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DESCRIPTION MOBILE STATION, MOBILE EXCHANGE STATION
AND MOBILE COMMUNICATION METHOD 5 TECHNICAL FIELD
[0001] The present invention relates to a mobile communication method
by which communication is performed between a mobile station and a
mobile exchange station via a radio base station, 10 and relates to the
mobile station and the mobile exchange station. BACKGROUND ART

[0002] 15 In a mobile commu %@@@I%i%ﬂ having been studied as
"Evolved universal terrestrial radio access network (E-UTRAN) ", a
MOBbie staTiam 1D8gnfigue@BliasfollXCHANGEaSe 9IETd.OM  AND  MOBILE
communicatinﬁ in a certain cell, a mobile station reselects a cell satisfying
I

COMMEM&@J &9 itVF(EHWQeselection) within 20 a predetermined period

after failing in detection of a radio link with a radio base station which
manages the certain cell (Radio Link Failure), the mobile station transmits
TEGHwhOAttidrl kbl stablishment request signal to a radio base station
[Oﬁlﬁjﬂl manages the cell reselected by the mobile station. 25 [0003] The
mentioned mobile communication system, however, has the

follovrpg Rspisast GlddeAMYBANMOIdiRe SeEdna INGHTREOBdRuNi cation
Context) related to
method by which communication is performed between a mobile
station and a mobile exchange station via a radio base station,
and relates to the mobile station and the mobile exchange

station.

BACKGROUND ART
[0002]

In a mobile communication system having been studied as
“Evolved universal terrestrial radioaccess network (E-UTRAN) ™,
a mobile station is configured as follows. In a case where,
In communicating in a certain cell, a mobile station reselects
a cell satisfying a required quality (Cell Reselection) within
a predetermined period after failing in detection of a radio
link with a radio base station which manages the certain cell
(Radio Link Failure), the mobile station transmits a connection
re-establishment request signal to a radio base station which
manages the cell reselected by the mobile station.

[0003]

The aforementioned mobile communication system, however,

has the following problems.

[0004]



10

15

20

25

the mobile station, the radio base station having received the connection
re-establishment request signal transmitted by the mobile station as
described above continues the communication 5 currently performed by
the mobile station, in response to the connection re-establishment
request signal. On the other hand, the radio base station rejects the
connection re-establishment request signal, when not holding the setting

infor t | ]

oo R e et i IR SOk A Bared
thaadlobacl:e&smhecma diffezenttiomtbasefsitea tedaimasli hgstessmived the

reselected within the predetermined period after the occurrence of the

COREGENGPRENSERCIARIBENS iRUART IHRRALIBRIVE G LRI PY the
mof¥HELiE-FdNORLeaRalPT iR AoRRBI bR LR AhecLontigHes i on

the mobile station is configured to delete the setting information (UE
cuCoartyrgieteticonied rhybitdstationi GOGHa20 @mnsmueeﬁp%e to the

d ibed ab tati t its th ti
oSG e LA S b RO et SRRl B R GAG HRen
théeting bEBaisrdYFoS pripsl felatnd eohadrtilrsiasions isPihment

base station rejects the connection re-establishment request signal. 25

re%@@@rﬂirﬂg,@ladiw%ﬁn@@ﬁoﬁﬂictﬁmknﬁhﬁ:ﬁ@ﬁﬁbﬁm)rﬂféﬁod’ynm on (UE
o AL o L PR GHal, romuling n &
[0oa8)em of deteriorating serviceability. 0007]

In addition, when it is determined that only a cell
(Inter-RAT cell) using a radio access scheme different from that
of the certain cell has been reselected within the predetermined
period after the occurrence of the foregoing “Radio Link Failure”,
the setting information (UE Context) related to the mobile
station 1s not held in the “Inter-RAT cell”. Therefore, the
mobile station is configured to delete the setting information
(UE Context) related to the mobile station.

[0006]

Consequently, as described above, when the mobile station
transmits the connection re-establishment request signal to the
radio base station not holding the setting information (UE
Context) related to the mobile station, the radio base station
rejects the connection re-establishment request signal.
Accordingly, a radio connection for communication performed by
the mobile station i1s disconnected, and a user himself/herself
needs to perform a connection recovery procedure manually,
resulting In a problem of deteriorating serviceability.
[o007]
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2 Moreover, similarly, when only an "Inter-RAT cell" has been reselected
within the predetermined period after the occurrence of the "Radio Link
Failure", a user himself /herself needs to perform the connection recovery
procedure manually, 5 resulting in the problem of deteriorating
serviceability. DISCLOSURE OF THE INVENTION [0008] The present
invention has therefore been made in 10 consideration of the foregoing

ProblE AR oBiEr] PLIR, Pratsll IBARIonIS g RERYIRAMEBIY - has

station, a mobi ange station and a mobile communication metho
beaichesale dtieassibidFora mbbrlemtentmtermnoetmrpdlylmﬁmrﬁtzer the
connection recovery procedure_without a user himself/herself 15

OCHUABRARG M Lo RS PR, RIS maniERy, B8RS B/ bt
nedliertsepuiBrpiaimeienimEC iR IRRB0dP o Bl PRIRR RARTY

held in a cell reselected after "Radio Link Failure™ is detected while the
reswbliersgation gdéomrokbaimoficdedieinia cataincaic o joesd] W fifky -

aspect of the present invention is summarized as a mobile station

performing communication with a mobile exchange station via a radio

D 188s® stationpthermebijg gtatmpancluding: a cell selector unit configured to
perform a cell reselection 25 procedure for a predetermined period after a

L0808l of a detection of a radio link with a first radio base station which

manags éco A‘tac ﬁOSﬁtP.’bhe eRiaplisp ”é{‘%%e"“t 808 made  in

trans er uni Igured to transmit a connec
consuderatlon of the foregoing problems and an object of the

present invention Is to provide a mobile station, a mobile
exchange station and a mobile communication method which make
It possible for a mobile station to automatically perform a
connection recovery procedure without a user himself/herself
performing the connection recovery procedure manually, even in
a case where setting information (UE Context) related to the
mobile station is not held in a cell reselected after ‘“Radio
Link Failure” i1s detected while the mobile station performs
communication in a certain cell.

[0009]

A Tirst aspect of the present invention is summarized as
amobile station performing communicationwith amobile exchange
station via a radio base station, the mobile station including:
a cell selector unit configured to perform a cell reselection
procedure for a predetermined period after a failure of a
detection of a radio link with a first radio base station which
manages a First cell; a connection re-establishment request
signal transmitter unit configured to transmit a connection

re-establishment request signal to a second radio base station
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re-establishment request signal to a second radio base station 3
managing a second cell selected by the cell selector unit, when itis
determined that the second cell is a cell using the same radio access
scheme as that of the first cell; and a connection recovery procedure
starter unit configured to start a connection 5 recovery procedure for a
mobile exchange station managing the second radio base station, when it

maﬁaﬁﬁ%@"%é’&%&é@ oS 9 rtfg‘j:s‘ﬁf‘aééﬁ;%ﬂ 148 PEEYYH B PO hen

sta response to the connection ment request signal is a
1 tsialeibdicaiing defutitntdie swectidncekbtaklishiwe bl arsaingn €04t same
determined that the second cell is a cell using a different radio access

raddeAedRsn fEPBihEaR N, potofiT Hetrdabbect e thmitaph o
relSPY I BERH PeSMAFTUFLHAMDESPRIIGUII e S'GEIPE SRBIKERT I on

recovery 15 procedure for the mobile exchange station, by transmitting, to
regavenyilprochdoge station asignbeireckahiagae igéatfionindicsihy@ the
conngction recovery procedure. OOlJi]1 n_the first aspectgttgﬁc nnection
c

SeRQUd I I Scatre S36 Stk IRt A TSN A S aresponse

si §PaANleFiERFeYeRr dNOEREUsR EUrheraak e 1xsBasta €idiPi Y esponse
transmitting, to the mobile exchange station, at least one of a service

tordfesoBiRarAR AiRoBRkAMbhsjEreht BReABFdafl 99AdI. Ts0225 tpnal
in!ﬁ%pgtj hfﬁlgaﬁ%ﬁ%c@fo LRGN S0E £8R % SQOHANPASRASIP™? when

cell're-selection procedure,
It is determined that the second cell is acell using adifferent

radio access scheme from that of the first cell.
[0010]

In the first aspect, the connection recovery procedure
starter unit can be configured to start the connection recovery
procedure for the mobile exchange station, by transmitting, to
the mobile exchange station, a signal including an identifier
indicating a connection recovery procedure.

[0011]

In the first aspect, the connection recovery procedure
starter unit can be configured to start the connection recovery
procedure for the mobile exchange station, by transmitting, to
the mobile exchange station, at least one of a service request
signal and a mobility management area update signal.

[0012]

In the Tfirst aspect, the cell selector unit can be
configured to perform a cell re-selection procedure,
prioritizing a cell using the same radio access scheme and the
same frequency as those of the first cell, a cell using the same

radio access scheme as that of the first cell and a different



10

15

20

25

prioritizing a cell using the same radio access scheme and the same
frequency as those of the first cell, a cell using the same radio access
scheme as that of the first cell and a different 4 frequency from that of the
first cell and a cell using a different radio access scheme from that of the
first cell, in this order. 0013] A second aspect of the present invention is
summarized 5 as a mobile exchange station performing communication

frségﬁ%%rﬁtﬁﬂall YJ"Ik %ﬁ@dﬁ Pgiec%tﬂo (tpg HéOH'%g ﬂ?fr%tqﬁ fferent

ing: a connection recovery signal determination
radacfigacess deteemandndretitbadr abt eHe st sigetlce Hsional€bis order.
connection recovery procedure upon receipt of the 10 first signal from the
Lo le station; and a setting information update unit configured to delete

old setting infREMatipRclatse {Rdhe MARIREIFIRRARIIR HENIGIILFS ed

up new setting information related to the mobile station, when the
ascanmnetridle recolmngryratatomipatiorounii dgtesommesthaatofirsy 18h a

noR B LSRR, S St Rl SRR ropanoe
st RideEeieing woRHEE € ofrt ieoeselyesifshlanat Sriignation

signal for connection 20 recovery procedure on the basis of at least one of

uni igfRhkgon esleheftatantdinm et arir® Sighdiergitheignal is
2 SPOMBIFaHO0FIAECHBR POBIR SIRJ YRR R UBSROPBEATBEST the
Tirst signal from the mobile station; and a setting information
update unit configured todelete old setting information related
to the mobile station, and to then newly set up new setting
information related to the mobile station, when the connection
recovery signal determination unit determines that the first
signal i1s the signal for connection recovery procedure.
[0014]

In the second aspect, the connection recovery signal
determination unit can be configured to determine whether or
not the received first signal is the signal for connection
recovery procedure on the basis of at least one of an information
element 1included 1i1n the received Tirst signal and the
communication state of the mobile station.

[0015]

In the second aspect, the setting information update unit
can be configured to delete the old setting information in a
different device from the mobile exchange station, and to set
up the new setting information in the mobile exchange station,
when the old setting information is managed by the different

device.
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25 can be configured to delete the old setting information in a different
device from the mobile exchange station, and to set up the new setting
information in the mobile exchange station, when the old setting
information is managed by the different device. 5 0016] A third aspect of
the present invention is summarized as a mobile communication method
for performing communication between a mobile station and a mobile

[081 nge station via a 5 radio base station, the method including the
steps: performing, at the mobile station, a cell reselection procedure for a
predefetininadl psped tfief afa e esardetentie@ntianad® dinknvaitiized as
first radio base station which manages a first cell;_transmitting, at the

a FAd & tBATHRERALIRN IPRNEs KRR RG FRAINAS R T cation
betfeai ERAipHRES SRLoR AANRENG aresTIRSkeprancly Mt M a a

determined that the second cell is a cell using the sameradio access
radiieehasastat vdthe finst veltwatting hidieandbiee statom; performing,
nection t cove% rocedure for obile eEch nge station 1

at ¢ Goifignd €e 2ty b eGdilont GrehaEh Rl RliREE AHELa TOr 2

prERFPESER FiEthIgerqivadHrarn fha eePNdradirbasse sitiendn reFPaNEadio
to the connection re-establishment request signal is a signal indicating

11 Rkekfidh 6f fdlft‘iééﬁ@d i@_—bﬁ%@l_@ﬁﬁkiﬂrbwh/ﬁéh hageemanblinataed 1 ;
er SR ERhED S ae! using @ difisiaryadiaqansss scherme o il gfi on

irst cell;determining, a mobile éxchange statibn, whether or no
readitifidriahmarsigraldoesenségiieiirecovenecond radio base station
managing a reselected second cell, when it Is determined that
the second cell 1s a cell using the same radio access scheme
as that of the first cell; starting, at the mobile station, a
connection recovery procedure for a mobile exchange station
managing the second radio base station, when it i1s determined
that a response signal received from the second radio base
station in response to the connection re-establishment request
signal i1s a signal iIndicating rejection of connection
re-establishment, or when it is determined that the second cell
iIs a cell using a different radio access scheme from that of
the first cell; determining, at the mobile exchange station,
whether or not a first signal is asignal for connection recovery
procedure upon receipt of the first signal from the mobile
station; deleting, at the mobile exchange station, old setting
information related to the mobile station, and newly setting
up new setting information related to the mobile station, when

It iIs determined that the first signal is the signal for

connection recovery procedure.
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procedure upon receipt of the first signal from the mobile station; deleting,
at the mobile exchange station, old setting 25 information related to the
mobile station, and newly setting up new setting information related to the
mobile station, when it is determined that the first signal is the signal for
connection recovery procedure. 6 BRIEF DESCRIPTION OF THE
DRAWINGS [0017] [Fig. 1] Fig. 1 is an overall configuration diagram of a

BRFQpilsgmﬁqifé[&??%iiﬁg@%S g i,q@éo a first embodiment of 5 the

present invention. unctional block diagram of a mobile
[0egahnge station according to the first embodiment of the present
invention. [Frjr%._?,] Fig. 3 is a mobile station management information 10

[Fibie flthe nfobile ekclandt's@YEH abdodmiif tnEFHICRNEREM GT 2
moBYIR RSSthiYECHRR ol I8y Rl AdE s unaloRs! BI9G dedaRRfifnent of

mobile station according to the first embodiment of the present invention.
thes5PFigsehEigl Busatfivchart showing an operation of the mobile station

I o e LB o BESE HOR e
exmggf)?ﬂé{’ﬁ'i B ALELP AL A taEliPDrietiirb b hetib e N EFsesént
invention.

[Fig. 3] Fig. 3 1s a mobile station management information
table In the mobile exchange station according to the first
embodiment of the present invention.

[Fig. 4] Fig. 4 1s a functional block diagram of a mobile
station according to the fTirst embodiment of the present
invention.

[Fig. 5] Fig. 5 1s a flowchart showing an operation of the

mobile station according to the first embodiment of the present

invention.

BEST MODE FOR CARRYING OUT THE INVENTION

[0018]

(Configuration of Mobile Communication System According to
First Embodiment of Present Invention)

A configuration of a mobile communication system
according to a first embodiment of the present invention will
be described with reference to Fig. 1 to Fig. 4. Note that
components having the same function are denoted by the same
reference numeral in all the drawings for explaining this
embodiment, and a repeated description will be omitted.
[0019]
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A configuration of a mobile communication system according to a first
embodiment of the present invention will 25 be described with reference
to Fig. 1 to Fig. 4. Note that components having the same function are
denoted by the same reference numeral in all the drawings for explaining
this embodiment, and a repeated description will be omitted. [0019] 7 As
shown in Fig. 1, the mobile communication system according to this

200A15 200F A ot cangs Siaea $00A KA IDGE b (201 EoT

and mobileexchdnge stations 300A an
actlerelithg mmbnekws:hamgec!siatmmtBGO)f& kucasigareh ol hearsstgetdon 100,
mobility management area 1 formed an area ﬁ:ell or sector) IA

TR oy R ptE CHA 3004 48 0dcaRbalails igxchange

stHEE9sddydRedadioRrss station ZOOB and an area 10 (cell or sector)
1C managed by the radio base station 200C. [0021] In addition, the

[Oaihlle exchange station 3OOB is configured to manage a mobility

T Bl B e 1R 2B 0RAE o <o

maHg@ oSSR #)0 ﬁlag%ﬁ%éﬁﬁrh%@é fcafornRastey) &n mreagdeedVl or
the radio base station 200F. 0022] The mobile exchange station 300A is

segdaigu il taEneshiubR@tEad o DResiRtaiden 12008ds8Aginape(cel |
ornég%uftgr) 1B managed by the radio base station 200B and an area

(cell or sector) 1C managed by the radio base station 200C.
[0021]

In addition, the mobile exchange station 300B is
configured to manage a mobility management area 2 formed by an
area (cell or sector) 2A managed by the radio base station 200D,
an area (cell or sector) 2B managed by the radio base station
200E and an area (cell or sector) 2C managed by the radio base
station 200F.

[0022]

The mobile exchange station 300A is configured to
communicate with a mobile station 100 existing iIn the mobility
management area 1 (second mobility management area) via a
corresponding one of the radio base stations 200A to 200C.
[0023]

Meanwhile, the mobile exchange station 300B is configured
to communicate with amobile station 100 existing in the mobility
management area 2 (first mobility management area) via a
corresponding one of the radio base stations 200D to 200E.

[0024]
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management area 1 (second mobility management area) via a
corresponding one of the radio base stations 200A to 200C. 0023]
Meanwhile, the mobile exchange station 300B is configured 25 to
communicate with a mobile station 100 existing in the mobility
management area 2 (first mobility management area) via a corresponding
one of the radio base stations 200D to 200E. 0024] 8 Basically having the

radio base staion _ ly having the
e SR e e e A g Ak A aiop 1

exetaingSGhtibon BaRSihe thecconfipilationdhenegt STERHEIAS00B are
shown in Fig. 2, the mobjle exchange station 300 includes a signal

cobhRGhe RcERAF LRA%ES, a%chHeRI RX6DaRas REAIdeRRRiBR 1o
toUBi 30f AOBNERELBIHE SRt FEANSENEPtpeiver unit 302, and a

setting information update 10 unit 306 connected to the connection
[OEtmbery signal determination unit 304. 0026] The signal
transmitter-receiver ung 302 ia corﬂ?ured tQ éransmit and recei¥ée ffi nals
T

betwésh & H¥He LihibA%nd 5aiB DR & FSH50A TREALSRY 300
i NEROSIBELY - ET T HithAdh PradnfiorerR® fosecaiNetf@EXampPmection

mobility management area update signal (Tracking Area Update) for
reggpertigInanhd febgifgnination unit 304 connected to the signal
transmitter-receiver unit 302, and a setting information update
unit 306 connected to the connection recovery signal
determination unit 304.
[0026]

The signal transmitter-receiver unit 302 is configured
to transmit and receive signals between a mobile station and
a radio base station.

[0027]

The signal transmitter-receiver unit 302 is configured
toreceive, forexample, amobi lity management areaupdate signal
(Tracking Area Update) for reporting that the mobility
management area of the mobile station changes and a service
request signal (Service Request), from the mobile station.
[0028]

The connection recovery signal determination unit 304 is
configured to determine whether or not a first signal is asignal
for connection recovery procedure upon receipt of the first
signal from the mobile station.

[0029]
Note that the firstsignal received from the mobile station

may be a signal transmitted by the mobile station as a NAS signal,
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20 management area of the mobile station changes and a service request
signal (Service Request), from the mobile station. [0028] The connection
recovery signal determination unit 304 is configured to determine whether
or not a first signal is a signal 25 for connection recovery procedure upon
receipt of the first signal from the mobile station. [0029] Note that the first
signal received from the mobile station may be a signal transmitted by the

bi ion igpRal, ig btai b Si
Or:g%iogﬁgﬁzg si’tatgl}c?r?%il ﬁggzr?guﬁaga%ig%l rrljié)ivfé rom ﬁw%gmorkﬁeg)s%%n to
reasrafdgoalealdigpsad ieibeiveliEracthygedatin sEaedbroddha signal
connection recovery s(lii;[an_al determination unit 3Q4 may be configured to

adgeepmt MRk Jroll AR RXeRAAYsS LRfEPI-the signal for

[Ogg@jection recovery procedure on the basis of at least one of an
information element included in the received first signal and the
comnilngicanionaetdieat theanwbiiy $0gaiboe[0o8mjiTiad tonnaaidr304 may

berecov Ey signgl eterrg'nation unit 304 may be configured t%use ategaﬁ ret

REE YD ERd b P EEHIA R HEE R ieh ERsd Pt o

si §PACGORFRCYPHN AP EsRidshscBrdRfarBcdoB Blepeseii®e on the
Alternatively, the connection recovery signal

basis of at least one of an information element included in the

received first signal and the communication state of the mobile

station.

[0031]

The connection recovery signal determination unit 304 may
be configured to use at least one of, for example, a starting
cause (Establishment cause) and a connection recovery
identifier, as the information element.

[0032]

Alternatively, the connection recovery signal
determination unit 304 may manage mobile station information
in which “Permanent 1D, “Terminal ID”, “mobile station state”
and ”’provided service” are associated with one another as shown
in Fig. 3. As the communication state of the mobile station,
when the “mobile station state” of the mobile station is
“connected”, the connection recovery signal determination unit
304 may determine that the received first signal is the signal
for connection recovery procedure. On the other hand, when the
“mobile station state” of the mobile station i1s “idle”, the
connection recovery signal determination unit 304 may determine
that the received first signal is asignal for initial starting.
[0033]

10
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determination unit 304 may manage mobile station information in which
"Permanent ID", "Terminal ID", "mobile station state" 20 and "provided
service" are associated with one another as shown in Fig. 3. As the
communication state of the mobile station, when the "mobile station state”
of the mobile station is "connected”, the connection recovery signal
determination unit 304 may determine that the received first signal is the

sianal 78 (0L ERRRLYOMRSIEROR OniReSRIBel ans HIRIVAE o

"mobile station sta mobile station is "idle", connection
de lextwenyl digpat tdtegmimefomatiddy nehadetdrrometieantbb réeeistdtion
first signal js a siinal for initial starting. 0033] 10 The setting information

angpbigrd GHil ¥oBSL Rl i dbiEhe Wit R giRfrtRAoh ekdted g 1e
stHEBRDIRIATANe AUh eI b PPEWR TETHS IormadeRepAishieiBR unit

mobile station, when the connection recoveéry signal determination unit 5
304@edeemines tia thdhir finigtasisgha kigaditiersvanadtibarrecovagtion
rocedure. However, when the old setting information is the same as the .
re e RS ATEHEon, HRIRE et TAbHAat MEd b hdihhahBaE 1on
isbeing apiaieda0Bde Hbhosariplg. TwRASA FORe WHeEe gRI0Ketting
setting information (UE Context) related to the mobile station has been
INFBy iy thaynbsildershalhjEhaaitorbedng, sl gkeslobile station
[0 s to a mobility management area of the mobile exchange station

and transmits a mobility management area 15 update signal to the
mobilecaxclaagrdtetjonsiiiiibde suchease where the old setting

information (UE Context) related to the mobile station has been
managed by the mobile exchange station 300A, and the mobile
station moves to a mobility management area of the mobile
exchange station 300B and transmits a mobility management area
update signal to the mobile exchange station 300B. In such a
case, the mobile exchange station 300B may be configured to
communicate with the mobile exchange station A, to delete the
old setting information (UE Context) which is in the mobile
exchange station A (different device) and related to the mobile
station, and to set up new setting information (UE Context)
related to the mobile station in the mobile exchange station
B.

[0035]

As shown in Fig. 4, the mobile station 100 includes a
transmitter-receiver unit 102, a radio link monitor unit 104
connected to the transmitter-receiver unit 102, a cell selector
unit 106 connected to the radio link monitor unit 104, a radio
access scheme determination unit 108 connected to the cell

selector unit 106, a signal generator unit 110 connected to the

1
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case, the mobile exchange station 300B may be configured to
communicate with the mobile exchange station A, to delete the old setting
information (UE Context) which is in the mobile exchange station A
(different device) and related to the mobile 20 station, and to set up new
setting information (UE Context) related to the mobile station in the
mobile exchange station B. [0035] As shown in Fig. 4, the mobile station

raﬁg ngludes Gﬁéﬁ?ef‘%@%hﬁ%‘f%ﬁdﬂ“bﬁ?ﬁgééd'oa%'lr}skg V8 B gnal

connect to the transmitter-receiver unit 102, a’ce tor unit
detégwonatated torilic radi2 lcdmeaitedurtib 18hea tadiosaddassrsaheoed ver
determination unit 108 connected to the cell selector unit 106, a signal

unb@n%%or%rﬁ?ﬂt?%ﬁﬁ’&tﬁﬁ%‘(ﬁ{ Y1 DOAEE LRESE kERLI: connected to
theejespwianan %’i'?rllngq AEEVRhaEreh desringson YA 1 onnection

connected to the fransmitter-receiver unit 102, a connection recovery
reqowfsrupir atedioha ssted ke thenttelvd iy deesntio dtivn coiridetion

and a connectign 5 recovery prqcedure starter unit 116 connected to the
re&oYidetion® %i/%ry HB‘tff%é ﬁil%'ll4. 0036] The transmitter-receiver unit
[08887s configured to receive a synchronization signal for cells, a reference

signal, 10 broadcast information (System Information), a signal from a

radio Hage $6806Md tkREHrefFd eibilaBAdhaA§e stdsonCaimbikaunee, to

reBl 12 USRI SAROLAK RSSO 18 P ATOATS SRR ANLASSHnar

ressedto a radio éxchange s
broadcast information (System Information), a signal from a

radio base station, a signal from a mobile exchange station,
and the like, and to transmit a signal addressed to a radio base
station and a signal addressed to a radio exchange station.
[0037]

For example, the signal from a radio base station or the
signal addressed to a radio base station may be an RRC (Radio
Resource Control) signal, and the signal from a mobile exchange
station or the signal addressed to a mobile exchange station
may be a NAS signal.

Note that the transmitter-receiver unit 102 is configured
to transmit a signal generated by the signal generator unit 110.
[0038]

The radio link monitor unit 104 is configured to monitor
a radio link established for communication with a first radio
base station which manages a first cell.

[0039]
The cell selector unit 106 is configured to perform cell

reselection procedure for a predetermined period after a failure

12
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[0037] 15 For example, the signal from a radio base station or the signal
addressed to a radio base station may be an RRC (Radio Resource
Control) signal, and the signal from a mobile exchange station or the
signal addressed to a mobile exchange station may be a NAS signal. 20
Note that the transmitter-receiver unit 102 is configured to transmit a
signal generated by the signal generator unit 110. [0038] The radio link

of@%@ée{!wﬁ %Fﬁ@fﬁiﬁ‘?%tﬁ'ﬁg%ﬂh&‘fﬁg ip ﬂiP§ %Hﬁhﬁgégrstat ion
communication with a first radio base station which manages a first
whéelh [0BRIgE® ttiesdieetst uod ILD6 is configured to perform cell
reselection procedure for a predetermined period after a failure 12 of a

[084{Ltion of the radio link with the first radio base station which manages

the Tigh 8!l YO NRISIPBLRERRHRKIMIBTY BANIALYN B DSELAS & time

time 5 period for which the cell selection procedure is 1o be performed by
pethothfomneinctildbeatis 100aelaeitians froncdduseniectadbstarer formed

oy Qi Il R LA 0 A, HeEor RGPS 1608 pbiearmihgcted
StatIERRIECTUMRISESEIRGDFIDYItENEECRl 1USExtbe BRRE IPIRASEETR) .

scheme and the same frequency as those of the first cell, a cell using the
[094/t radio access scheme

For example, the cell selector unit 106 may be configured
to perform the cell reselection processing, prioritizing acell
using the same radio access scheme and the same frequency as
those of the firstcell, acell using the same radio access scheme
as that of the first cell and a different frequency from that
of the first cell, and a cell using a different radio access
scheme from that of the Firstcell (Inter-RAT cell) iIn thisorder.
[0042]

The radio access scheme determination unit 108 1is
configured to determine whether or not a second cell which the
cell selector unit 106 has reselected (Cell Reselection) is a
cell using the same radio access scheme as that of the first
cell.

[0043]

For example, the radio access scheme determination unit
108 may be configured to determine which one of “GSM scheme”,
“UMTS scheme”, “LTE (FDD) scheme” and “LTE (TDD) scheme” is
employed i1n each of the Tirst cell and the second cell as the
radio access scheme.

[0044]
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as that of the first cell and a different frequency from that of the first cell,
and a cell using a different radio access 15 scheme from that of the first
cell (Inter-RAT cell) in this order. 0042] The radio access scheme
determination unit 108 is configured to determine whether or not a
second cell which the cell selector unit 106 has reselected (Cell
Reselection) is a 20 cell using the same radio access scheme as that of

the firgt celk ] : adio-aG terminat
it 10 D B e U e o ate
a kgl Bsdebaset] tiola (BOD) sesanst abildh BEa B gnbdneeldsessed
employed in each of the first cell and the second cell as the radio access
to e MR 1G4 P PN SigRERAEA ¥ ator unit 110 is configured to generate

[08 iggnal addressed to a radio base station and a signal addressed to a
mobile exchange station. [0045] 5 The signal generator unit 110 is
confidiredstogyenkrgenarcakmedio h teldfablisioooft gigoedt tigrgeénerate

o R e SRR T et

ReSelSei 1ihHEABYS feReleciee iyadhl ueite S semanedie eserinaion
scheme as that of the first cell, for example. 0046]

unit 108 determines that the second cell which the cell selector

unit 106 has reselected is a cell using the same radio access

scheme as that of the first cell, for example.

[0046]

Moreover, the signal generator unit 110 is configured to
generate at least one of a NAS service request signal (Service
Request) and a mobi lity management area update signal (Tracking
Area Update), when the connection recovery procedure has been
activated by the connection recovery procedure starterunit 116,
for example.

[0047]

Here, the signal generator unit 110 may be configured to
insert an identifier 1indicating the connection recovery
procedure into the generated NAS signal as a part thereof.
[0048]

For example, the identifier indicating the connection
recovery may be configured to be inserted as a part of a signal
transmission cause (Establishment Cause), or may be configured
to be inserted as a connection recovery identifier.

[0049]
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Moreover, the signal generator unit 110 is configured to generate at least
one of a NAS service request signal (Service Request) and a mobility
management area update signal (Tracking 15 Area Update) , when the
connection recovery procedure has been activated by the connection
recovery procedure starter unit 116, for example. 0047] Here, the signal
generator unit 110 may be configured to 20 insert an identifier indicating

the cqpnection r e ' e [

part tﬁ@%ﬁ%&?ﬁ%}r‘ gﬁgr?lp(?eg,iteﬁﬁaenti i?r)?ng?ég#n%ﬁf‘ eicl%r?réﬁigﬂ%u red
torecaiyy enay begrualigoees o/bel ibsertée: abraapsn bt teignac2aver unit

transmission cause (Establishment Cause), or may be configured to be

Ofserted as a connection recovery identifier. [0049] 14 The received signal

[Ogg@jmination unit 112 is configured to analyze a signal received by the

tranSmitter-receiver unit 102. [0050] 5 The received signal determination

unit Tikesresdiyvest stogmsily deteeonatttonussdvéi2ndsfiepooditgured

0, QNNEY sigh AL RGN 12 GO MR, B ST riddhveie
neB¥ 4G FgnsorttarHecabsinetididh (areserrseyl Opioealdasavediien athe
second radio base station in response to the reselection request signal) is
regeiyed irkiciml determination unit 112 determines that the
signal received by the transmitter-receiver unit 102 (aresponse
signal received from a second radio base station in response
to the reselection request signal) is a signal indicating
rejection of the connection re-establishment (RRC Connection
Re-establishment Reject).

[0051]

The connection recovery notifier unit 114 is configured
to Instruct the connection recovery procedure starter unit 116
to perform the NAS connection recovery procedure, when the radio
access scheme determination unit 108 determines that the
reselected second cell is a cell using a different radio access
scheme from that of the first cell.

[0052]

The connection recovery procedure starter unit 116 is
configured to start the NAS connection recovery procedure iIn
accordance with the instruction from the connection recovery
notifier unit 114.

[0053]
(Operation of Mobile Communication System According to First

Embodiment of Present Invention)
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rejection of the connection re-establishment (RRC Connection
Re-establishment Reject). [0051] 15 The connection recovery notifier unit
114 is configured to instruct the connection recovery procedure starter
unit 116 to perform the NAS connection recovery procedure, when the
radio access scheme determination unit 108 determines that the
reselected second cell is a cell using a different radio access 20 scheme

from K}%ﬁiﬂgf_fs ﬁérgﬂ_lf fobid Eogqgﬂ% "HECY Pﬁy%%“ﬁe first

starter un igured to start th connection recovery
emportiederdino icddvdamperewéh tha megotian framithe wendecg@nibed with
recovery 25 natifier unit 114. [0053] (Operation of Mobile Communication
re§GERACA LS ditPto Pirst Embodiment of Present Invention) 15 An
[Ogggfption of the mobile station according to the first embodiment of the
present invention will be described with reference to Fig. 5. [0054] 5 As
showAsn $igpvB) i Stda 0,-the ,mabiléSdakiond 100hdetroiinks witetheéoa 100

TR SRR G
wi tifageevPRIS 06 daipstioasy bededirinhies fatethges the First cell
has been successfully detected.

[0055]

In a case where the detection of the radio link has failed,
in Step 2, the mobile station 100 determines whether or not the
cell reselection processing (Cell Reselection) has been
completed within the predetermined period.

[0056]

When 1t 1s determined that the cell reselection processing
has not been completed, in Step 3, the mobile station 100
transitions to an idle state.

[0057]

On the other hand, when i1t is determined that the cell
reselection processing has been completed, in Step 4, the mobile
station 100 determines whether or not the reselected second cell
iIs a cell using the same radio access scheme as that of the first
cell (Intra-RAT cell).

[0058]

When it is determined that the cell is an Intra-RAT cell,
in Step 5, the mobile station 100 transmits a connection
re-establishment request signal (RRC Connection
Re-establishment) to the second radio base station which manages

the second cell.
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in Step 2, the mobile station 100 determines whether or not the cell

reselection processing (Cell Reselection) has been completed within the

predetermined period. [0056] 15 When it is determined that the cell

reselection processing has not been completed, in Step 3, the mobile

station 100 transitions to an idle state. [0057] On the other hand, when it

is determined that the cell 20 reselection processing has been completed,
[05‘55 p 4, the mobile station 100 determines whether or not the

reselected second cell is a cell using the same radio access scheme as

that ofth&tiegs 6¢ll tndranBIAT leel5tOBSH 2D W lnkote isndeesmiiesktnat or

the cell is an Intra-RAT cell, in Step 5, the_mabile station 100 transmits a

NOEoAnEERRPNE% AN EABLES: SRHAPRRECCTRALARM In response
toReestabilrasRn G Bifcsrcenidie gse LB MNT SHNA%ES MBGuest

second cell. 16 0059] In Step 6, the mobile station 100 determines
sighaer dgrepsesesdnsessignpEfromsisd oadio ke stitien in csspoesEion
entigned connection re-establishment request 5 signal

to the afore
reF&ﬁfQ@rﬁgéﬂﬁ]&ﬂﬁsgon of the connection re-establishment. 0060] When
[otiéDgetermined that the cell is not an Intra-RAT

When i1t is determined that the cell is not an Intra-RAT
cell (is an Inter-RAT cell) in Step S4, or when it is determined
that the connection re-establishment is not permitted in Step
6, In Step 7, the NAS connection recovery procedure is started.
[0061]

On the other hand, when i1t is determined that the
connection re-establishment is permitted in Step 6, In Step 8,
communication performed by the mobile station 100 is continued.
[0062]

(Advantageous Effect of Mobile Communication System According
to First Embodiment of Present Invention)

The mobile communication system according to the first
embodiment of the present invention makes i1t possible for the
mobile station 100 to automatically perform a connection
recovery procedure without the user himself/herself performing
the connection recovery procedure manually, even in a case where
setting information (UE Context) related to the mobile station
100 is not held in a second cell reselected after “Radio Link
Failure” i1s detected while the mobile station 100 performs
communication in a first cell.

[0063]
(Modification)
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cell (is an Inter-RAT cell) in Step S4, or when it is determined 10 that the
connection re-establishment is not permitted in Step 6, in Step 7, the NAS
connection recovery procedure is started. [0061] On the other hand,
when it is determined that the connection re-establishment is permitted in
Step 6, in Step 8, 15 communication performed by the mobile station 100
is continued. [0062] (Advantageous Eﬁect of Mobile Communication

Systeqg AsCpFliRY (o kg dmbad ORI 1e

communication system acc orgmg to the rst glir?r{]ent of
statesent andntmobnbkeseikphsasigle ferttei nmbmaytaltlen ifplemented by
automatically perform a connection recovery procedure without the user

hapHEHiP/ne REFBEAbFM UMt nREGHI Loy FrobdRiiEFRAUalP! @
cofBimit3 GASE AR FRIVORUTBAIPE SOPiEIeIated I dae

mobile station 25 100 is not held in a second cell reselected after "Radio
[00m¥k] Failure" is detected while the mobile station 100 performs
communi atlo n a first cell j0063 ( odlflcatl 7_Note tgat the

abov %‘é c?B ‘%%E?a{ﬂ? P S drrlnS‘bff QL RGE, gEdium
oFHAYORITAY, e ERNIEMERIEN OYaRaBIVARES SoftWaROIPPY Y I BSFTRMRehdy ,

a processor, or a combination of the hardware and the software modules.

a RONbaGgahem byfideine ivoduRMERRMM tbviasai a Steesederieainkas ROM),
an EEPROM (Electronically Erasable and Programmable ROM), a

register, a hard disk, a removable disk or a CD-ROM.
[0065]

The storage medium Is connected to a processor so that
the processor can read or write information from or into the
storage medium. Alternatively, the storage medium may be
integrated in a processor. Further, the storage medium and the
processor may be provided inan ASIC, and the ASIC may be provided
in the mobile station and the mobile exchange station.
Alternatively, the storage medium and the processor may be
provided as discrete components in the mobile station and the
mobile exchange station.

[0066]

While the present iInvention has been described in detail
above by using the foregoing embodiment, it is apparent to those
skilled in the art that the present invention is not limited
to the embodiment described herein. The present invention may
be practiced in the form of modifications and variations without
departing from the gist and scope of the present invention as
defined i1In the description of the scope of claims. It is to

be therefore understood that the description herein is for the
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of any form, such as a 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 10 register, a hard disk, a removable disk or a CD-ROM. [0065] The
storage medium is connected to a processor so that the processor can
read or write information from or into the storage medium. Alternatively,
Jorage Jfleﬂl @t&ﬁ %%H;& arteq & AR dfﬁ(?%?{dg “fg hgut the
orage medium a e processor may be provided in an S the
pré§¢@tnay1berpta‘ﬂded in the mobile station and the mobile exchange
station. Alternatively, the storage medium and the processor may be
provided as discrete components in the mobile station and the 20 mobile
|Nggg@1mst§m |Q9§é3i VYhile the present invention has been described
in detail above by using the foregoing embodiment, it is apparent to those
[O8kWdd in the art that the present invention is not limited 25 to the
embodiment des erein.

d.
o 1 GPS e Re ABSE e S E R B R e e i de

moB#d SCopeAf ibR PresenhiblyeREONascHaHRR iBtRadescripirh chthgobile
scope of claims. Itis to be therefore understood that the description

ComptéM gofbl gemet ehukd ¢ MakitafisPess Habasfedt mectitbaskakion
to MGRERETTENT TP p NP RIAL ASHTHEARN T Fer R procedure
without the user himself/herself performing the connection
recovery procedure manually, even In a case where setting
information (UE Context) related to the mobile station i1s not
held 1n a cell reselected after “Radio Link Failure” i1s detected
while the mobile station performs communication in a certain

cell.
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As described above, the present invention can provide a mobile station, a
mobile exchange station and a mobile communication method which
make it possible for a mobile station to automatically perform a
connection recovery procedure 10 without the user himself/herself
performing the connection recovery procedure manually, even in a case
where setting information (UE Context) related to the mobile station is not
held in a cell reselected after "RagilgAL'iw| Failure" is detected while the
mobile station performs communication in a certain 15 cell. 19 CLAIMS

1. A mobile station comprising: a cell selector unit configured to select a
cell satisfying_5 a predetermined cqmmunication quality, as a connection

1. re-estadiCRRLG: BN, FBRPEHMDRES plurality of cells including a
conngcligh PR FESEH MHPERORY At AU tPEd RO BAsE AR T8 Fy ing

which the mobile station is communicating, after a failure of a detection of
a arhdidelisawithnete coonwetioncat radio lspeeldthiion; asd adragsmitection

R T T T B S e
i nERNGPHY ale® 6ABRIFINN seneptabisMmeniirigetas)) avesniee tpon radio

connection re-establishment target cell selected by the cell selector unit is
bage sitadihgrHecsekckadibartedklsch&ME N thasTine ’daadda, after

a TGS o NS G0 L0E LRI Y LU PR @ I ROt e "2 B AR Ei on
radio base station; and

a transmitter unit configured to transmit a connection
re-establishment request signal to a connection
re-establishment target candidate radio base station managing
the connection re-establishment target cell, when the
connection re-establishment target cell selected by the cell
selector unit is a cell using the same radio access scheme as
that of the connection source cell, wherein

the transmitter unit is configured to notify, to a mobile
exchange station managing the connection re-establishment
target candidate radio base station, information on the mobile
station via the connection re-establishment target candidate
radio base station, and to causes the mobile exchange station
to start a connection recovery procedure for starting
communication between the mobile station and the connection
re-establishment target candidate radio base station, when a
notification of rejection of connection re-establishment is
made by the connection re-establishment target candidate radio
base station as a response signal In response to the connection

re-establishment request signal transmitted from the
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exchange station managing the connection re-establishment 20 target
candidate radio base station, information on the mobile station via the
connection re-establishment target candidate radio base station, and to
causes the mobile exchange station to start a connection recovery
procedure for starting communication between the mobile station and the
connection 25 re-establishment target candidate radio base station, when

tranSAiiceNen ahiEecugr ol e U rEHRERNE NHE- 2405 Einent

connection re-establishment target candidate radio base station as a
targgpbicEldosldncebpanserig tha adiceatbwe ss-ssiabishohefifeagrestfrom
thﬁfnal transmltted from the 20 transmitter unit, or when the connection

BEMERNRSGET 28I ROVESRUSHY L radio access scheme

dlfferent from that of the connection source cell. 5 2. The mobile station
according to claim 1, wherein the information on the mobile station
2 . includdxamabdtifies tadidaingpa conddctipritecotednprocedinersimhe

mobilg, station ccord to a of clai and 2, wherei

et s ol e e T T Gl Y
idéi@ﬁﬁﬁ@d’amalﬂ&%{ﬂ’i‘ﬂgagﬁfﬁéﬁh@f@ﬂl ﬁd%@c%m)ﬂsdhédﬁf@ﬂﬁéﬂon

on the mobile station, to the mobile exchange station. 15 4. The mobile

station according to any one of claims 1 to 3, wherein the cell selector

3_unit i%’ﬁ%nﬁ%%ﬁiéossféeﬁgﬁeaccording to any one of claims 1 and

2, wherein

the transmitter unit is configured to transmit at least
one of a service request signal and a mobility management area
update signal as the information on the mobile station, to the

mobile exchange station.

4. The mobile station according to any one of claims 1 to
3, wherein

the cell selector unit i1s configured to select the
connection re-establishment targetcell, by prioritizingacell
using the same radio access scheme and the same frequency as
those of the connection source cell, a cell using the same radio
access scheme as that of the connection source cell and a
different frequency from that of the connection source cell and
a cell using a different radio access scheme from that of the

connection source cell, in this order.

5. The mobi le exchange station according to any one of claims
1 to 4, comprising a setting information update unit configured

todelete old setting information related to the mobile station,
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connection re-establishment target cell, by prioritizing a cell 20 using the
same radio access scheme and the same frequency as those of the
connection source cell, a cell using the same radio access scheme as
that of the connection source cell and a different frequency from that of
the connection source cell and a cell using a different radio access
scheme from that of the 25 connection source cell, in this order. 5. The

an@%letﬁéﬁhﬁ@gﬂ 2@.@#& Cr?éwr@e@ﬁw%‘?%ﬁ%fm(f?b :I;?L]el ated to the

comprising a setting in ation update unit configure te o
mobatliegstiotinatignuptte ¢ e &iginaf etstation,F@irarci orthen ehelyneddi le
up new setting information related to the mobile station, upon receipt of

SR AR RN YiEHRAR A e S¥ATAMPHom the mobile station. 5 6. The

mobile exchange station according to claim 5, wherein the setting
information update unit is configured to delete the old setting information
6.in a difeambielefohanige mtbila oxchacgs dEniort,aed ad sed upvtrerein

new setting infotmatian ip the mabile exchange station,_when the.old

et R0 BB BRor S AL TATHAL), HERRE eliAEAS SN Egred to
de febaihieatqe eethed kg PTG 8 PPh @RI c8bvice from

satisfying a predetermined communication quality, as a connection

thﬁe-@@tlai)_lgnrﬁémharm 1statindm anenda mﬁwmfte@s m@mdﬁ@t&i ng
o RSSO RS M i
i nformadiddink igthntnezeprunelstjort hadid bffe iIstationd €9 tkansmitting a
connection re-establishment request

7. A mobile communication method comprising the steps:

(A) selecting a cell satisfying a predetermined
communication quality, as a connection re-establishment target
cell, from among a plurality of cells including a connection
source cell managed by a connection radio base station to which
the mobile station is communicating, after a failure of a
detection of aradio linkwith the connection radio base station;

(B) transmitting a connection re-establishment request
signal to a connection re-establishment target candidate radio
base station managing the connection re-establishment target
cell, when the connection re-establishment target cell selected
in the step (A) i1s a cell using the same radio access scheme
as that of the connection source cell; and

(C) notifying, to a mobile exchange station managing the
connection re-establishment target candidate radio base station,
information on the mobile station via the connection
re-establishment target candidate radio base station, and

causing the mobile exchange station to start a connection
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20 signal to a connection re-establishment target candidate radio base

station managing the connection re-establishment target cell, when the

connection re-establishment target cell selected in the step (A) is a cell

using the same radio access scheme as that of the connection source

cell; and 25 (C) notifying, to a mobile exchange station managing the

connection re-establishment target candidate radio base station,
re%?f@??'ﬁ'}.(%é% Pdé()@ﬁ' %Wlt\f'ﬁg o‘ﬁﬁ?ﬂﬂ’?fﬂgﬁ: i 8ﬁeﬁm%%ﬂea{%ob ile

target cahdidate radio base station, and causing the mobile exchange
statkiion tarstiant kec@urantion 122 rees\est abdoesshme fiir artpgt candidate

communication between a mobile station and the connection _

ragd AstQERAmEREEIgE caltiiBtte Fadig bEEACHKIR whdn 4 RéffEteR OF
coRhERAFIAN Ofrecrraction T§ifRiARlsheNt fimadedsy theronneglipRetion

re-establishment target candidate radio base station as a response signal
reiregtpbldsmtrtcobargidn eagstabistenanadequésisignatadionittas a

in the step.(B hen or the connectjon re-establishment target cell is
reSBp S EIIHAl LiSRanSR o Al AR AT o Fahaidasiment
re§o¢se celigh@P3 transmitted in the step (B), when or the
connection re-establishment target cell is a cell using a radio

access scheme different from that of the connection source cell.
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