DESCRIPTION Title of the Invention: MOBILE COMMUNICATION METHOD, MOBILE STATION,
AND WIRELESS 5ACCESS NETWORK DEVICE Technical Field [0001] The present invention relates
to amobile communication 10 method, a mobile station, and a radio access network apparatus with
which a mobile station camping on a system gfafitst ca nication scheme starts circuit switched
communications in a mobile communication system in which there coexist the system of the first
communication scheme not capable of 15 supporting circuit switched communications, and a system
of a second communication scheme capable of supporting circuit switched communications.
Background ARI0IB00S the Rw@mbitsTg. 5, operations for starting communications in a system

of convention%&%’ FL%Q@QMWMEX%'HB&”M% i%%ﬁcjfigegﬂpppgge% she 'ﬂfg% 5, in step
S3000, the mobile station UE performs location registration processing (Attach/TAU (Tracking Area
Update) )3o the exchange MME of theAdE sebhemeT {0004] br steper53001A, an application function AP
of the mobile 30 station UE transmits "Primitive" to the function EMM
Technical Field
[0001]
The present invention relates to a mobile communication
10 method, amobile station, and a radio access network apparatus
with which a mobile station camping on a system of a first
communication scheme starts circuit switched communications
in a mobile communication system in which there coexist the
system of the first communication scheme not capable of
15 supporting circuit switched communications, and a system of

a second communication scheme capable of supporting circuit

switched communications.

Background Art

20 [0002]

Referring to Fig. 5, operations for starting
communications in a system of conventional LTE (Long Term
Evolution) scheme is described.

[0003]

25 As shown in Fig. 5, in step S3000, the mobile station
UE performs location registration processing (Attach/TAU
(Tracking Area Update) ) to the exchange MME of the LTE scheme.
[0004]

In step S3001A, an application function AP of the mobile

30 station UE transmits “Primitive” to the function EMM
performing processing related to the EMM protocol, in
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performing processing related to the EMM protocol, in response to a calling operation by a user. [0005]
Alternatively, the exchange MME in the LTE scheme transmits "Si Paging" to the radio base station eNB
of the 5 LTE scheme in step S30013, and also transmits "Paging" to the function EMM in step S3001C.
[0006] Consegugentlycintsiep $3002,1hedusetion &MMytransmits "Primitive” to the function AS
performing processing related 10 to the AS protocol. [0007] In step S3003, the function AS transmits
"RRC Connection R&{udst" to the radio base station eNB. [0008] 15In step S3004, the radio base station

eNE transmits "RRC Conpegtion Setyp’; {0 thefunclion AS,J00R8] 1n In.steps:$39054-53007, the
function EMM transmits "NAS Service Request” to the function AS.The function AS 20 includes the

received "NAS Sekvieg W@&@es’ftsln Pﬁmwbm@tm S@‘tﬁﬁ Curfipletées Eith tralBndifs tHe"NAS Service
Request" to the radio base sfation eNB, The f3dio base; stafion eNB extracts..5:TMBJ. from the received

"RRC Connection Request”, and also extracts "NAS Service Request" 25 from the received "RRC
Connection SetuptGempletet i the FHHiolbase statibiP@NB. includes the extracted "S-TMSI" and "NAS
Service Request" i[rba%i6lpitial UE Message", and transmits the "Si Initial UE Message" to the exchange
MME.

Consequently, in step S3002, the function EMM transmits
“Primitive” to the function AS performing processing related
10 to the AS protocol.
[0007]
In step S3003, the function AS transmits *“RRC
Connection Request” to the radio base station eNB.
[0008]
15 In step S3004, the radio base station eNB transmits “RRC
Connection Setup” to the function AS.
[0009]
In steps S3005 to S3007, the function EMM transmits “NAS
Service Request” to the function AS. The function AS
20 includes the received #“NAS Service Request” in “RRC
Connection Setup Complete”, and transmits the “NAS Service
Request” to the radio base station eNB. The radio base
station eNB extracts “S-TMSI” from the received “RRC
Connection Request”, and also extracts “NAS Service Request”
25 fromthe received “RRC Connection Setup Complete”. The radio
base station eNB includes the extracted “S-TMSI” and “NAS
Service Request” in “S1 Initial UE Message”, and transmits
the “S1 Initial UE Message” to the exchange MME.
[0010]
30 In step S3008, the exchange MME transmits “S1 Initial
UE Context Setup” including “UE capability (capability
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[0010] 30In step S3008, the exchange MME transmits "Si Initial UE Context Setup"” including "UE
capability (capability 2 information of mobile station)" to the radio base station eNB. [0011] In step
S3009, the radio base station eNB transmits "RRC 5 Security Mode Command" to the function AS, and in
step S3010, the functionAS transmitscBrimitive'stoithe) funetion MM 0018k se  dpstep:$3011, the
radio base station eNB transmits "RRC Connection Reconfiguration™ to the function AS, and in step 10
S3012, the functio'AS transmits "Primitive” to the function EMM. [0013]  The function AS transmits
"RRC Security Moggpgomplete” to the radio base station eNB in step S3013, and transmits 15 "RRC
Connection Reconfiguration Complete" to the radio base station eNB in step S3014. [0014] In step

S3015, the radio base statior eNBStraASmits e512Sé P TEnFletetd He excharbetmVERC

5 Security Mode Command” to the function AS, and in step S3010,
the function AS transmits “Primitive” to the function EMM.
[0012]

In step S3011, the radio base station eNB transmits “RRC
Connection Reconfiguration” to the function AS, and in step

10 s3012, the function AS transmits “Primitive” to the function

EMM.
[0013]

The function AS transmits “RRC Security Mode Complete”
to the radio base station eNB in step S3013, and transmits

15 “RRC Connection Reconfiguration Complete” to the radio base
station eNB in step S3014.

[0014]
In step S3015, the radio base station eNB transmits “S1
Setup Complete” to the exchange MME.
20 [0015]
In step S3016, “U-Plane” is established to communicate

between the mobile station UE and the network.

Disclosure of the Invention
25 Problem to be Solved by the Invention
[0016]

However, since a system of the conventional LTE scheme
does not support circuit switched (CS: Circuit Switch)
communications, there is a problem in that the mobile station

30 UE cannot perform circuit switched communications (for both

transmission and reception) when the mobile station UE is
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20[0015] In step S3016, "U-Plane" is established to communicate between the mobile station UE and
the network. Disclosure of the Invention 25 Problem to be Solved by the Invention [0016] However, since
a system of the conventional LTE scheme does not support circuit switched (CS: Circuit Switch)

communications, thefe isa preblemsiathat the mebilestatien3QJE cannot perform circuit switched
communications (for both transmission and reception) when the mobile station UE is camping on a
system of the LTE!SEHehhe. [0017] Thus, the present invention is made in view of the

above-mentioned problemyand itds anphiechef theresent 5 invention toprevide a mobijle
communication method, a mobile station, and a radio access network apparatus that allows circuit

switched communiciichs G betrrtansaiission Mrééeﬁﬁoﬁ? eVerewhenttie mebifsstdtion UE is
camping on assystem of the |- Tk scheme, 10 Solytion 19 Broplem [9018] 1 o4, a mobile

station, and a radio access network apparatus that allows
circuit switched communications (for both transmission and
reception) even when the mobile station UE is camping on a
system of the LTE scheme.
10 Solution to Problem
[0018]

A first aspect of the present invention is summarized
as a mobile communication method in which a mobile station
camping on a system of a first communication scheme starts

15 circuit switched communications in a mobile communication
system 1in which there coexist the system of the first
communication scheme not capable of supporting circuit
switched communications, and a system of a second
communication scheme capable of supporting circuit switched

20 communications, wherein the mobile station includes: a first
protocol processor unit configured to perform processing
related to a first protocol terminated between the mobile
station and a core network apparatus of the first
communication scheme; a second protocol processor unit

25 configured to perform processing related to a second protocol
terminated between the mobile station and the core network
apparatus of the second communication scheme; and a third
protocol processor unit configured to perform processing
related to a third protocol terminated between the mobile

30 station and a radio access network apparatus; the method
includes the steps of: (A) transmitting, at a radio access
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A first aspect of the present invention is summarized as a mobile communication method in which a
mobile station camping on a system of a first communication scheme starts 15 circuit switched
communications in a mobile communication system in which there coexist the system of the first
communication scheme pot capable: efisupperting sirceitsywtchedheammunicationscanels, system of a
second communication scheme capable of supporting circuit switched 20 communications, wherein the

mobile station includ&5T 3 FirdCprototor Brocedssruntcohfiglred T perfor précessing retated to a first

protocol terminateg-Refween the mabilestation andsa; care neimork apparatus ol-thefirstcommunication
scheme; a second protocol processor unit 25 configured to perform processing related to a second

protocol _terminateﬁeﬂ@tWééWtﬁ@ mﬁ@gamhﬁ@%@ é@ﬁéﬁéﬁﬁoﬂ@@@baﬁ&ﬂ‘éjﬁﬂﬁe §é°®nd
communication scheme: and g third-profacal progessor unit configured. to perform, processing

second communication scheme; (B) instructing, at the third
protocol processor unit, to start the circuit switched
communications to the first protocol processor unit when
receiving the instruction information; (C) instructing, at
10 the first protocol processor unit, to start the circuit
switched communications to the second protocol processor
unit when receiving the instruction from the third protocol
processor unit; (D) selecting, at the third protocol
processor unit, a cell in the second communication scheme
15 when receiving the instruction information; and (E) setting
up, at the second protocol processor unit has receiving the
instruction from the first protocol processor unit, a link
for the circuit switched communications via the cell in the
second communication scheme selected by the third protocol
20 processor unit.
[0019]

In the first aspect, in the step (A), when receiving,
from the third protocol processor unit, a setup complete
response of a radio link between the radio access network

25 apparatus of the first communication scheme and the mobile
station as the predetermined information, the radio access
network apparatus of the first communication scheme can
transmit, to the third protocol processor unit, the
instruction information based on identification information

30 of themobile station and capability information of the mobile

station, after acquiring the identification information of
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related to a third protocol terminated between the mobile 30 station and a radio access network
apparatus; the method includes the steps of: (A) transmitting, at a radio access network apparatus of the
first communication scheme, instruction information to the third protocol processor unit when receiving
predetermined infermation wkichindicates:its telpyancy te a stast-akeircuit switchedevmmaunications, the
5 instruction information instructing to select a cell in the second communication scheme; (3) instructing,
at the third protocIprote8sor Ui, to'start e cirdGit §witché@Rahfrhtfications t6 th& first protocol
processor unit wheggggeeiving the instriuction information; (C) instructing, at 10 the first protocol processor
unit, to start the circuit switched communications to the second protocol processor unit when receiving the
instruction from the%h#8 Jprotocol processor unit; (D) selecting, at the third protocol processor unit, a cell
in the second communication scheme 15 when regeiving the instriction ipformation;,and (E) setting up, at
the second protocol processor unit has receiving the instruction from the first protocol processor unit, a
link for the circuit switched camanuamidationsyviathe ktellinthersgoondkcepmaunicationtscheme selected by
the third protocol %q processor unit.a[QCl)19] In }1he<=ﬁ1 férstsaesg)ect,, in_the ste% A),th%r]l recejving, from the

. C munzic on u informa @) O the radilio
third protocol processor ufit, a setup complete response of a radio fifk between the Fadio access network

25 apparatus of thecfirst sonemubnicatioribseheme amd the mobde statieuasdhe predetersrised information,
the radio access network apparatus of the first communication scheme can transmit, to the third protocol

processor unit, thé itra&ion G AR aSEd oriidentifichtiohinformatiprmmunicat ton

10 scheme from first protocol processor unit via the radio access
network apparatus of the first communication scheme, the
setup information which indicates its relevancy to a start
of circuit switched communications; and in the step (A), the
radio access network apparatus of the first communication

15 scheme can transmit the instruction information to the third
protocol processor unit when receiving the setup information
from the core network apparatus of the first communication
scheme as the predetermined information.

[0021]

20 In the first aspect, the method can further include the
steps of: transmit, at the core network apparatus of the first
communication scheme, a paging signal including the
identification information of the mobile station; receiving,
at the core network apparatus of the first communication

25 scheme, initial information including the identification
information of the mobile station from the radio access
network apparatus of the first communication scheme;
transmitting, at the core network apparatus of the first
communication scheme, the setup information to the radio

30 access network apparatus of the first communication scheme

when the identification information of the mobile station
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30 of the mobile station and capability information of the mobile station, after acquiring the identification
information of the mobile station and capability information of the mobile station from the core network
apparatus of the first communication scheme. [0020] 5In the first aspect, the method can further include

the step of: transmitting; @tdhercene-nptwarksapparatusicf thedirst cammunieatiar seheme; setup
information to the radio access network apparatus of the first communication scheme when receiving a

service request of tA& Fir8EEdmMmurication 10PdcemeFromTirsPprotoesl grocesSor Gnit Vid the radio

access network appaiatus of the first.commuynication.seheme, the setup infarmatian whick indicates its
relevancy to a start of circuit switched communications; and in the step (A), the radio access network

apparatus of the fitst corffuiticatiort 158tHenme taahransinitthe instkdetivh information to the third
protocol procassor bl@kté/yhen receiving the setup information from the core network apparatus of the first
communication scheme as the predetermined information. [0021] 20In the first aspect, the method can
further include the steps ¢f: 4rarsidita ap He: cofethetworksappatatusrofithe firstcomauieation scheme, a
paging signal includingath%(i)dbelr[[ification informa}tligg of the mo%ile statian; receivirég, at the core network

apparatus of the firSt communication tZ%tsl@nnemwe, ifitial fifornia ?orntincﬁﬁaﬁﬁlélt%e identification information
of the mobile statiesfiram the tadipsaceess:netwarkiapparatus0f thedirsthcommuanicationsscheme;
communication scheme starts circuit switched communications
10 in a mobile communication system in which there coexist the
system of the first communication scheme not capable of
supporting circuit switched communications, and a system of
a second communication scheme capable of supporting circuit
switched communications, including: a first protocol
15 processor unit configured to perform processing related to
a first protocol terminated between the mobile station and
a core network apparatus of the first communication scheme;
a second protocol processor unit configured to perform
processing related to a second protocol terminated between
20 the mobile station and the core network apparatus of the
second communication scheme; and a third protocol processor
unit configured to perform processing related to a third
protocol terminated between the mobile station and a radio
access network apparatus; wherein the third protocol
25 processor unit is configured to instruct to start the circuit
switched communications to the first protocol processor unit
when receiving the instruction information which instructs
to select acell in the second communication scheme; the first
protocol processor unit is configured to instruct to start

30 the circuit switched communications to the second protocol

processor unit when receiving the instruction from the third
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transmitting, at the core network apparatus of the first communication scheme, the setup information to
the radio 30 access network apparatus of the first communication scheme when the identification
information of the mobile station included in the paging signal is same as the identification information of
the mobile stationgrecludedinthedsitiabinformnationy the setup pfermationdndicatingrits:ralevancy to a start
of circuit switched communications. 5[0022] A second aspect of the present invention is summarized as a
mobile station whith Gttt Eircuit Switched cdninfdricatioh8 SWRER AT PIGON 4&/stém of a first

communication scheme stajits gircuitswitched gemmunications 10 in-a.makile, commyniation system in
which there coexist the system of the first communication scheme not capable of supporting circuit
switched communictios Parrd assyseh? of assecand edmmibfcativhrsthéme tapaBr-oPsupporting

circuit switched commpmigations. inclyding:. a first pratocal 13 processog wnjt configyred tg perform
processing related to
up a link for the circuit switched communications wvia the
cell in the second communication scheme selected by the third
protocol processor unit.
[0023]

10 A third aspect of the present invention is summarized
as a radio access network apparatus of a first communication
scheme used in a mobile communication system in which there
coexist a systemof the first communication scheme not capable
of supporting circuit switched communications, and a system

15 of a second communication scheme capable of supporting
circuit switched communications, wherein, when receiving,
from the third protocol processor unit, a setup complete
response of a radio link between the radio access network
apparatus of the first communication scheme and the mobile

20 station as the predetermined information, the radio access
network apparatus of the first communication scheme 1is
configured to transmit, to the third protocol processor unit,
the instruction information based on identification
information of the mobile station and capability information

25 of the mobile station, after acquiring the identification
information of the mobile station and capability information
of the mobile station from the core network apparatus of the
first communication scheme.

[0024]
30 A fourth aspect of the present invention is summarized

as a radio access network apparatus of a first communication
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a first protocol terminated between the mobile station and a core network apparatus of the first
communication scheme; a second protocol processor unit configured to perform processing related to a
second protocol terminated between 20 the mobile station and the core network apparatus of the second
communication sciiemeicand edthird pratocol precasserinit configured o perfernpresessing related to a
third protocol terminated between the mobile station and a radio access network apparatus; wherein the

third protocol 25 proE&sstr it F-EanfigUred td idtract i starethe Bttt SifiteRB & eBritbnications to the

first protocol processar.pit whenregeiving:ths, instiuctioninfermation whichnstructs Lo sglect a cell in
the second communication scheme; the first protocol processor unit is configured to instruct to start 30
the circuit switche@lfcomnfififieationsIBthe setohe protaedn proeeB3sr anibWhenPeegiviritpthe instruction

from the third protogol pracessor Unit:;the, iird Rrotacal processer unitis, copfigyred to select a cell in the

second communication scheme when receiving the instruction information; and the second protocol
processor unit has egoeiving dpeinstructiont the first communication scheme is

configured to transmit the instruction information to the
third protocol processor unit when receiving the setup
information from the core network apparatus of the first
10 communication scheme as the predetermined information, the
setup information indicating its relevancy to a start of
circuit switched communications.
[0025]
A fifth aspect of the present invention is summarized
15 as a mobile communication including: a system of a first
communication scheme not capable of supporting circuit
switched communications, and a system of a second
communication scheme capable of supporting circuit switched
communications, wherein, the system of the first
20 communication scheme includes: a radio access network
apparatus of the first communication scheme, and a core
network apparatus of the first communication scheme; the
system of the second communication scheme includes: a radio
access network apparatus of the second communication scheme,
25 and a core network apparatus of the second communication
scheme; the mobile station includes: a first protocol
processor unit configured to perform processing related to
a first protocol terminated between the mobile station and
a core network apparatus of the first communication scheme;
30 a second protocol processor unit configured to perform

processing related to a second protocol terminated between
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5 from the first protocol processor unit is configured to set up a link for the circuit switched
communications via the cell in the second communication scheme selected by the third protocol
processor unit. [0023] 10A third aspect of the present invention is summarized as a radio access network

apparatus of a first gemrunicatien scheme tised ir adoobile.corununigation systerain vrhich there
coexist a system of the first communication scheme not capable of supporting circuit switched

communications, 7GSRI 18614 $8BonatBHimGricatidn' SCheRie EQpADIBPSEFF6 Ing circuit

switched communigationse whegin. avhen recepdng, fromcthesthird proteeal precessor nity a setup
complete response of a radio link between the radio access network apparatus of the first communication

scheme and the nﬁﬁtﬂ@%%ﬂéﬁéﬁ%@ﬁ@p@@&é@%iﬁéé mf&hiﬁtiéhéﬁ"iéfaéi@ﬁaébéséar?@t@/ork apparatus
of the first communication seheme,is configured g fransmit, 1o, the third, pEotocol pracessor unit, the

instruction information based on identification information of the mobile station and capability information
25 of the mobile statiors laftersa¢guiringthehidentificatiors rfoimationdftthe mabile statters and capability

information of the Iq"el%t‘)A;!De Etationafgoalr%wutheo%orehrleetgveo(:rlé r%)pcaor%wsngfctggifjorgt (S:gwemnlér]ic%tlion scheme.
[0024] 30A fourth aspecfE of the- presen% iN/ention s sUmmarized as a-radio access network apparatus of a

first communicationi@ sschermedised inra mchite-communication systaradn whichdhere eoexist a system of
the first communication scheme not capable of su%;gporting circuit switched communications, and a system

of a second comnilifiéatién SCRBRTE capabfe: of Supportifg S B tuit Shvitdhetr ésmimanhidations, wherein

the radio accrps networkapparatus of the firsteemimenicationsehems is-configyregditg transmit the
instruction information to the third protocol processor unit when receiving the setup information from the

core network app&athsofthetist A ebfmmunicatonBenehte asthehretieteiifhéd MfbfMation, the
o YA oo 0 G YA Mg (1A
indicates its relevancy to a start of circuit switched
communications; the core network apparatus of the first
15 communication scheme is configured to transmit setup
information to the radio access network apparatus of the first
communication scheme in response to the service request
signal transmitted by the first protocol processor unit, the
setup information including predetermined information which
20 indicates its relevancy to a start of circuit switched
communications; the radio access network apparatus of the
first communication scheme is configured to transmit
instruction information to the third protocol processor unit
in response to the setup information transmitted by the core
25 network apparatus of the first communication scheme, the
instruction information instructing to select a cell in the
system of the second communication scheme; the third protocol
processor unit is configured to select the cell in the system
of the second communication scheme in accordance with the
30 instruction information transmitted by the radio access

network apparatus of the first communication scheme; and the
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15 as a mobile communication including: a system of a first communication scheme not capable of
supporting circuit switched communications, and a system of a second communication scheme capable
of supporting circuit switched communications, wherein, the system of the first 20 communication scheme

includes: a radio assessdpiweikoapparattsseidhe fiist ceropimicatien schemenand acore network
apparatus of the first communication scheme; the system of the second communication scheme includes:

a radio access nefWorkASaratis of e §&€0Td Bbirmlficatibh schemeg, &8 Hrid"a ¢bré Metwork

apparatus of the secopd.communication scheme:tbeJoobile statign includes;-a first prRtgeol processor
unit configured to perform processing related to a first protocol terminated between the mobile station and

a core network appaPaRBsthe kst communication scheme; 30 a second protocol processor unit
configured to perfqr@d %QCessing related to a second protocol terminated between

In the fifth aspect, the core network apparatus of the
first communication scheme can be configured to transmit a
paging signal to the mobile station via the radio access
network apparatus of the first communication scheme when

10 receiving an incoming signal relevant to circuit switched
communications addressed to the mobile station, the paging
signal including identification information of the mobile
station and predetermined information which indicates its
relevancy to a start of circuit switched communications; and

15 the first protocol processor unit can be configured to
transmit the service request signal to the core network
apparatus of the first communication scheme in response to
the paging signal transmitted by the core network apparatus
of the first communication scheme when the mobile station

20 is camping on the system of the first communication scheme.
[0027]

In the fifth aspect, the service request signal can be
NAS Service Request.
[0028]

25 In the fifth aspect, the radio access network apparatus
of the first communication scheme can be configured to
transmit the instruction information to the third protocol
processor unit using a handover command signal; and the third
protocol processor unit can be configured to select a cell

30 in the system of the second communication scheme, the cell

being designated with the cell ID included in the instruction
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the mobile station and the core network apparatus of the second communication scheme; and a third
protocol processor unit configured to perform processing related to a third protocol terminated between
the mobile station and the radio 5 access network apparatus of the first communication scheme as well as
between the mobilenstatioatanch the radiergiccess network apparatusof thesecontheemsiunication
scheme; the first protocol processor unit is configured to transmit a service request signal to the core
network apparatus 8P ié 18 irst corhifunicatioh sCREMEWHRBhRE mitbie StativhiisEaniping on the
system of the first,commuicationschemnegthe service request signal including predetermined information
which indicates its relevancy to a start of circuit switched communications; the core network apparatus of
the first 15 commuriiéation scheme is configured to transmit setup information to the radio access network

appamHUSOngf”St In the sixth aspect, the radio access network apparatus

of the first communication scheme can be configured to
transmit the instruction information to the third protocol
processor unit by using a connection release signal; and the
third protocol processor unit can be configured to select

10  the cell in the system of the second communication scheme
designated by system information and frequency of a cell
including in the instruction information transmitted by the
radio access network apparatus of the first communication
scheme by using the connection release signal.

15 [0030]

That is to say, in the sixth aspect, the instruction
information instructing to select a cell in the system of
the second communication scheme can be RRC Connection
Release; and the RRC Connection Release can designate a

20 frequency of the cell in the system of the second
communication scheme.
[0031]
A sixth aspect of the present invention is summarized
as a mobile communication method including the steps of:
25 transmitting, at a mobile station, a service request signal
to a core network apparatus of a first communication scheme
included in a system of the first communication scheme when
camping on the system of the first communication scheme not
capable of supporting circuit switched communications, the
30 service request signal including predetermined information

which indicates its relevancy to a start of circuit switched
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communication scheme in response to the service request signal transmitted by the first protocol
processor unit, the setup information including predetermined information which 20 indicates its relevancy
to a start of circuit switched communications; the radio access network apparatus of the first
communication scheme is eanfigred to rapsmitinstypclion ifarmadion tavthex thisg oratocel processor
unit in response to the setup information transmitted by the core 25 network apparatus of the first
communication schené-thelihsfrucfBAformation instiGting & SBRct iGN hthe system of the second

communication scheme; thetbud protoealprasessarunit iscconfiguredlo seleat thecellipthe system of
the second communication scheme in accordance with the 30 instruction information transmitted by the

radio access netwdrk appaiatts sitfe firstiéommupicationtscheine: larmd theeseesnd pEdtool processor

unit is configused 1o Selp elrcuit, "ééiﬁ%@eg&%@@QQW@Q%&@J@&?@U!f!'\kgl Sysiemqf fbg second

e
communication scheme selected by the third protocol processor unit. 5[0026]
by the mobile station, the setup information including

predetermined information which indicates its relevancy to
a start of circuit switched communications; transmitting,
at the radio access network apparatus of the first
10 communication scheme, instruction information to the mobile
station in response to the setup information transmitted by
the core network apparatus of the first communication scheme,
the instruction information instructing to select a cell in
a system of a second communication scheme capable of
15 supporting circuit switched communications; selecting, at
the mobile station, the cell in the system of the second
communication scheme in accordance with the instruction
information transmitted by the radio access network
apparatus of the first communication scheme; and setting up,
20 at the mobile station, circuit switched communications via
the selected cell in the system of the second communication
scheme.
[0032]
A seventh aspect of the present invention is summarized
25 as a mobile station capable of starting circuit switched
communications in a mobile communication system including
a system of a first communication scheme not capable of
supporting circuit switched communications and a system of
a second communication scheme capable of supporting circuit
30 switched communications even when the mobile station is

camping on the system of the first communication scheme, the
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In the fifth aspect, the core network apparatus of the first communication scheme can be configured to
transmit a paging signal to the mobile station via the radio access network apparatus of the first
communication scheme when 10 receiving an incoming signal relevant to circuit switched
communications atlsisessed to the mahileistation; the paging sigoabinsluding ddentification-information of
the mobile station and predetermined information which indicates its relevancy to a start of circuit

switched communfcatioE a7d 18 B first Protecs! HrobEsEs ahit tar e tonfigdred 8t Fansmit the

service request sigaalfothecorenefwork apparatus of the first communicatignschems i response to
the paging signal transmitted by the core network apparatus of the first communication scheme when the

mobile station 20 mﬁawome Shstemniorthe ﬁi_aswmﬁﬁmmioﬁ Sepeie. ﬁ)_oz?f]cond In the fifth
aspect, the seyvicg requestsignal can be NAS Seryice; Requgst. [0028] 251n the fifth aspect, the radio

access network apparatus of the first communication scheme can be configured to transmit the instruction
information to the tleitd peotocol preeessor pmid usinglatrandover sormanetsigiiad ard the third protocol

processor unit canstk_?g cionrgiguge toaselegtree( celle%QAT |On E{he gl)éstgrré1 Qlf; ghe secon corgemcunication scheme,
the cell being designa%eé’with the céll IDncludedin‘the insttdtion “information trafnsmitted by the radio

access network apjparatus 6h the first cosmpnicgation scheme using the handover command signal. [0029]
5In the sixth aspect, the radio access network apparatus , ,
a third protocol processor unit configured to perform
10 processing related to a third protocol terminated between
the mobile station and a radio access network apparatus of
the first communication scheme, and between the mobile
station and a radio access network apparatus of the second
communication scheme, wherein the first protocol processor
15 unit is configured to transmit a service request signal to
the core network apparatus of the first communication scheme
when the mobile station is camping on the system of the first
communication scheme, the service request signal including
predetermined information which indicates its relevancy to
20 a start of circuit switched communications; the third
protocol processor unit is configured to select a cell in
the system of the second communication scheme in accordance
with instruction information transmitted by the radio access
network apparatus of the first communication scheme, the
25 instruction information instructing to select the cell in
the system of the second communication scheme; and the second
protocol processor unit is configured to set up circuit
switched communications via the cell in the system of the
second communication scheme selected by the third protocol
30 processor unit.
[0033]
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of the first communication scheme can be configured to transmit the instruction information to the third
protocol processor unit by using a connection release signal; and the third protocol processor unit can be
configured to select 10 the cell in the system of the second communication scheme designated by system
information and frequency efiayeel ineldig i thednstreictinn infornation tiansmitted bydbe radio access
network apparatus of the first communication scheme by using the connection release signal. 15[0030]
That is to say, in tA& $ixtA AsPett hesinstiuttion MtBAnation instiudting*fo SelBt L calfirPthe system of

the second commuynication schemecan be RRGConngationRelease; and the RRG Connection Release

can designate a 20 frequency of the cell in the system of the second communication scheme. [0031] A
sixth aspect of the"prasent fivertivty is stifmarizst s aFf6bite commiuisicstiorPRiRiiad iicluding the

steps of: 25 transmitting,.a1,3 Mobile station. a service raquest signaltg acore nework apparatus of a

first communication schemeincluded in a system of the first communication scheme when camping on
the system of the fifrsircommunicatioredchierhemstiCapabie of sappodirgncirctib switchedacommunications,

the 30 service rqug%ggngl |ncludlcn§1predet%%rglned information which _|n%|g?t%% its relevancy to a start

of circuit switched " commanications; raﬁ%rr}ﬁtting, at the core network aspb%ratus of the first
communication scheme,rsetuppaformation o eneadfa aceessnatwarkaapparatisefthedirsh communication
scheme included in the system of the first communication _ ,
receiving the service request signal from a mobile station
10 that is camping on the system of the first communication
scheme, the service request signal including predetermined
information which indicates its relevancy to a start of
circuit switched communications; and a function configured
to transmit instruction information to the mobile station
15 when receiving setup information including predetermined
information which indicates its relevancy to a start of
circuit switched communications from a core network
apparatus of the first communication scheme, the instruction
information instructing to select a cell in a system of a
20 second communication scheme capable of supporting circuit
switched communications.
[0034]
A ninth aspect of the present invention is summarized
as a core network apparatus of a first communication scheme
25 not capable of supporting circuit switched communications,
the core network apparatus including: a function configured
to transmit setup information to a radio access network
apparatus of the first communication scheme when receiving
initial information including predetermined information

30 which indicates its relevancy to a start of circuit switched

communications of a mobile station from the radio access
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5 scheme in response to the service request signal transmitted by the mobile station, the setup
information including predetermined information which indicates its relevancy to a start of circuit switched
communications; transmitting, at the radio access network apparatus of the first 10 communication
scheme, instructioneitfermatigbto-theamobile station: instespenseto the setup tfermatiendransmitted by
the core network apparatus of the first communication scheme, the instruction information instructing to

select a cell in a s§&feM® of ATSECHHd EmMGHication schefte Capible'dPT8'Stippbrtiy EftEuit switched

communications; sgleeting satthe nobile station; the cgll in the,system of the-seeand; cerununication
scheme in accordance with the instruction information transmitted by the radio access network apparatus
of the first commuRiiRFESEHERE; anESetaig ep, 20l attHe fichilecstation, Efrcait SvatcHed

communications via gmcedj;f,gleg%g% ggg&qﬁh%@@tg}% of the second communication scheme. [0032] A

seventh aspect of the present invention is summarized 25 as a mobile station capable of starting circuit
switched communid#tivns in a mobile communication system including a system of a first communication
scheme not capable of suﬂportingr;l;irg.fllit switched communications apd a sg/stem of a sebcond

ol an

communication scheme capatb}fg 0 snupp(é)ﬁﬁ}egcg’lfcﬁlt%fgﬁﬁc%%dwggmrﬁﬁﬁlcﬁﬁoﬁg éven when the mobile

station is campingcem theysysternot thenfitst compaunicationssclieme, the mabilestationiinaluding: a first
protocol processor unit configured to perform processing related to a first protocol terminated between the

mobile station and’atoreetwork dhparaiGs of the fFSt conftRBAicatibh scHeme™a séddrid 5 protocol

processor unip configured te perfarmproerssing telated o @, saeong-pratocohterginated between the
mobile station and a core network apparatus of the second communication scheme; and a third protocol

processor unit CorfRAEERS perférin Q0L proeessiiy felatEl e Athird Protées] tehmifaedisetween the
mobile station andsgggg&gcc%enety%lﬁ@pa@% of the H@@m@uni@&g@iﬁm%gnd between the

mobile station and a radio access network apparatus of the second communication scheme, wherein the
f”stpnﬁoco“yocegﬁﬁrmation of the mobile station and predetermined
information which indicates its relevancy to a start of

15 circuit switched communications.

Advantageous Effects of Invention
[0036]
As described above, the present invention can provide
20 a mobile communication method, a mobile station, and a radio
access network apparatus that allows circuit switched
communications (for both transmission and reception) even
when the mobile station UE is camping on a system of the LTE
scheme.
25
Brief Description of the Drawings
[0037]
[Fig. 1] Fig. 1 is an entire configuration diagram of a
mobile communication system according to a first embodiment
30 of the present invention.
[Fig. 2] Fig. 2 1s a diagram showing a protocol
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15 unit is configured to transmit a service request signal to the core network apparatus of the first
communication scheme when the mobile station is camping on the system of the first communication
scheme, the service request signal including predetermined information which indicates its relevancy to
20 a start of circuit switched Lommuaicationspthesthird-protecal proeassaey unit isrconfigused to select a
cell in the system of the second communication scheme in accordance with instruction information

transmitted by theST&dRS 4CEESs REtbk Eppaftts bF e firsttommunication scheme, the 25 instruction

information instructing,to select the gellsinithe systam of thg;second cammupication-scheme; and the
second protocol processor unit is configured to set up circuit switched communications via the cell in the
system of the secéiid EBmntifAicatidn seliermeiselésedBtheshiE protocot 30 prodesdsbraunit. [0033]

A eighth aspegt of the present invention s summarized as a radio aceess ngork apparggus of a first

communication scheme not capable of supporting circuit switched communications, the radio access
network apparatus Banplugsrgita functiohiconfigured to include a service request signal in initial
information and to IELansmi the in,f'ui_al information includingéhe service request si%nalgo a core network
apparatus of the fiFstlgdeunica ion Scﬂﬁelr%eaw%ee%uree%ceelwnbat%reasl‘;nersvic?ew %@(%uggt srianéf)ﬁgm a mobile
station 10 that is camping on {he systerofibe fissticemmbnicater seheme; thessendes request signal
including predetermined information which indicates its relevancy to a start of circuit switched
communications; SRR funclibn Corfiglrdd f5trahemitinstractibhGRformaisit 6 te Hhobfie station 15
when receiving setiHe ifermation.inglyding predetermined information which indicates its relevancy to a
start of circuit switched communications from a core network apparatus of the first communication
scheme, the instructigh-infdrmatiéi Instrutfing fESERREEa CEIRRTraBysiemicia 2ersedod:éommunication

scheme capable of sypporfing cirquit switched commuypjcations. 00341 A nipth, gepect.glthe present

invention is summarized as a core network apparatus of a first communication scheme 25 not capable of
supporting circuit switched communations, the tere network apparatus including: a function configured
to transmit setup information to a radio access network apparatus of the first communication scheme
when receiving

15 Best Modes for Carrying out the Invention

[0038]
(Configuration of Mobile Communication System according to
First Embodiment of the Present Invention)
Referring to Figs. 1 and 2, a configuration of a mobile
20 communication system according to a first embodiment of the
present invention is described.
[0039]
As shown in Fig. 1, in the mobile communication system
according to the present embodiment, there coexist a system
25 of the LTE scheme (a first communication scheme) not capable
of supporting circuit switched communications, and a system
of the WCDMA/GSM (a second communication scheme) capable of
supporting circuit switched communications.
[0040]
30 Specifically, the system of the LTE scheme (the first
communication scheme) includes an exchange MME (core network
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initial information including predetermined information 30 which indicates its relevancy to a start of circuit
switched communications of a mobile station from the radio access network apparatus of the first
communication scheme, the setup information including capability information of the mobile station and
the initial informatigsciachiding dre predetermined informationsrhicbringicpies i relevancy to 5 a start of
circuit switched communications. [0035] In the ninth aspect, the core network apparatus can be

configured to tranSmtSaPaing’sighal to e Mrdbile Statioh s triPriiG actess hefwork Spparatus of the

first 10 communicatigh.ssheme whendigcgiMing an incoming signal relevant to circuit switched
communications for the mobile station, the paging signal including identification information of the mobile
station and predeteéPfriidd information which indicates its relevancy to a start of 15 circuit switched

communicatiofs. Advantaigneeqlg _ggfggtg pftlggeﬁgggppggg] fgngegg@%%% ahgve, the present invention can

provide 20 a mobile communication method, a mobile station, and a radio access network apparatus that
allows circuit switchedoemmumicatiors (for bethciransmissivon ahdreception) evenwwhamnethe mobile
station UE Is camping,on a.system.of the LTE scheme, 25 Bylef Description of he Qiawings [0037) (Fig
1]Fig. 1 is an entire conlflguratlon diagram ofa PP
communication scheme), an exchange SGSN for packet
communications (a core network apparatus of the second

10 communication scheme), a radio control apparatus RNC/BSC (a
radio access network apparatus of the second communication
scheme), and a radio base station NodeB/BTS (a radio access
network apparatus of the second communication scheme).

[0042]

15 As shown in Fig. 2, the mobile station UE includes a
function EMM (a first protocol processor) that performs
processing related to an EMM protocol (a first protocol)
terminated between the mobile station UE and the exchange
MME (core network apparatus of the first communication

20 scheme), a function MM (a second protocol processor) that
performs processing related to an MM protocol (a second
protocol) terminated between the mobile station UE and the
exchange MSC/SGSN (core network apparatus of the second
communication scheme), and a function AS (a third protocol

25 processor) that performs processing related to an AS protocol
(a third protocol) terminated between the mobile station UE
and the radio base station eNB/radio control apparatus
RNC/BSC (radio access network apparatus).

[0043]

30 The AS protocol is originally classified into three AS

protocols: a first AS protocol to be terminated between the

18



mobile communication system according to a first embodiment 30 of the present invention. [Fig. 2]Fig. 2 is
a diagram showing a protocol configuration of a mobile station according to the first embodiment of the
present invention. [Fig. 3]Fig. 3 is a sequence diagram showing operations at the time of transmission
and reception in thepigkiless commumication systeraacsording tectheifist entgodimenicefthe present
invention. [Fig. 4]Fi% 4 is a sequence diagram showing operations at the time of transmission and

reception in a mobife BEMMGAItatidn 8y Ster"ateiting T 4S8t It ehbodimetit it the 16 present

invention. [Fig. 5]Rigy 5 is-a,sequencs, diagram showing eperations at the time of transmigsion and
reception in a conventional mobile communication system. 15 Best Modes for Carrying out the Invention
[0038] (Configuration &f NiBbile TmtnihitatohSSysee aetordintftd Fist Eatisedinténtesmthe Present

Invention) 5 Referring,10,kios. 1 .andl 2.2 confiopration, ot 3 mahile 20 compmunjicationsystem

according to a first embodiment of the present invention is described. [0039 As shown in Fig. 1, in the
mobile communicdtien systenmaccordimgaarthepresent @dbodiméht thenercomastia system 25 of the
LTE scheme (a first commupnicatio scheﬁneo) r}110t capable of supporting circuit switched communications,
and a system of thlen%\?é (R%&R'ES (ae §6Cond tommunication scheme) capable of supporting circuit
switched communications.

For convenience, these three protocols are
10 collectively referred to as “AS protocol” herein; however,
in particular, the function to perform “cell selection of
the second communication scheme” in the following
embodiments is achieved by the second AS protocol or the third
AS protocol according to the second communication scheme (the
15 WCDMA scheme or the GSM system).
[0045]

Other functions in the following embodiments are all

achieved by the first AS protocols.
[0046]

20 (Operations of Mobile Communication System according to
First Embodiment of the Present Invention)

Referring to Fig. 3, operations of the mobile
communication system according to the first embodiment of
the present invention is described.

25 [0047]

As shown in Fig. 3, in step S1000, the mobile station
UE performs location registration processing (Attach/TAU)
to the exchange MME of the LTE scheme, and the exchange MSC
of the WCDMA/GSM scheme. The mobile station UE, after

30 performing such location registration processing in step
51000, is camping on a system of the LTE scheme.
19



[0040] 30Specifically, the system of the LTE scheme (the first communication scheme) includes an
exchange MME (core network 17 apparatus of the first communication scheme), and a radio base
stationeNB (radio access network apparatus of the first communication scheme). [0041] 5The system of
the WCDMA/GSM; (tbe ssecond communication scheme) includes an exchange MSC for circuit switched
communications (a core network ngaratus of the second communication scheme), an exchange SGSN

for packet communications’(& core’néfWdrk apparatds of i detond £d Eonrhimigdtidnt séheme), a radio

control apparatus RNEBIC (g radio,aceasssneterkappatatusof thesecond comypunigation scheme),
and a radio base station NodeB/BTS (a radio access network apparatus of the second communication

scheme). [0042] ISASTSHBWR N Figo 22 #ife Asbbile sedtich UR intlitle S fuleticiPEMM (& first protocol
processor) that perfor greocggsglgcgeﬁtgggtoo%gQ\gg/logroggcgl (@Sfirst protocol) terminated between the

mobile station UE and the exchange MME (Coré network apparatus of the first communication 20
scheme), a functior® MM ](a second protocol processor) that performs processing related to an MM

protocol (a second protocol) terminated between the mobile station UE h change MSC/SGSN
(core network apparatus 0 fhe s&cond. %er%uen%é %ﬁ“&%@%@f%ﬁée&ﬁ?ﬁqﬁ%& %{%s(ght%ﬁ% protocol 25
processor) that pertarmsnprocessing relatec-tonag ASmprotecot (& thind:peetnenl terminpied between the

mobile station UE and the radio base station eNB/radio control apparatus RNC/BSC (radio access

network apparatus)? {6643 S67R8 NS (FOt0EsT 7€ Srigin iy cRaRifisd Tt thrée BS Protddls: a first AS

protocol to bgptermingtac betweenithe transmits, to the radio control apparatus
RNC/BSC of the WCDMA/GSM system, the “Paging (paging signal)”

addressed to the mobile station UE in step S1001C.

[0050]

The exchange MME of the LTE scheme transmits, to the
15 radio base station eNB of the LTE scheme, “S1 Paging (paging
signal)” addressed to the mobile station UE in step S1001D,
and also transmits, to the mobile station UE, the “Paging

44

(paging signal)” addressed to the mobile station UE in step
S1001E.

20 [0051]

The “Paging (paging signal)” of step S1001lE 1is
transmitted after being included in the “S1 Paging (paging
signal)” of step S1001D.

[0052]

25 Consequently, in step S1002, the function EMM transmits
“Primitive” to the function AS performing processing related
to the AS protocol.

[0053]

In step S1002A, the function AS transmits “RRC

30 Connection Request” to the radio base station eNB.

[0054]
20



18 mobile station UE and the radio base station eNB; a second AS protocol to be terminated between the
mobile station UE and the radio control apparatus RNC (radio control apparatus in WCDMA); and a third
AS protocol to be terminated between 5 the mobile station UE and the radio control apparatus BSC (radio
control apparatus in GSMjeThese protacris are independent i each ather. 0044} s-TMs1
Forconvenience,thesethreeprotocolsare 10 collectively referred to as "AS protocol" herein; however, in

particular, the functidiito GEHERA" Rell'Sefdction GFHECSedsiTd coftfiitinichtion SEherte" ihtthe following

embodiments is aghievedby-the; secand As,Rrotgroker thesthirdASrotagal according to the second
communication scheme (the 15 WCDMA scheme or the GSM system). [0045] Other functions in the

following embodinéiftsdre all achieved by the first AS protocols. [0046] 20 (Operations of Mobile
Communicatign System ageardingdo first Embodiment of the Present lavention) ; . ; Rgferring to Fig. 3,

operations of the mobile communication system according to the first embodiment of the present
invention is descripedn286f0047]Set s’ shownhin Eign8tistep51000, the mobile station UE performs
location registratioqﬂe%essing (Attach/TAU) to the exchange MME of the LTE scheme, and the
exchange MSC of the ]CDMA/GSM scheme. The mobile station UE, after 30 performing such location
registration processing in step 00,98 campinghen arsystemvaf thesLTE-sehemes “RRC

Connection Setup Complete” to the radio base station eNB.

10 [0057]

Here, the “RRC Connection Setup Complete (setup
information)” is assumed to include information “CSFB
(Circuit Switch FallBack)” which indicates its relevancy to
a start of circuit switched communications.

15 [0058]

In step S1005, the radio base station eNB transmits “S1
UE Capability Request” including the “S-TMSI” included in
the “RRC Connection Request” to the exchange MME.

[0059]

20 In step S1006, the exchange MME extracts the “S-TMSI”
from the “S1 UE Capability Request”, and notifies, to the
radio base station eNB, the “capability information of mobile
station (UE Capability)” identified by the extracted
“S-TMSI” by “S1 UE Capability Transfer”.

25 [0060]

In step S1008, the radio base station eNB transmits “S1
UE Capability Transfer Complete” to the exchange MME.
[0061]

In step S1007, the radio base station eNB makes a

30 reference to the “capability information of mobile station
(UE Capability)” included in the “S1 UE Capability Transfer”
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[0048] In step S1001A, anapplicationfunctionAPofthemobile station UE transmits "Primitive" to the
function EMM  performing processing related to the EMM protocol, in 5 response to a calling operation
by a user. [0049] Alternatively, the exchange MSC of the WCDMA/GSM scheme transmits, to the
exchange MME ot-theik TErschemensPaging pagingsignalt addressechto theyaobiestation UE in step
10 S1001B, and also transmits, to the radio control apparatus RNC/BSC of the WCDMA/GSM system,
the "Paging (paging'Signan® atfdresdett tthe Mobilé Statiit OB Th step S1001C 00567 The exchange

MME of the LTE schemeg, irapsmitss toithe dpJsagiothase stationeNB, of the LHE schemendSi Paging
(paging signal)" addressed to the mobile station UE in step S1001D, and also transmits, to the mobile

station UE, the "Pagifg{peejirig eiyralcaddressedl 6 e Ridlile BRticH UE af stép S10GTE. 20[0051]

The "Paging (paging:sigpal),, of Step STA0LE Js sransmiffed affar being Inglyded;in the "Si Paging (paging
signal)" of step S1001D. [0052] 25Consequently, in step S1002, the function EMM transmits "Primitive" to

the function AS pelrfdrfzihg processing related to the AS protocol. [0053] In step S1002A, the
function AS transmits "RR 30 Conngetion Request' { the radio base station eNB-; 1 e

“RRC HO from EUTRA” or the “RRC Connection Release”.

[0063]

10 The “Redirection Information” is instruction
information that instructs to selection of the WCDMA/GSM (the
second communication scheme).

[0064]
In addition, the “Redirection Information” may include

15 the frequency of the second communication scheme, the cell
ID, and system information of the cell.

[0065]
Further, the “Redirection Information” may include
information “CSFB” which indicates its relevancy to a start

20 of circuit switched communications.

[0066]

That is, when the radio base station eNB receives the
“RRC Connection Setup Complete” as predetermined information
from the function AS, the radio base station eNB, after

25 acquiring the *“UE Capability (capability information of
mobile station)” from the exchange MME, transmits the
“Redirection Information (instruction information)” to the
function AS based on the acquired “UE Capability (capability
information of mobile station)”. The “RRC Connection Setup

30 Complete” is a setup complete response of a radio link (RRC

link) between the radio base station eNB and the mobile
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[0054] Here, the "RRC Connection Request" includes "S-TMSI (SAE-Temporary Mobile Subscriber
Identity)" which is identification information of the mobile station UE. [0055] 5In step S1003, the radio
base station eNE transmits "RRC Connection Setup” to the function AS. [0056] In step S1004, the
function AS transmits t RRC @onnection Setup Complete” to the radio base station eNB. 10[0057]

Here, the "RRC Connection Setup Complete (setup information)” is assumed to include information
"CSFB (Circuit SwiHPﬁEﬂBack)" which indicates its relevancy to a start of circuit switched

communications. 15[0058];, <+ 4 $iepcS1005. the radiohase, station &NB transmits SSidE Capability
Request" including the "S-TMSI" included in the "RRC Connection Request" to the exchange MME.

[0059] 20In step SIV0G; 2fie BXERANgEMME extraets tHe SIS | Rrdmethe ™SI R Capdlsility Request”,

and notifies, tg the.(adig hase station eNB, the ‘capapility infarmation of mabile station (UE Capability)*
identified by the extracted "S-TMSI" by "Si UE Capability Transfer". 25[0060] In step S1008, the radio

base station eNB tramsmitsc8i E Capabihty TransteroGofMMete” to the exchange MME. [0061] In step
S1007, the radio b[aos&% tion eNB makes a

In step S1010, the function EMM transmits “Primitive”

for instructing to start circuit switched communications to
10 the function MM.
[0069]

In step S1011, the function AS, when receiving the
“Redirection Information”, selects the cell of the WCDMA/GSM
scheme (the second communication scheme).

15 [0070]

Instep S1012, the function MM sets us a link for circuit
switched (CS) communications via the cell of the WCDMA/GSM
scheme selected by the function AS, and in step S1013,
“U-Plane” is established to communicate between the mobile

20 station UE and the exchange MSC.
[0071]
(Operations and Effects of Mobile Communication System
according to First Embodiment of the Present Invention)

According to the mobile communication system according

25 to the first embodiment of the present invention, when a
paging signal for circuit switched communications is
transmitted to a mobile station UE camping on a system of
the LTE scheme, and the mobile station UE calls circuit
switched communications, the mobile station UE can be

30 instructed to forcibly start circuit switched communications
in a system of the WCDMA/GSM scheme. Thus, even when the
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30 reference to the "capability information of mobile station (UE Capability)" included in the "Si UE
Capability Transfer" to determine that target communication scheme to be used by the mobile station UE
to perform circuit switched communications is the WCDMA or GSM system (the second communication
scheme), and transomitsl RKRG HQfrom EJIRA' 05 RREE Connecliot Release: to-thenmobile station
UE. [0062] Here, the "Redirection Information” is included in the "RRC HO from EUTRA" or the "RRC
Connection ReleaSé* 00637 10THe*RedFELHBA b AMAT oM KNSt rdttior s ation thatistructs to

selection of the WCDMAIGSM {the,sgcond cgmmuypication scheme). [0064] In addition, the
"Redirection Information"mayinclude 15 the frequency of the second communication scheme, the cell ID,

and system informldtiofPaf the cell. [0065] Further, the "Redirection Information” may include
information "GSFB" whicr}%i&d&%{% (}tst@I%%%qqyoggi% gt%rg%gu%ficd'%%to%wg ed communications. [0066]

That is, when the radio base station'eNB receives the "RRC Connection Setup Complete" as
predetermined inférmatiorefrondtheefunction AS; the ¢adiotbasevstationreNB eaftertZsnacguiring the "UE
Capability (Capablllflgqllgiqfrgglaygnst(:)fart communications compared with the case where
S1 connection is established between the radio base station
eNB and the exchange MME.
10 [0073]
(Mobile Communication System according to Second Embodiment
of the Present Invention)
In the following, referring to Fig. 4, a mobile
communication system according to a second embodiment of the
15 present invention is described by focusing on its difference
from the above-mentioned mobile communication system
according to the first embodiment.
[0074]
As shown in Fig. 4, operations in steps S2001 to S2004
20 are the same as those in steps S1001 to S1003 shown in Fig.
3.
[0075]
In steps S2005 to S2007, the function EMM transmits “NAS
Service Request” to the function AS. The function AS
25 includes the received “NAS Service Request” in the “RRC
Connection Setup Complete”, and transmits the “RRC
Connection Setup Complete” to the radio base station eNB.
The radio base station eNB extracts “S-TMSI (identification
information of the mobile station UE)” from the received “RRC
30 Connection Request”, and also extracts the “NAS Service

Request” from the received “RRC Connection Setup Complete”.
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mobile station)" from the exchange MME, transmits the "Redirection Information (instruction information)"
to the function AS based on the acquired "UE Capability (capability information of mobile station)". The
"RRC Connection Setup 30 Complete" is a setup complete response of a radio link (RRC link) between

the radio base statins eNBiand e mebite station UR{006ék +hdnstep 530609, tbe fugetion AS, when
receiving the "RRC HO from EUTRA" or the "RRC Connection Release", transmits 5 "Primitive" for

instructing to start3iftuit Switthed comithighicationsto the functign EMNCoEs] (17 1in&tep S1010, the
function EMM transmits-rRemitive” fof instrugting {@ stapcircuit switched egmiaunicationsdo 10 the
function MM. [0069] In step S1011, the function AS, when receiving the "Redirection Information”,
selects the cell of e VeEPMALGSKEcheme (the second communication scheme). 15[0070] In step
S1012, the fugction,avm sets us a link for circuit switched (CS) communications via the cell of the
WCDMA/GSM scheme selected by the function AS, and in step S1013, "U-Plane" is established to
communicate between th&8amebilehe “NAS Service Request (service request for the

4

first protocol) is assumed to include information “CSFB”
which indicates its relevancy to a start of circuit switched
communications.
10 [0077]
In step S2008, the exchange MME transmits “S1 Initial
UE Context Setup (setup information)” including *“UE
capability (capability information of mobile station)” to
the radio base station eNB.
15 [0078]
Here, the “S1 1Initial UE Context Setup (setup

’

information)” includes information “CSFB” which indicates
its relevancy to a start of circuit switched communications.
[0079]

20 The exchange MME is configured to transmit the “S1
Initial UE Context Setup” including the *“UE capability
(capability information of mobile station)” to the radio base
station eNB in step s2008, in the case where information
“CSFB” is not included in the “NAS Service Request (service

25 request for the first protocol)”, and the “S-TMSI

’

(identification information of mobile station UE)” included
in the “Paging (paging signal)” in step S2001B is same as
the “S-TMSI” extracted from identification information of
the mobile station UE included in the “S1 Initial UE Message

30 (initial information)”.

[0080]
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20 station UE and the exchange MSC. [0071] (Operations and Effects of Mobile Communication System
according to First Embodiment of the Present Invention) According to the mobile communication system
according 25 to the first embodiment of the present invention, when a paging signal for circuit switched
communications is transmitied te@ mobile station WeLampiagonsa system efitherakkescheme, and the
mobile station UE calls circuit switched communications, the mobile station UE can be 30 instructed to

forcibly start circuit SWitcheacomimtiic 5ﬁ8n%alﬂa§’é%%t%%?ftﬁén‘ﬁ/t@ﬁlﬁ@éf\ﬂ%%ﬁéﬁ?etYﬁhus even when

the mobile station,WE is,sampingQit thensysiem @fithe 1.7 Escheme raireyit switehed,eemmunications
may be performed (for both transmission and reception). [0072] 5According to the mobile communication

system of the first&thibediment 6fthe tesent findertioH:; 168s time ig réquredIbStart counications

compared with the,case whegs i,conpection is established between the radio hase station eNB and the
exchange MME. 10[0073] (Mobile Communication System according to Second Embodiment of the

Present Inventionptat inth&Xollowing, referring to Fig. 4, a mobile communication system according to a
second embodime tog eI?e 15 present invention is descr_ibed by foqusing on it_s difference from the
above-mentioned obliL communication system according to the first embodiment. [0074] As
shown in Fig. 4, operationsinssteps 52001, ta- 52084120 arenthRsamenas these-in/steps:5t001 to 51003
shown in Fig. 3. , , _ _ o

“Redirection Information”, transmits “Primitive” for

10 instructing to start circuit switched communications to the

function EMM.

[0082]

In step S2011, the function EMM transmits “Primitive”
for instructing to start circuit switched communications to

15 the function MM.
[0083]

In step S2012, the function AS, when receiving the
“Redirection Information”, selects the cell of the WCDMA/GSM
scheme (the second communication scheme).

20 [0084]

In step S2013, the radio base station eNB transmits ”S1
Setup Complete” to the exchange MME. In step S$S2014, the
exchange MME transmits “S1 Release” to the radio base station
eNB. 1In step S2015, the radio base station eNB transmits “S1

25 Release Complete” to the exchange MME.
[0085]

In step S2016, the function MM sets up a link for circuit
switched (CS) communications via the cell of the WCDMA/GSM
scheme (the second communication scheme) selected by the

30 function AS, and in step S2017, “U-Plane” is established to

communicate between the mobile station UE and the exchange
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[0075] In steps S2005 to S2007, the function EMM transmits "NAS Service Request” to the function
AS. The function AS 25 includes the received "NAS Service Request" in the "RRC Connection Setup
Complete”, and transmits the "RRC Connection Setup Complete" to the radio base station eNB. The radio
base station eNB gxtracts "S-TMSI (identification information of the mobile station UE)" from the received
"RRC 30 Connection Request", and also extracts the "NAS Service Request" from the received "RRC
Connection Setup [@Bﬁﬁﬂete”. The radio base station eN3 includes the extracted "S-TMSI" and "NAS

Service Request” in "Si Injtig] UEMessagginitialdntormation) and transnits.the i Witial UE Message”
to the exchange MME. 5[0076] Here, the "NAS Service Request (service request for the first
protocol)" is assurhedtedheRdecintortatibl "CSFB R WhARIPintlicatesits ¥elévarey fo a-staft of circuit

switched comgunications 0I007 7] .., ; J0;316R.R2008. e exghange MME tansmjts Sl Initial UE

Context Setup (setup information)" including "UE capability (capability information of mobile station)" to
the radio base stationeNBoh5{G078k apidered the "Sidaimal Wi Context8etup«setwys information)”
includes information "ClSFB" which in%icates i%s éele%/agcy toa %tar%of circuit switched communications.
[0079] 20The excﬁac’nﬁe lIﬁ\ﬁﬁl%yislgoréffigL(J)rne%et(f) franSmit the *Si Tnitia J[fétcgr?tné%%le%ﬁ&'li%%luding the "UE
capability (capabiliyatasmation of mobile station)" to the radio base station eN3 in step s2008, in the
case where information "CSFB" is not included in the "NAS Service Request (service 25 request for the
first protocol)", and $Aé "S-TmsI (identification information of mobile station UE)" included in the "Paging

(paging signaf)” in step S2Q013ds same, a8, then S-TMSI"@xiracied dromddaatificatiopiinfgemation of the
mobile station UE included in the "Si Initial UE Message 30(initial information)". [0080]
“RRC Connection Setup” may be omitted, and the “RRC Connection
Setup Complete” may be replaced by other message.
[0088]
Note that operation of the above described mobile
15 station UE, the radio base station eNB, and the exchange MME
may be implemented by means of hardware, a software module
executed by a processor, or a combination of both.
[0089]
The software module may be provided in any type of
20 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.
25 [0090]

The storage medium is connected to the processor so that
the processor can read and write information from and to the
storage medium. Also, the storage medium may be integrated
into the processor. Also, the storage medium and the

30 processor may be provided inan ASIC. The ASICmay be provided
in the mobile station UE, the radio base station eNB, and
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In step S2009, the radio base station eNB makes a reference to the "the capability information (UE
Capability) of a mobile station" included in the "Si Initial UE Context Setup", and transmits "Redirection
Information” such as "RRC 5 HO from EUTRA" or "RRC Connection Release" to the mobile station UE.
[0081] In stept$2049; the dunatian EMM owhen reeeiving thed Redieationd ifesnatient, transmits
"Primitive" for 10 instructing to start circuit switched communications to the function EMM. [0082] In
step S2011, the fUiftfioRE MM rafsthits™ Prithitve® forSinstracting' td’ Etart Eifc it Switc 8 Communications

to 15 the function MM, 0983k, 4. stem 52012, the fungtion AS, when receiving:ghs, *Redirection

Information”, selects the cell of the WCDMA/GSM scheme (the second communication scheme). 20[0084]
In step 52013, thell&did base station eNB transmits "Si Setup Complete" to the exchange MME. In step

52014, the exghange MME transmits. Si Release. Jo.the; tadio base stalign eNB, 0 step 52015, the radio
base station eNB transmits "Si 25 Release Complete" to the exchange MME. [0085] In step 52016, the

function MM sets up ddinkiforcifouit shitcliied (CS)commumications v thetcels githe A WGDMA/GSM
scheme (the second cammunigation scheme) selected DY e ¢ present invention is
not limited to the embodiment described herein.
Modifications and variations of the present invention can
10 Dbe made without departing from the spirit and scope of the
present invention defined by the description of the scope
of claims. Thus, what 1is described herein is for

illustrative purpose, and has no intention whatsoever to

limit the present invention.

15
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30 function AS, and in step 52017, "U-Plane" is established to communicate between the mobile
station UE and the exchange MSC. [0086] The present embodiment is described by focusing on
a procedure followed by the mobile station UE in an Idle state 5 to perform transmission and reception;
however, the present invention may be applied to a case where the mobile station is already in a
Connected state in the first communication scheme. [0087] 10In such a case, the "RRC Connection
Request" and the "RRC Connection Setup" may be omitted, and the "RRC Connection Setup
Complete" may be replaced by other message. [0088] Note that operation of the above described
mobile 15 station UE, the radio base station eNB, and the exchange MME may be implemented by
means of hardware, a software module execute‘ﬂlﬁ‘ﬂ"&sprocessor, or a combination of both. [0089] The
software module may be provided in any type of 20 storage medium such as an RAM (Random
Access Memory), a flash memory, a ROM (Read Only Memory), an EPROM (Erasable Programmable
ROM), an EEFROMAETek#dificamyiEradanib i PregriAriRe RO adedister™ Rhrd disk, a

renmwabb(ﬂ§Erg%aégaﬂﬁg§@é%ﬂggggkheme not capable of supporting circuit

F switched communications, a system of a second communication
scheme capable of supporting circuit switched communications,
and a mobile station capable of communicating with each of the
system of the first communication scheme and the second
communication scheme, wherein:

10 the system of the first communication scheme includes:

a radio access network apparatus of the first
communication scheme, and

a core network apparatus of the first communication
scheme;

15 the system of the secénd communication scheme includes:

a radic access network apparatus of the second
communication scheme, and

a core network apparatus of the second
communication scheme;

20 the mobile station includes:

a first protocol processcor unit configured to
perform processing related to a first protocol terminated
between the mobile station and the core network apparatus of
the first communicaticen scheme,

25 a second protocol processbr unit configured to
perform processing related to a second protocol terminated
between the mobile station and the core network apparatus of
the second communication scheme, and

a third protocol processor unit configured to
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The storage medium is connected to the processor so that the processor can read and write
information from and to the storage medium. Also, the storage medium may be integrated into the
processor. Also, the storage medium and the 30 processor may be provided in an ASIC . The ASIC
may be provided in the mobile station UE, the radio base station eNB, and the exchange MME. Also,
the storage medium and the processor may be provided in the mobile station UE, the radio base
station eNB, and the exchange MME as a discrete component. [0091] 5Hereinabove, the present
invention has been 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.

Modification® 8hd VR aldRS 6Pt Fre5EREhGEntdh can™Y b8 i@ RARLULESTHMAGHOm the spirit

and scope of{hejresentiavention defined by dne descriptien affhescape ot slaimesJdws, what is
described herein is for illustrative purpose, and has no intention whatsoever to limit the present
invention. 1520R&iRTs-AFACMABIR EbMuRREEeR At CEFPERhG SatSbteMoPa Tirsen

communicatipp SGhema pot capable gf sHRRYtng firsull switched, communications. asystem of a

second communication scheme capable of supporting circuit switched communications, and a mobile
station capalsieeof teremdnicatingnaith eaeh of themgstem of the first communication scheme and the

secondconnnunmagg&;c?gggkmggg|Qéol processor unit is configured to

transmit a service request signal to the core network apparatus
of the first communication scheme when the mobile station 1is
camping on the system of the first communication scheme, the

10 service requést signal including predetermined information
which indicates its reievancy to a start of circuit switched
communications;

the core network apparatus of the first communication
scheme is configured to transmit setup information to the radio

15 access network apparatus of the first communication scheme in
response to the service request signal transmitted by the first
protocol processor unit, the setup information including
predetermined information which indicates its relevancy to a
start of circuit switched communications;

20 the radio access network apparatus of the first
communication scheme is configured to transmit instruction
information to the third protocol processor unit in response
to the setup information transmitted by the core network
apparatus of the first communication scheme, the instruction

25 information instructing to select a cell in the system of the
second communicaticn scheme;

the third protocoel processor unit is configured to select
the cell in the system of the second communication scheme in

accordance with the instruction information transmitted by the
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10the system of the first communication scheme includes: a radio access network apparatus
of the first communication scheme, and a core network apparatus of the first communication scheme;

15the system of the second communication scheme includes: a radio access network
apparatus of the second communication scheme, and a core network apparatus of the second
communication scheme; 20the mobile station includes: a first protocol processor unit

configured to perform processing related to a first protocol terminated between the mobile station and
the core network apparatus of the first communication scheme, 25a second protocol processor unit
configured to perform processing related to a second protocol terminated between the mobile station
and the core TRAWBICSTFAAIRSIMAL 5e8BRG EBMTuMEatidifschehted, and™third prdtBBol processor
unit configured.tQ Rerferiy processing related to a third protocol terminated between the mobile station
-and the radio access network apparatus of the first communication scheme as well as between the
mobile station and tHePadivFRRE RTRIREPK dPFRFARIZGT FHHE sbedrrerddriritfficAfof $eheme;

the first protqeol processorunit is,configiad 19 ANt a,servier requastisiopaLta e care network
apparatus of the first communication scheme when the mobile station is camping on the system of the
first comfmunidatibhsclsemen theckingseyvice tecuesssinambinslading g dbtermired ibfbrhation which

indicates its rele\£anc3/ to a start of circuit %witched communications;
protocel processor unit.

[2] The mobile communication system according to claim 1,
wherein
10 the core network apparatus of the first communication

scheme is configured to transmit a paging signal to the mobile
station via the radio access network apparatus of the first
communicationscheméwhenreceivinganincomingsignalrelevant
to circuit switched communications addressed to the mobkile
15  station, the paging signal including identification
information of the mobile station and predetermined information
which indicates its relevancy to a start of circuit switched
communications; and
the first protocol processor unit is configured to
20 transmit the service request signal to the core network
apparatus of the first communication scheme in response to the
paging signal transmitted by the core network apparatus of the
first communication scheme when the mokile station is camping
on the system of the first communication scheme.
25
[3] The mobile communication system according to claim 1,

wherein the service request signal is NAS Service Request.

[4] The mobile communication system according to claim 1,
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the core network apparatus of the first communication scheme is configured to transmit setup
information to the radio 15 access network apparatus of the first communication scheme in response
to the service request signal transmitted by the first protocol processor unit, the setup information
including predetermined information which indicates its relevancy to a start of circuit switched
communications; 20the radio access network apparatus of the first communication scheme is
configured to transmit instruction information to the third protocol processor unit in response to the
setup information transmitted by the core network apparatus of the first communication scheme, the
instruction 25 information instructing to select a cell in the system of the second communication
scheme;  “ieFhird protocol processor unit is configured to select the cell in the system of the
second communicatigischemedn agcordance withthe ingtiggtion informatiopiansmitted by the radio
access network apparatus of the first communication scheme; and the second protocol processor
unit is configarEENEE 68l eirRMISHitche d-eorhitliHieatisAstviatha-teIFPahd §teRT 5t the second
communicatipnscheme sglected by the third profacel preCcessgE Uoit, 421 e makile gogmunication
system according to claim 1, wherein 10the core network apparatus of the first communication scheme
is configuredhtaridasmiteopaging sigualadthanmobile station via the radio access network apparatus
of the first communi %tieOQhSCP me c‘a’%h%% iecgg/(i:r&gg in&ginjcingsség)nna% r%@vggtttg cé‘iéqL%iE%witched
communications addréssed to the mobile 15 station, the paging S|gnaﬁ cﬁjdlng Identification
information cf theImohite staticryandrpredetérmineddnidrnationnilieh indicatesits refelrancy to a start
of circuit switched communications; and the first protocol processar unit is configured to 20 transmit
the service r&§dest St o thE Jc%?@%_%éwo‘?%%}f)pécr%?uscg?ﬁe f??gt c%rﬁwcnfﬂﬁoﬁéti&ﬁl sc%%e

eme in

response to thespagingisignal fensatitted by henore: satwprkneppamits ot thesfiist-eararmunication

scheme when the mobile station is camping on the system of the first communication scheme.
10 apparatus of the first communication scheme using the handover

command signal.

[5] The mobile communication system according to claim 1,
wherein
15 the instructicn information instructing to select a cell

in the system of the second communication scheme is RRC
Connection Release; and
the RRC Connection Release designates a frequency of the
cell in the system of the second communication scheme.
20
{61 A mobile communication method comprising the steps of:
transmitting, at a mcbile station, a service request
signal to a core network apparatus of a first communication
scheme included in a system of the first communication scheme
25 using a first protocol terminated between the mobile station
and the core network apparatus of the first communication scheme,
when camping on the system of the first communication scheme
not capable of supporting circuit switched communications, the

service reqguest signal including predetermined information

32



25 [3] The mobile communication system according to claim 1, wherein the service request signal is
NAS Service Request. [4] The mobile communication system according to claim 1, wherein the
radio access network apparatus of the first communication scheme is configured to transmit the
instruction information to the third protocol processor unit using a 5 handover command signal; and
the third protocol processor unit is configured to select a cell in the system of the second
communication scheme, the cell being designated with the cell ID included in the instruction
information transmitted by the radio access network 10 apparatus of the first communication scheme
using the handover command signal. [5] The mobile communication system accordinlg tg claim 1,

wherein 15tHe i iEHBh FAfeRMatioh REHEERNG Yo SBIctt 3 ediFiPhe dysBin of e §8&Shd

communicatjgny scheme is RRC Connection Release; and the RRC Connection Release
designates a frequency of the cell in the system of the second communication scheme. 20 [6] A
mobile communicatioranetottéaEprsing MieXEF BT o r kPR ATIRIHGS £5 Mdhite SBltion, a service

request signal o5, 6915, DEMOTk APRRLSILS S A 1Sk FRSRAMRIGHIOB schegdagudedin system o
the first communication scheme

5 network apparatus of the first communication scheme included
in the system of the first communication scheme using a third
protocol terminated between the mobile station and the radio
access network apparatus of the first communication schere, in
responsetotheservicerequestsignaltransmittedbythenmbile

10 station, the setup information including predetermined
information which indicates its relevancy to a start of circuit
switched communications;

transmitting, at the radio access network apparatus of
the first communicaticn scheme, instruction information to the

15 mobile station in response to the setup information transmitted
by the core network apparatus of the first communication scheme,
the instruction information instructing to select a cell in a
system of a second communication scheme capable of supporting
circuit switched communications;

20 selecting, at the mobile station, the cell in the system
of the second communication scheme in accordance with the
instruction information transmitted by the radio access network
apparatus of the first communication scheme; and

setting up, at the mobile station, circuit switched

25 communications via the selected cell in the system of the second
communication scheme using a second protocol terminated between
the mobile station and the core network apparatus of the second

communication scheme.
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25 using a first protocol terminated between the mobile station and the core network apparatus of the
first communication scheme, when camping on the system of the first communication scheme not
capable of supporting circuit switched communications, the service request signal including
predetermined information which indicates its relevancy to a start of circuit switched communications;
transmitting, at the core network apparatus of the first communication scheme, setup information to a
radio access 5 network apparatus of the first communication scheme included in the system of the first
communication scheme using a third protocol terminated between the mobile station and the radio
access network apparatus of the first communication schete, in response to the service request signal

transmitted by’the nfoblerol stafibft i séripARtdiniiohtiR et preddtéimmediffsifhation which
indicates its releyanay-t0.a start of cicyitsyitehed:GRMMURICAEIANSY <  edraNsMitting, gt the radio

access network apparatus of the first communication scheme, instruction information to the 15 mobile
station in respositencthe Setptifonmatbaatdmmitdeby tretcoredebRork apparakls Bfthe first

communication schf{n% &Hec %SQQC@%QMHEVEQE%A%S”%@%tosﬂ‘%‘%“e&@ %gﬁl igl a systemy of a second

communication scheme capable of supporting circuit switched communications; 20selecting, at the
mobile statiotetimeinelt it thensystermef thepséconcdodommmpricatioruschiemeiih acediddreg with the
instruction information transmitted by the radti(gL accegs Jpetw;grk a garat%saof thﬁ:‘ firc')s][t_1 C rr(lamunication
scheme; anocgglfﬂﬁﬁlu%a}%ﬁﬁes mobile ‘Station, Gircuit switche communications Via the selected cell
in the systena ¢f thensegomnel €ommemicalianischemne aising Asecpnchproiobal terrsinatedbetween the
mobile station and the core network apparatus of the second communication scheme. [7]A mobile
station capabie™t'startiig’ circuit switched communications in a mobile communication system

including a system of affirst eopmrauication sehemesiot zapable At syapeHingLCifsktrviiched
communications and a system of a second
10 processing related to a first protocol terminated between the
mobile station and a core network apparatus of the first
communication scheme;
a second protocol processor unit configured to perform
processing related to a second protocol terminated between the
15 mobile station and a core network apparatus of the second
communication scheme; and
a third protocol processor unit configured to perform
processing related to a third protocol terminated between the
mobile station and a radio access network apparatus of the first
20 communicaticn scheme, and between the mobile staticn and a radio
access network apparatus of the second communication scheme,
wherein
the first protocol processor unit i1s configured to
transmit a service request signal to the core network apparatus
25 of the first communication scheme when the mobile station is
camping on the system of the first communication scheme, the
service request signal including predetermined information
which indicates its relevancy to a start of circuit switched

communications,
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5 communication scheme capable of supporting circuit switched communications even when the
mobile station is camping on the system of the first communication scheme, the mobile station
comprising: a first protocol processor unit configured to perform . 10 processing related to a first
protocol terminated between the mobile station and a core network apparatus of the first
communication scheme; a second protocol processor unit configured to perform processing
related to a second protocol terminated between the 15 mobile station and a core network apparatus
of the second communication scheme; and a third protocol processor unit configured to perform
processing related to a third protocol terminated between the mobile station and a radio access
network apparatus of BreHtsESeshRticatiBRERemEnahdSctinBEn IHE Fobe§afiGh and a radio

access netwgrk apparafyis gfdhe second cpmmunicatign schemt.yhareinn s hfiest protocol

processor unit is configured to transmit a service request signal to the core network apparatus 25 of
the first comAemicadiomoschertd whea tthaghobite $rfionns eampitg ohheé ysteny bf tHeefirst

communication scheme, 18 sevice.paugstalgnal Delysingyredgterminediplormanionyhich
indicates its reefevancy to a start of circuit switched communications, the third protocol processor
unit is canfigaradkieesetaet al celt imtheisystént oftiret decond sbmmunication seleme ibheccordance
with instruction 'rlforma%ion tranS{nitted Pyttrrg radio access networktapcpnaratc%seof the f]i[{ t
communicatioi séﬁemg?thsey instruction mormation |ns(,:t(r)f1ngtl}lr{blt%ase]1ect the cell in the system of the

second communicatigiesehemadaptot octile pecerd pratonol praeessorfunit isscbnfigured to set up
circuit switched commupnicatigns via the cell in the system of the second communication scheme

selected by tHB thirioHH brotdtbF BRI SZBPaR CRATRTIT A2cEBE H&tbrk ApparafiSoFE first

communicatigh seheme neb sapakief suppertig citckiswitshed cosmmuynications tthera@dio access
network apparatus comprising: 15 a function configured to include a service request signal in initial

informatfbn arErtearasA & Fifal iRfrfnation including the service request signal to a core network
apparatus of the first communication scheme when receiving the service request signal from a mobile

station that is camping on the
(8] A radic access network apparatus of a first communication

scheme not  capable of. supporting circuit switched
communications, the radic access network apparatus comprising:
15 a£UHctionconfigured1x>inclﬁdeeaservicerequestsignal
in initial information and to transmit the initial informatiocn
including the service request signal to a core network apparatus
of the first communication scheme when receiving the service
request signal from a mobile station that is cambing on the
20 system of the first communication scheme, the servicé request
signal including predetermined information which indicates its
relevancy to a start of circuit switched communications, the
service request being transmitted using a first protocol
terminated between the mobile station ana the core network

25 apparatus of the first communication scheme; and
a functien configured to  transmit instruction
information to the mobile station using a third protocol
terminated between the mobile station and the radio access

network apparatus of the first communication scheme, when
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20 system of the first communication scheme, the service request signal including predetermined
information which indicates its relevancy to a start of circuit switched communications, the service
request being transmitted using a first protocol terminated between the mobile station and the core
network 25 apparatus of the first communication scheme; and a function configured to transmit
instruction information to the mobile station using a third protocol terminated between the mobile
station and the radio access network apparatus of the first communication scheme, when
receivingsetupinformationincluding predetermined information which indicates its relevancy to a start
of circuit switched communications from a core network apparatus of the first communication scheme,
the instructiofEiRfdriidton 5 fedthicting o fsuiBetd eBIl in ANAHHinT a sedGRFESHMMTEation scheme

capable of sUpROILRGGIFGYIE FWItEhEd-ARMAINICALIONS: o9 ACOr Nk appafaius qf a first

communication scheme 10 not capable of supporting circuit switched communications, the core
network appardttisicemmesingn icahifanstids eontigtived toeavaniit serpriaformatfortiea radio

access netwatk.apparala,of e fis cornmunjgation sgherie, when reeving, Assiuice gauest

including predetermine nformation which indicates its relevancy to a start of circuit switched
commuriications tfromta mobitecstatimhevia the radid access aetworktapparafusof thedost
communication scheme, the setup informatiogdinclugin&caﬁpatglit informatiog of thg rpfolgiile station
and the initia??ﬁ%%éﬁ%h’Jfr?auaﬁgetlﬁ% ﬁ?Bfae eterminedrnformation Which indicates its relevancy to a
start of circuit switehed-cormmwinications, the service request being transmitted using a first protocol
terminated between the mobile station and the core network apparatus of the first communication
scheme. 25 [10] The core network apparatus according to claim 9, wherein ~  the core network

apparatus is pgnfiguseddpdransmiapaging-sianal 4o thermobile-station Ma the radienaseess network
apparatus of the first communication scheme when receiving an

10 not capable of supporting circuit switched communications, the

core network apparatuslcomprising:
a function configured to transmit setup information to

a radio access network apparatus of the first communication
scheméwhenreceiving51servicerequestincludingpredetermined

15 information which indicates its relevancy to a start of circuit
switched communications from a mobile station via the radio
access network apparatus of the first communication scheme, the
setup infeormation including capability information of the
mobile station and the initial information including the

20 predetermined information which indicates its relevancy to a
start of circuit switched communications, the service request
being transmitted using a first protocol terminated between the
mobile staticon and the core network apparatus of the first
communication scheme.

25
[10] The core network apparatus according to claim 9, wherein

the core network apparatus is configured to transmit a

paging signal to the mobile station via the radio access network

apparatus of the first communication scheme when receiving an
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incoming signal relevant to circuit switched communications for the mobile station, the paging signal
including identification information of the mobile station and predetermined information which indicates
its relevancy to a start of circuit switched 5 communications. Abstract MOBILE COMMUNICATION
METHOD, MOBILE STATION, AND WIRELESS ACCESS NETWORK DEVICE When a mobile station
(UE) is camping on a system of the LTE scheme, a function (EMM) is configured to transmit a service
request signal including a "CSFB" to an MME; the MME is configured to transmit setup information
including a "CSFB" to an eNB in response to the service request signal transmitted by the function
(EMM); the eNB is configured to transmit, to a function (AS), instruction informatjon instructing to

select a cell HELFIEHPRAVEEMATS 9 SEREMENFHIdIIHRE TOTR BeftibhPaTnatdn transmitted
by the MME;the function (AS)issontigiwred ta selestdhs calh dn the systenaf the WERMA/GSM

scheme in accordance with the instruction information transmitted by the eNB; and the function (MM)
is configureditefsetifs-divcuit Shiteieebédmmitmicstions AR TRe e bR Tiife SystdmETthé SWCDMA/GSM

SChenKESGb&H%%RyEQ%ngggg]g%gyrggévgncy to a start of circuit switched

5] communications.

37



