the frequency diversity effect cannot be
achieved even though the transmission and reception bandwidth is wider
than a predetermined value. This is also because overhead 25 of control
information to report CQI (channel quality $dicator) increases due to the
wider transmission and reception bandwidth. <Examples of combining
basic frequency blocks> 30 With reference to Figs. 4-7, examples of
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guard band between adjacent basic frequency blocks
15 can be reduced. |In Fig. 5, the frequency of 1 MHz
corresponding to one of the guard bands in the
adjacent frequency blocks is used for the signal
band. When the guard band between the adjacent
frequency blocks is reduced, unused bands appear at
20 the both ends of the system band. These unused
bands may be used for guard bands or signal bands.
Increasing the guard bands at the both ends of the
system band can reduce interference with neighbor
systems. On the other hand, iIncreasing the signal
25 bands can improve transmission efficiency.

Fig. 6 shows an example of combining basic
frequency blocks such that each guard band between
adjacent basic frequency blocks 1s removed. As
described above, In the same radio access system,

30 interference among basic frequency blocks can be
reduced by allocation of orthogonal radio resources.
Thus, the guard band between adjacent basic
frequency blocks can be removed. The example shown
in Fig. 6 has wider unused bands at the both ends of
35 the system band, compared to the example shown Fig.
5. These unused bands may be used for guard bands
or signal bands.



band. When the guard band between the adjacent frequency blocks is
reduced, unused bands appear at 20 the both ends of the system band.
These unused bands may be used for guard bands or signal bands.
Increasing the guard bands at the both ends of the system band can
reduce interference with neighbor systems. On the other hand, increasing
the signal 25 bands can improve transmission efficiency. Fig. 6 shows an
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15 3 can be applled to the case where the system
band is discontinuous as shown in Fig. 7.
<Flowchart of a band allocating method>
With reference to Fig. 8, a flowchart of a
band allocating method in accordance with an

20 embodiment of the present invention is described
below.

First, upon power-up, before entering into
a soft-handover mode, or during a discontinuous
reception mode, the mobile station performs initial

25 cell search to detect a cell 1In which communications
are to be performed (S101). The mobile station
performs initial cell search by receiving a
predetermined signal sequence on the SCH
(synchronization channel) from the base station.

30 The initial cell search is performed in a
predetermined basic frequency block among plural
basic frequency blocks included in the system band.
For example, the initial cell search may be
performed in a center basic frequency block of the

35 system band. After a cell is detected, the mobile
station receives preliminary information about the
system band and the basic frequency blocks on the



15 Fig. 3 can be applied to the case where the system band is
discontinuous as shown in Fig. 7. <Flowchart of a band allocating

method> With reference to Fig. 8, a flowchart of a band allocating method
in accordance with an 20 embodiment of the present invention is

described below. First, upon power-up, before entering into a
soft-handover mode, or during a discontinuous reception mode, the
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mOdgHﬁC%%S%§ﬁ8"gﬁghWSf?s%o identify that i1t receives
15 the call (S105). When the PCH is transmitted only
in the center basic frequency block, the paging is
also performed in the center basic frequency block.
Alternatively, the paging may be performed in other
basic frequency blocks.
20 The mobile station transmits a RACH
(random access channel) preamble on the random
access channel to transmit a RACH message to the
base station indicating the UE capability (the
capability of the mobile station) regarding the
25 transmission and reception bandwidth (S107). As
used herein, the RACH preamble refers to control
information transmitted on the random access channel,
and the RACH message refers to control information
transmitted with a specified radio resource after
30 the mobile station receives a response indicating
that the base station has received the RACH preamble.
The RACH preamble may be associated with the UE
capability in advance in the mobile station and the
base station. The mobile station may report the UE
35 capability to the base station by transmitting the
RACH preamble associated with the UE capability.
Then, the base station allocates one or



station, the mobile station switches to an active mode. At this moment,
the mobile station uses the PCH (paging channel) to identify that it
receives 15 the call (S105). When the PCH is transmitted only in the
center basic frequency block, the paging i$lalso performed in the center
basic frequency block. Alternatively, the paging may be performed in
other basic frequency blocks. 20 The mobile station transmits a RACH
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15 station detects L1/L2 control signals in a blind
manner (S113). The mobile station transmits and
receives data on the shared data channel based on
information specified by the L1/L2 control signals.
For example, the mobile station transmits and

20 receives data using resources allocated by the base
station scheduler in the allocated one or more basic
frequency blocks.

The mobile station may continue
communications (camping) in the same basic frequency

25 Dblock after completion of data transmission and
reception. Alternatively, the mobile station gets
back to the predetermined basic frequency block (for
example, the center basic frequency block) for
subsequent communications (camping).

30 <Exemplary configurations of a
synchronization channel and a broadcast channel>

With reference to Figs. 9-12, exemplary
configurations of the synchronization channel and
the broadcast channel are described below.

35 The synchronization channel i1s used for
initial cell search and neighbor cell search. The
synchronization channel is transmitted according to



frequency blocks included in the system band. 10 The mobile station shifts
to the frequency position corresponding to the allocated one or more
basic frequency blocks based on the preliminary information on the
broadcast channel and the RRC signatind-#hformation (Slll). Then, the
mobile 15 station detects L1/L2 control signals in a blind manner (S113).
The mobile station transmits and receives data on the shared data

chanppbrsesran Hermatign sreriéad 8y tha-b¥ L2 campdlsionale For

exa \ il tjon t it O,receiyes da [

o i Pt TR e R
mord BE%E HrelleRcy @B&S.Tﬁeﬁuﬂmé@ﬁi%nrﬁ&Fc&Mﬁﬁ@ron'zat'on
commhqica&clnsi(sambmg_gem e sbihe bzay_im&afqmgmblpcloiftq]he
5??@6H@%9*%ﬁ?ﬁ@n$ﬁéﬁﬁ@ﬁﬁyfBﬂ?&@%;Aﬁ@“§ﬁgﬂ%d2?éﬂﬁﬁQed
stall S CK 10 re e C lreque

et PR RO THNEY A 76 (BE on the

commf Kt @aRpIg) BOLRERAGK QaRdGalbrisency blocks.
synchronigatien clianmel endt aibroadogsatidrnbbtyVith iBiefentd RA, the
Figs srAénpeminiay mﬁfi%lﬂéﬂ%l()fige émﬁqi@ﬂjﬂiﬂmeﬁﬁ@ﬁ?@ﬂ Y to
11 ppdcashehanog| redlasgiedielow 2 The pvachiopization o
channel’is'used for “Initial cell'search and neighbor cell search. The

synchrgHTAliBn chfnFFAPRAERRAIREAENEd Friadiernpad tted
requgsm@eytsSFaisexamapld the aymabioazzaticmanaekl has toisersm iHeted
200 kije frgstepimfs-UTRA. For example, the synchronization channel is

placed on the centqr fieqyeacy LG SFRNROPSI GRS RIS Pcn

should be noted ) )
15 and the D-BCH. For example, band information about

the basic frequency block (the center basic
frequency block) i1s transmitted on the PBCH, while
band information about the whole system band and/or
information about the frequency position of each

20 basic frequency block is transmitted on the D-BCH.

Fig. 9 shows a first exemplary

configuration of the synchronization channel and the
broadcast channel, when the system band (for example,
100 MHz) includes plural basic frequency blocks (for

25 example, 20 MHz). In the Tirst exemplary
configuration, the synchronization channel and the
broadcast channel are mapped to a predetermined
basic frequency block (for example, the center basic
frequency block). According to this channel

30 configuration, the mobile station needs to shift to
the frequency blocks which are allocated to the
mobile station in step S111 in Fig. 8, and get back
to the original predetermined basic frequency block
after transmitting and receiving data in order to

35 receive iInformation on the synchronization channel
and broadcast channel. Mapping the synchronization
channel and the broadcast channel to a single basic



that the synchronization channel may not be on the 200 kHz raster in the

other basic frequency blocks. In order to maintain compatibility with

E-UTRA, the synchronization channel is configured according to 10 the

same requirements as those for E-UTRA. Fdr-example, the

synchronization channel is transmitted every 5 ms and the broadcast

channel is transmitted every 10 ms. The broadcast channel includes the

EBCHréé@@Hé e P1BeR. fror %F@'ﬁ}a{?ﬂﬁ@ﬁnf@é{ﬁaw tB%e rhead
asi ency blo S

the PBC lhv%;hl ey Jﬁéﬁ(‘iﬁ gﬁdrm&%ﬁ@b@ﬂ%{ tﬁrﬂe%mo e system b@rﬁ équsr%n

|hkﬂﬁ@ﬂ@ﬁ§5mﬁtﬁ@ﬂéa&ﬁﬁﬁﬁk@%onofead120ba&cﬁemxwmybbck
is transmitted on the rBCH) Bigo@shews adivstaxe xpigyy eaopfiguration
of t?@éﬁ%f éﬁi%‘rﬁ"@ﬁn%%@dst%ﬁc‘PfPéﬁ‘i%iéﬂil@?ﬂ%HWﬁfbtheand the
sys e Z S |
bIocks or e%?éréﬁrgpg%el\ﬁm N‘Iﬁ thﬂeH irs %xe%nﬁp ar%Q%or\;ﬁg%tl tion, the

synchRINAGEA %ﬁdr%bi aﬁB%h@Wé‘ébﬁ:%@t‘&?aﬁh@Par@ ljtb% mapped
predézrainedebadie fraduety ddackg fof leaqmpm;}hd)dm«kr (EShg
frfill@@&mbmik) ﬁr%fﬁ%?gt‘@ﬂhﬁa@@ilalnﬂ*ﬁ@q}]@@ﬁ&v%%dﬁ ”twﬁethe
atl S e wni r 0} e
oo DS e C R B T R f e i

pred&'é%H%G%ésQ'f%‘dﬁ%ﬂcy HIEERT: agtb?graﬁgmlﬁ'ﬂ‘n'gsarﬁ‘%@@@hg data
in ordemté Bueadive mfortietionanithe sgictdmpativbedsntiel ahd ft to

groaﬁﬁ%zfﬁé@ﬂ%riﬂ D%'I@)H’I@ssmﬁli@?'zélﬁén @ﬁ@ﬁ&ﬁﬁftﬂj 8 the
SIS E S SR, DDA

15 to the original prédetermined basic frequency block
after transmitting and receiving data in order to
receive information on the synchronization channel
(in order to perform neighbor cell search). On the
other hand, the mobile station need not get back to

20 the original predetermined basic frequency block in
order to receive information on the broadcast
channel.

Fig. 11 shows a third exemplary

configuration of the synchronization channel and the

25 Dbroadcast channel. 1In the third exemplary
configuration, the synchronization channel is mapped
to all the basic frequency blocks and the broadcast
channel 1s mapped to a predetermined basic frequency
block (for example, the center basic frequency

30 block). According to this channel configuration,
the mobile station needs to shift to the frequency
blocks which are allocated to the mobile station iIn
step S111 in Fig. 8, and get back to the original
predetermined basic frequency block after

35 transmitting and receiving data in order to receive
information on the broadcast channel. On the other
hand, the mobile station need not get back to the



channel from increasing. Fig. 10 shows a second exemplary 5
configuration of the synchronization channel and the broadcast channel.
In the second exemplary configuration, the synchronization channel is
mapped to a predetermined basic frequeAéy block (for example, the
center basic frequency block) and the 10 broadcast channel is mapped to
all the basic frequency blocks. According to this channel configuration,
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the synchronization channel and broadcast channel.

While Figs. 9-12 show that the
synchronization channel or the broadcast channel 1is
included in the center basic frequency block as the
predetermined basic frequency block, the
synchronization channel or the broadcast channel may
be included in one or more basic frequency blocks.

<Configuration of a mobile station>

With reference to Fig. 13, the
configuration of a mobile station 10 In accordance
with an embodiment of the present invention 1is
described below.

A receiver of the mobile station 10
includes an RF reception circuit 101, a band control
unit 103, a CP removing unit 105, an FFT (Fast
Fourier Transform) unit 107, a demultiplexing unit
109, and a decoding unit 111.

Downlink signals received by a reception
antenna are supplied to the RF reception circuit 101.
The RF reception circuit 101 obtains information
about the reception band from the band control unit
103 and receives the downlink signals with the
reception band.



- 14 original predetermined basic frequency block in order to receive
information on the synchronization channel. Fig. 12 shows a fourth
exemplary 5 configuration of the synchronization channel and the
broadcast channel. In the fourth exemptar¥Sconfiguration, the
synchronization channel and the broadcast channel are mapped to all the
basic frequency blocks. According to this channel 10 configuration, the
mobile statipn ne?dﬂf@ %‘Hh@. Wﬁ%ﬁnﬁh Pleckowhich e alecaierd
to the maRlleUAUOMIN PRSI Fich s il neplyioh oef hack fope
original predetermined basic frequency block in order to receive
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101.thee Breaeandipn piedt bakeblanedgigenaiPblock (for example,
the center basic frequency block), the band control
15 information 103 controls the reception band so as to
communicate (camp) in the predetermined basic
frequency block to receive information on the
synchronization channel and the broadcast channel.
The CP removing unit 105 removes the guard
20 interval (CP: cyclic prefix) from the downlink
signals received by the RF reception circuit 101,
and the FFT unit 107 performs Fast Fourier Transform
to convert the signals into the frequency domain.
The demultiplexing unit 109 demultiplexes the
25 signals converted into the frequency domain into
information on the respective channels. The
decoding unit 111 decodes received data.
A transmitter of the mobile station 10
includes an encoding unit 151, a multiplexing unit
30 153, an IFFT (Inverse Fast Fourier Transform) unit
155, a CP adding unit 157, an RF transmission
circuit 159, and a band control unit 161.
The encoding unit 151 encodes transmission
data to be transmitted from the mobile station 10.
35 The multiplexing unit 153 multiplexes the
transmission data and information on the respective
channels. When the UE capability is transmitted to



35 about the reception band from the band control unit 103 and receives
the downlink signals with the reception band. - 15 The band control unit
103 controls the reception band of the mobile station 10. For example, in
the case of initial cell search, the bandcok@otunit 103 controls the
reception band so 5 as to perform cell search in a predetermined basic
frequency block (for example, the center basic frequency block). When
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RF transmission ) ) )
5 <Configuration of a base station>

With reference to Fig. 14, the
configuration of a base station 20 in accordance
with an embodiment of the present invention 1is
described below. The base station 20 includes a

20 RACH receiving unit 201, a UE band allocating unit
203, and a multiplexing unit 205.

The RACH receiving unit 201 receives an UE
capability regarding the bandwidth from the mobile
station. The UE band allocating unit 203 allocates

25 one or more basic frequency blocks to the mobile
station based on the received UE capability. For
example, when the same bandwidth as the UE
capability can be allocated, the UE band allocating
unit 203 allocates the band corresponding to the

30 received UE capability. When there are not enough
radio resources, the UE band allocating unit 203 may
allocate a narrower band than the received UE
capability. The multiplexing unit 205 multiplexes
information about the band allocated to the mobile

35 station into L2 control information or L3 control
information, and multiplexes band information about
the basic frequency block (the predetermined basic



circuit 159, and a band control unit 161. The encoding unit 151 encodes
transmission data to be transmitted from the mobile station 10. 35 The
multiplexing unit 153 multiplexes the transmission data and information on
the respective channels. When the UE—tabébiity is transmitted to - 16
the base station using the RACH message, the UE capability is also
encoded by the encoding unit 151 along with the transmission data and
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15 applied to any radio access system in which full
support of the existing terminals and a wider
bandwidth are required.
This international patent application is
based on Japanese Priority Application No. 2008-
20 088104 filed on March 28, 2008, the entire contents
of which are incorporated herein by reference.



unit 203 allocates the band corresponding to the 30 received UE
capability. When there are not enough radio resources, the UE band
allocating unit 203 may allocate a narrower band than the received UE
capability. The multiplexing unit 205 muttigiBxes information about the
band allocated to the mobile 35 station into L2 control information or L3
control information, and multiplexes band information about the basic
frequency block (the predetermined basia 1€ frequency block) into
broadcast information. In addition, information about the system band
may be multiplexed into the broadcast information. These types of
information are transmitted to the mobile 5 station. It should be noted that
cell search is performed on the synchronization channel in the present
gvention (not shown). In the embodiments of the present 10 invention,

migration from the existing.radio ste -as.the E-UTRA
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be used by the mobile station based on the UE
capability.
15

2. The base station as claimed in Claim 1,
20 further comprising:
a multiplexing unit configured to
multiplex a synchronization channel into a
predetermined basic frequency block.

25

3. The base station as claimed in Claim 2,
wherein:

30 the multiplexing unit multiplexes the
synchronization channel into a basic frequency block
in which a center frequency of the system band is
included.

35



a receiving unit configured to receive a UE capability regarding a
bandwidth from a mobile station; and 10 a specifying unit configured to
specify, among plural basic frequency blocks included in a system band,
one or more basic frequency blocks to bel¥sed by the mobile station
based on the UE capability. 15 2. The base station as claimed in Claim 1,
20 further comprising: a multiplexing unit configured to multiplex a

synchronization chgnnetjjio gaRede @ity hesiclieausaay pleck1zbim 1,

3. Tr]eu?qﬁ?es}atjﬁi&n%srcilgl]%ﬁ_in Claim 2, wherein: 30 the multiplexing

unit multiplexes the 'synchromzation channel into a basic frequency block

in which a center fréqieHcyid? Us et Hhkd GO idsitedstag 4.
The hadetstpllenxas claimedveGltine hafureler tokpriaing ra dettgieximed

gnit gefigerepriaguiefigiexbrerdcast channel into a predetermined 5
basic frequency block. 10 5. The base station as claimed in Claim 1,

wherein: the specifying unit specifies, among the plural basic frequency
blocks which are formed by dividing the system band based on a
maximum 15 transmission and reception bandwidth of the mobile station,
the one or more basic frequency blocks.
10 5. The base station as claimed in Claim 1,
wherein:
the specifying unit specifies, among the
plural basic frequency blocks which are formed by
dividing the system band based on a maximum
15 transmission and reception bandwidth of the mobile
station, the one or more basic frequency blocks.

20
6. The base station as claimed in Claim 1,
wherein:
the specifying unit specifies, among the
plural basic frequency blocks in which a guard band
25 Dbetween mutually adjacent basic frequency blocks 1is
reduced or removed, the one or more basic frequency
blocks.

30

7. A mobile station, comprising:
a transmitting unit configured to transmit
a UE capability regarding a bandwidth to a base
35 station; and
a control unit configured to set, among
plural basic frequency blocks included in a system



20 6. The base station as claimed in Claim 1, wherein: the specifying unit
specifies, among the plural basic frequency blocks in which a guard band
25 between mutually adjacent basic frequency blocks is reduced or
removed, the one or more basic frequencglocks 30 7. A mobile station,
comprising: a transmitting unit configured to transmit a UE capability
regarding a bandwidth to a base 35 station; and a control unit configured
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mobif 8N ab2RGAe @M &lfn VE wirR&RI1d §¢-control unit sets the
reception band to a predetermined basic frequency block, upon receiving
iformation on a synchronization channel. 15 9. The mobile station as
claimed in Claim 8, wherein: the control unit sets the reception band 20

to a basic frequency block in which a center frequency of the system

band is included, upon receiving information on the synchronization
channel. 25 10. TH2.mdbie statianl &s sitiatacbin Gainc Fawhedcciin Claim

7, wherein:

10 the control unit sets the reception band
to a predetermined basic frequency block, upon
receiving information on a synchronization channel.

15

9. The mobile station as claimed in Claim
8, wherein:
the control unit sets the reception band
20 to a basic frequency block In which a center
frequency of the system band is included, upon
receiving information on the synchronization channel.

25

10. The mobile station as claimed in Claim
7, wherein:
the control unit sets the reception band
30 to a predetermined basic frequency block, upon
receiving information on a broadcast channel.

35
11. A basic frequency block specifying
method In a base station, comprising the steps of:



the control unit sets the reception band 30 to a predetermined basic
frequency block, upon receiving information on a broadcast channel. 3 5
11. A basic frequency block specifying method in a base station,
comprising the steps of: - 2-1- receiving aJE tapability regarding a
bandwidth from a mobile station; and specifying, among plural basic
frequency blocks included in a system band, one or more basic 5

frequency blocks tq-beases Ay tnaa mebilegatian hasedreyhedifg
capg?eps cv*]io .]:% Afﬁ%’f}]d gurﬁ h%dtlgtai bll%r%atlon comprlsmg

the transmitting a capability rega ng a bandwidth to a base

station; and 15 setfRE ahbriHraPBOireditRd hesdSndngsypney
systdnk daks, a tradsmigsion or aesysibenbanarid pnee nare hasie basic

f eqUEREYy @BWS% IWPSERY by dheybaspseigligybasasl abhRIE station
capqggéyedz on the UE capability.

10
12. A band control method in a mobile
station, comprising the steps of:
transmitting a UE capability regarding a
bandwidth to a base station; and
15 setting, among plural basic frequency
blocks included in a system band, a transmission or
reception band to one or more basic frequency blocks
specified by the base station based on the UE
capability.
20



