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As shown in Fig. 1, a frequency bandwidth
used in the system is divided into multiple resource
blocks (divided into three resource blocks in Fig.
1), and each of the resource blocks includes one or
more subcarriers. The resource block is also
referred to-as a frequency chunk or a frequency
block. One or more resource blocks are allocated to
a mobile station. The technology for dividing a
frequency band into multiple resource blocks is
described in P. Chow, J. Cioffi, J. Bingham, “A
Practical Discrete Multitone Transceiver Loading
Algorithm for Data Transmission over Spectrally
Shaped Channel”, IEEE Trans. Commun. vol. 43, No.
2/3/4, February/March/April 1995, for example.

-_

I

*G00002*



35 Algorithmfor Data Transm ssion over Spectrally

Shaped Channel ", | EEE Trans. Conmun. vol. 43, No.
2/ 3/ 4, February/ March/ April 1995, for exanple. i |
LICLIEL 0D VT VT VL VELR FLIL 1T *000002* -
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information about a modulation scheme and a coding
20 rate used for the shared data channel; control

information used for H-ARQ (Hybrid Automatic Repeat

Requesﬁ); etc. . '

On the other hand, a broadcast channel

(BCH) is a common control channel received by all
25 mobile stations (UE: User Equipment) including idle
mobile stations. .The broadcast channel is typically
transmitted with fixed radio resources (resource
blocks) and a fixed modulation scheme and a fiked
coding rate. In addition, H-ARQ is not used for the
30 broadcast channel.

As shown in Fig. 3, when the broadcast
channel is conventionally placed on resource blocks
used for the shared data channel, there is a problem
in that the L1/L2 control channel correSponding to

35 the broadcast channel is wasted in the subframe. As
shown in Fig:2, for example, when all of eight

resource blocks are used for the shared data channel,



30 broadcast channel. As shown in Fig. 3, when the
broadcast channel is conventionally placed on
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, a broadcast channel generating unit
20 configured to generate a broadcast channel;
an L1/L2 control channel generating unit
configured to generate the L1/L2 control channel
corresponding to the broadcast channel, which
includes at least one broadcast channel control
25 information from the group consisting of:
an update flag indicating whether
information on the broadcast channel is modified,
broadcast channel allocation
information, and
30 L3 control information for the
- broadcast channel; and
a multiplexing unit configured to
multiplex the broadcast chénnel, the shared data
channel, and the L1/L2 control channel into the
35 subframe.
In another aspect of the present invention,

there is provided a mobile station for receiving a



infornmati on on the broadcast channel is nodified,
broadcast channel allocation information, and 30 L3
control information for the .broadcast channel; and a
mul tiplexing unit configured to4 multiplex the

br oadcast channel, the shared data channel, and t he
LI /L2 control channel into the 35 subfrane.
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base station transmits a radio frame where an L1/L2
control channel is multiplexed into a portion of a
subframe to transmit data on a shared data channel;

20 1nclud1ng the steps of:
generating a broadcast channel;
generating the L1/L2 control channel
corresponding to the broadcast channel, which
includes at least one broadcast channel control
25 information from the group consisting of: ‘
an update flag indicating whether
information on the broadcast channel is modified,
broadcast channel allocation
information, and
30 L3 control information for the
broadcast channel; and _
multiplexing the broadcast channel and the
L1/L2 control channel into the subframe.
[Effect of the Invention]
35 _ According to an embodiment of the present
invention, a control channel can be efficiently used

when resource blocks are allocated to a broadcast



i ncludes at | east one broadcast channel control 25
information fromthe group consisting of: an update
flag i ndicating whether information on the broadcast
channel is nodified, broadcast 5channel allocation

i nformati on, and 30 L3 control information for the
broadcast channel ; and nultipl exi ng the broadcast

chan d the LI/L2 control channel into the
sung Effect of the Invention] 35 According to an
enbodlnent of the present invention, a contro
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resource bl ock g. 2 shows, a_di agram wher
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the subffame, shopg: 19, '_:L'eg(edg U;Léo Fégsuﬁf%q}%s a base
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present inventibd: ﬁlﬁhQW%ﬂRﬁ%?%PFFBmEﬁéﬂquncontr°1
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an tﬁgbqgj {gmg %Q%npr?§%qy inyention. 20 Fig. 7
shows a é%ordance W th an
]fénbodinEnt of Fhe-pbesbaws a base station in accordance

with an embodiment of the present invention.

Fig. 6 shows a flowchart for generating a
L1/L2 control channel in accordance with an
embodiment of the present invention. _

20 Fig. 7 shows a mobile station in
accordance with an embodiment of the present
invention.

Fig. 8 shows a flowchart for processing a
broadcast channel in accordance with an embodiment

25 of the present invention.

Fig. 9 shows a radio frame including both
a primary BCH and a secondary BCH.

DESCRIPTION OF THE PREFERRED EMBODIMENTS
30 [Description of Notations]

10 base station _

101 broadcast channel generating unit

103 L1/L2 control channel generating unit

105 shared data channel generating unit
35 ' 107 mapping unit

109 multiplexing unit

111 transmission unit
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invention. Fig. 8 shows a flowhart for processing a
br oadcast channel in accordance wth an enbodi nent 25
of the present invention. Fig. 9 shows a radio frane

i ncluding both a primary BCH-akd-a secondary BCH.
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br oadcast chanﬂfl gg (:[r at |‘_0_%L unit 103 L1/L2 control
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unit 111 transghsgLRQ 1 b bile station 201
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15 users in the case where the BCH is not multiplexed

into the subframe. 1In other words, regarding the
subframe including the BCH, smaller radio resources
are available for the shared data channel.
Accordingly, it is necessary to decrease the maximum

20 number of users placed on the subframe and to
prevent available radio resources per user in the
subframe including the BCH from becoming smaller
than available radio resources in other subframes.
At the same time, the maximum number of users placed

25 on an L1/L2 control channel becomes smaller and the
corresponding radio resources on the L1/L2 control
channels are unallocated. With reference to Fig. 4,
an approach is described below for transmitting BCH
control information on the L1/L2 control channel

30 corresponding to the BCH resource blocks and
reducing waste on the L1/L2 control channel.

The following information is transmitted
as BCH control information on the L1/L2 control
channel.

35 (1) Update flag indicating whether
information on the BCH is modified

Information transmitted on the BCH may not
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20 nunber of users placed on the subframe and to
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a||é§§p@yqﬁﬂon transmltted on the L1/L2 control channel
corresponding to the shared data channel)

20 As described above, the base station uses
fixed resource blocks for the BCH. However,
resource blocks may not be statically allocated, but
may be dynamically allocated to the BCH. When
resource blocks are dynamically allocated,

25 allocation information indicating radio resources
for the BCH is transmitted on the L1/L2 control
channel corresponding to the BCH.

When resource blocks are dynamically
allocated to the BCH, the base station may first

30 allocate radio resources to the shared data channel,
and then may allocate the remaining radio resources
to the BCH. Since the BCH are received by mobile
stations within the whole cell area, scheduling or
allocating suitable resource blocks to the BCH is

35 1less needed. Therefore, any radio resource may be
allocated to the BCH.

Particularly when multiple resource blocks



dynam cally allocated to the BCH (part of information
transmtted on the L1/L2 control channe

corresponding to the shared data channel) 20 As

descri bed above, the base stati&n uses fixed resource
bl ocks for the BCH However, resource bl ocks may not
be statically allocated, but nay be dynam cally
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(for. example, #0) for the BCH in advance. The use

20 of the unassigned user ID allows for a common format
between information included in the L1/L2 control
channel corresponding to the BCH and shared control
information included in the typical L1/L2 control
channel.

25 (3) Part of L3 control information
transmitted on the BCH

"Transmitting L3 control information on the
L1/L2 control channel can substantially increase the
field of the BCH.

30 As described above, BCH control
information transmitted on the L1/L2 control channel
includes (1) the update flag, (2) allocation
information, or (3) L3 control information. It
should be noted that the combination of (1)-(3) may

35 Dbe used for the BCH control information.

The base station may transmit nothing on
the L1/L2 control channel corresponding to the BCH,
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the all ocated radi o resources, as shared control 15
information included in the LI/L2 control channe
corresponding to the shared data channel. Wen radio
resources are dynamically alloc&ed to the BCH,. .the
base station may determ ne an unassi gned user |ID (for
exanpl e, #0) for the BCH i n advance. The use 20 of

t he ssign |l ows for comm
be tﬁggk ﬁ?d?ﬁa |onSml %%ﬂﬁit ©t e LIS et H%m%
charied] Qxﬁmekﬁonﬁhﬁghaﬁqtﬂiix}panmayhauﬁpqmmtr@dlo

i nf QrarRtd Oﬂ'bt n@héded /12 tden ¢ ¥P1 cahahbkel? d‘&%é@bondmg to
channel (ég Part aof L3 control informat _
trandf ﬁBegéﬁ“ﬁrarr?s Rt VAGSE3 Cédht gfrease

¥ nf crometd on ©manhel bWl comd r édubanneltecaference with
subgtantd aldyjincrease the field of the BCH 30 As

descri bed above, BCH control information transnmtted

on the L1/L2 cbREFBFt&FanR Basel §88s1eD] the update
flag, (2) alloeaglion shufwy ratsoOfucetredo i e oktation

|nf 0 ul e note that the ¢ i nation
f)na‘%ﬁ)J]CCé}‘ggﬁgg &gét for The® Ebﬁeé‘&nt rfglrTbne present
1@ nf anv&itoen TheThasPasteatdtort ey 1Panswiltudes M Ngreadcast

thechqla/nts?elcog@ﬁ@kaem@@n@nlqprmﬁpoaﬂl na /1 té&@%!t 9
|nst ad of transn1§t n ebﬁfﬁéenent oned é%% %B 1
For CoRA L SR B ea ol Ok SUSHENGY W whgREe
f or gelne dd ¥ irpg cont £oll 0bharmetlagpingspondi iP1,0 at he
BCHyuS4spendi ngg " adi@ MRMES LHa0 QeEEsﬁéﬁu@,s%Q{H n%lt 111.

channel power and reduce interference W t
1¥ells. [Structth® BFOBQ§§§§zﬁW%ﬁTe#|QGHGQﬂRW%QaPnlt 101
st r geheretafs aa blageasicatsitorchaihéh aﬁaoe@@madu tkhr@adcast

SrOBTEY ot DELT SHep Ad VP! Baall £055
indicating whether information on the broadcast
channel is modified, broadcast channel allocation

20 information, or L3 control information for the
broadcast channel) to the L1/L2 control channel
generating unit 103. The L1/L2 control channel
generating unit 103 generates an Ll/L2 controi
channel corresponding to the broadcast channel using

25 the broadcast channel control information and
generates an L1/L2 control channel corresponding to
the shared data channel.

_ The mapping unit 107 allocates (maps)
radio resources to the broadcast channel generated

30 by the broadcast channel generating unit 101, to the
L1/L2 control channel generated by the L1/L2 control
channel generating unit 103, and to a shared data
channel generated by the shared data channel
generating unit 105. The mapping unit 107 may first

35 (preferentially) allocate radio resources to the
shared data channel. Alternatively, the mapping
unit 107 may first (preferentially) allocate radio



channel generating unit 101, an L1/L2 control channe
generating unit 103, a shared data channel generating
unit 105, a mapping unit 107, a nultiplexing unit

109, and a transmission unit 1140 15 The broadcast
channel generating unit 101 generates a broadcast
channel and supplies broadcast channel contro

i nformation (ap _update fla i ndi cati ng whet her
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20 Dbroadcast channel control information using the
counter and the allocation information (S109).
Meanwhile, the shared data channel generating unit
105 generates a shared data channel (S111). The
L1/L2 control channel generating unit 103 generates

25 shared control information and dedicated control
information as L1/L2 control channel information for
the shared data channel (S113). The L1/L2 control
channel generating unit 103 combines the broadcast
channel control information and the L1/L2 control

30 channel information for the shared data channel to
generate an L1/L2 control channel (S115).

- [Structure of Mobile Station]
Fig. 7 shows a structure of a mobile
station 20 in accordance with an embodiment of the

35 present invention. The mobile station 20 includes a
reception unit 201, a demultiplexing unit 203, an

L1/L2 control channel processing unit 205, a shared



Wth reference to Fig. 6, a nethod is described bel ow
in which the base station 10 10 generates the update
flag and the allocation infornmation as broadcast
channel control information trkhsmitted on the L1/L2
control channel. First, the broadcast channe
generating unit 101 generates a broadcast channe
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20 in accordance with_an enbodi ment of the 35 present
13 nvention. Thd'hobi Fefsrsnicen W0 Thet uBesaameddast i b
uni dedetibaddmil éw plexivhd cinithe20dobabe klhk2 o ol
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Zdnnﬂrggécast channel. First, the mobile station 20
finds the L1/L2 control channel (S201), and checks
whether the counter as the update flag is modified
(S203). If the counter is not modified, the mobile
station 20 need not process the broadcast channel

25 and terminates the method. Otherwise, the mobile
station 20 extracts allocation information from the
L1/L2 control channel (S205).. The mobile station 20
extracts and processes the broadcast channel from
the radio frame based on the allocation information

30 (S207) .

The aforementioned embodiment is also
applicable to the case where both a primary BCH and
a secondary BCH are used. As shown in Fig. 9, three
resource blocks are allocated to the primary BCH.

35 Accordingly, the L1/L2 control channel corresponding
to the three resource blocks can be efficiently used

for primary BCH control information. The primary



5into an LI/L2 control channel, a shared data

channel, and a broadcast channel. The L1/L2 contro

channel processing unit 205 extracts an update fl ag,
allocation information, or L3-cbatrol information

fromthe L1/L2 control channel. The broadcast 10

channel processing unit 209 processes the broadcast

cha based em The shared, data channel
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traggddiete§ 0,586 Mobil e station 20. 15 Wth
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fromthe L1/L2 control channel (S205). The nobil
station 20 extracts and processes the broadcast
channel from the radio frame based on the allocation
information 30 (S207) The aforenenti oned enbodi nment
is also applicable to the case where both a primary
BCH and a secondary BCH are used. As shown in Fig. 9,
three resource blocks are allocated to the primary
BCH. 35 Accordingly, the LI/L2 control channe
corresponding to the three resource bl ocks can be
efficiently used for prinmary BCH control infornation.
The primary - 12 BCH control information may include
an update fl ag, '



all ocation information, or L3 control information as
descri bed above. According to an enbodi nent of the
present 5 invention, the L1/L2 control channel can be
efficiently used when resource bPocks are all ocated

to the broadcast channel. This international patent
application is based on Japanese Priority Application
No. _2006- éoﬁﬁgzﬁéégéﬁiﬁd on June 19, 2006, the entire
conteks ¥ G cor porated herein by
reference. - 13 - WHAT IS CLAIMED IS 5 1. A base
station for transmtting a radio frame where an L1/L2
control channel is nmultiplexed into a portion of a
subfrane to transmt data on a. shared data channel
Sonprising: 10 a broadcast channel generating unit

configured to
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includes at least one broadcast channel control
information from the group consisting of:

an update flag indicating whether
information on the broadcast channel is modified,

broadcast channel allocation
information, and

L3 control information for the
broadcast channel; and

a multiplexing unit configured to

multiplex the broadcast channel, the shared data
channel, and the L1/L2 control channel into the
subframe.

2. The base station as claimed in Claim 1,
wherein: _

the L1/L2 control channel generating unit
generates the L1/L2 control channel which includes
the broadcast channel allocation information, and

the base station further comprises a

mapping unit configured to allocate to the broadcast



2. The base station as claimed in Caim1, wherein:
the LI/L2 control channel generating unit generates
the LI/ L2 control channel which includes 35 the

br oadcast channel allocation Tntérmati on, and the base
station further conprises a mapping unit configured
to allocate to the broadcast 14 channel a resource

bl oc ich the s dat a annel ot

pl acg“oa Tﬁgsﬁélgé:estqg]t?cgfﬁ a8 Htﬁéucr?eo“}% %‘%Fﬁ?lfﬂata
mheﬁxhann¢helﬁlhb2 edregend . channel generating unit 10
generates the LI/L2 control channel which includes

t he broadcast channel allocation information, and the
base station further conprises a mapping unit
gonfigured to allocate to the broadcast channe
resource bl ocks spaced in a frequency 15 direction. 20
4. A nobile station for receiving a radio frane where

an LI/L2 contrdr &henkaAss sShaFipPpl egedlaimadain Claim 1,
por Wihdreéfna subframe to receive data on a shared

dat a channel , npei,s a denul t|plexi,ng unit
configured to gg é&mﬂ%;q%ﬁFfﬂ Fh§P8Qﬁ' §TRblpfeunit
101/ g2rsom to$ tbhahddLZtdmn@haledhdam@ICMMWmh iandudes
bro%ﬂﬁ?ﬁiro&@é@ﬂ%'cH@hﬂé@Léﬁf@@&ﬁ@bncm@¥3¥matlon, and

processi ng unlt conflgured t o check whether
i nf or mat i on -onPReP3G DRIt ERARREIL iSOG FEEd2 Dy
ref eadming outhe cbib/fliyeond rod ehabpelte and tthe broadcast
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frocess t hy cast channel the nfor 'on”on
he IBresdcs@® - channel is nodified.

20 4. A mobile station for receiving a radio
frame where an L1/L2 control channel is multiplexed
into a portion of a subframe to receive data on a
shared data channel, comprising:

a demultiplexing unit configured to
25 demultiplex the radio frame into the Ll/LZ control
channel, the shared data channel, and a broadcast
channel; '

an L1/L2 control channel processing unit
configured to check whether information on the
30 broadcast channel is modified by referring to the
L1/L2 control channel; and

a broadcast channel processing unit
.configured to process the broadcast channel, if the

information on the broadcast channel is modified.

35
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35 15 5. A conmunication nmethod in which a base

station transmts a radio frane where an LI/L2

control channel is nmultiplexed into a portion of a 5
subfranme to transnmt data on a thared data channel
conprising the steps of: generating a broadcast

channel ; generating the LI/L2 control channe
corresponding to the broadcast channel, which 10

i ncludes at | east one broadcast channel contro

i nformati on frbm Rheogmupi cohspst neghofd ian wmﬂahea base

flagﬂag&&ﬁltﬁgnﬁﬁ§%%e% fiﬁf%nPE 8 W%é$$ocatlon

channel is nodified, . broadcast channel
i nf G Dh, C’aﬁaneé dSn ol t 3P X REL LEF F 6 Reretion of a
browmhﬁnammanoetraammuﬁﬂdaméednng she dydatEest channel ;

cha%%ﬂ%;ygﬁﬁgethbl E%ﬁgngfpl channel into the

subfra ,
generating a broadcast channel;

generating the L1/L2 control channel
corresponding to the broadcast channel, which
10 includes at least one broadcast channel control
information from the group consisting of:
an update flag indicating whether
information on the broadcast channel is modified,
broadcast channel allocation
15 information, and
L3 control information for the
broadcast channel; and
multiplexing the broadcast channel and the
'L1/L2 control channel into the subframe.
20



