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DESCRI PTI ON BROADCAST | NFORIVATI ON TRANSM SSI ON NETHOD
RADI O BASE STATI ON AND MOBI LE STATION 5 TECHNI CA
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radi o base station divides broadcast informatioenusnto
mul ti pl e segnents and repeatedly 10 transmts the —
mul tiple segnents to nDESCBEIE@TEONI | e stations by

mul tiple subfranes a radio base station;
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.reference to Fig. #h ﬁ%? iption is given
of operation (broa cast in ornﬁElon ransm ssi on
method) in which a radi o base station eNB divides
broadcast information (BCCH Broadcast Contro

TECHHDOAL) FIBLD nul ti ple segnents (SU. 20 Schedul i ng
Units) and repeatedly transmits the multiple segments

[0P81ful tiple nobile stations UE by using nultiple

bf t t f .t TE.
P AR o T ol ST o SRS e T
1 YlB f 1 1 vi S
ceF B oS I Sapcamt i iy engy e ion aiviaes

brehannetk) iamdrma tPBRCHNEBhysileab 1 Bowabimek t€oatholrepeatedly
Channel ). [0004] The radi o base station eNB is
treoamﬁgartmbnnmhmegéaieagments tomultiple mobile stations by

using multiple subframes; a radio base station; and a mobile

station.

BACKGROUND ART
[0002]

With reference to Fig. 8 and Fig. 9, description is given
of operation (broadcast information transmission method) in
which a radio base station eNB divides broadcast information
(BCCH: Broadcast Control Channel) into multiple segments (SU:
Scheduling Units) and repeatedly transmits the multiple
segments to multiple mobile stations UE by using multiple
subframes, in a mobile ccmmunication system of the LTE (Long
Term Evolution) system.

[0003]

As shown in Fig. 8, a BCCH (broadcast information) can
be transmitted by being mapped to a BCH (Broadcast Channel) and
a PDSCH (Physical Downlink Control Channel).

(00041

The radio base station eNB is configured to repeatedly

1 \\ll\\\\ll\\|I\\\II\|\II\\\lI\\l\\l\\Il\
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transmt the BCH four tines to each of the nmultiple

nobile stations UE, by using six radio resource

bl ocks (RB: Resource Block) in a mddle part of the

bandwi dth of a corresponding cell, in a first

subframe (subframe #0) of each radio frane. 5 [0005]

Here, the radi o base station eNB is configured to
tranamsﬁithebﬁﬁﬂ:ﬁQﬁnnvmmé@nt@uehcmsoé phgsimcaltiple mobile

paranmeter (cell bandwi dth or the Ilke) a system
St?Féﬁﬁsnﬁ%béWY(Qﬁq@g'§}§téﬁ¢¢?aﬁ%sﬁﬂﬁﬁ%r§ SIART y&esource

T D h 6 d h
21088 Y i hahl AR B koY ahfe aPha RER 1,

inl ef @n nrgw 90LEBERE) (BRb riBRRed ob 0olrh@ aBEHradli® & rame.
predet erm ned subfrane (e.g. subfrane #5) by a PDSCH

[00PBYsi cal Downlink Shared Channel) 15 [ 0007 1 Here,

the radio base station eNB is configured to transmt

scheﬂﬁﬁf ng henf o hatdesie dtakaeh <58 {%a?lqnefd@%efd‘ *é@écmansmlt
subse ent to a SU e siz

ba?ﬁ& Jdmf‘?%?laeﬁo%ﬁu daﬁf? &S R ?E%m?ﬁérdif?@r é’ﬁ?%@dth
t ]
or! L %(lf%% r%”§2§£&ﬁ fr§$gaég%8€&cé§F .d§?%ggmfl ég? quber

erent 'SUis tfo be transmtte

anbhea$uelmaboog§]th@rggwer, the radi o base station eNB
is configured to transmt the different SUs in

[08666r dance with the scheduling 25 information
speC|f|ed bg the SU-1. [0009] In addition, as shown in
Fig. g agﬁe %aﬂlot%%s%a tathaie station eNB transmits SU-1

including broadcast information (BCCH} not mapped to the BCH,
in a predetermined subframe (e.g., subframe #5) by a PDSCH
(Physical Downlink Shared Channel) .

100071

Here, the radio base station elNB is configured to transmit
scheduling information of each SU (called adifferent SU, below)
subsequent to a SU-1 (e.g., the size of the different SU,
subframes in which the different SU is to be transmitted, the
cycle in which the different SU is to be transmitted, and the
like), by the SU-1.

[(0008]

Moreover, the radio base station eNB is configured to
transmit the different SUs in accordance with the scheduling
information specified by the SU-1.

[0009]

In addition, as shown in Fig. 9, the radio base station

eNB 1s configured to divide each different SU into multiple

segments #1 to #3 and sequentially transmit the multiple



10

20

[\
Tt

eNB is configured to divide each different SU into
multiple segnents #1 to #3 and sequentially transmt
the nultiple 2 segnents #1 to #3 by subframes in a
Wndow, if the different SU cannot be transmtted in
1TTI (Transm ssion Tinme Interval) [00101 For exanple,
as shown in Fig. 9, the radio base station 5 eNBis
configured to transmt the different SU, by subfranes
segen#X+F1lahd #X+Hny i sulbheandow.a WOOHw, Hovlevédre, diid ferent
the conventional nobile communication system of the
SUU*E”§V§P§HFI?H§”958F8-HéééTgté?FﬁﬁS@RBSéaﬂ'%H§%§@teﬂﬁal
oY frames to which the multiple segnents #1 to #3 are
mapped and the size of each of the nultiple segnments
#1 1o #xdBeOEH AtdrBhhedyf 06, thee cardespendi RGat:on
different SO, when repeatedly transn1tt|ng t he
eNAUL i pbef segneat so#lrdwshlt {HHOIRf fr Accarti mgl yubframes
there is a possibility that the nmultiple segnents #1
Xy o##31nmaychavenbéen téRalgedorn mapped subfranme and
[0 e whil e being repeatedly transmtted. Hence, a
@ blem arises that, even when failing to receive
onl y: ope S, f p
onL YRy B  SOT 1o N T P300S 8260 o oy
ofsame serireststéni | ethet ordei s eb&kéE@.taNQl’dwpaéWtcan change
Docunent 1: 3GPP TS36. 300, "E-UTRA and E- UTRAN
suDfernkF tesehiphione Bthyep ¢ saBudntos Norf-pdiertre mapped
Docunent 2: 3GPP R2-073236, "Transm ssion of dynamic
angs st BT FnfOr nBEFBNOL EF i@ s &or.E1Nds- p%?%ﬂ?nE%cﬁ&enFo #3
(Sggwggggthngﬁggggﬂfo@L§h$Q%§%£ cﬁ%ﬁﬂﬁﬁhlk@égéﬂ?té6¥1 when

IVEry"™, Panasoni C
repeatedly transmitting the multiple segments #1 to #3.

[0012]

Accordirgly, there is a possibility that the multiple
segments #1 to #3 may have been changed in mapped subframe ana
size while being repeatedly transmitted. Hence, a problem
arises that, even when failing to receive only one or some of
the multiple segments, each mobile station UE cannot receive

only the one or some segments failed to be received.

Non-patent Document 1: 3GPP TS36.300, “E-UTRA and E-UTRAN;
Overall description; Stage 27, v8.1.0.

Non-patent Document 2: 3GPP R2-073236, “Transmission of dynamic
system information”, Ericsson.

Norn-patent Document 3: 3GPP R2-072660, “RLC mode for system

information delivery”, Panasonic, NTT DoCoMo.
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3 DI SCLOSURE OF THE | NVENTI ON [0013] The present
i nvention has been nmade in view of the
above-descri bed problem and is ained to provide a
broadcast 5 information transm ssion nethod, a radio
base station and a nobile station which enable the
follow ng. Wien the radi o base station repeatedly
transmts nmultiple segnents to nmultiple nobile
DISCROBURE OF WHEnGNNBNTIIPNe subfranes and any of the
nmobil e stations fails to receive one or sone of the
[ORdPYi pl e 10 segments, the nobile station can
efficiently receive only th one _Qr some segments
fai | GA51 65 deet VEd T {017 “A T TSt TAepedt of Theo! ©he
abBieseBtckAKent HeBpilensUgRAriZed Asq @ QARCRSts broadcast
information transm ssion nethod in which a radio 15
inbagsmastahi amadiswides obr eadbast, anfraniet basel Bttatdon and a
lurality of segments and repeatedly transmts the
mogp@jfeaﬂ%*yl@f wEdgirentabte the pphtari ey - of 'hfgbithe radio base
_Stations by using a plurality of. subfranes t he -
SRt 4RHCASP SHFCI L I AT ASLT BRT et ROBC 1Rl adi Ay L tipte
- fo .t mfti cat ot ' b -
mob G S oBae 20 heby Ty e o 1o The ol aral By o ©°
moRBbEl erstathensaivbeno repeatedhye tdansiid tdmMgHheultiple
plurality of segnents, and when having changed a
segorhént ofietreb bfoadedsiton whor afi ohefhidt redeceofve enly the
plurality of segnents, size of each of the plurality
ongf ors egRENESIBELNSGhranss iR RRi ERERESHl-urality of
[Oﬁggﬁents are 25 to be transmtted, the change
fication indicating the change; and receiving, at

the popile stdONoratiethe Qi ahivbyicieh SeHBMSrized as

agai n, when having failed to receive only sone of the
a pkueakbby Of fsegaents, t andsmheni bavieghsecen vadi ¢thes radic
baggagggtion divides broadcast information into a plurality of
segments and repeatedly transmits the plurality of segments to
aplurality of mobile stations by using a plurality of subframes,
the broadcast information transmission method including the
steps of: transmitting, at the radio base station, a change
notification tc¢ the plurality of mobile stations, when
repeatedly transmitting the plurality of segments, and when
having changed a content of the broadcast information formed
of the plurality of segments, size of each of the plurality of
segments or subframes in which the plurality of segments are
tc be transmitted, the change notification indicating the
change; and receiving, at the mobile station, all the plurality
of segments again, when having failed to receive only some of

the plurality of segments, and when having received the change

rotification.
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notification. 4 [0015] A second aspect of the present
invention is summarized as a radio base station
configured to divide broadcast information into a
plurality of segnents and repeatedly 5 transnmit the
plurality of segnents to a plurality of nobile
stations by using a plurality of subfranmes, the radio
base station including: a change notifying unit
[O6bhfigured to transmt a change notification to the
plurality of nobile stations, when the radi o base
st atf ope ¢ epeat B G t9 ansih t%rqwtmnm%tﬁq*t ylsofsummarl zed
d when the radi o _base sta |on has chan

t
assqggﬁpéﬁt oEaFﬁe Broadtast I FORTSE oh®f ofned of “ti %dcagt

1n@b¥ﬁ§kh5¥ 0In§@gﬂﬁn$§ur§lZ@yoﬁﬁeagg pEnthe @ﬁ&rﬁJkk%tedly
segnments or subframes in which ?he plurality of

rSﬁ;ﬂ&ﬁtSharglnecbetytbansggmbeds theachangelity of mobile
notification indicating the change. 15 [0016] In the
stgétond &ypectindata aﬂttilrﬁlrﬂgtxofOf ramshieameéng ahpageAgo base

St AbE PPy i 1T SaR, BRSO | BOFeaY LE0t Piiey £ONE 9Oed to
< AQREY! LG L0 or TRL | 0 o, e e 03l 3, ENANE oEohoni 1

Fansmittin e pagi ng srgnal, a contro

stehapnel, -m@rh udicngaaibash & %Qta\/t\ﬁfdﬁ kéﬁaétédegz fodndhers the
pagi ng signal, and to transmt the change notification

pltogeét her o fwisteyntene spagimy wignathe byathe sharedtdatian has
channel transmtted in a radio resource specified by
cheRgedchedal FAGL| (ﬁfo?}h%t@%?ﬁdci%@llﬂf%“qtrﬁqrhef%%%d)f the

ng of transmtti.n q si gnal ments
1 PR BERGY P RATEY C6F Wbt P Shall Pan PRG engRges P Los
ovn%t%%%5W%sl”Hth§8hb€hQOBﬁb§%ﬁ%@ Qi ransldcihgre to be
ch ange not | fication
transmitted, the change notification indicating the change.
[0016)

In the second aspect, at a timing of transmitting a paging
signal to the plurality of mobile stations, the change notifying
unit can be configured to transmit scheduling information of
a shared data channel for transmitting the paging signal, by
a control channel including a radio network identifier for the
raging signal, and to transmit the change notification together
with the paging signal, by the shared data channel transmitted
in a radio resource specified by the scheduling information.
[C017]

In the second aspect, at a timing of transmitting a paging
signal to the plurality of mobile stations, the change notifying
unit can be configured to transmit the change notification

together with scheduling information of a shared data channel

for transmitting the paging signal, by a control channel having
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together with scheduling information of a shared data
channel for transmtting the paging signhal, by a
control channel having 5 a specific format including
a radio network identifier for the paging signal.
[0018] In the second aspect, at a timng of
transmtting a paging 5 signal to the plurality of
nobil e stations, the change notifying wunit can be
a goad i e b e tt Larsoidti ngchedud licngeitwbaknatiéeoni bferafor the
shared data channel for transmtting the change
pagénpf FédRPén, by a control channel including a radio
[OQQ% rk identifier for the change notification
ifferent froma radio network 10 identifier for the
pag!ﬁg1§k99@£on8@%§é%5fQ@%ﬂkﬁmﬁhe(ﬂh%@%ﬁsmittingeapaging
notification, by the shared data channel transmtted
siB¥ad d@adhe plnesaungeospedifiiced: byi bhe, schedwbhfg notifying
information. [0019] In the second aspect, at a timng
unof teansei ¢ hgyar pagi ng: rarswi tgradhadn tivey pinfreadniaion of
of nobile stations, the change notifying unit can be,
@ THFIYHred TP andAit “ T HeS Thanted Aot Fiead s ont By C3&ton.
contro incl udi adl 0. rk id |.fier -
byf%rééqéfggﬁgﬂgéu%%gfgﬁéggf%%gd?%?égga $%#;§?%ég|§?er ror

thBetwos kKqé demd fiefat f e RaginRg sirefal a 264920k twork
In the second aspect, the change notification

idenansiett édr whenpagthangegnsl meded ttoo tthearsinziec afheeadlange
of the plurality of segnents or the subframes in ,

nophiférathenpl iy él)giet gharedetfentsanapd tipmpenitted by a radio
transmtted, .ca e different, from the change 25

U S R S A S LRI S L O

[O%Q@ﬁent of the broadcast infornmation forned of the
plurality of

In the second aspect, at a timing of transmitting a paging
signal to the pluraliity of mobile stations, the change notifying
unit can be configured to transmit the change notification, by
a cortrcl channel including a radio network identifier for the
change notification different from a radio network identifier
for the paging signal.

100207

In the second aspect, the change notification transmitted
when a change 1s made to the size of each of the plurality of
segments or the subframes in which the plurality of segments
are to be transmitted, can be different from the change
notification transmitted when a change 1s made tc the content
of the broadcast information formed of the plurality of
segments.

[0021]

A third aspect of the present invention is summarized as
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segnents. [0021] A third aspect of the present
invention is summarized as 6 a nob--'- 'e station
configured to repeatedly receive a plurality of
segnents froma radi o base station by using a
plurality of subfranmes, the plurality of segnents
bei ng obtai ned by dividing broadcast information, the
nobil e station including: a change 5 notification

a mecel wertamidn conffiigured to regeaveday chanrgeve a plurality
notification fromthe radi o base station, when the

ofr @9 has el LT &t iTdN e pesfedF §iPANRYI 4B he Hiltal ity of

f _segnents he _.chan notification indicating that ..
o8 ERTAge WA bUEA kda s 5o0RF b o GRERCGF STRY v C1Tiding
erEHEQEhtYnf%r§§9ﬂ@@FSjggH%%Qﬁ%ag§§t58nmgﬂ&fb&pn§h%ichange

plurality of segnents are to be transmtted; and a
nosegnesationegeickdvainiincontbgal edré@ recetaeiagai A ahlnge
the plurality of segnments, when the segnent receiver
noghfichhsonaf fed the racdiovdasenbyasone, ofhenelipt waaliia pase
segnment s d when the change_ notification

f 1 .
St?%&%PyéFP?ﬁFFgTMa§rP@é@FGédt RePiHaAge Y18 segments, the
chgg%éfﬁ8@§fP@atiQQZ%%dﬂgggiﬁ%;éyardaaéggﬁ e ﬁgg ggégnﬁgde to

elver unit can ! configured to recelve agal only
sigsengr ehchher Pl aliutra 19ty et eNstPEer &MABGEH which

notification receiver unit has not 20 received the
thehangea hot y fdfcakigorn tandr ahen behersegmeént edecard er segment
unit has failed to receive only sone of the plurality
regelvgggheht $oMiGoRFed RotHecthie doadpeatl Ehe Ritamge ty of
seQOthggcatgé¥]éﬁ¥1 be 23 Qiffe5ePﬁlfﬁP scpgnggd to receive
ROt It eation tiransH ted” Wheh @ content® ~°*
orn.y some cf the plurality of segments, and when the change
notification receiver . unit has received the change
notification.
[G6C22]

In the third aspect, the segment receiver unit can be
configured to receive again only some of the plurality of
segments, when the change notification receiver unit has not
received the change notification, and when the segment receiver
unit has failed to receive only some of the plurality of
segments.

[0023!

In the third aspect, the change notification can be
different froma change notification transmitted when a content
0of the broadcast information is changed.

[0024]

In the third aspect, the segment receiver unit can be

configured to receive again all the plurality of segments
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of the broadcast information is changed. [0024] In the

third aspect, the segnent receiver unit can be

configured to receive again all the plurality of

segnents 7 .y formng the broadcast information

corresponding to a state of the nobile station or a

technol ogy supported by the nobile station, when the

segnent receiver unit has failed to receive only sone
FoghipHetpt hedddsaof SdqrEmis,orand TWReROPRE nehaAge Frate of

not|L gatlon receiver unit h recei ved th chan%

e mobile

“hRofPPEEAL IS0~ 18R 9 DESCRBTY O OFS 1RES PRA
2th0028] 40bFige Hofih s 2,000t onation diagr amcesve

an entire e conmuni cati on system accor

onayf bbgk @ﬂb@dbr@mbr@ﬁitt]h@fpfs@§ﬁ—\@htisf)V@ﬂHi Qhen[ kih@ c2lange
Fig. 2 is a functional block diagramof a radi o base

nost &t reniaccordiawi tor t henfiitr sthasrbodiermentvedf thee change
Eresent 15 invention. [Fig. 3] Fig. 3 provides views

ne 6?l§§pFaPn|ng a method of transmitting a change
notification in the nobile comrunication system
according to the first enbodi nent of the present

BRIB¥EeBESBRIPRQON LS ThE DRAwiftcks @ functional bl ock
di agram of a nobile station according to the first

(oeabddi mrent of the present invention. [Fig. 5] Fig. 5
provi des views each showing a protocol stack of the
[Fadbi Lé stafidn acéér éi mprifo ate Fiarstdempodt neht apf entire

mogl?e communication system according to a first embodiment of
the oresent invenzion.

[Fig. 2] Fig. 2 is a functional block diagram of a radio base
station according to the first embodiment of the present
invention.

[Fig. 3] Fig. 3 provides views for explaining a method of
transmitting a change notification in the mobile communication
system according to the first embodiment of the present
invention.

[Fig. 4] Fig. 4 is a functional block diagram of a mobile
station according to the first embodiment of the present
invention.

[Fig. 5] Fig. 5 provides views each showing a protocol stack
0f ~“he mcbile station according to the first embodiment of the
present invention.

[Fig. 6] Fig. 6 is a flowchart showing operation of the radio
base station according to the first embodiment of the present
irvention.

[Fig. 7] Fig. 7 is a flowchart showing operation of the
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25 present invention. [Fig. 6] Fig. 6 is a flowhart
showi ng operation of the radio base station according
to the first enbodi nent of the present invention.
[Fig. 7] Fig. 7 is a flowhart show ng operation of
the 8 nobile station according to the first
enbodi nent of the present invention. [dig. 8 Fig. 8
is a view for explaining a nethod of transmtting
mobi dadeast 1 omia@roratdiony Lo tthardbrke aomiimerat iodnth® present
system according to a conventional technique. [Fig. 9]
l“FP@t19n|s a view for explaining a nmethod of

L tt U2 th t t
“46c0rai ng 107 tha cohvant TGRAI TFBcHETaUE: " 10° BEsT REDE ©f
trg%%BRbe@r%cgg@ | AVENTL O, [ 00261 00nS gt -0 . on

| e "Commruni cation System according to First
s yEﬁbmd Laﬂ‘em: dohgPresentohieenrtiopn)l Wechnrief.er.ence to
Fig. 1 to Fig. 5 a configuration of 15 a nobile
[Fegrnmiini cat Fon- syst e &ccordvngoro @xpiastieabedi menbhod of
of the present i nvention is described It is to be

tTAGPEd “thaf, “altthough teseri pve%h Fs GIVRHIGA tHis system
act‘éﬁg%gkﬁge% oyt %‘én@%n%lo%%ki' 8 3&%‘%‘ cation system of

system as an exanp € ‘present invention
i s not I|n1ted to the exanple and can be 20 applied
to any ot her nobile comruni cation system [0027] As
BESTOMODEN FERg CARRYIING! 0¥ TNOHE ENVENTIONCat i on syst em
accordlng to this enbodi nent, a nobile base station
[CéRBlis configured to divide a BOCH (broadcast

(COHEQBG%%kgg% Jg(hoblle Communication System according to

First Embodiment of Present Invention)

With reference to Fig. 1 to Fig. 5, a configuration of
a mobile communication system according to a first embodiment
0of the present invention is described. It is to be noted that,
although description is given in this embodiment by takirg a
mobile communication system of the LTE system as an example,
the present invention is not limited to the example and can be
applied to any other mobile communication system.

[0027]

As shown in Fig. 1, in the mobile communication system
according to this embodiment, a mobile base station eNB 1is
configured to divide a BCCH (broadcast information) into
multiple segments and repeatedly transmit themultiple segments
to multiple mobile stations UE#1 to #N by using multiple
subframes.

[0028]

As shown in Fig. 2, the radio base station eNB according
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25 nultiple segnments and repeatedly transmt the

multiple segnents to nultiple nobile stations UE#1 to

#N by using multiple subfranes. [0028] As shown in

Fig. 2, the radio base station eNB according 9 to

this enmbodi ment includes a BCH transmitter unit 11, a

S) transmtter unit 12 and a change notifying unit

13. [00291 As shown in Fig. 8 mentioned above, the BCH
tot rahsnempepimngniinclides eoBfHguredsmd cteansmit 4 1BCH SU

to which a BCCH (basic information) is mapped. [00301
CraESBhbWATI HNElfgt282REnti 6heR95bBTE L TYRBISU L Fakshi tt er
[Oﬁgbq 12 is configured to transmt SUs (SU-1, 2, 3 and

e like) 10 including a BCCH (other than the basic

i nfoggednom id hrieual manPPSkEl 400331 SReddd eabhYmitrer

the SU transmtter unit 12 is configured to transmt
unt hel SU-4l dondlivdiregl soheduahsngt i nfBarrmabi eniof 4 IBECCHLSbasic
- SCs (called different SUs, bel ow) subsequent to the
ingprnatpyn) aisubppare-#5 of each radio frane through
[O@gﬁ PDSCH. [00321 The SU transmtter unit 12 is

ﬂigured to then transmt each of the different SUs

t hr oygh P , . om t ' f 0 h i

i nf o%%a?%%ﬁn oﬁ?ﬁ:legdﬁ e?letkr?taosdfa%gjéﬂé', tttl}l'ﬁee%gi ?glégfsmmer
unt be. di 4 eyerti Sldesubf tappsmin whichsthe, ) § fetetthe 1ike)

SO1is to be transmtted, the cycle in which the
indififlenent BULCHs(dohde tharandm theed,c tihd csimad iof )t héehrough
ggggg-descri bed W ndow, and the

a
[0031]

Specifically, the SU transmitter unit 12 is configured
to transmit the SU-1 including scheduling infcrmation of the
SUs (called different SUs, below) subsequent to the SU-1, by
a subframe #5 of each radio frame through the PDSCH.

[0032]

The SU transmitter unit 12 is configured to then transmit

each of the different SUs through the PDSCH, on the basis of

the scheduling information of the different SUs (e.g., the size

|

of the different SU, subframes in which the different SU is to

b

()]

transmitted, the cycle in which the different SU is to be
transmitted, the size of the above-described Window, and the
like) specified by the SU-1.
[0033]

If the different SU cannot be transmitted in 1TTI, the
SU transmitter unit 12 is configured to divide the different
SU (broadcast information), and then transmit resultant

muitiple segments by subframes (radio resource blocks) in the

10
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i ke) specified by the SU-I. 25 [00331 If the
di fferent SU cannot be transmtted in 1TTlI, the SU
transmtter unit 12 is configured to divide the
different SU (broadcast information), and then
transmt resultant nultiple segnents by subfranes
(radi o resource blocks) in the 10 Wndow shown in
Fig. 9. [00341 In addition, the SU transmtter unit
Wit@Qowssborhi gur @dgto9.repeatedly transmt the nultiple
segnents in a predetermined 5 cycle. This cycle is
[08pééified by the scheduling information of the

di fferent SUs includ in the SU-1. [.00351. The
Cr anCi TSt LRt EF Ryt B Ton T Ut & Jchargd L Fed £
i e -t h ' - tatien, . .

coBsE sy e ehi L en ULl L SRR { SEOIBLAL D o
cywhich tihes raildliplie segremtsdape die BeHdAansmd tiedormation

(mapped) when repeatedly transmtting the multiple
ofsehmedti §fecf0086%UThenchadge notichyi A§-dnrit 13 is

configured to transmt 15 a chance notification (BCCH
[O@ﬁéﬁge Notification) to the nultiple nobile stations

UE#lT}Il %"F#T%\Iﬂ%ly\%ﬁ?‘%?%?h&p% P?%nabf%% c%% uoretchgcosicﬁ%nge

of eac e segnents ‘or the subframe

théhd che tdrecRBht b pli@ S QAMRALS cak €ghOnbe A d©€tbn method
while the radio base station eNB is repeatedly

fotransntdtragpdheinyl 0 pl @r 20ulsegpmesd sin tWhel ddhamgemultiple
notification indicating the change. [0037] For

segRanpre,2 &5 $owne| r?rlﬁrtﬁmigt(%@ mMaPPERAe tWIFhg r@ip@atedly

trgggmitting the multiple segments.

(0036]

The change notifying unit 13 is configured to transmit
a change notification (BCCH Change Notification) to the
multiple mobile stations UE#1 to UE#N, when a change has peen
made to the size of each of themultiple segments or the subframes
in which the muitiple segments are to be transmitted, while the
radio base station eNB is repeatedly transnitting the multiple
segments, the change notification indicating the change.
[0037]

For example, as shown in Fig. 3(a), at the timing (in the
subframe, Paging Occasion) for transmitting a PCH (paging
signal) to themultiple mobile stations UE#1 to UE#N, the change
notifying unit 13 may be configured to transmit scheduling
information of PDSCH (shared data channel) transmitting the PCH
(paging signal), by a PDCCH (control channel) including a P-RNTI
(Paging-Radio Network Temporary Identity, radio network

identifier for the paging signal), and to then transmit the

11
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subfranme, Paging Occasion) for transmtting a PCH
(paging signal) to the nmultiple nobile stations UE#1
to UE#N, the change 25 notifying unit 13 nay be
configured to transmt scheduling information of
PDSCH (shared data channel) transmtting the PCH
(paging signal) , by a PDCCH (control channel)
i ncluding a P-RNTI (Pagi ng- Radi o Network Tenporary
chhdenat hvyifiadioonetwoekherdenth filey K@t (dwer ipagisignal) by
_signal), and to then transmt the 11 change ,
t“ﬁo???@%a&%%?%@&tﬁe@\ﬁnpﬁlﬁ her PR pagF ny! sidghdl Fesyuree
t he PDSCH .(shared dat hannel ). transmtted, in radi .
bl?gggurdggdﬁﬁocﬁ§g;ﬁﬁﬁ%ﬁﬁre§pd%%%é e@pg%Yfigaebysfﬁg%ullng
ingshgdulibpg information. 5 [0038] Alternatively, as
shown in Fig. 3(b), at the timng for transmtting a
[OPGH] (pagi ng signal) to the nmultiple nobile stations
UE#1 to UE#N, the change notifying unit 13 may be
confRgbped2 EbVEL Ansh® tSHIE dffahde -nét b1 i catiee timing for

toget her w th scheduling.information of the, PDSCH . ..
cxp8RE B LB & HiahnoP 5O PV aRdfieal ng & M BCRRE BAGT g HobiLe
Sk ) ¢ a BDEGH { € ol ) ghayin £ 1
Svéﬁggﬁ%iég¥érﬁﬁ? an$£ig%%%&#ﬁaﬁggg?§$ﬁ{y%?%d?8§Lnegmgf oe
coh@leptirbret of orat el paghdagisdignalnot ff003]i orlSogether with
Al ternatively, as shown in Fig. 3 (c) , at the timng
schedult ngnsmfictrimeg: irPCH ( pagi mpSsiignedated t Heta channel)
multiple nchile station UE#1 to UE#N, the change
tWWﬁWW%Q%mW%QQh¢%@H&mﬂ@m%ubéﬁnﬁ%ﬁg<Cm¢ml

ch?%gggx}é%@ﬁ%&%ﬁéﬁ%ﬁi??cQ£nﬁyg¥g%§%nﬂﬁ%%yxg?égé%a@gg%kédio

rans 1'ng hange notifi cation, _
ne@@egkrgheﬁﬂéﬁae&)fb@ck%glEggﬁﬁgHsgea@g¢rRNTl (radio

network identifier for the change notification)

[cdibfierent from a P-RNTI

Alternatively, as shown in Fig. 3(c), at the timing for
transmitting a PCH (paging signal) to the multiple mckile
station UE#1 to UE#N, the change notifying unit 13 may be
configured to transmit scheduling information of PDSCH (shared
data channel) transmitting the change notification, by a PDCCH
(control channel) including BCCH-Change-RNTI (radio network
identifier for the change notification) different froma P-RNTI
(radio network identifier for a paging signal), and transmit
the change notification by the PDSCH (shared data channel)
transmitted in radio resource Dblocks (radio resources)
specified by the scheduling information.
[0040]

Further alternatively, as shown in Fig. 2(d}, at the
timing fer transmitting a PCH (paging signal) to the multiple

mobilie stations UE#1 to UE#N, the change rotifying unit 13 may

12
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(radio network identifier for a paging signal) , and
transmt the change notification by the PDSCH (shared
data channel) transmtted in radio resource bl ocks
(radi o resources) 25 specified by the scheduling
information. [0040] Further alternatively, as shown in
Fig. 3(d), at the timng for transmtting a PCH
(paging signal) to the multiple nobile stations UE#

bet ootE#NreHet changesmot i flyé nghami¢ k& nfaycatlidpeéy a PDCCH
configured to transmt the change notification by a
(cppECH %@m%l Idtaniteing @n%%@r%aag%@jﬂﬂ@q@@@@mtwork

identifier, for the.ch

L e e T DR T SR PR D e Tram e VT !

rbg§6théh®6r&0&d%n@%§h%§ $b@nal bag2nb0@41hThe change
notifying unit may be configuredto transmt the

[ochange notlflcatlon by changi ng a Val ue Tag i ncl uded
in the BCH or the SU—I. [0042] 10 Here, the change
not i Theathaomenayt béydngfuerignt 3 freonir @ CO@Iiamg@ed to transmit

not | |cat|on ransmtted when the co nf or mat i
<Rl GReAES BPLL ﬁéC%é&:Pmb%a%%%%m%fao Lf%r%aqsmml uded in

hanged., 043] As shown in Fig. 4, the nobile
tng gf%og L%c%grélng to 15 this enbodinent i ncludes a

[OB@U]recelver unit 31, a SUreceiver unit 32 and a
change notification receiver unit 33. [0044] As shown
i n FHgr8, mehei chedgabawveifiihe tBEH megebeedidictren3- firom a
configured to receive the BCHin a first subframe of
chaaehk mzblFaa%lfmaq@n%www@&nneh?e%a&w ytinformation

el %%%2 ) ofth%o% C%I roadcast information) 1is changed.
[CO043]

As shown in Fig. 4, the mobile station UE according to
this embodiment includes a BCH receiver unit 31, a SU receiver
unit 32 and a change notification receiver unit 33.

[0044]

As shown in Fig.8 mentioned above, the BCH receiver unit
3. is configured to receive the BCH in a first subframe of each
radio frame, the BCH being repeatedly transmitted four times
by using six radio resource blocks in a middle part of a cell
bandwidth.

[CC45]

During repeating transmission of the multiple segments
by the radio base station eNB, the change notification receiver
unit 33 1s configured to receive a change notification
indicating that a change has been made to the size of each of
the multiple segments (segmentation method for the

correspording different SU} or subframes in which the multiple

13
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(1]

by using six radio resource blocks in a mddle part of
a cell bandw dth. ['0451 During repeating
transm ssion of the nmultiple segnents 25 by the radio
base station eNB, the change notification receiver
unit 33 is configured to receive a change notification
i ndi cating that a change has been nade to the size of
each of the multiple segnents (segnentation nethod
sefoentheareof ¢ espondimendi fé@r erpstd)) orf subfareresdip base
whi . ch the multiple 13 segnents are to be transmtted
st Eﬁéﬁﬁeﬁ? ‘fromthe radio base station eNS. [0046] As
Oé ggﬂ_ln Fig. 8 nentioned above, the SU receiver unit
is configured to receive the SU-1 transmtted in

a subframm,n #3 ef jeaghdadi hdd ame ke gne @ rAHD ver unit
frame of 80ns) and the different SUs transmitted by

32uss npritheyurad aor esodt ce theockis-1 basedmantthein a subframe
scheduling information transmtted in the SU-I.
#9[ 9@4611cf10raqieqaefr%1rgesh%m i e riafio frems orfed Oglsgvend the

t SUs di vj.ded t
aL iR P Qaghinest Lk & e e it S 4Pt ee blocks

ba§2Af LQuf £d é@hé&f&ﬁié{g e dicPA & SEUENLS in fhe SU-1.

transnmtted in a predeterm ned Wndow. [0048
[o8pecifically, the SU receiver 32 unit is configured to

nmonitor all the PDCCHs transmitted in the

pr edétee maredhWndow, Fiand nent ecesdelRDSCHeheachny of the
dlgg%%%hggﬂﬁfegzgﬂgﬁhi}RggoaﬂgjgiﬂiygegggkgéP%%e5ﬂJreceiver
unit 32 1s configured to receive the multiple segments
transmitted in a predetermined Window.
[0048]

Specifically, the SU receiver 32 unit is configured to
monitor all the PDCCHs transmitted in the predetermined Window,
and to receive PDSCHs each notified as transmitting one of the
multiple segments.

[0049]

Wnen a “RLC-UM mode” is applied as the protocol of a RLC
layer, the SU receiver unit 32 is configured to judge whether
reception of each of the multiple segments is successful or
failed, in a MAC layer, the RLC layer or a RRC layer as shown
in Fig. 5(aj).

[0050]

When a “RLC-TM mode” is applied as the protocol of a RLC

layer, —he SU receiver urit 32 is configured to judge whether

reception of each of the multiple segments 1s successful or

failed, in a MAC layer or a RRC layer as shown in Fig. 5(b).

14
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20 When a "RLC-UM node" is applied as the protocol of
a RLC l|ayer, the SU receiver unit 32 is configured to
judge whet her reception of each of the nultiple
segnents is successful or failed, in a MAC | ayer, the
RLC | ayer or a RRC layer as shown in Fig. 5 (a) . 25
[ 0050] When a "RLGC-TM node"” is applied as the protoco
of a RLC layer, The SU receiver unit 32 is configured
(0061 udge whet her reception of each of the nultiple
segnents i s successful or falled a MAC Egyer or

RRC 18781 535 SHOWFE T £, W5(h) 2 F 005 kel thé es9Lve
agéeﬁeéﬁ§%uﬂﬁ' %ka%lﬁfg% Q@?Q%%Skkﬁ %'V 2293 d N8 st ion

Us r epeat edl rans e ra ase station

eN@NBwh@he@aEth@ngotQe%@ﬁ@bVthhﬁuﬂﬂhbuﬁ|%e%ﬁ@ﬁ&%ts 5
[ 00521 When the change notification receiver unit 33

fonaginot received any change notification and the SU
receiver unit 32 fails to receive only one or sone of
t he Wofei phe §€@ﬁéﬁt§OtﬁﬁéCaSBOPeééFﬁéWeﬁnPPl§2333has not
configured to receiv 10 or._sone N
S AR e eRs St LE e SR R R R
2232y e Lo bgwge&'né%rr@e LVSE @BloVmy ! Dep0OBE: DinSOMB, the
the segnents in the MAC | ayer by soft conbi ning
sureseptvon unit besi evenifi iy 054 e Speed fageald ynlwheme one
the change notification receiver unit 33 has not

orr ecmeved ahy ohamngeleotiebimeatisen while the radi o base
station eNB is repeatedly transmtting the nultiple

[08egrent s,

The SU receiver unit 32 may be configured to receive only
the one or some of the segments in the MAC layer by soft compining
reception in this event.

10054]

Specifically, when the change notification receiver unit
33 has not received any change notification while the radio base
station eNB is repeatedly transmitting the muitiple segments,
the SU receiver unit 32 can judge that a change has not been
made to the size of each of the multiple segments (segmentation
method for the corresponding different SU) or the subframes in
which the multiple segments are to be transmitted (mapped).
[0055]

The SU receiver unit 32 is configured to receive again
all the multiple segments even when failing to receive one or
some of the multiple segments, 1f the change notification
receiver unit 33 has received a change notification.

[0056]

(Overation of Mobile Communication System according to First
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(@3]

the SU receiver unit 32 can judge that a change has

not been 20 nade to the size of each of the nultiple

segnents (segnmentation nethod for the correspondi ng

different SU) or the subfranes in which the nmultiple

segnents are to be transmtted (mapped;. [0055] The

SU receiver unit 32 is configured to receive again 25

all the multiple segnents even when failing to receive
Embnéinentsoffe Poksehé dulvenpliensegnents, if the change

notification receiver unit 33 has received a change

not i £ c2R§ ot L POOS6R MPoper at PuR b CAbhPT eystem according

too%rlnmpi rcsq.% Ie?n%o 'Srrgeen ao%ﬁgﬁgl QQ?EQH I 'rrls\;entlsorgnibsogjleg%r:]rtibed
0 resen nventi on operation o a W%I [ e

witamMeRLcahlencgystigm agegnding to the first _
enbodi nent of the present invention is described wth
[coefierence to Figs. 6 and 7. 5 [0:057] Firstly, with
reference to Fig. 6, operation of the radio base
st at Fohs eNB, aticor diedg red cehiee fFiidst 6 ertisthiatemn of ke radio

present .invention is described. [0058; 10 . shown _i_n
PapPg STE TN St 89697thE a1 Dk &t At TBRILERRE of the
ordLyides .3 dif farent ;SU (e, the SU-2) into multiple

segnents, and thén transmts the nultiple segnents in
roasgadi o resource block (at the timng) specified by

the scheduling information included in the SU-I. 15

[ 0058} $mowt epn $102, 6i nin Heav A0 1of thet radismiiasengtation

the above-described nmultiple segnents, the radi o base
eNBt stijvdifesng different SU (e.g., the SU-2) into multiple
segmrents, and then transmits the multiple segments in a radio
resource block (at the timing) specified by the scheduling
irformation included in the SU-1.

[0059]

In Step $S102, in the event of retransmitting the
above-described multiple segments, the radio base station eNB
judges whether or not to change the size of each of the multiple
segments (segmentation method for the different SU) or
subframes in which the multiple segments are mapped.

[0060]

When determining to make the change, the radio base
station eNB transmits a change notification for notifying the
rultiple mobile stations UE#1 to #N of the determination, to
the multiple mobile stations UE#1 to #N in Step S103, and then
retransmits the multiple segments to which the change has been
made, to the multiple mobile stations UE#1 to #N in Step S104.
[0061]

When determining not tomake the change, on the other hand,
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judges whether or not to change the size of each of
the multiple segnents (segnentation nmethod for the
different SU) or 20 subfranes in which the multiple
segnents are mapped. [0060] When determ ning to nmake
t he change, the radio base station eNB transmts a
change notification for notifying the nultiple nobile
stations UE#l to #N of the determ nation, to 25 the
thaukeipbebapdi $ vasiat i O M anti#N itheSmed tS103, samgehents
then retransmts the nultiple segments to which the
tocﬁﬁﬁgémﬁééebégﬁtﬁﬁﬂﬁaU@%ﬂt%% ﬁ%lVFEF%UHDEFP§S§ﬂéFﬂ8ﬁsthe
UE#l to #N.in _Step $104. [ ] When determ ni ng not
ChEBS faRB L h CHARGS, 1Bn TR SLREr hand, 16 the radio
rpbgse station eNB retransnits the nmultiple segnments to
the nobile stations UE#1 to #N wi thout transmtting
t he sebangéypowithcatkiferenice SteriSl047, [OP6Ratibn of the
Secondly, with reference to Fig. 7, operation of the
moRpbE| € tstarioW UR Geestidihg @ othhel § T 25t eeAbOdTABAL O6f the
the present .invention is described. [0063] As shown
PrERCRFgINYENT 08 ¢ 85657 'RAEn starting to receive 10
[Obggjdifferent SU transmitted by the radi o base station
eNB, the nobile station UE judges whether or not al

the segmWrs inCLOi’tiI 7t ut h g ohe2 di | fuefeenk cSWchaver beereive
received, on the basis of the scheduling informtion

thientd Utkecknn Stherdndnif 0864]y ths Adhel opersat soAtaduagites the
to_Step S205 when the nobile station UE judges that

mogiiet wdadegitents RadEcHeel i vell, not all "the segments

constituting the different SU have been received, on the basis

of the scheduiing information included in the SU-1.

The operation advances to Step S$S205 when the mobile
station UE judges that all the segments have been received,
while advancing to Step 3202 when the mobile station UE judges
that one or scme of the segments have failed to be received.
[0065]

In Step $202, the mobile station UE judges whether or rot
it has received a change notification from the radio base
station eNB.

[0066]

When Jjudging that no change notification nas been
received, the mobile station UE receives the one or some
segments failed to be received in Step S201, in the subframes
used in the first transmission of the segments, in Step S203.
[0067]

When judging that a change notification has been received,
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whi | e advancing to Step S202 when the nobile station

UE judges that one or sone of the segnents have

failed to be received. [0065] 20 In Step S202, the

nobil e station UE judges whether or not it has

received a change notification fromthe radi o base

station eNB. [0066] Wen judgi ng that no change

notification has been 25 received, the nobile station
onUEheecsaintas tdred pneher mebiee segnenis URitedetvebeall the

received in Step S201, in the subframes wused in the
Segm¢§€5tﬁaﬁéﬁﬂ§§réﬁco¢h@héléégﬁéﬁﬁsSUL igeégage@3. only the

0067 udgi ng that. a change jcatiaqn has
SclBER b obor Bl O BF Gttt 26t Al TRRG LY ho TG s ibErames
t [t h S ut
ST erant ST Freread of sﬁfﬁ‘}?%%@eaﬁé??éé?m ledgel
inbgtegcebved in Step S201, in the subframes specified
by the scheduling information included in the SU-1, 5
[0CDASBt ep S204. [0068] In Step S205, the nobile station
UE reconstitutes the different SU by u3|n% t he
recef Vedtfil ¢ pPe §5§n@ﬁpélelﬁtﬁﬁéonRﬁé Fﬁ SrEy 1sygss the
1Q 10069 ( eratlon and Ef f ect b
dlCDn%ﬁﬁ?c% |Cﬁ %@s?%n1 accord- T ng to i rﬁﬁﬂfqﬁﬁﬂ i the
rRRET ¢geBtebnyention) According to the nobile
comuni cation system of this enbodi ment, when the
[0cpadiio base station eNB repeatedly 15 transnits
mul tiple segnents to the nultiple nobile stations

(Operatiors and Effects of Mobile Communication System
according to First Embodiment of Present Invention)
According to the mobile communication system of this
embodiment, when the radio base station eNB repeatedly
transmits multiple segments to the multiple mobile staticns
UE#2 to UE#N by using multiple subframes and any of the mobile
stations UE fails to receive one or some of themultiple segments,

the mobile station UE can efficiently receive only the segments

failed to be received. Thereby, time required to acqguire
broadcast information can be shortened.
[0070]

In addition, since the mobile station UE can efficiently
recover reception failure, reduction in power for transmitting
broadcast informatiorn and increase 1in encoding ratio are
possible in the radio base station eNB.

[GCT71]
(Modificaticn)
In a mobile communication system according to this

modification, a SU transmitter unit 12 of a radio base station
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UE#' to UE#N by using nultiple subfranmes and any of

the nobile stations UE fails to receive one or sone

of the nmultiple segnments, the nobile station UE can

efficiently receive only the segnents failed to be

recei ved. Thereby, tinme required to acquire 20

broadcast infornmation can be shortened. [0070] In

addition, since the nobile station UE can efficiently
eNBeciowerordcgptriecon fai |dire, de edBECHON inhpoﬂenﬂfobroadcast

. transmtting broadcast information and_increase in
l“éﬁETBBFh@”raW%O ares Q%Y%B%%llﬁré)rln}?ttlﬁ’él l‘DéGFSSPJaSé“’“lC“ are

mu?%néu ;ﬁg OO'@%] @H%dlhﬁﬁgigq% “an ﬁ_ulple

ion sy$ PEn Aceshdi S hodi'f caflo

se§%%ﬁE§n%Qﬂﬁﬁ£¥t}Hﬂé #ep0fca sE@ghenQaﬁﬁl%&%tbgﬂngl§u§N§ple
I's configured to d|V|de "BCCH', which is broadcast

subfAtemaati on, into "Sls (System I nformation Pieces)"
whi ch are nultlple segnents, and to then repeatedly
[CP7ahsmi t the multiple segnents to nultiple nobile

chanbe ot yihig e 43560 LTI FR 6o g‘é’zb%%%%%ﬁmsm
is'rrclSJCf e rq Y ‘E@ %Parﬁér@f't?rg Eh% ng%ftlhe ; agiaEbo{hé %utllaefple

nobi ['e stations UE when I 0 bas

mosméiﬁh@N&&@E,Cha@ge@elQaama £05¢ ettla taforbeRBACASthanged
i nformati on constituted by the nmultiple segnents, the

thsi zeoofereack fof bt dedorub t i plng camgrremtns, cooststbtednesy the
in which the nmultiple segnents are to be transmtted,

muhRiPéct FRITAUF B bdse Sitzst PdncefB ¢5 Glepartledinte segments,

Lg? S?%%t%%g Epewﬂu EIp%ﬁesegﬂﬁpgﬁfatg%g%g%@%e are to be
transmitted, while the radio base station eNB is repeatedly
transmitting the muitiple segments, the change notification
indicating the change.

(0073}

Here, a change notification transmitted when a change has
been made to the size of each of the multiple segments or
subframes in which the multiple segments are to be transmitted
may be different from a change notification transmitted when
a change has been made to the content of the broadcast
information constituted by the multiple segments.

[0074]

A SU receiver unit 32 of a mobile station UE is configured
to receive again all the multiple segments even when failing
to receive one or some of the multiple segments, if a change
notification receiver unit 33 has received a change
notification.

[0075];
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15 indicating the change. [0073]
notification transmtted when a change has been nade
to the size of each of the multiple segnents or
subfranmes in which the nultiple segnents are to be
transmtted 20 may be different froma change

notifi

cation transmtted when a

to the content of the broadcast : . .
constPeat €dCBY LV hethdl 3V precsiegmentsit [T074 cRrddgured to

ecel v

er_unit

Here, a change

change has been nmde
i nformation

nob tatl f
o585 F5 Taatl e aeaP i Sl 1o he ST ESe QL8 i GVapE LG the
propgprstaidl Agrnd 91&@0(%663{ oggrijés

segnents, 1f a change noti

I cat

Bﬂglﬁé {@§ﬁﬁygkbﬁgéﬁfthe

on recelver unit

mobaser ecet ved B ckange 180kidiL£oed iaNCohB0é%edl8tate) or the
ically, the SU receiver unit 32 is configured to
terapeilveyagaipraidd bhechruhtbple ssedrimmt §E ((BIA]) (Radio Access
constituting the broadcast i nf ormati on ( BCCH)
TeEBrPespsnding ol t ke st%ﬁ%ilﬁﬂeph%al¥&ﬁﬁl§? §ESFFYR VE Y one

Speci f

or( SO

bl g Srﬁt'f‘he ele Cé’é‘q}ﬁec&

fino 0gy SUpport

reéé@dbe ARcesss Eggh@@k@qw)ador tch@nbtek%);t,lf%\e%rﬁlmen
g to receive only one or sone of the nultiple

failin

[Oségient s,

%%a?ﬁgﬁﬁﬁk%fﬁkflcatlon

if the change notification receiver unit 33

has received a change notification. [0007761 10 Here,
t he BpefattifensPofat hensobi ke @Pﬁtiil@rﬁt@E%ﬂTdUH@éldr Bdggadio

base s

t B
bapar Sheraong N S Py Lo B By aLazgspre:
SC@EWQI‘%OJHQHG@EIQgegateg%ya processor, or a Comblnatlon Of

both.

[G077]

The software module may be provided in a storage medium

in any format such as a RAM (Random Access Memory), a flashmemory,

a ROM (Read Only Memory), an EPROM (Erasable Programmable ROM),

an EEPROM (Electronically Erasable

register, a hard disk, a removable

(0078

and Programmabkle ROM), a

disk or a CD-~ROM.

The storage medium is connected to the processor so that

the processor can read and write information from and into the

storage medium.

into the

processor may be provided in an ASZC.

Moreover, the storage mediummay be integrated

processor. Addifionally, the storage medium and the

The ASIC may be provided

in a corresponding one of the mobile station UE and the radio

base sta

processcr may be provided in a corr

station

tion eNB. Alternatively, the storage medium and the

UE and the base station eNB,

20
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[0077] 15 The software nodul e nmay be provided in a
storage nedium in any format such as aRAM (Random
Access Menory) , a flash nmenory, a ROM (Read Only
Menory) , an EPROM (Erasabl e Progranmable ROM), an
EEPROM ( El ectroni cal ly Erasabl e and Progranmabl e ROV,
a register, a hard disk, a renovable disk or a
CD-ROM 20 [0078] The storage nediumis connected to
[ODR&@iprocessor so that the processor can read and
wite information fromand into the storage nedium

Mor eB9ER 1 NERBVSY driyRT R8T b Yy &N He @@ﬁﬁrédveq h'ﬂ gletail

by t he processor_., Addk£§onall t he storage Ilﬂgé} f s
thejiglprocessor Ebe prOV|%%% in an AS- ASIt

apPBY.che P5 Q\Fl'o%%dskwlédcﬂ{ ft%%pQPQ't%tOBﬁelo\ﬁEré%mmv‘e‘%tlon
station UE and the radio base station eNB

i sAlitcar niad i wel y,intihecstos aghe Medivbiare tt hee s Pr IS@SSOR this
may be provided in a correspondJ, ng one of the nobile
desEat PEACUE aRdet heebase snaEhshoBNBanabedigeremented as a

onponents. 20 [00791 Herei nabove, the prese
o neaRt: Gh AT Rk PG g Py e r%émt PRe spiric and

vexd r v,
R R i P e o e he T ar 2™ (R s o B g n
thd iscdi b beldimdted Henddie anrbedi rentedeschbieliedihn cthis
this description. The present invention can be
desppletrentedsasoa ihbdstredive whanged, node Wi trhidutintended
departing fromthe spirit and scope of the present
tV|HV%%%?dﬁU@éFPﬁeétBVntﬁ%*Hé%@#ﬁﬁﬁpéanHGDFh@“scoﬁ§3@Ptlre

clai ns. anc i. b in thi
COBE%EFI%%I ane§ E Elcgglapp%ge%ﬂégG 24165 (filed

onl BL8PERMLe r 1 Cg, 'ZTRQS l%anlcb%E%'t@B oR {hes F&{ees%emptlon by
i nvention. The entlre content of Japanese Patent

reAppkheati on No. 2007-241652 (filed

INDUSTRIAL APPLICABILITY
[C080!

As described above, the present invention can provide a
broadcast information transmissionmethod, a radio base station
and a mobile station which make it possible that, when the radio
base station repeatedly transmitsmultiple segments tomultiple
mobile stations by using multiple subframes and any of the
mobile stations fails to receive one or some of the multiple
segments, the mobile station can efficiently receive only the

cne or scme segments failed to be received.
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on Septenber 18, 2007) is incorporated in this
description by reference. 15 | NDUSTRI AL APPLI CABI LI TY
[ 080" As described above, the present invention can
provide a broadcast information transm ssion nethod,
aradi o base station 20 and a nobile station which
make it possible that, when the radi o base station
repeatedly transmts nmultiple segnents to nultiple
nmobi | e stations by using ¥&AEMDl e subframes and any of
the nobile stations fails to receive one or sone of
the nmultiple segnents, the nobile station can

[1?”&3@%‘% c£§€eiﬁfo§ﬁ$%j15rg‘i%%%n%[”s%%n ?r?é@mdp%egﬂﬁ%%ch a

aile e received. A broadcast

rabfborgmdd oR thiaRsm §si 0fe SetNhddh whi eArarmhadba bases a
station divides broadcast information into a 5

olpkuatakit yf of e gegment sndanc gepeatled|tyr arrsanism tthe péurality
plurality of segments to a plurality of nobile ,
of s SEAMGRS Sbyt UsPnd L& TP itval 1 yoPl sEbFlrafres st Hey using a

broadcast. informtion transm.sssion. t hod. conprising ..
e e e i e e

me®n6RaRge, 19 Agt ihibcatipn te.the plurality of nobile
stations, when  repeatedly transmtting the plurality
of segasststtand, wen thavi ngdchangesd ascentent of tchenge
broadcast information formed of the plurality of
noségieatsonsi ke dfheadhd wsklife pPhranedylef stsdgmsnts when
or subfranes in which the IuraILté of se%nents are 15
[

TePgAbEt ¥ans AT tled - 1 e "eRaRgE “AotYi Cat PER RIS atiiy "en

habgﬁg EQQHQ@H Qngontent of the broadcast information formed
of the plurality of segments, size of each of the piurality of
segments or subframes in which the plurality of segments are
to be transmitted, the change notification indicating the
change; and

receiving, at the mobile station, all the plurality of
segments again, when having failea to receive only some of the
plurality of segments, and when having received the change

notification.

[2] A radio base station configured to divide broadcast
information into a plurality of segments and repeatedly
transmit the plurality of segments to a plurality of mobile
stations by using a plurality of subframes, the radio base
staticn comprising:

a change notifying unit configured to transmit a change
notificatimdtothepluralityofn@bilestations,whentheradio

base station repeatedly transmits the plurality of segments,
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receiving, at the nobile station, all the plurality of

segnments again, when having failed to receive only

some of the plurality of segnments, and when having

recei ved the change 20 notification. [2] A radio base

station configured to divide broadcast information

into a plurality of segnments and repeatedly transmt

the plurality of segnents to a plurality of nobile 25
angtabeonshbyradingeaspl urat ity lofs subfranes, ddrgaradiod the

base station conprising: a change notifying unit ,
bregafpghret 119" Fams APt Mg dchiah§g P d¥icacifotednet her size

plurali of bile stations en the radio bas
oTRr i it FOBRIBAPY SEVame AR Brur APFEGTGF T which the
p1989TeR,S.or 23-8RdnWhen thecradio basesgtatk@n hase change

changed a contént of the broadcast information forned
ncof ft betpbur ahbiyaef ngeghentsangeze of each of the

plurality of segnents or subframes in which the

plurality of segnents are to be tran_smttted, the
.change 5 notification_ indicating the change. [3] The .
(37 adi 51BaS 4P abFon GoabiaRngorerCiapntS, CARePePn "AFIELN

tim f transmtting . a pagi ignal to the
ol Urali ty ‘of abi P SUaT e Tie Enande Hor 1JiHg 1
plUuRkliks 3@ e@Milgureddindd ansi tcisgheduhbb@fying unit is
informati on of a shared data channel for transmtting
cotiiegpagiinge irgmainitbgcaedontngl - rchammet 1on vdl adimgred data
radio network identifier for the paging signal, and
chepnerdisnt F2RRBLERARGE TOPR LR AtSiGR tlogReY Ref O ¥ il Chennel
. N signal , by the .shared .data channel transmtted
PR Pl 63 v bunr R P e caeholur [ £ anc

tol PEQREREEOP [4ladhe £adi £ basE, $tald o Accard N9d Qaging
claim?2, wherein at a timng of transmtting a pagi ng
sighghal otyo Hthe shared data channel transmitted in a rad:ic

rescurce specified by the scheduling information.

[4] The radio base station according to claim 2, wherein
at a timing of transmitting a paging signal to the
plurality of mobile stations, the change notifying unit 1is
configured to transmit the change notification together with
scheduling information of a shared data channel for
transmitting the paging signal, by a control channel having a
specific format including a radio network identifier for the

paging signai.

[5] The radioc base station according to claim 2, wherein
at a timing of transmitting a paging signal to the
plurality of mobile stations, the change notifying unit is

configured to transmit scheduling information of a shared data
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plurality of nobile stations, the change notifying

unit is 20 configured to transmt the change

notification together with scheduling information of

a shared data channel for t-ransmtting the paging

signal, by a control channel having a specific format

including a radio network identifier for the paging

signal. 25 [5] The radi o base station according to
chghaiin 201 Wremnsim t tatnaathe m g af nprtarfs}matttiiqmg éy pagiomlg rol

nal to the plurality of nobile stations,

Chﬁﬁgﬁgelﬂo%P?yPHg 2unPfiPsNeEYREFghFEd Lt FFaﬁgﬁthe change

no§59§ ulipg PEF@P?%G Ccﬁfa%: %t@%&% §%n89%98§'fo the

transm Tlng hange Mo |ca i'on, by a contro

pa@hﬂ@nﬁigﬁQPJQﬂkﬁ@oatf@ﬂé@l@&ﬂ%@&hahgénﬁbﬁi§£c£@[ohh&n/the
change notification different froma radi o network

shbdedtdd t®rcHarndhe rapagiing esi gygad , rahib tre tonarrsamisetchd 1 ed
change notification, by the 5 shared data channe

byt FRRsAFREEHB)IalPAAFB2FeSBur ce specified by the
scheduling information. [61 The radi o base station
according to claim?2, wherein at a timng of

[6hranspitLing,a,pagi QQa%hQHaLCEQrMﬁg ay Qhé’fﬁ' btYwhAtrein
hobi | e stations, the change notifying unit 1Is

confagu&eotim_rtq apsmrarhenichange aopibbieat iKyndly 8o the

control channel including a radio network identifier
pliipeithg cohamyeilsotdfd tciatison diéf@fn@rmefmmiéyriadi gnit 1is

network identifier for the agi Signal . é{ The
COPAdP BT BAskC st AR Rt Ackhdt df Q?)Qé%& e tofor divpg sontrol
cbggng Tﬂgﬁ dn éhg %Q%ngen%%&bgkcﬁgggﬂl% %QS@bEt%%éMyﬂ}nge

notification different from a radio network identifier for the

paging signral.

(7] The radio base station according to any one of claims 2
to 6, wherein

the change notification transmitted when a change is made
to the size of each of the plurality of segments or the subframes
in which the plurality of segments are to be transmitted, is
different from the change notification transmitted when a
change is made to the content of the broadcast information

formed of the plurality of segments.

(8] A mobile station configured tc repeatedly receive a
plurality of segments from a radio base station by using a
plurality of subframes, the plurality of segments Dbeing
obtained by dividing broadcast information, the mobile station

comprising:
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to the size of each of the plurality of segnments or

the subframes 20 in which the plurality of segnents

are to be transmtted, is different fromthe change

notification transmtted when a change is nmade to the

content of the broadcast information forned of the

plurality of segnents. 25 [8] A nobile station

configured r.o repeatedly receive a plurality of

segn@mk@nfgreoméifé@abigawcgia‘teirotmnb‘y cgsifiguaed to receive
rallt subf r anes, plurall of segnents

= Burhge BEESFACH by RePa NGohr 4aBaEE EnF bAraEron MFEfe the

0B e, St ation; oGO e%1y24t§ar‘f£‘xﬂ{‘9§ r&‘%t | fﬂ)f@fé?[‘ty of

receiver unit config red 10 recel ve

sefRbhtkCatn OrHamem hbelfﬂgbelbﬂsﬁ’l§i(§iﬁ% t\l\ﬁQnatdﬂfﬁange has
radi o base station repeatedly transmts the plurality

neofi msegnEnt ssizdeoChange ndt idhecatliwmlindy cafi ngghkats or
a change has 5 been nmade to size of each of the
‘Jﬁﬁﬁﬁﬁ???ty—%f wEdgient 8 ol Wighfiramesti PSHITH-§ here to be

c g urallt¥ éegnents are to be transmtted; and a
TeBgMent SHéc8 er unit configured to receive again al

the plurality ,of - Seaments.. %ﬁ@ﬂgh?eéegmcéﬁ&@' AHin all
unit has™ 10 failed to receive only sone of the

thpl pratat ytofosegnentrs;s anthenhenet begedangesceiver unit has
notification receiver unit has received the change

fapdef Feat¢onl v¢ Rnithe orsbiolfet seapt om attprali mpaments, and
claim 8, wherein 15 the segnent receiver unit is

Wh@BnFPﬁuFBBHES PeLeit+E2agaI N T e6RILY SSonB1Gf Nefe received the

Chghggahngfgga§ﬁggents when the change notification
recei ver uni't has not received the change noti _i

cation, and when the segnment receiver unit has failed
to receive only sone of the plurality of segnents.
(9! The mobile staticn according to claim 8, wherein

the segment receiver unit is configured to receive again
cnly some of the plurality of segments, when the change
notification receiver unit has not received the change
notification, and when the segment receiver unit has failed to

receive only some of the plurality of segments.

[10] The mobile station according to any one of claims 8 and
9, wherein

the change notification is different from a change
notification transmitted when a content of the broadcast

information is changed.

[11! The mobile station according to any one of claims 8 to
18, wherein

the segment receiver unit is configured to receive again
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20 [10] The nobile station according to any one of
clains 8 and 9, wherein the change notification is
different froma change notification transmtted when
a content of the broadcast 25 information is changed.
[11] The nobile station according to any one of clains
8 to 10, wherein the segnent receiver unit is
configured to receive again 25 all the plurality of
alsegwepﬁsrﬁéinyngfEhgnbn©ad®asmidgﬂxwﬂnﬂdaﬁnast.information
corresponding to a state of the nobile station or
cof sgARBIBEY I %%ﬁbéﬁ?é@ %§Tﬂﬁé“ﬁ@ﬂﬁ@eséﬁéﬂpﬁnorWhéﬁcﬁﬁ@logy
nment recglver has fai]led to recelv% only some

SBF T RE PUr AR5 bl Sagient's. S hid SwhGH £ e CHENGR: L7t

haQoféf1@@h&QQIﬁQQQky%%L%nbgmgaéfr@&@ﬁ%ﬁﬁxﬁﬂﬁqzQha@%%ments,
notification.

anda when the change notification receiver unit has received the

change notification.
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