
DESCRIPTION  MOBILE STATION, WIRELESS BASE STATION, MOBILE COMMUNICATION SYSTEM AND NOTIFICATION INFORMATION  TRANSMITTING/RECEIVING
METHOD 5 TECHNICAL FIELD The present invention relates to a mobile  station, a radio base station, a mobile la communication system,
and a me :. hod of transmitting  and. receiving broadcast information. BACKGROUND ART in mobile communication systems, 15 information
used upon establishing connection or  during communication and information about other  systems are broadcast in advance. These kinds
o  information are referred to as broadcast information (system information) 20 Broadcast information defined in IMT-2000
(International. Mobile Telecommunications 2000) is  classified into a master information block (MIB) and  system information blocks
(SIBs) associated with the  NIB. 25 The master information. block includes  transmission timing of each system information block  and
a value tag indicating whether information is  modified. The system information blocks are defined  according to their properties a
For example, 3-50 information about the configuration of a common  channel and information about regulations are  defined in
different system information blocks (see  TS25. 3 . V$ 1 ~ .1) When broadcast information is transmitted  35 on a shared channel, the
master information block  



and the system information blocks are transmitted on  a shared data channel. On the other hand, the size 114, of each system
information block and information  about resource allocation are transmitted on a  signaling control channel or signaling control
channels. It should be noted that one or more 5 signaling control channels may e defined within a  cell # The number of signaling
channels  corresponds t o the number of i we of transmitting data at the same time ( see TS 2 5 o 2 1.< {6 ` ."'  Ifs' tl P 5 4 0 X a
\ 1 0 DISCLOSURE OF INVENTION [ PROBLEM(S) TO BE SOLVED BY THE INVENTION]  However, the above -mentioned related art  presents the
following problems 15 When broadcast information is transmitted  on the shared data channel, a bile station  situated at the cell
edge has to receive the broadcast information. In thi case, higher  transmission power for the sig'.l llingcontrol channel 20 is
needed to transmit the broadcast. information,  which limits the number of avail able signaling  control channels. Consequently, the
number of users  capable of transmitting data while broadcast  information is transmitted is limited, which causes 2 5 a problem in
that~all all the frequency bands in the  cell cannot be used and transmission efficiency may  be redu d a Furthermore, the mobile
station has to  



always receive the signaling control channel to  30 determine whether broadcast information is to be transmitted, unless the mobile
station knows the  time when the broadcast information is to be transmitted. Consequently. the mobile station has  to always activate
the received,, which causes a 35 problem in that the battery in the mobile station is  drained. In view of the above-mentioned
problems, it is a genes al object of the present invention to  eliminate the need for the signaling control channel  and alleviate
the limit on the number of signaling  control Channels or the number o f uses whose rata 5 are multiplexed to improve transmission
efficiency  or to reduce battery drain, in the mobile station, by  transmitting, as part of scheduling information  included in
broadcast information information to be  originally. transmitted on the signaling control 10 channel. [MEANS FOR SOLVING THE
PROBLEM(S)] one aspect of the resent invention,  there is provided a radio base station for  establishing a signaling control channel
and a 15 shared data channel for a mobile station and  communicating with the mobile station including  a broadcast information
generating unit configured. to g n rate 1'roadc.ast information  including one or more information blocks; `0 a scheduling
information generating unit  configured to generate scheduling information for  the one or more information blocks; and a broadcast
information transmitting unit  configured to transmit the scheduling informatio, as  



25 part of the broadcast in.formation. In a t.her aspect of the present invention,  there is provided a mobile station for
establishing  a signaling control, channel and a shared data channel with a radio base station and communicating  30 with the radio
ase station, i~."ludi La " a broadcast information receiving unit  configured to receive br~_>adcast. information from the  -a dice
base atation,. and  a ''"' ed" .. i n information storage unit 'k I h .~ a to extract sc :: edll l i: a g i .'.~ o 'tl at..1_ O n for
each information. :bloomk from the received broadcast  information to store the scheduling information In another aspect of the
present invention,  there is provided a mobile communication system for  establishing a signaling contr channel and a  shared data
channel between a ::obi _e station and a 5 radio base station for communications, wherein  the radio base Station include.Q: a
broadcast information generating unit  configured to generate broadcast information  including one or more information blocks 10 a
scheduling information generating unit  configured to generate scheduling information fox  the one more information blocks; and a
broadcast information transmitting unit  configured to transmit the scheduling information as  15 part of the broadcast information;
and the mobile station includes: a broadcast information receiving unit  configured to receive the broadcast- information from  the
radio base station; aln'd 



.0 a scheduling .information storage unit  configured to extract the scheduling information for  each of the information blocks from
the received  broadcast information to store the scheduling  information. v5 In another aspect of the present invention,  there is
provided a method of transmitting and  receiving broadcast information in a mobile  communication system for establishing a signaling
control, channel and a shared data channel between a 30 mobile station and a radio base station for  communications, including the
steps of: by the radio base station,  generating the broadcast information  including one or more information blocks; generating
scheduling information for the  one or more information blocks; and transmitting the scheduling information. as 5 _.. part of the
broadcast information; and  by to mobile station, -receiving the broadcast information; and  extract. g the scheduling information
for  5 each of the information blocks from the received broadcast. information and storing the scheduling  information [ADVANTAGEOUS
EFFECT OF THE INVENTION]  According to an embodiment of the present  10 invention, it is possible to eliminate the need for the
signaling Control channel and alleviate the  limit on the number of users whose data are  multiplexed, since information to be
originally  transmitted on the signaling control channel is 



1.3 transmitted as part of scheduling information  included i.- broadcast information. In addition, the  mobile need only activate
the receiver at  the scheduled timing? thus reducing battery drain,  since the mobile station knows the scheduling 20 information in
advanced BRIEF DESCRIPTION OF THE DRAWINGS Fig. 1 shows a mobile communication system  in accordance with. one embodiment of the
present 25 invention oars a bloc  x_. Fig. 2 shows a block diagram of mobile  station in accordance with one embodiment of the
present invention. Fig. 3 shows a broadcast information 30 scheduling information table in accordance with one  embodiment of the
present invention. Fig. 4 shows a block diagram of a radio  base station in accordance with one embodiment of  the present invention.
3Fig,, a shows broadcast information  schedule in accordance with one  embodiment of the present invention Z Jl.a $ rows a flowchart
of the operation  in the mobile station in accordance with one embodiment of the :present invention Fig. `? sows a flowchart of the
operation  G in the radio base station in accordance with one  embodiment of the present invention. DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENTS  DESCRIPTION OF NOTATIONS] 10 1.00 mobile station 



0 200 .radio base station 1 02 b,roadcast information receiving unit  104 scheduling information storage unit  2`02 broadcast
information generating unit 1s : 04 scheduling information generating  unit 20$ broadcast information transmitting  unit ST MODE OF
CARRYING OUT THE INVENTION]  With reference to the accompanying  drawings, a description is give. below with regard  to preferred
embodiments of the present invention.  Throughout the drawings for illustrating the  embodiments, corresponding elements are
referenced 25 by the same reference numerals, and the repetitive  descriptions are omitted, With reference to Fig. 1, a mobile
communication system in accordance with one  embodiment.. of the -present invention is described  30 below. The mobile communication
system includes a  mobile station 100 and a radio base station 200 The mobile station 10: and The radio base  station .00 establish a
signaling control channel and  35 a shared data cannel and communicate with each other via these channels. These cha _ne1.s can be
configured  accords to 3GPP (The 3rd Generation Partnership 7 Protect specifications ('for example, 6.1.1 Physical Channels" in 3GPP
TS 36.211 (v8.0.0) and "5.3  Transport Channels" in 3GPP TS 36.300 (v8.1.0)    



With reference to Fig2, the structure of  u the mobile station, 100 in accordance with the  presence embodiment is describes below. b
The mobile station 100 includes a  broadcast information receiving unit 1O2 including  an antenna and a scheduling information
storage unit 10 connected to the broadcast information receiving  unit 102. ~ The broadcast information receiving unit  102 receives
broadcast information. For example,  the broad cast information receiving unit 102 15 receives each information block at the
transmission  timing of to corresponding information block. It  should be noted that the transmission timing of each  information
block is transmitted as broadcast.  information and stored n the scheduling information  20 storage unit 104, The scheduling
information storage unit  1.04 stores scheduling information which defines  transmission scheduling of each information bloc.
included in broadcast information. For example, the 25 scheduling information of each information block  included in broadcast
information may be represented  by a scheduling information table as shown in Fig. 3. With reference to Fig 4, t he structure of  the
radio base strati; n 200 in accordance with the 3 present embodiment is described below. The base station 200 includes a broadcast
information generating unit 202, a scheduling  information generating unit 204 connected to the  broadcast information generating
unit 2:02, and a  broadcast information transmitting unit 206 



connected to the broadcast information generating  unit 232 and the scheduling information generating unit 204 The broadcast
information generating unit  202 generates broadcast including one or  more information blocks, which is transmitted from  the base
station 200. The broadcast information  generating unit 202 may include an. information black  S dividing unit for dividing the
broadcast information  into one or more :Information blocks. The scheduling information generating unit  10 204 gene rates scheduling
information, for the one or  more information blocks generated by the broadcast  information generating unit 202. For example, the
scheduling information generating unit 204 may generate scheduling information as shown in Fig. 5.  15 Scheduling information such
coding as coding used to  receive the broadcast information hi h is  transmitted on. the shared data Channel may be  included in, the
table shown in Fig or may be  defined in advance as a common parameter for all the  20 information block types The broadcast
information transmitting  unit transmits the broadcast -nformai-ion  (including the scheduling information) generated by  the
broadcast information generating unit 202 and 2F; the scheduling information generating unit 204. As  mentioned above, it is
preferable that the broadcast  information be transmitted on the signaling control channel ; although the broadcast inn nation is
originally transmitted on the signaling control  



30 channel. . The operation, as a method of transmitting  and receiving broadcast information in the mobile  communication system in
accordance with the present  embodiment is described below. 35 With reference to Fig 6, the operation in  the mobile station 100 is
described below. The mobile station 100 receives (S604) 9  broadcast 4 L ,i., x. L L " L broadcast information at the transmission
timing IF  the broadcast information (5602: YES) Except for  the transmission timing of the broadcast information (S602: NO) the
mobile station 100 waits until the   5 transmission timing of the broadcast information. Specifically, the mobile st-ation, 1) waits
until the  predetermined transmission timing _ f the broadcast  information and receives the broadcast information  The mobile
station 100 may stop or deactivate the 10 receiver while the mobile station 100 way is until  e the transmissi timing. With reference
to Fig. 7, the operation n  the radio base station. 200 is described below. When the radio base station 200 receives  15 broad.cast
"'Information generated by the broadcast  information generating unit 202 (S702), the radio  base station 20 generates scheduling
information  for +.he broadcast information (3704 and transmits  the broadcast information (S706. Specifically, the 



20 radio base static 200 performs the steps 5701' and  5704 shown in Fig. 7 at the time of startup, and then  periodically transmits
the broadcast information  (S706) . According to the radio base station of the  25 present embodiment, it is possible to eliminate
the.  need for the signaling control channel and alleviate  the limit on the number of users whose data are multiplexed, since
information to be originally  transmitted on the signaling control channel is  30 transmitted as part of scheduling information
included in broadcast information. In addition, the  mobile station need only activate the receiver at  the scheduled timing, thus
reducing battery drain,  since the mobile station knows the scheduling 35 information in advance According to the mobile station of
the  present embodiment., it is possible to eliminate the l0  need for the signaling control channel and alleviate  the limit on the
number of users whose data are  multiplexed, since information to be originally  transmitted on the signaling control channel is 5
transmitted as part of scheduling information  includes in broadcast information. In addition, the  mobile station need only activate
the receiver at  the scheduled riming, thus reducing battery drain,  since the mobile station knows the scheduling 10 information in
advance. According to the mobile communication  system of the present embodiment; it is possible to  eliminate the need for the
signaling control channel  and alleviate the limit on the number of users whose  



1.5 data are multiplexed, since information to be originally transmitted on the signaling control  channel is transmitted as part of
scheduling  information included in broadcast information. In  addition, the mobile station need only activate the 20 receiver at the
scheduled timing, thus reducing  batter drain, since the mobile station knows the  scheduling information in advance. According to
the method of the present  embodiment, it is possible to eliminate the need for  25 the signaling control channel and alleviate the
limit on the .numb .L of users whose data are  multiplexed, -Since information to be originally  transmitted on the signaling control
channel is  transmitted as part of scheduling information 30 included in broadcast information, in addition, the  mobile station need
only activate the receiver at  the scheduled timing, thus reducing battery drain,  since the mobile station knows the scheduling
information in advance. "is inter-national pal-ent application is  based on Japanese Priority Application No. 2006- 272341 filed on
October 3,  " 00 the entire contents 1 i  of whi-.--h are I co]--pro rated herein by reference 12 _.  CLAIMS  C71 1. A radio base
stag.. on for establishing a  signaling control channel and a shared. data channel  for a mobile station and communicating with the
mobile station, comprising: 10 a broadcast informaton. generating  



configured to generate broadcast information  including one or more information .blocks. a scheduling information generating unit
configured to generate scheduling information for  17, the one or more information blocks; and a broadcast information transmitting
unit  configured to tranmit the scheduling information as  part of the broadcast information 20 The radio base station as claimed it
Claim 1, further comprising: 25 an information block dividing unit configured to divide the broad. past information into  the one or
more information blks 30 3. The radio base statio as claimed in  Claim 2, wherein, the scheduling information generated by  ,~ the
scheduling information generating unit includes  at least one of transmission timing a size,  resource allocation information and a
transmission period of each of the information blocks formed by  the information n unit. 5 4. The radio base sta .:ion as claimed in
Claim 1, wherein: the broadcast information transmitting  unit transmits the scheduling information on the shared data channel as p
art of the broadcast  information 5a A mobile station for establishing a  signaling control channel and a shared data channel  



with a radio base station and communicating with the 2 radio base
station, comprising. a broadcast information receiving unit
configured receive broadcast information from the  radio base
station.- and a schedulinq information storage unit  configured to
extract scheduling information for  each information block from the
received broadcast  information to store the scheduling information.
30 6. The mobile station as claimed in Claim  5, wherein: the
scheduling information stored in the  35  scheduling information
storage unit includes at   least of transmission timing, a size,
resource  allocation information, and a transmission time 14 period
of mac:.:.. rr^t-Lv.. n 7 A .:::.,bi1e ..:omr:;u., .Sy.:item for
establish a s....gnalin g co trol channel and a  shared da._..a
channel between a m ,,C\1 u le - a.tion and a.  radio base station
fo:.. c:omm, a-' herein the radio base st t_..o:.. comprises: a
broadcast .information generating unit  conf_ qured to en.erat.e br
a.'.c as... information  including one or more information blocks. a
scheduling information generating unit  15 configured to generate
soheduling information for  the one or more information more
ormat~.on .~ b~;.o~; }.... and a broadcast information transmitting.
unit  configured to transmit the scheduling i. formation as  



mart of '-.he hr o adcast ...>' or'n tio n; and 20 the mobile station comprises: a broadcast Information receiving ;s.nit  configured
to receive the broadcast information, from  the radio base station, and a scheduling information storage unit 2a configured to
extract the scheduling T_i~."o.rmation for  each of L'ne into - motion blocks from t' received  broadcast in: o,,.-, ati on to store
t he ~c... edu .n  information. 30 8. 'Ile radio communication system as  claimed in Claim 7, wherein . 5 the radio base station
further comprises  an information block dividing unit configured to  divide the broadcast information into the one or. more i f r at
t,: ocks a  5 9. A me '.:? (N) t' an t _. :? and receiving  broadcast c.: oration in a mobl communication  system for e saab lishing
a sign ling control cl-, and a shared data channel between a r__ .ire station  10 and a :;_ bass tat._..c _ for c <:.;.>mu zications,
comprising t st.\ psi f : \J Y` t e radio base generating the broadcast information  including one more information locks; l en
eratin.g sch.edulin. information for the  _ one or more info rmation blocks- and tran sitting the scheduling information as  part of
t h= broadcast in forma L:._ and by the mobi.lc station 



20 receiving the broadcast it __. .: rmatio n, and  extracting the scheduling information for  ear;. of t e .i.n.foat~n blocks from
the 'received  broadcast information and storing the scheduling  information The method ,~ as c:l., . l. i m.. mec_., i.:n C _ a i m
9,  further comprising the step of: dividing, by the radix base station, the  broadcast information into the one r more  information
b."oc :k.s 35 The method as claimed. u aim t  wherein, the scheduling information generated in  the step of generating scheduling
information 5 includes at least one of transmission timing, a size,  resource allocation. information, and a transmissions.  period
of each of the information bloc.cks, and the scheduling information stored in the  step of storing the scheduling format on includes
10 at least one transmission timing, a size, resource allocation information, and a transmission  period of each of the information
blocks 




