[Description] [Title of Invention] EMERGENCYINFORMATIONNOTIFICATIONSYSTEM [Technical Field]
[0001] Thepresentinventionrelatestoanemergencyinformation notification system configured to notify
multiple mobile stations in a distribution area of emergency information. [Background Art] [0002]

3GPP has been studying "ETWS (Earthquake and Tsunami Warning System)" for distributing emergency
information (broadcast information) such as earthquake information and tsunami information. [0003]

As Fig. 6 shows, a mobile communication system of "EPC (Evolved Packet Core) System" or of
"E-UTRAN (EvdlVed Urivéisal Terrestrial Radio Access Network) System" includes, as a configuration for
making notificatian of such Bmergeney)irfRRaionya Nraadcsst eguipment @BCACell BroEdcast Service)
connected to a CBS provider ma switching center MME (Mobility Management Entity), and a radio base
station eNB. [0 In addition, in such a mobile communication system, a protocol stack between

the broadcast equipment CBC and the switching center MME and a protocol stack between the switching
center MME and the ratiits’ B4<$e Station eNE aré S5edified 48 SHoRIFIERYSY [SUmAry Of Invention]

notification system configured to notify multiple mobile
stations in a distribution area of emergency information.
[Background Art]

[0002]

3GPP has been studying “ETWS (Earthquake and Tsunami
Warning System)” for distributing emergency information
(broadcast information) such as earthquake information and
tsunami information.

[0003]

As Fig. 6 shows, a mobile communication system of “EPC
(Evolved Packet Core) System” or of “E-UTRAN (Evolved Universal
Terrestrial Radio Access Network) System” includes, as a
configuration for making notification of such emergency
information, a broadcast equipment CBC (Cell Broadcast Service)
connected to a CBS provider, a switching center MME (Mobility
Management Entity), and a radio base station eNB.

[0004]

In addition, in such a mobile communication system, a
protocol stack between the broadcast equipment CBC and the
switching center MME and a protocol stack between the switching
center MME and the radio base station eNB are specified as shown
in Fig. 7.

[Summary of Invention]
[Technical Problems]
[0005]

The aforementioned mobile communication system of “EPC
System” or of “E-UTRAN System,” however, does not specify a
specific method of how to notify multiple mobile stations in
adistribution area of emergency information. For this reason,
the aforementioned mobile communication system has the

following problem. Specifically, in an environment where



[Technical Problems] [0005] The aforementioned mobile communication system of "EPC System" or
of "E-UTRAN System," however, does not specify a specific method of how to notify multiple mobile
stations in a distribution area of emergency information. For this reason, the aforementioned mobile
communication system has the following problem. Specifically, in an environment where multiple mobile
communication systems operated by one or more carriers coexist, the aforementioned mobile
communication system is not capable of rapidly and correctly notifying multiple mobile stations in a
distribution are&'et ehrergetylihforPRENI bAee the CBS-Froviderikesd REtifie&tion 6ithe emergency
information. [0006¢ r i e rEhecpresest jnvehtioreisomaderin viewdf the abeve-problemsaandan objective of
the_glreserét inves@,t'lgm to @r%qelt_@tlam@_ﬁee%yt_m;f_aq@gnatrﬁgﬁfitg@m@ @yﬂffen}qw@i@m@ipabletpf _
rapidly and correctly notifying multiple mobile stations.in a distribution area of emergency information, in a
obile commUNECANGh Syt o "L Syt orof B TRAKLSystare e (00071 - A kit aspect of the
present invention {SUimarzed 88 an"EmergeRdy infofmation ndtificatidn System cohfiglifed to notify a
plurality of mobf#estatiorsinia distribution area of emergency information, the emergency information
notification systenwcemprise a radio base station, a switching center and a broadcast equipment

configured to transmit ap emergency;ipiarmation nofification Message Nelding. the distrjpution area and

the emergency infgrmation to the switc?intghcenter which corresponds to the distribution area, wherein the
switching centef trandfer tHE t&¢&ived enidfgenicy information Hotititation Meseaye, 6 thE radio base
station which cGfFesI6RIY té the Brstribationdreéalifeluted mYtHeeBmergehclSnteinaten Hotification
message, and thegadiy base statioadirbadeasts thiemgmergeheyanfarmation ircluded inithe received
emergency infogmationatification messageteasell orrespendingitorthe distribution,atea included in
the emergency (i:rg)fl%rggygg tnlootigicatiggelmnegj?agTEPEO%OSJ tomP grecopd, R%CN tge resent invention is
summarized as an emergency infofmation notificatio system con?igured to notify 4 plurality of mobile

stations in a dist{03tidn area of emergency information, the emergency information
A first aspect of the present invention is summarized as

an emergency information notification system configured to
notify a plurality of mobile stations in a distribution area
of emergency information, the emergency information
notification system comprise a radio base station, a switching
center and a broadcast equipment configured to transmit an
emergency information notification message including the
distribution area and the emergency information to the
switching center which corresponds to the distribution area,
wherein the switching center transfers the received emergency
information notification message, to the radio base station
which corresponds to the distribution area included in the
emergency information notification message, and the radio base
station broadcasts the emergency information included in the
received emergency information notification message, to a cell
corresponding to the distribution area included in the
emergency information notification message.
[0008]

A second aspect of the present invention is summarized as
an emergency information notification system configured to
notify a plurality of mobile stations in a distribution area

of emergency information, the emergency information



notification system comprise a radio base station, a switching center, and a broadcast equipment
configured to transmit an emergency information notification message including the distribution area and
the emergency information to the switching center which corresponds to the distribution area, wherein the
switching center transfers the received emergency information notification message, to the radio base
station which corresponds to the distribution area included in the emergency information notification
message, and the radio base station broadcasts the emergency information included in the emergency
information notifieafiér réssay e 16 BirceI ander cortrel iof reSradibBase station 1 [ooo9]Y A third
aspect of the present inventiondsistiwameasizedag:apremergsencyiigforasation netification system
configured to netify.a;plirality akmabileistationsdn & distributionareanf emergeney information,the
emergency informayion,natfication system, somprise 4 adia base stalion, a.uiching oeqter; and a
broadcast equipment configured to transmit an emergenc information notlﬁcatlon message including the

distribution are& BhtthéeEmergerdy IHtofmatioh 6 theswitdting tertér Whid Eofespbhas to the
distribution areajhwhereintthe switthingrceoten gendrates anemergeney frform ativhrgetification message
including the cellidentification idermmation.iand Hransmits, theogeneratad emergencydaforsation

notification mesgage fothe radig hase stationwhichmapages the gl b”%@%é‘é%ﬁ nelyded in the

received emergency information notification me sa%e,,and the radio base station broadcasts the
emergency information Inciuded I the fat8ived emargeity tonAatioh Rotification message, to a cell
corresponding totthelcall flemifieatsn itfornfatiorimefided Pt éAfetgeney infofmetiom fotification
message. [001@merdarthe finst to the third mspect, auhereinpissa casecwhere theré areralpturality of
switching centers, which cgrrespandig thelisttibytign arga, the broadcast equipment transmits the
emergency infowg&igp notification message to a switching center having the best connection status with
the broadcast equipment among the pluralitg of switchin% centers. [0011] In the first to the third

aspect, wherein, in a Cas& Wittreiheré 48 & pfurdiity SR Switthily tehters WHIEI hfag e the radio base
station, and thexadiinbase statiohieceivesi thie serhefemergencysnformationdatificatidntmessage from
different switchingrcentess dtherradia base station breadeastssonly thecamergenay: isioemation included in

the emergency é@orn@g%gg@paﬁqg fgm%wpichggg radégng@@gr%@tionirggg%&fg&ghe first time.
[0012] notification system comprise a radio base station, a switching
center; and a broadcast equipment configured to transmit an
emergency information notification message including the
distribution area and the emergency information to the
switching center which corresponds to the distribution area,
wherein the switching center generates an emergency information
notification message including the cell identification
information, and transmits the generated emergency information
notification message to the radio base station which manages
the distribution area included in the received emergency
information notification message, and the radio base station
broadcasts the emergency information included in the received
emergency information notification message, to a «cell
corresponding to the cell identification information included
in the emergency information notification message.
[0010]

In the first to the third aspect, wherein, in a case where
there are a plurality of switching centers which correspond to

the distribution area, the broadcast equipment transmits the



In the first to the third aspect, wherein, in a case where there are a plurality of switching centers which
manage the radio base station, and the radio base station receives the same emergency information
notification message from different switching centers, the radio base station discards the emergency
information notification messages other than the one which the radio base station receives for the first
time. [0013] As described above, according to the present invention, it is possible to provide an
emergency information notification system which is capable of rapidly and correctly notifying multiple
mobile stations ¥ diStibution et eR BT ethergehty inforrritioRSiisR Aifobile comiirieatién system of
"EPC System" oroft 4z-UHERANSystenv<Brief Description aftBrawingst [0014 [FiGad&: 1 is an overall

configurational ¥iew gf.anobile communicationsysiemracsording to,a fisst-embodiment of the present
invention. [FIG. E{CE 2 is a diagram for illustrating a method of transmitting emergency information in the

mobile communication system according to the first embodiment of the present invention. [FIG. 3]FIG. 3

is a diagram for iIIustr&ﬁnbhaFnﬁé%td ‘b@ the third aspect, wherein, in a case where
there are a plurality of switching centers which manage the

radio base station, and the radio base station receives the same
emergency information notification message from different
switching centers, the radio base station broadcasts only the
emergency information included in the emergency information
notification message which the radio base station receives for
the first time.

[0012]

In the first to the third aspect, wherein, in a case where
there are a plurality of switching centers which manage the
radio base station, and the radio base station receives the same
emergency information notification message from different
switching centers, the radio base station discards the
emergency information notification messages other than the one
which the radio base station receives for the first time.
[0013]

As described above, according to the present invention,
it is possible to provide an emergency information notification
system which is capable of rapidly and correctly notifying
multiple mobile stations in a distribution area of emergency
information, in a mobile communication system of “EPC System”
or of “E-UTRAN System.

[Brief Description of Drawings]

[0014]

[FIG. 1] FIG. 1 is an overall configurational view of a
mobile communication system according to a first embodiment of
the present invention.

[FIG. 2] FIG. 2 is a diagram for illustrating a method of
transmitting emergency information in the mobile communication
system according to the first embodiment of the present

invention.



transmitting emergency information in the mobile communication system according to the first
embodiment of the present invention. [FIG. 4]FIG. 4 is a diagram for illustrating a method of transmitting
emergency information in the mobile communication system according to the first embodiment of the
present invention. [FIG. 5]FIG. 5 is a diagram for illustrating a method of transmitting emergency
information in the mobile communication system according to the first embodiment of the present
invention. [FIG. 6]FIG. 6 is a diagram showing a configuration of a mobile communication system which
provides an EWFS Gervice in thedEPE systentlof #f e ECOTRAN Systérhn fFIG "HFIGS 768 a diagram
showing protocol-stacks of the mobilgccomgmuticatien system twhkicto ptavidesitherEWAES service in the

EPC system or i the £-UERAN; system. [Dascription,of Embediments] [9913he present
invention.
[FIG. 4] FIG. 4 is a diagram for illustrating a method of
transmitting emergency information in the mobile communication
system according to the first embodiment of the present
invention.
[FIG. 5] FIG. 5 is a diagram for illustrating a method of
transmitting emergency information in the mobile communication
system according to the first embodiment of the present
invention.
[FIG. 6] FIG. 6 is a diagram showing a configuration of a
mobile communication system which provides an EWTS service in
the EPC system or in the E-UTRAN system.
[FIG. 7] FIG. 7 is a diagram showing protocol stacks of the
mobile communication system which provides the EWTS service in
the EPC system or in the E-UTRAN system.
[Description of Embodiments]
[0015]
(Emergency information notification system According to First
Embodiment of the Present Invention)

An emergency information notification system according
toa first embodiment of the present invention will be described
with reference to Fig. 1 to Fig. 5.

[0016]

As Fig. 1 shows, the emergency information notification
system according to this embodiment operates in a mobile
communication system of “EPC System” or of “E-UTRAN System.”
The emergency information notification system includes, as a
configuration for notifying multiple mobile stations UE in a
distribution area of emergency information, a Dbroadcast
equipment CBC connected to a CBS provider, switching centers
MME, and radio base stations eNB.

[0017]

In addition, in the emergency information notification



(Emergency information notification system According to First Embodiment of the Present Invention)

An emergency information notification system according to a first embodiment of the present invention will
be described with reference to Fig. 1 to Fig. 5. [0016] As Fig. 1 shows, the emergency information
notification system according to this embodiment operates in a mobile communication system of "EPC
System" or of "E-UTRAN System." The emergency information notification system includes, as a
configuration for notifying multiple mobile stations UE in a distribution area of emergency information, a
broadcast equifiiehtTEQ itrietied 16 rCB S provder, Switkhingterters MMETand raffo base stations
eNB. [0017] In additiars invthe emergercy: infermatiomuaotificationcsystemca protoceal istack between the

broadcast equipipent £B( and the-switehing, gepters MME and;a protecelstagkbetweenthe switching
centers MME and tge radiqn%ase gtati%gweNB are.the same as the ones shown in Fig. 7. [0018] The

broadcast equiﬁr%rgnt ¢ 6 ma;?%escosnnec?eé?o rﬁglt'iple'switching centers MME which belong to a
corresponding and %)Wnultiple Pool Areas in PLMN (Public Land Mobile Network). [0019] In this
respect, the broadcast Egglipmert CBC arayibeconfighfetkin the followingaranmew Bpecifically, when
being connecteditodnuliiple switching genters MM E.dherhyoasicast eauipmpent CBL dransiits "ETWS

Message (Emergency information, patificationmessage); to.each of swirching,centers MME in a
distribution area, or to_a particular switching center MME, the "ETWS Message" including emergency
information notiﬁ%gllfer the CBS provider, the particular switching center MME determined by the status
of how the particular switchifig eefRFMVIE is dohnBerRFerthe EadeasSIEqUiBmeREEBES or specifically,
by the status ofdhe fitanspait layehée.go,l'KeemAliverMessagep ér TCR)a Alternatively,¢hedproadcast
equipment CBG. migytrapsmito ETVY 8:1Messagetto-alh the-switehingaentersfMME-ganngeted thereto.

equipment CBC transmits “ETWS Message (Emergency information

notification message)” to each of switching centers MME in a

distribution area, or to a particular switching center MME, the

“ETWS Message” including emergency information notified from

the CBS provider, the particular switching center MME

determined by the status of how the particular switching center

MME is connected to the broadcast equipment CBC, or specifically,

by the status of the transport layer (e.g., “Keep Alive Message”

in TCP). Alternatively, the Dbroadcast equipment CBC may

transmit “ETWS Message” to all the switching centers MME

connected thereto.

[0020]

For example, once the CBS provider transmits an ETWS

message to a given broadcast equipment CBC, the broadcast

equipment CBC determines to which switching center MME

belonging to which Pool Area the broadcast equipment CBC should

transfer the received ETWS message, on the basis of a

distribution area included in the ETWS message.

[0021]

In addition, in the case where the CBS provider transmits

an ETWS message to a broadcast equipment CBC which covers a Pool

Area corresponding to an area where a disaster or the like has

occurred, the broadcast equipment CBC transfers the ETWS

message to a switching center MME which has the best status of



[0020] For example, once the CBS provider transmits an ETWS message to a given broadcast
equipment CBC, the broadcast equipment CBC determines to which switching center MME belonging to
which Pool Area the broadcast equipment CBC should transfer the received ETWS message, on the
basis of a distribution area included in the ETWS message. [0021] In addition, in the case where the
CBS provider transmits an ETWS message to a broadcast equipment CBC which covers a Pool Area
corresponding to an area where a disaster or the like has occurred, the broadcast equipment CBC
transfers the ETVAS iitgsagelfva switthiig celitersMME whieh h&StHe besestatud bfpaisport layer
among MMEs ir ¢he Root Areanwithout eonsigieration 06 the: distribution deea included imilse ETWS
message. [0022]. s s lere, it is assumed that a broadcast equipment CEO which corresponding to a
particular Pool Area is connected to multiple switching centers MME in the particular Pool Area, i.e.,

establishes a transport layer with the multiple switching centers MME in the particular Pool Area. [0023]

Note that the broadcast 8gGiprent CELD Wik b éonfighfed asFo oG SpeeificlR iiithetase where the
broadcast equiprrent QEO @xtratts apdtiple switchingodehters MME ascoriesitoavhich the broadcast
equipment CEQ sheulgi tignsfenthe-received ETWhdnessage-an dhe basis of a<distribution area included

in the ETWS messags, the rogdaast equipment GEO selefts,a, swiiching center MME haying the best

status of transport layer amaong, the multiple MMES thus extracted and transfers the ETWS message to
the selected switching Eenter MME: 16024 ©* “Likdwis’® thé ERftehing center MME may be configured to
transmit the ETVW84iéssage received from the broadcast equipment CEO to a particular radio base
station (radio base statiart eotriespondingto addistribetion area,tocthe likg) eAB corfmayrkel configured to

transmit the ETYS message. to glhthe radigihase stations eNBsconpested ¢ the, switghing center MME.

equipment CBC extracts multiple switching centers MME as ones
to which the broadcast equipment CBC should transfer the
received ETWS message on the basis of a distribution area
included in the ETWS message, the broadcast equipment CBC
selects a switching center MME having the best status of
transport layer among the multiple MMEs thus extracted and
transfers the ETWS message to the selected switching center MME.
[0024]

Likewise, the switching center MME may be configured to
transmit the ETWS message received from the broadcast equipment
CBC to a particular radio base station (radio base station
corresponding to a distribution area, or the like) eNB, or may
be configured to transmit the ETWS message to all the radio base
stations eNB connected to the switching center MME.

[0025]

Moreover, the radio base station eNB may be configured
to broadcast emergency information included in the ETWS message
received from the switching center MME, to a particular cell
(cell corresponding to a distribution area, or the like), or
may be configured to broadcast the emergency information to all
the cells under control of the radio base station eNB.
[0026]

Note that the radio base station eNB may be configured

as follows. Specifically, if receiving the same ETWS message



[0025] Moreover, the radio base station eNB may be configured to broadcast emergency information
included in the ETWS message received from the switching center MME, to a particular cell (cell
corresponding to a distribution area, or the like), or maybe configured to broadcast the emergency

information to all the cells under control of the radio base station eNB. [0026]

Note that the radio base

station eNB may be configured as follows. Specifically, if receiving the same ETWS message plural times
from one or more switching centers MME, the radio base station eNB discards the ETWS message which
the radio base $tativaleNBIREdives fORthesetone Gme 6PatFectot27]s M Hefdifbefsiyowith reference
to Fig. 2 to Fig. 1 slesariptiomnwilil bel givenrofsanreperatio mée sotify wultiple meobie statiens UE in a

distribution area, of emergensy Jaformations in-the,emergengy infeematiopnatification system according to
this embodimené%?] Firstly, with reference to Fig. 2, description will be given of a method (1) of

transmitting an

message in the emergency information notification system according to this

embodiment. [0029] A& Fi§<2 Showd ih Step 81017 6R tHePbasiFof emefdenéy thformation received
from the CBS previder,thedroadtasbequipmentCEO daterninesia distribution areatcfithe emergency
information. Thepthe brogdsasbaequipment:CED transmits the &1 WS messagedneluging-the distribution

area and the emgrgency.information {0 syisehing centers MMEZ and MMER whigh correspond to the

distribution area.
according to this embodiment

[0028]

Firstly, with reference to Fig. 2, description will be

given of a method (1) of transmitting an ETWS message in the

emergency information notification system according to this

embodiment.
[0029]

As Fig. 2 shows, in Step S101, on the basis of emergency

information received from the CBS provider, the broadcast

equipment CBC determines a distribution area of the emergency

information. Then the broadcast equipment CBC transmits the

ETWS message including the distribution area and the emergency
information to switching centers MME2 and MMES5 which correspond
to the distribution area.

[0030]

Here, the Dbroadcast equipment CBC stores therein a
mapping table for “Distribution Area” and “Switching center,”
and determines the distribution area of the ETWS message
(emergency information) with reference to the mapping table.
[0031]

In Step S102, the switching centers MME2 and MME5 having
received the ETWS message each transfer the received ETWS
message to all radio base stations eNB to which the switching
center is connected.

[0032]

In Step S103, the multiple radio base stations eNB having

received the ETWS message broadcast the emergency information

included in the ETWS message to cells 10 to 20 which correspond



[0030] Here, the broadcast equipment CEO stores therein a mapping table for "Distribution Area" and
"Switching center,"” and determines the distribution area of the ETWS message (emergency information)
with reference to the mapping table. [0031] In Step S102, the switching centers MME2 and MMES5
having received the ETWS message each transfer the received ETWS message to all radio base stations
eNB to which the switching center is connected. [0032] In Step S103, the multiple radio base
stations eNB having received the ETWS message broadcast the emergency information included in the
ETWS messagé %o tefts 1036 20°Which: cairespond ta el distriddtorFaréa meRmegRinthe ETWS
message thus received=§0033] Here, each of the radio base stations eNB stores therein a mapping
table for "DistributipssArea” and "Cell," and thus extracts a cell corresponding to the distribution area in
th_e ETWS message (eweerggr}ecé( Clgf%r tlce)ng 6\{yﬁhor%gegrgné:t(_f: t,?.tgg mapping otgglse.t[ 034ém Secor!dly,
with reference to Fig. 3, description will be given of a methoc? i) of transmitting an ETW: message in the
emergency infofmation Astiffctioh Systent a8Eordig t0 thidEmboditient §6635] and thus

extracts a cell corresponding to the distribution area in the
ETWS message (emergency information) with reference to the
mapping table.

[0034]

Secondly, with reference to Fig. 3, description will be
given of a method (2) of transmitting an ETWS message in the
emergency information notification system according to this
embodiment.

[0035]

As Fig. 3 shows, in Step S201, on the basis of emergency
information received from the CBS provider, the broadcast
equipment CBC determines a distribution area of the emergency
information. Then the broadcast equipment CBC transmits the
ETWS message including the distribution area and the emergency
information to switching centers MME2 and MMES5 which correspond
to the distribution area.

[0036]

Here, the broadcast equipment CBC stores therein a
mapping table for “Distribution Area” and “Switching center,”
and determines the distribution area of the ETWS message
(emergency information) with reference to the mapping table.
[0037]

In Step S202, the switching centers MME2 and MME5 having
received the ETWS message each transfer the received ETWS
message to radio base stations eNB corresponding to the
distribution area included in the received ETWS message.
[0038]

Here, each of the switching centers MME stores therein
a mapping table for “Distribution Area” and “Radio Base
Station,” and thus extracts a radio Dbase station eNB

corresponding to the distribution area in the ETWS message



As Fig. 3 shows, in Step S201, on the basis of emergency information received from the CBS provider,
the broadcast equipment CBC determines a distribution area of the emergency information. Then the
broadcast equipment CBC transmits the ETWS message including the distribution area and the
emergency information to switching centers MME2 and MMES5 which correspond to the distribution area.
[0036] Here, the broadcast equipment CBC stores therein a mapping table for "Distribution Area" and
"Switching center," and determines the distribution area of the ETWS message (emergency information)
with reference totheraapping tBleMfoos7}) with StepS202ZetherswitehitRPeenters MIVE2 and MMES
having received theSETWS message each transfer the received ETWS message to radio base stations

eNB corresponding to the gistyibiion area includeghip thesreceived ETWSJnessage, 0038] Here,

each of the swité:g(i:réq \gggt%rﬂs a!%\gﬁjsstr%%% gheer%in a Qggg{ngﬁ%blee for "Distribut'fon Areca" and "Radio Base

Station," and thus extracts a Iz ase station e correspondinaetg%ﬁél%\{stlnrbu?fgﬁaarle%ﬁn the ETWS

message (emergentyififormation) kil réferenes fotie Mappihd tabfe 10D38]°Cr r §Atep S203, the
multiple radio base StatichisseNBivaving receivedtheé ERPWSimesbagé Dicadeastahe emergency
information included iRdae ETWS message to cells 10 to 20 which correspond to the distribution area
included in t_he lga'y%]message thus_rec_eivc_ad. [0040] Here, each of the radio base stations eNB_
stores there_ln a map_plr%%table for "Dlgt@l%létlog O,lb\lrgak')'aasnec_i gaegl %nsd etrbllussetxtrraecésta gell ggrresp_ondlng to
the distribution area in éf%’r\ﬁf%drhé)ssage (%mergency |nsformaﬁon) With rei%rence}fo]iﬁe mapping table.
[0041] a mapping table for “Distribution Area” and “Cell,” and thus

extracts a cell corresponding to the distribution area in the

ETWS message (emergency information) with reference to the

mapping table.

[0041]

Thirdly, with reference to Fig. 4, description will be
given of a method (3) of transmitting an ETWS message in the
emergency information notification system according to this
embodiment.

[0042]

As Fig. 4 shows, in Step S301, on the basis of emergency
information received from the CBS provider, the broadcast
equipment CBC determines a distribution area of the emergency
information. Then the broadcast equipment CBC transmits the
ETWS message including the distribution area and the emergency
information to switching centers MME2 and MMES5 which correspond
to the distribution area.

[0043]

Here, the Dbroadcast equipment CBC stores therein a
mapping table for “Distribution Area” and “Switching center,”
and determines the distribution area of the ETWS message
(emergency information) with reference to the mapping table.

[0044]

In Step S302, the switching centers MME2 and MME5 having
received the ETWS message each transfer the received ETWS
message to radio base stations eNB corresponding to the

distribution area included in the received ETWS message.

10



Thirdly, with reference to Fig. 4, description will be given of a method (3) of transmitting an ETWS
message in the emergency information notification system according to this embodiment. [0042] As
Fig. 4 shows, in Step S301, on the basis of emergency information received from the CBS provider, the
broadcast equipment CBC determines a distribution area of the emergency information. Then the
broadcast equipment CBC transmits the ETWS message including the distribution area and the
emergency information to switching centers MME2 and MMES which correspond to the distribution area.
[0043]  Herel ¥/¢ broadcast equipment CBC stores therein a mapping table for "Distribution Area" and
"Switching center," andidetermines the distsibsitionareapitheteTW BvRessage teniesgency information)

with reference tg the prapping-table. [@044] «p; s Step S302 athe-switching-centers MME2 and MMES
having receive EhaeclI:TWS mesaag%guagh tragsfer the receivegi%TV}éS message 1o Igadioi21 ase stations

eNB corresponding to the disfribution area inc 6&5& in the received ETWS rr?essage. [08 ] Here,

each of the swifchirig eBAEETS MMESstorEs thetein' & Miappingtablelfor Bistibition Ared%nd "Radio Base
Station," and thusrextracts a radio base istation €NBcofresporrditig totherdistibutiorrdrea.in the ETWS
message (emergengyjinformation) with reference to the mapping table. [0046] In Step S303, the

multiple radio base statigns,@NB;having recglyed;the ETIWS message broadeasithe amergency

information included jn the received ETWS message to all the cells 10 to 21 ynder the control of the
multiple radio baS& St4i6nS %%E?%W]Ssag%ourr%ﬁcﬁﬁﬁ reteréhes 85 kg, 5, de&diption will be given of
a method (4) ofitParistAREng anrETWSinéEsdge TH theepiergenty inforntatiors fbtificatiort Jystem
according to thiglembodiment [0048}oc1 of the multiple radio base stations eNB.

[0047]

Fourthly, with reference to Fig. 5, description will be
given of a method (4) of transmitting an ETWS message in the
emergency information notification system according to this
embodiment.

[0048]

As Fig. 5 shows, in Step S401, on the basis of emergency
information received from the CBS provider, the broadcast
equipment CBC determines a distribution area of the emergency
information. Then the broadcast equipment CBC transmits the
ETWS message including the distribution area and the emergency
information to switching centers MME2 and MMES5 which correspond
to the distribution area.

[0049]

Here, the Dbroadcast equipment CBC stores therein a
mapping table for “Distribution Area” and “Switching center,”
and determines the distribution area of the ETWS message
(emergency information) with reference to the mapping table.
[0050]

In Step S402, the switching centers MME2 and MME5 having
received the ETWS message each generate an ETWS message
including information (cell ID list) for identifying cells 10
to 20 corresponding to the distribution area included in the
received ETWS message. Then the switchingcenters MME2 and MMES5

each transmit the cell ID list to radio base stations eNB which
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As Fig. 5 shows, in Step S401, on the basis of emergency information received from the CBS provider,
the broadcast equipment CEO determines a distribution area of the emergency information. Then the
broadcast equipment CEO transmits the ETWS message including the distribution area and the
emergency information to switching centers MME2 and MMES5 which correspond to the distribution area.
[0049] Here, the broadcast equipment CEO stores therein a mapping table for "Distribution Area" and
"Switching center,"” and determines the distribution area of the ETWS message (emergency information)
with reference tthedaapphiy &ble J0b80FC 20 Step S402, the switching centers MME2 and MMES
having received thesETWS message each generate an ETWS message including information (cell ID list)
for identifying cells 10 t9-.2Q corrgspandipgiothe distributiomarea ingluded intheteceived,ETWS mes
sage . Then the switching € nf%rsg\élME %%%MMI%% each transmit Hwe,,g%q HD Jist to ratdkllo gase stations

eNB which mannéagpe%lt%% cells 10 to 20. SPe, t g%wit%ﬂmg centefs Mal\r/lg each store therein a

mapping table foF "BtfiBufion“Are& aAd *E_II S H1d Hrus Bxtricts A'ddliFdsitegp6adiny &' the distribution
area in the ETV¥Siessage (emérgencycinformatiom) weith: eeferendertorthieemapping-tabtér<On the basis of
the extracted celkgbe syvitehingecenters MIME eaghigenerate an ELWS-message: incjuding the cell ID list,

and transmit the generated ETVYS megsade.to e same radin hasessiation eNB. J00sg] ,;  In Step

S403, the multi Iﬁ:' radiqlbasDe %tatigns eNB havm%r%c%lved the ET\évs message broadcast the
emergency inforhation included in fheaﬁq'v%an%%age}%g c%?lrslef@toego indudedintie ETws message
thus received. [DDS3F ¥ARIVaRtHge SRS EffeE6f Efmerjency information notification system According to
First Embodiment@f2he Present Invention)

In Step S403, the multiple radio base stations eNB having
received the ETWS message broadcast the emergency information
included in the ETWS message to cells 10 to 20 included in the
ETWS message thus received.

[0053]
(Advantageous Effect of Emergency information notification
system According to First Embodiment of the Present Invention)

The emergency information notification system of the
first embodiment of the present invention is capable of rapidly
and correctly notifying multiple mobile stations in a
distribution area of emergency information, 1in a mobile
communication system of “EPC System” or of “E-UTRAN System.”
[0054]

(Modification)

Note that operation of the above described the broadcast
equipment CBC, the switching centers MME and the radio base
stations eNB may be implemented by means of hardware, a software
module executed by a processor, or a combination of both.
[0055]

The software module may be provided in any type of storage
medium such as an RAM (Random Access Memory), a flash memory,
a ROM (Read Only Memory), an EPROM (Erasable Programmable ROM),
an EEPROM (Electronically Erasable and Programmable ROM), a
register, a hard disk, a removable disk, or a CD-ROM.

[0056]
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The emergency information notification system of the first embodimentofthepresentinventionis capable of
rapidly and correctly notifying multiple mobile stations in a distribution area of emergency information, in a
mobile communication system of "EPC System" or of "E-UTRAN System." [0054] (Modification) Note
that operation of the above described the broadcast equipment CSC, the switching centers MME and the
radio base stations eNB may be implemented by means of hardware, a software module executed by a
processor, or a combination of both. [0055] The software module may be provided in any type of
storage medium such d:ansRAM IREFRIGHIAECeSS MEMBRF), EflaBR MertesS arlROM{Réad Only
Memory), an ERROMr(&rasable Programmablel RQNM) can BEoPRON(Electsonically trasable and
Programmable RQM) s register. a harddisk, asemovabledisknr 8 ©P-ROM; 19086]: nt o The storage
medium is con cted to the roCcessor so %}et thg dorocessor can reaé;i @ﬁd wrlte |nformat|on from and to
the storage me |um ﬁ?so the storage Medium may ybe int integ rateda Into t rocessor Arinsoy the storage
medium and th@%réjd%%%b?l?ﬁaylﬁe ﬁFbvwm art ﬂ%lésﬁ:le BSICHfay b profitiedin ¢ broadcast
equipment CBG)thedwitchigrcenters MME ahd thelfadio base statich¥ N8 Alsos thedstorage medium
and the processersmay-be psavidaedin the brgadeast equipypent £BG, the switchingceniers MME and the
radio base statigng %Jéalp%%@l%!éareﬁﬁ component 10057 ., s JHefginabove, fhe present | é[{e”t'on has
been described in det using the above embodlment however it is ap arent to those Skl ed in the art
that the presenﬁnvenﬁon IS notapmlteél?o fi emboﬁlment (i‘escrrbedeherem odifiCAtions and variations
of the present if¢ERIBIFEAN be made without departing from the spirit and scope of the present invention
defined by the description of the scope of claims. Thus, what is described herein is for illustrative purpose,

and has no intention whatsogyep e imit the present invention. o[Claimsleen described in
detail using the above embodiment; however, it is apparent to
those skilled in the art that the present invention is not
limited to the embodiment described herein. Modifications and
variations of the present invention can be made without
departing from the spirit and scope of the present invention
defined by the description of the scope of claims. Thus, what
is described herein is for illustrative purpose, and has no

intention whatsoever to limit the present invention.
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[Claim 1]An emergency information notification system configured to notify a plurality of mobile stations in
a distribution area of emergency information, the emergency information notification system comprising: a
radio base station; a switching center; and a broadcast equipment configured to transmit an
emergency information notification message including the distribution area and the emergency
information to the switching center which corresponds to the distribution area, wherein the switching
center extracts the radio base station which corresponds to the distribution area included in the received
emergency infoffrbéibfTiotification message, generates an emergency information notification message
including the cellddentification Amformationeand the efergencyrinformation; anidtrtansmitssthe generated

emergency informatiogpatification,message totherextiacted radig base station.and i, the radio base
station broadcagts tchrei%rlyglrgencayrigforr(p@tigneir}cluggd in.l¥1 Orr(%‘nc(_jetivi%q1 emgg%enec%e igf()err%ation notification
message, to a qejlfcorresponéllng to ?he cell identification in ormation included in the 3mer§ency
information notificafidoR Mesade’ [EfiAT2fTHe &HErgency Thformation notification system according to a
claim 1, wherein, in areasewhese théretarena plurality of switching centers which manage the radio
base station, and the radig.hase stadiopgeceivessthe same emergency information notification message

from different switching.qenters. the radia base stafiop hroadeasts only.the emergency nformation

included in the emergency informatlgn notification message which the r%dio base station receives for the
first time information notification message 1ncluding e distribution

area and the emergency information to the switching center which
corresponds to the distribution area, wherein

the switching center extracts the radio base station
which corresponds to the distribution area included in the
received emergency information notification message,
generates an emergency information notification message
including the cell identification information and the emergency
information, and transmits the generated emergency information
notification message to the extracted radio base station, and

the radio base station broadcasts the emergency
information included in the received emergency information
notification message, to a cell corresponding to the cell
identification information included in the emergency

information notification message.

[Claim 2] The emergency information notification system
according to a claim 1, wherein,

in a case where there are a plurality of switching centers
which manage the radio base station, and the radio base station
receives the same emergency information notification message
from different switching centers, the radio base station
broadcasts only the emergency information included in the
emergency informationnotification message which the radio base

station receives for the first time.

14



