1 DESCRIPTION HANDOVER METHOD, RADIO BASE STATION, AND MOBILE STATION 5
TECHNICAL FIELD [0001] The present invention relates to a handover method, a radio base station,
and a mobile station. BACKGROUND ART 10[0002] With reference to Fig. 9, an operation in which a
mobile station UE performs handover from a "cell#1 (Source cell)" to a "cell#2 (Target cell)" in a mobile
communication system of a conventional LTE (Long Term Evolution) scheme is described. 15[0003]
As shown in Fig. 9, in step S2001, the mobile RASSARIBEEAN an "RRC Measurement Report" to a

radio base stationieNRAjak maiages the cellkb10A984 NS top$eAQ2 Athayadio basgistation

eNB#1 sends "HO 20 Preparation” including "first secui:té information” to a radio base station eNB#2
that manages the cell#2. [0005] The "first securit§' Hon" may be a security key applied to a
communication between a mobile communication system including 25 the cell#1 and the cell#2 and

the mObI|('§) st mqﬂi‘yﬁ@éﬁ "secret information (shared secret)" calculated based on a

certain rule préviously determined between the mobile communication system including the cell#1 and
the cell#2 and[theOrhbHilecstatioscE. 30/ fo006hincslepes 2003, thenddiveraseestatidn eNBiPisends

"HO Preparatiggs%cg%éwgfgi%@g%ﬁqgg%%igﬂ'is identification information of the mobile station
UE in the cell #2, to the radio base station eNB#1.
BACKGROUND ART
10 [0002] With reference to Fig. 9, an operation in which a mobile station
UE performs handover from a "cell#1 (Source cell)” to a "cell#2 (Target
cell)" in a mobile communication system of a conventional LTE (Long

Term Evolution) scheme is described.

15 [0003] As shown in Fig. 9, in step S2001, the mobile station UE sends
an “RRC Measurement Report” to a radio base station eNB#1 that

manages the cell#1.

[0004] In step S2002, the radio base station eNB#1 sends “HO
20 Preparation” including “first security information” to a radio base
station eNB#2 that manages the cell#2.

[0005] The “first security information” may be a security key applied to
a communication between a mobile communication system including
25 the cell#1 and the cell#2 and the mobile station UE, or may also be
“secret information (shared secret)” calculated based on a certain rule
previously determined between the mobile communication system
including the cell#1 and the cell#2 and the mobile station UE.

30 [0006] In step S 2003, the radio base station eNB#2 sends “HO
Preparation Ack” including “new C-RNTI” which is identification
information of the mobile station UE in the cell #2, to the radio base
station eNB#1.

35 [0007] In step S2004, the radio base station eNB#1 sends “RRC



2 Reconfiguration (HO Command)" including "new C-RNTI" to the mobile station UE. [0008] In step
S2005, the mobile station UE sends "HARQ Ack" to 5 notify the successful reception of "RRC
Reconfiguration (HO Command)" in an MAC layer (layer 2) to the radio base station eNB#1. [0009]
In step S2006, the mobile station UE moves to the cell#2 instructed by the "RRC Reconfiguration (HO
Command)" and 10 establishes a downlink synchronization for the cell#2. [001ffi In step S2007, the

mobile stationRiEeefigspétivatélRA Broamisie @hdiviielalidimgormastess BEMbIe) otheommon
RA Preamble {(ggmmontandamagcess preamble)” to the radio base station 15 eNB#2 via RACH
(Random Access Channel). [0011] In step S2008, the radio base station eNB#2 sends "RA Response"
to the mobile station UE. An uplink resource that should be used in a next step S2009 is assigned by
the "RA Respdose/s RO{001) 'S 3@p5S 2609, thebilebise stalionUE sendss"REG RQcondigurasion
Complete_(HO C lete)" including "second security informatipn by ysing the uplink res

assignod By R HSap a1 HEVANG bacocattioh oo SR tout S TR AR Tt G base
station eNB#2@xecnes & VerfieatihPocassronahe mibbile thatioadie byassivtg tsenor Bé&durity
information” included in the "first security information” and the "RRC Reconfiguration Complete (HO
Complete)” no[tified y the radio base 30 station eNB#1. [5001_4] In_step S2011, the radio base station
eNB#2 sends ke tehonRARE stk sarabideestidhioh RRE mebpfigitatidie ceptibiéte (HO
Complete)" in thetMiEdayebilayeh @), tRIRE Mehisteiben-dion (HO Command)” and

10 establishes a downlink synchronization for the cell#2.

[0010] In step S2007, the mobile station UE sends “Dedicated RA
Preamble (individual random access preamble)” or "Common RA

Preamble (common random access preamble)” to the radio base station
15 eNB#2 via RACH (Random Access Channel).

[0011] In step S2008, the radio base station eNB#2 sends “RA
Response” to the mobile station UE. An uplink resource that should

be used in a next step S2009 1s assigned by the “RA Response”.

20
[0012] In step S2009, the mobile station UE sends “RRC
Reconfiguration Complete (HO Complete)” including “second security
information” by using the uplink resource assigned by “RA Response”,
to the radio base station eNB#2.

25

[0013] In step S2010, the radio base station eNB#2 executes a

verification process on the mobile station UE by using “second security

information” included in the “first security information” and the “RRC

Reconfiguration Complete (HO Complete)” notified by the radio base
30 station eNB#1.

[0014] In step S2011, the radio base station eNB#2 sends “HARQ Ack”

to notify the successful reception of “RRC Reconfiguration Complete

(HO Complete)” in the MAC layer (layer 2), to the mobile station UE.
35



3 [0015] In step S2012, the radio base station eNB#2 sends "Path Switch" to a mobile switching
machine MME. [0016] In step 52013, the radio base station eNB#2 sends scheduling 5 information to
the mobile station UE by using "PDCCH (Physical Dowanlink Control Channel” that uses "new C-RNTI",
when data addressed to the mobile station UE is generated. [0017] In step 52014, the radio base
station eNB#2 sends data 10 (U-Plane Data) addressed to the mobile station UE to the mobile station

UE by using al@&WhlinkoresterceSadsignedily thadiendesing stitdionatiodN b2 spandmatRelh the
mobile stationddfz tirystep 23016 Rerds thRily date-d4:Rlang/Aata) addressed to the cell#2 to the

radio base station eNB#2 by using an uplink resource assigned by the scheduling information.  [0019]
In step S2015, the radio base station eNB#2 sends "RIX Status" 20 that is transmission
acknowledgenhgot gifdrimnatep &zmi Bl EHayes divthe seobigtstatiaNBHJ0020f I sthe &20146, the

radio base station eNB#2 sends 'Release Resource" to radio base statj #1.25 SUMMARY
oF THE RVENCHOR DB EME S e Lo Y e TV PN oo e R B TR (o
mobile commudicatidindysteombrf el cériventiolal tEtscheese, ‘aeshownBNAIY, 10y biece dwga
"PCI(Physical GedDe At ihich i dhgdensication infarmatio.gigentity each cell, s

[0017] In step S2014, the radio base station eNB#2 sends data
10 (U-Plane Data) addressed to the mobile station UE to the mobile
station UE by using a downlink resource assigned by the scheduling

information.

[0018] Alternatively, the mobile station UE, in step S2014, sends the
15 data (U-Plane Data) addressed to the cell#2 to the radio base station
eNB#2 by using an uplink resource assigned by the scheduling

information.

[0019] In step S2015, the radio base station eNB#2 sends “RLC Status”
20 that is transmission acknowledgement information of an RLC layer, to
the mobile station UE.

[0020] In step S2016, the radio base station eNB#2 sends “Release
Resource” to the radio base station eNB#1.
25
SUMMARY OF THE INVENTION
PROBLEMS TO BE SOLVED BY THE INVENTION
[0021] However, in the mobile communication system of a conventional
LTE scheme, as shown in Fig. 10, since the “PCI(Physical Cell ID)”,
30 which is the identification information to identify each cell, 1is
configured in such a way that it is repeatedly assigned to a plurality of
cells which are not in the vicinity of each other, there can be a case of
(PCI Confusion) where a cell (for example, cell#3) assumed by the
mobile station UE as the cell#2(Target cell)” and a cell (for example,
35 cell#2) assumed by the radio base station eNB#1 as the “cell#2(Target



configured in such a way that it is repeatedly assigned to a plurality of cells which are not in the vicinity
of each other, there can be a case of (PCI Confusion) where a cell (for example, cell#3) assumed by
the mobile station UE as the cell#2(Target cell)" and atcell (for example, 35 cell#2) assumed by the
radio base station eNB#1 as the "cell#2(Target 4 cell)" are different. [0022] There is a problem that if
the mobile station UE performs handover to the cell#3 not intended from the cell#1, then the mobile 5
station UE tha¢¢la¥ errendifiekemoved thereto by the handover receives the PDCCH information
addressed to another mobile station UE as if this information was addressed to the mobile station UE if
another mobili- statijn UE using "C-RNTI" identical to "new C-RNTI" already existed in the cell#3, and

as a result, the HHdtilestasn 11E2 PRGBS thedatd bGsiHePie UothAfitirebSblirdeeaiighed by
PDCCH or trahsmids ke datahy wsilig the oplink sesud chrassighedcey RPDCEHHdn {RO23]dbiparticular,
there is asorobsl%g]cligat \ltlﬂ%n tﬂgtm tgle Stﬁlti(%‘ 15 L E trl%rg)smi S %A\R Ack to gﬁ\évnﬂn%g%ta or uplink
data, communicatlonnby another mobife station UE |sypreve\r7|?ed. 6541 Tnéte is'a hlg% pos%?bility that
such a problemebetonsetheyviBéHt (Whknnpifo paxtitidar aldme ase & turabet b smadiibdeessettions such

as 20 a femto yagio, bagegfationa.nems Jadip:hase Statian. g aadia hese Lalen thay mapages
CSG (closed subscriber cell). [0025]E_Moreover, there is a ;I)\?ssml_llty that such a problem becomes
another mobile station UE using “C-RNTI” identical to “new C-RNTI”
already existed in the cell#3, and as a result, the mobile station UE
10 receives the data by using the downlink resource assigned by PDCCH
or transmits the data by using the uplink resource assigned by

PDCCH.

[0023] In particular, there is a problem that when the mobile station
15 UE transmits HARQ Ack to downlink data or uplink data,

communication by another mobile station UE is prevented.

[0024] There is a high possibility that such a problem becomes evident
when, in particular, there are a number of small base stations such as
20 a femto radio base station, a home radio base station, and a radio base

station that manages CSG (closed subscriber cell).

[0025] Moreover, there is a possibility that such a problem becomes
evident when a self-setting function or self-optimization function that
25 selects and sets the “PCI (Physical Cell ID)” autonomously in each cell

1s installed.

[0026] Therefore, the present invention is intended to overcome the
above-described problem. An object of the present invention is to
30 provide a handover method, a radio base station, and a mobile station

by which it is possible to avoid the generation of “PCI Confusion”.

MEANS FOR SOLVING THE PROBLEMS
[0027] A gist of a first characteristic of the present invention is a

35 handover method in which a mobile station performs handover from a



evident when a self-setting function or self-optimization function that 25 selects and sets the "PCI
(Physical Cell ID)" autonomously in each cell is installed. [0026] Therefore, the present invention is
intended to overcome the above-described problem. An object of the present invention is to 30 provide
a handover method, a radio base station, and a mobile station by which it is possible to avoid the
generation of "PCI Confusion”. MEANS FOR SOLVING THE PROBLEMS  [0027] A gist of a first
characteristic bifrife peékeint inveatonds aedb Handwbeemethbd sh whidivalmebils sdtion péddrms

handover fromya, B fiEstoel 4o @3qcend cellnipbich a firat radie basessiatiemibal mianagssdpe first

cell comprises a step of transmitting a handover command signal including mobile station identification
information th§PEAM BE hsetEimithd Rebdhth &Ml mbbiky Bratitin B4 1R WHiekTHE HRBbile

station transmilisset ceamMips asednaceess peoamblelly asatondiabiddase id@iion that panages the
second c%ll, aﬁeﬂ'reﬁ%i}\{in%thﬁ' an§o¥er command. ignalba st((afp in which the mobile stati%bnltransmits
a handover co‘ﬁ’np &tion éelgngl hrafii ﬁqd?ﬁle mobe Station [dentitication information iRcludea i the
handover comimaad sk sigthat adithebsecornd atidio bdsetstatiom aéer reeendngadraceldmateess

response (o the,commAN (ARIAM,AGSESs RIRAMRIAANG Asiep In whishilheerand radip besg station

notifies a radio resource assigned to the mobile station by using the mobile station identification
information inGtRIEAT thaHaRdbver damsletien sorloiRen itlgnalqsimtHad thhera ohdlie

station identifigation infodeation gl e o theahana over carvpletiothsignahid dhe mebiemsiat@n
identification information that can be used in th seconc!cc%]l.léooz {J A %gst of a.second chgacteristic of
the prosiit indARHAY IS8 30 RaRGE0BA mdthLt 1§ ATRCh'S FOBICALATot SEHSIE (AnEBUar fom a firet

cell to a secortcelscompiising, t@ shthp mmmfﬁqdadim_seap_tiea_n@mwQesthp first cell
transmits a hapgqver Gemmand §1929ingluding mehile Jigtien denpifigagon tygupation,;ig the mobile

station, a step in which the mobile station transmits an 25 individual random access preamble that can

be used in thet8eddHtl capb e sticdietadly basengatidretharthalsageatiesetdnn dbicainen
receiving the hamgpya{tgemasd sigaal strp Khwhishdhecseepnstiadiosbasaistatine iransmits a

random access response to the mobile station when it is determined that the received individual
random 15 éete mined that tge motb1 e station 1 entlhcatlon 1nftormat10n mCPu(ieﬁ

in the handover completion signal is the mobile station identification

information that can be used in the second cell.

[0028] A gist of a second characteristic of the present invention is a
20 handover method in which a mobile station performs handover from a
first cell to a second cell, comprising, a step in which a first radio base
station that manages the first cell transmits a handover command
signal including mobile station identification information, to the
mobile station, a step in which the mobile station transmits an
25 1ndividual random access preamble that can be used in the second cell,
to a second radio base station that manages the second cell, after
receiving the handover command signal, a step in which the second
radio base station transmits a random access response to the mobile
station when i1t is determined that the received individual random
30 access preamble is the individual random access preamble that can be
used in the second cell, a step in which the mobile station transmits a
handover completion signal to the second radio base station, after
receiving the random access response and a step in which the second
radio base station notifies a radio resource assigned to the mobile

35 station, after receiving the handover completion signal.



30 access preamble is the individual random access preamble that can be used in the second cell, a
step in which the mobile station transmits a handover completion signal to the second radio base
station, after receiving the random access response aéd a step in which the second radio base station
notifies a radio resource assigned to the mobile 35 station, after receiving the handover completion
signal. 6 [0029] A gist of a third characteristic of the present invention is a radio base station that can
operate, when a mobile station performs handover from a first cell to a second cell, as a second radio

base 5 station[ig §)anages HreSacail Sl SOMBPIEING, AIFANSIUSEIRN WVESANGRYLEY 10 HAnSmIt

mobile station_identification information that can be used in the second_cell, to the first radio base

station, in resphe t6ta HaRdokeR brégarafie sifital radeifeddroah first tatiehads siatiBlS that
manages the firsherlbandfagasauréa-assighiment andetd:canfiglired &0 aatidy ani@dia desobknse

assigned fo the.moblle station, by ueina the moblle plation idenification information included n the
handover comptleﬁon signal, WhSH {58 (5eterm|ne hat the TMobiie stition idehtfication information

included in thebafidouarddmpietionsitnal ebsbéy edatoom thd ensifil eastatiorn i threnmbivite shetion 15
identification informgtiog hat ¢an Ag.used dn e secopd qgll (PR3] A:Qish o adeuriheharacigristic of

the present invention is a radio base station that can operate, when a mobile station performs
handover front &5RePEEIIR % BB EEIPEPA SaEHY ThERs bass iy edatishind eridraigEadhe second

cell, comprisinga SelrRSAYSSIOMA Ui LOAHGHrelld ditransell andngdersaceessdesipanse i thaimobile
station, when it is eterm'ng(g that the individual random accessgéeank%le rec%iv d fﬁom the;bmobile
station is the ifQNISRAF F MEdcess E?‘éiéﬂﬁf}esﬁ%ﬁcc?aﬁ%sé%g %Ot S&RBRY Cel %Fﬁ]d)g ource

assignment Zslahi_tg:dﬂ_fhgmebtﬂmqiﬁytéqadideestdﬁrwmigmﬁ’dnmmﬁmo_bijehldmh,iwhehethe
handover completign.signal i Feeiuad fiem.the mobile station after HANSHILNG the Fandom access

response to the mobile station. 30[0031] A gist of a fifth characteristic of the present invention is a

mobile station<¢aaie IsEFEHEARIRG ARG Bek R Atvbedenl thhatdecbiad der cdorasmBiadiaandom
access preampig AENSPUSsiRRANIfrom the mobile station is the mobile station

15 1dentification information that can be used in the second cell.

[0030] A gist of a fourth characteristic of the present invention is a
radio base station that can operate, when a mobile station performs
handover from a first cell to a second cell, as a second radio base
20 station that manages the second cell, comprising, a transmission unit
configured to transmit a random access response to the mobile station,
when i1t 1s determined that the individual random access preamble
received from the mobile station is the individual random access
preamble that can be used in the second cell and a resource assignment
25 unit configured to notify a radio resource assigned to the mobile
station, when the handover completion signal is received from the
mobile station after transmitting the random access response to the

mobile station.

30 [0031] A gist of a fifth characteristic of the present invention is a
mobile station capable of performing handover from a first cell to a
second cell, comprising, a random access preamble transmission unit
configured to transmit a common random access preamble to a second
radio base station that manages the second cell, after receiving a

35 handover command signal including mobile station identification



configured to transmit a common random access preamble to a second radio base station that
manages the second cell, after receiving a 35 handover command signal including mobile station
identification 7 information that can be used in the second cell from the first radio base station that
manages the first cell and a handover completion signal transmission unit configured to transmit a
handover completion signal including the mobile station identification information included in the 5

handover comrmmthsignan fhihecsat bredurseibibabeestgiom dftel revaitgealtanti sadaedesse
response to the cepMan ANIRM A6 E8SEHY §8FakIRIP038 1 A0ish AR whh  Ghapactessticighihe

present invention is a 10 mobile station_capable of performing handaqver from a first cell to a second

cell, comprising 3 FARISHPACEELE FradiisarhheadisiahiR AAARGONRT tEAPARSRIHORh SHERAdUal

random accesmpieaibiethataanile ysaditntha secdichetthid afseaont sadio Hasgestdtionbat

manages Et’he %econd cell, after rece&ving a h?nQOv%hcomman%s;{gan I erDm the ]t5 {i.rst radig base
. andOVﬁI‘ fCO{IlH]"’:ln srgna (0] e ?econ . (I?'O ase sta 10{1 alter
station that manages the first cell, and athandover completion signal transmission unit configured to

transmit a handmeartogpletiomdignal 2o thessacsd redio hadd station miter receiling sacedem
access respo tothg dndividual random access preamble from the second radio base station. 20
EFFECT OF THE INVENTION [0033] As described above, according to the present invention, it is
possible to provide a handover method, a radio base station, and a mobile station by which it is

possible to av{ishtie] generatiost of "BiRk BS GonfusientsBRIGE BESGRIBIMONGR THEDRAWINGS
O g IS S SR RN R PRRIE PSR SR oo
second cell, comprising, a random access preamble transmission unit
configured to transmit an individual random access preamble that can
be used in the second cell to a second radio base station that manages
the second cell, after receiving a handover command signal from the
15 first radio base station that manages the first cell, and a handover
completion signal transmission unit configured to transmit a handover
completion signal to the second radio base station after receiving a
random access response to the individual random access preamble from
the second radio base station.
20
EFFECT OF THE INVENTION
[0033] As described above, according to the present invention, it is
possible to provide a handover method, a radio base station, and a
mobile station by which it is possible to avoid the generation of “PCI

25  Confusion”.

BRIEF DESCRIPTION OF THE DRAWINGS

[0034] [Fig. 1] Fig. 1 is an entire configuration diagram of a mobile

communication system according to a first embodiment of the present
30 invention.

[Fig. 2] Fig. 2 is a flowchart explaining the operation of the
mobile communication system according to the first embodiment of the
present invention.

[Fig. 3] Fig. 3 is a function block diagram of a radio base station

35 according to the first embodiment of the present invention.



[Fig. 21 Fig. 2 is a flowchart explaining the operation of the mobile communication system according to
the first embodiment of the present invention. [Fig. 31 Fig. 3 is a function block diagram of a
radio base station 35 according to the first embodimerst of the present invention. 8 [Fig. 41 Fig. 4
is a diagram showing an example of C-RNTI used in each cell in the mobile communication system
according to the first embodiment of the invention. [Fig. 51 Fig. 5 is a functional block diagram of the
mobile station 5 accorbiitig td nBigrst émbodirgraof she praseminceatiople of GERNET miged is a

sequence chafh,SEaVNg1& ARG BUAR Bihe SReRl erieITHINIcaloRSYSIRBY aCAST dNgHE thedfrst

embodiment of the present invention. .[Fig. 71 Fig. 7 is a diagram showing an example of Ra
Preamble 10 (BAH HREA LA ihhhd YSBHd @mmunication system according to a second
embodiment of the pregaat ipl@titiors is a filng:t8dry b3dsla drguienaedthare showing sbetdparation of
a mobile communication sﬁ%s_%eflrg f%%%rgln%g%? Seﬁ%”& %H]%%%;n%%g qfr;[‘i;glflatrleosr&ant invention. 15[Fig.

. CCOr 1n§ Jee) . .
91 Fig. 9 Is a diagram eXplaining the operation of a conven maobile communication system.

[Fig. 101 Fig. 10 is a diiggarfilekpiirfing theseperetion ohthe cdrmentigni enobiteaidmmahitaton
system. 20 B%EMQ5851%ﬁ@ﬁi%ﬁ%ﬁb@%‘&QHEJAEJEd'ﬁ%%‘i@‘d%’é%lﬁ%ﬂiiﬂwﬂﬂQﬁ’ ghmobile

communication system according to first émbodiment of present invention With reference to
Fig. 1 and FigPACffOEMAGEHIR of a mobile communication system according to a first embodiment

of the present 25 invefHgg. ig Heseritieds DQBAEThenmobiieieammusicating systata aueaidingdo the

first embodiment cg the gre ent 'inv:entjE nisa anl)bile communication }
10 used 1n each cell 1n the mobile communication system according to a

second embodiment of the present invention.

[Fig. 8] Fig. 8 is a sequence chart showing the operation of a
mobile communication system according to a second embodiment of the
present invention.

15 [Fig. 9] Fig. 9 is a diagram explaining the operation of a
conventional mobile communication system.

[Fig. 10] Fig. 10 is a diagram explaining the operation of the

conventional mobile communication system.

20 BEST MODES FOR CARRYING OUT THE INVENTION
[0035] (Configuration of mobile communication system according to
first embodiment of present invention)
With reference to Fig. 1 and Fig. 4, the configuration of a mobile
communication system according to a first embodiment of the present

25 1nvention is described.

[0036] The mobile communication system according to the first
embodiment of the present invention is a mobile communication
system of an LTE scheme and includes a radio base station eNB#1 that
30 manages a cell#1, a radio base station eNB#2 that manages a cell#2,

and a radio base station eNB#3 that manages a cell#3.

[0037] As shown in Fig. 1, in the mobile communication system of the
present embodiment, the mobile station UE is configured to perform

35 handover from a “cell#1 (Serving cell, Source cell)” to a "cell#2 (Target



system of an LTE scheme and includes a radio base station eNB#1 that 30 manages a cell#1, a radio
base station eNB#2 that manages a cell#2, and a radio base station eNB#3 that manages a cell#3.
[0037] As shown in Fig. 1, in the mobile communicatian system of the present embodiment, the mobile
station UE is configured to perform 35 handover from a "cell#1 (Serving cell, Source cell)" to a "cell#2
(Target 9 Cell)". g0038] Further, since radio base stations eNB#1 and eNB#3 have largely identical
configurationsC#ld)configuration of the radio base 5 station eNB is described below. [0039] Fig. 2
shows the operation of the mobile communication system in the present embodiment when "PCI
Confusion” is generated. 10[004ffi As shown in Fig. 2, if "PCI Confusion™ is generated in the mobile

communicatio’$y&8enk BF the preddHteertBHMimEAE bt i§AdLaRR Nt Ehh P Rec D5 BibfishREAt
(re-connection prgeé¢duiéprisiexecesadighithe state, becones feadonki 1H{084d | Helk) ibRel
Confusio%" is ggg&roated eil‘grgb%)(/:y%ge'g)%%cij(l)ock” state should be avoided. Consequently, if "PCI
Confusion™ is generalfle%, the mobiie cormmunication system of the present embodiment is configured
so that "Re-establishment” of step S108 shown in Fig. 2 is executed. Such configured mobile

communicatiofygfy sysiem of e, Rresent sphedimant is: AesrsILeWHIA%eh 43 shawrdmFia. 3.

the radio base station eNB includes a storage unit 10, a transmission unit 11, a reception unit 12, a
determination Bhitle PARGenfeeBPed HeSBAMEH NK ¢4, ©gnfusion” is generated.

10  [0040] As shown in Fig. 2, if "PCI Confusion” is generated in the mobile
communication system of the present embodiment, it is assumed that
either “Re-establishment (re-connection procedure)" is executed or the

state becomes “Deadlock”

15 [0041] Here, if “PCI Confusion” is generated, preferably the “Deadlock”
state should be avoided. Consequently, if “PCI Confusion” 1is
generated, the mobile communication system of the present
embodiment is configured so that “Re-establishment” of step S108
shown in Fig. 2 is executed. Such configured mobile communication

20 system of the present embodiment is described below.

[0042] As shown in Fig. 3, the radio base station eNB includes a
storage unit 10, a transmission unit 11, a reception unit 12, a

determination unit 13, and a resource assignment unit 14.

25
[0043] If the radio base station eNB operates as the radio base station
eNB#2 that manages the “cell#2 (Target Cell)”, the storage unit 10 is
configured to manage “C-RNTI (Cell-Radio Network Temporary ID,
mobile station identification information)” that can be used in the
30 cell#2.

[0044] Further, in the mobile communication system according to the
present embodiment, as shown in Fig. 4, each cell specific C-RNTI, i.e.,
C-RNTI that can be used in each cell, is specified.

35



[0043] If the radio base station eNB operates as the radio base station eNB#2 that manages the
"cell#2 (Target Cell)", the storage unit 10 is configured to manage "C-RNTI (Cell-Radio Network
Temporary ID, mobile station identification information)' that can be used in the 30cell#2. [0044]
Further, in the mobile communication system according to the present embodiment, as shown in Fig.
4, each cell specific C-RNTI, i.e., C-RNTI that can be used in each cell, is specified. 10 [0045] Such
usable C-RNTIQ8 4pkéiethtvsable (hefVaaispimg eifiedgtosiizabditimay keadap PR eorsfogion” (in

other words, apeRgd s Neighborngicels usinp WESRBRHRC I R[QPAR) The FRNSTIHYAL WHE11 is

configured to send a signal to the mabile station UE, anather radio base station eNB, etc. [0047] For
example, the cEigGRatBME S elehUAR & the 8@ bade tation eNB operates as the radio base station
eNB#2, the 10 transmission unit 11 sends a C-RNTI (for example, C-RNTI#11) assigned to the mobile

station UE by ¢ and (handover control signal)" from among,the C-RNTI that gan be used in
the celle2 to L Ao LA SEATOR BRIBEL 1O B R 2SBiEe KL itbaration
(handover preperhilensdighialt' kéEeived tloer thedis hadie bbatistatdhsNB#L that manages the
cell#1. [0048] The reception unit 12 is configured to receive the signal sent by the mobile station UE,
the other radio base station eNB, etc. 20 [0049] The determination unit 13 is configured to determine
whether the C ﬁeﬂf*ﬁ’]irl%ﬂrd@a%n-ﬂb,d&ﬁp@em@pcbﬁnﬁwbﬁé@haﬁ'%t%ﬁ%h@&@ne

stﬁtion UE andtgeerived oY e sgraptiay unis1248dhea RN THRaE cagtbeiuﬁehdémlB#z,elliéhe%[OOSO]
The resaurce assignment unit 14 is configured to assi ig resources tq the i tian UE
it 1 e B P B BHi e SES oo B S BT Bl oy T bE Staton
UE of the radiase@me&bt@(_ﬂ[ﬁoms}bdheesﬁhﬂierdéﬂdi‘rbiyléﬂd_m (ﬂdnﬂmaiatbrﬁhmddhatrther_@ml\lﬂ _
included in "HQ Gomplete s NG (HRMTL teaReGan Pewised 4% the %é'ét&’iéﬁ‘%lﬁ%_si?é‘f%?%%gﬁ[%e”t unit

14 is configuredto use the C-RNTI included in "HO Complete" to notify the radio resource assigned to
the mobile statidflgpbase station eNB#1, by "HO Preparation” ACK (response)" for
“HO Preparation (handover preparation signal)" received from the

15 radio base station eNB#1 that manages the cell#1.

[0048] The reception unit 12 is configured to receive the signal sent by
the mobile station UE, the other radio base station eNB, etc.

20 [0049] The determination unit 13 is configured to determine whether
the C-RNTI included in “HO Complete (handover completion signal)”
sent by the mobile station UE and received by the reception unit 12 is
the C-RNTI that can be used in the cell#2.

25  [0050] The resource assignment unit 14 is configured to assign a radio
resources to the mobile station UE that is handed over to a cell
subordinate to the radio base station eNB and to notify the mobile

station UE of the radio resource.

30 [0051] Here, if the determination unit 13 determines that the C-RNTI
included in “HO Complete” is the C-RNTI that can be used in the cell#2,
the resource assignment unit 14 is configured to use the C-RNTI
included in “HO Complete” to notify the radio resource assigned to the
mobile station UE.
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11 [0052] Further, if it is determined that the C-RNTI included in "HO Complete" is not the C-RNTI that
can be used in the cell#2, the resource assignment unit 14 may be configured to discard the "HO
Complete" without assigning the radio resource to thetmobile station 5 UE (in other words, without
notifying the radio resource assigned to the mobile station UE). [0053] As shown in Fig. 5, the mobile
station UE includes a transmission unit 21, a reception unit 22, and a reconnection 10 procedure

implementatioDORL b3 yaobay;The traismissiomini R thnsorigurc® N BEriael vided! 1o thH Rdio
base station eNByayId {be racepsion Heit @2rnepnfigued g setrive tag signalisent itbe ragio base

station eNB. 15 [0055] For example, the confﬁ%]cration is such that after the reception unit 22 receives
"HO CommanBeHRIRtE e TORMMARR sigRah Ticiiig berieritryresh e deserirfiHd el rom the

radio base stafiomgere!, thix ansraissign it 2Aseadsc Gersnendrey Rieambid A6 (camivan
random ag::es&gfe@rrpblﬁ)l to the [f\dlo hase Sttartl'gir:'i gI\{(B}gﬁt 0056],Moreover, the confi ur&t{%n is such

(0] Wworas, w, (0] e radio resource 18,
that after the reception Unit 22'T8ceives "RARespons Om 'gecess responsef o tdmmon RA

Preamble”, thé el Corhplstetinvlddil the C-RNTI included in the 25 "HO Command"” is sent to the
radio base station eNB#2. [0057] The reconnection procedure implementation unit 23 is configured to
implement a rigo Iqjction procedure (Re-establishment), if a predetermined_period elapses (for

nn
example, whef'% 8eA 30 8T WhitR isti@ivated Bhthemiolelbt redaiting "HOFCOmRIENESIs @xpired)

without the notifigatian o§ibe ragioresource assigngd &y theniadie pase statian eNB#iz aftgotne "HO

Commangis sent by (g YANSISSON Y0 i 25

[0054] The transmission unit 21 is configured to send a signal to the
radio base station eNB, and the reception unit 22 is configured to
receive the signal sent by the radio base station eNB.
15

[0055] For example, the configuration is such that after the reception
unit 22 receives “HO Command (handover command signal)” including
C-RNTI that can be used in the cell#2 from the radio base station
eNB#1, the transmission unit 21 sends “Common RA Preamble

20 (common random access preamble)” to the radio base station eNB#2.

[0056] Moreover, the configuration is such that after the reception unit

22 receives “RA Response (random access response)” for “Common RA

Preamble”, the “HO Complete” including the C-RNTI included in the
25 “HO Command” is sent to the radio base station eNB#2.

[0057] The reconnection procedure implementation unit 23 is
configured to implement a reconnection procedure (Re-establishment),
if a predetermined period elapses (for example, when a timer T304
30 which is activated at the time of receiving “HO Command” is expired)
without the notification of the radio resource assigned by the radio
base station eNB#2, after the “HO Command” is sent by the

transmission unit 21.

35 [0058] (Operation of mobile communication system according to first



12 embodiment of present invention) The operation of the mobile communication system
according to the first embodiment of the present invention is described with reference to Fig. 6.
Further, the description given below emphasizes a 5 difference between the operation of the mobile
communication system according to the first embodiment of the present invention and the operation
described in the preceding Fig. 9. [0059] As shown in Fig. 6, in step S1001, the mobile station UE
sends 10 "RREMuxburemémf Rapsentoitheeratiorbase station eNB#1 that manages the cell#1.

[0060] In step S1002, fhe.ragiorhaserstationeMBii sansts nHR: Rienaratioat ingluding: dirskseeurity
information” to the radio base 15 station eNB#2 that manaﬁes the cell#2. [0061] In step S10Q03, the

radio base stafioh dNiSE2 SBHRRMS Brediratith AdestRiudny BT R 19RsE RS E STHHR C-RNTI
that can be usesfér éhe eelb#Ri o e rEdu@theseﬁiat@eseMl@#ﬂorZ@{GQﬁmémosie@rﬁlaﬁaéailee gadio

base station e 2 send RC Re urat| n HO mma includin NTI#11" to the
mobile stég')uon% 5%1\[682%(]" ?ep & a |on%f:2[esecr(1) n}—ﬁl{ﬂ(&RROﬁl o no?%l/ the
successful recemmdmgl?mﬂhectﬁm@umn@m@&l@mnﬂﬁm reseMAiaget {tayer 2y, thihe radio
base station e%tw@%ﬂdﬁﬁ@? 1008, pgcr@@{}{lg of§ UE moves to the cell#2 30 instructed

by the "RRC Reconfiguration (HO Command)" and establls es a downlink synchronization for the
cell#2. [0065] In step S1007, the mobile station UE sends "Common RA Preamble" to the radio base

station eNB#2[0ieFNGH. sh3 11066] Ini step, 31006 3he 1edip, hase stabior el¥Biid sauds sBids
Response” to § station UE. T upllnk res ce th uld be d int 1009 is
bl Ay b e L COLbES. HH RS aT R s B iRt

Reconflguratlanﬁmlg]eletdl(e-lc}z%ﬂnplete)" mcludmg 'C-RNTI#11" and ' second security information",
to the radio base station eNB#2, by using the uplink resource assigned by the "RA response”.

[0060] In step S1002, the radio base station eNB#1 sends “HO
Preparation” including “first security information” to the radio base

15 station eNB#2 that manages the cell#2.

[0061] In step S1003, the radio base station eNB#2 sends “HO
Preparation Ack” including “C-RNTI#11 that is one of the C-RNTI that
can be used in the cell#2, to the radio base station eNB#1.

20
[0062] In step S1004, the radio base station eNB#2 sends “RRC
Reconfiguration (HO Command)” including “C-RNTI#11” to the mobile
station UE.

25 [0063] In step S1005, the mobile station UE sends “HARQ Ack” to
notify the successful reception of “RRC Reconfiguration (HO
Command)” in an MAC layer (layer 2), to the radio base station eNB#1.

[0064] In step S1006, the mobile station UE moves to the cell#2
30 instructed by the “RRC Reconfiguration (HO Command)“ and

establishes a downlink synchronization for the cell#2.

[0065] In step S1007, the mobile station UE sends “Common RA
Preamble” to the radio base station eNB#2 via RACH.
35



10[0068] In step 51010, the radio base station eNB#2 executes a verification process on the mobile
station UE by using the "second security information” included in the "first security information" and the
"RRC Reconfiguration Complete (HO Complete)" notified by the radio base station eNB#1. 15 [0069]
Also, the radio base station eNB#2 determines whether the "C-RNTI#11" included in "RRC
Reconfiguration Complete (HO Complete)” is the C-RNTI that can be used in the cell#2. 20[0070]
Here, if the deteffiibfion rdsult iS 1968, thboperdion praseessasistep sSNIH2 angifdre “RA

determination fEsulbiss &0t th dadionhRse Slation eNB#2eiscigh e r&RGReGAg Ui

Complete (HO Complete)". 25[0071] If a predetermined period elapses in such a state, the

"Re-establishriBrit 8P 108 BrawfiRIFiGY 95 is @tsiardo) i mobife B&tBANIE. - [0072] In step
S1011, the radio base station eNB#2 sends "HARQ Ack" 30 to notify the successful reception of "RRC

Reconfigurati ete (HO Co "in the MAC Jayer (layer.2), to mabile,stati . [0073]
In step 8%612, r(%gﬂ i0 bagsiéeﬁati?r?e H2 gtlelﬁds nl}’%]%}/%witsz%a'ttlc?g mobile S\%V?t%ﬁi%g I’ﬁ%g{ﬁle MME.
14 [0074] In stBp@1di8uwitenrtiampdesssed @ Crompdbiie)$tatiohndinig (enBAELY 1HE rdib base

station eNB#2-gepds scheduling,infermatianiimthe moblie sfatiep Wa Ly weingoR DGk hysical
Downlink Control Channel)" that uses "C-RNTI#11". 5 [0075] In_step 51014, the radio base station

eNB#2 sends YRRE RREIHRHIAHSP CHHBIAES KRR IE ddEmeht: ¥§ 3R Mi6hile station UE. 10[0076]
In step 51015, the radio base station eNB#2 sends data (U-Plane Data) addressed to the mobile

staion UE, to g mati sigion UF Py usige, downlink esoures assionR s e scheuing
verification process on the mobile station UE by using the “second
security information” included in the “first security information” and
the “RRC Reconfiguration Complete (HO Complete)” notified by the
radio base station eNB#1.

15

[0069] Also, the radio base station eNB#2 determines whether the
“C-RNTI#11” included in “RRC Reconfiguration Complete (HO

Complete)” is the C-RNTI that can be used in the cell#2.

20 [0070] Here, if the determination result is “Yes”, the operation
proceeds to step S1011, and if the determination result is “No”, the
radio base station eNB#2 discards the “RRC Reconfiguration Complete
(HO Complete)”.

25 [0071] If a predetermined period elapses in such a state, the
“Re-establishment (step S108 shown in Fig. 2)” is executed by the
mobile station UE.

[0072] In step S1011, the radio base station eNB#2 sends “HARQ Ack”
30 to notify the successful reception of “RRC Reconfiguration Complete
(HO Complete)” in the MAC layer (layer 2), to the mobile station UE.

[0073] In step S1012, the radio base station eNB#2 sends “Path
Switch” to a mobile switching machine MME.
35



15[0077] Alternatively, the mobile station UE, in step S1015, sends the data (U-Plane Data) addressed
to the cell#2, to the radio base stations eNB#2, by using an uplink resource assigned by the
scheduling information. 20 [0078] In step S1016, the nadio base station eNB#2 sends "RIX Status” that
is transmission acknowledgement information of the RLC layer, to the mobile station UE. [0079] In
step S1017, the radio base station eNB#2 sends the "Release 25 Resource" to the radio base station

eNB#1. [0080] 0Opéiatiors tewl SOt wopilcdedmmddicetiordstetthe avobidingtwtiest &Mbagliment of
present inventinn) Acqeiglingi0,haimehile. cammynicalpmsystemdasrd am the 30 fisherphagiment of

the present invention, when the second radio base station eNB#2 receives the "HO Complete”
including C-RIAEBfh& RAte SIRIFPPHAER Bél@s?edf.’P{HQE%ﬁ#élﬁ%}ﬁﬁh@%ﬁﬂu%a%ﬁtwé since
there is no respbnRsentol ihe hHOWsemplet@Nié# Re-establishment” in S108 shown in Fig. 2 is
executed, and therefore, 35 the "Deadlock” state can be avoided when the "PCI Confusion" is 15
generatec?. [0081] (Mobile communication system according to second embodiment of the present
invention) 5WitAG&ferdnceste FigS TGihd, Fidh 8, vahisbilb apmmmtmitatioeNB#2 sends “RRC

Reconfiguration Complete Acknowledgement” to the mobile station
UE.

10 [0076] In step S1015, the radio base station eNB#2 sends data
(U-Plane Data) addressed to the mobile station UE, to the mobile
station UE, by using a downlink resource assigned by the scheduling

information.

15 [0077] Alternatively, the mobile station UE, in step S1015, sends the
data (U-Plane Data) addressed to the cell#2, to the radio base stations
eNB#2, by using an uplink resource assigned by the scheduling

information.

20 [0078] In step S1016, the radio base station eNB#2 sends “RLC Status”
that is transmission acknowledgement information of the RLC layer, to
the mobile station UE.

[0079] In step S1017, the radio base station eNB#2 sends the “Release
25 Resource” to the radio base station eNB#1.

[0080] (Operation and effect of mobile communication system
according to first embodiment of present invention)
According to the mobile communication system based on the
30 first embodiment of the present invention, when the second radio base
station eNB#2 receives the “HO Complete” including C-RNTI other
than C-RNTI that can be used in the cell#2 from the mobile station UE,
since there 1s no response to the “HO Complete”, the
“Re-establishment” in S108 shown in Fig. 2 is executed, and therefore,

35 the “Deadlock” state can be avoided when the “PCI Confusion” is



system according to a second embodiment of the present invention is described. The description given
below emphasizes a difference between the mobile communication system according to the second
embodiment of the present invention and the mobile a@mmunication 10 system according to the first
embodiment of the present invention. [0082] The mobile communication system according to the
present embodiment is configured in such a way that when "PCI Confusion” is generated, the
"Re-establishraene1atstdp S104 shown in Fig. 2 is 15 executed.The mobile communication system of
the present embodiment configured in such a way is described below. [0083] When the radio base
station eNB ogerate? s the radio base station eNB#2 that manages the "cell#2 (Target cell)", the
storage unit 20(5%% C%WW@J}EQCMH%%&%%iEX%&M%%% tmdrsand FMAGH RERSS
preamble)" thatfodieberesed initheceeligrd) [0084] Further, in the mobile communication system
according5to the prese\&.%nbo iment thée " dice}ted APE?rea ble" that can be used in 25each cell is
specified, as shown in |lg. 7r Sgg?‘li%esoe usablé "Bédicatéd BaPrésm gsc%%nélﬁé%l £d 95 avoid
the overlappingylséomeerctive dullg thatanacload triPaligorfusioh thie qines evdrds vsethioenis

neighboring cells SINg HenteslP )0, 068 FkeXaIpIe, e SARIGIBNRD i5 Syeldbah (ehe racio

base station eNB operates as the radio base station eNB#2, the transmission unit 11 sends
"Dedicated RABFESRBI 6r BIhhlfle COBAANEas IO Pregminay3YCcaQLhRed 16 thh tnéBr82thtion UE

by "Ho embodiment of the present invention and the mobile communication

10 system according to the first embodiment of the present invention.

[0082] The mobile communication system according to the present
embodiment is configured in such a way that when “PCI Confusion” is
generated, the “Re-establishment” in step S104 shown in Fig. 2 is
15 executed. The mobile communication system of the present

embodiment configured in such a way is described below.

[0083] When the radio base station eNB operates as the radio base
station eNB#2 that manages the “cell#2 (Target cell)", the storage unit
20 10 is configured to manage “Dedicated RA Preamble (individual

random access preamble)” that can be used in the cell#2.

[0084] Further, in the mobile communication system according to the
present embodiment, the “Dedicated RA Preamble” that can be used in

25 each cell is specified, as shown in Fig. 7.

[0085] These usable “Dedicated RA Preambles” are specified to avoid
the overlapping between the cells that may lead to “PCI confusion” (in
other words, between neighboring cells using identical PCI).
30

[0086] For example, the configuration is such that if the radio base
station eNB operates as the radio base station eNB#2, the
transmission unit 11 sends “Dedicated RA Preamble (for example,
Dedicated RA Preamble#3)” assigned to the mobile station UE by "Ho

35 Command (handover control signal)" from among the “Dedicated RA



35 Command (handover control signal)" from among the "Dedicated RA 16 Preamble" that can be
used in the cell#2, to the radio base station eNB#1, by "HO Preparation ACK" for "HO Preparation”
received from the radio base station eNB#1. 5 [0087]1lso, when the radio base station eNB operates
as the above radio base station eNB#2, the determination unit 13 is configured to determine whether
the "Dedicated RA Preamble" received from the mobile station UE is the "Dedicated RA Preamble"
that can be usBddannklegliiizat ccpo0gst Meedviet, Witers ehbdetépmihation divit b3 tietebatires that the

‘Dedicated RA Rigambls; 1age/pdtomitie Mokiigstaion 14 P15 ibediaedRA pecpmpley that

can be used in the cell#2, the transmissign_unit 11 is configured to send the "RA Response" to the 15
mobile stationttlJE.r[@égg]b@ﬁeﬂ%%t&@F KA dhen determination unit 13 determines that the
"Dedicated RA Preamble" received from the mobile station UE is not the "Dedicated RA preamble”

that can bg ui&ﬂ?igﬂl?gell#z he 29}}233?5'3{%31?” %nié tlthg cor [ rgd nr%ttsé%nd S'Fh "é?%kl)?%seoonse"
to the mobile station .Sfboéi@]‘er%e opergtlon ot 1hé mabile Communieation System according to the
second embodiatnt ba tee grabom ieddstidn ihdedetioenh witt RBreferénts e Rignélgauntidetothe

description given belpy,emphasizes aKiferspas hebregnihe AneraiAr of dheimopile cammypication

system according to the second embodiment of the present invention and the operation described in
the preceding BigPYe3et pfagn) WEawothieinPriligate didb/'sPooa mhke hBBifecamim Wiedeiys "RRC
Measurement fRepest1#@ the radio base station eNB#1 that manages the cell#1.

10
[0088] Moreover, when the determination unit 13 determines that the
“Dedicated RA Preamble” received from the mobile station UE is the
“Dedicated RA preamble” that can be used in the cell#2, the
transmission unit 11 is configured to send the “RA Response” to the

15 mobile station UE.

[0089] On the other hand, when determination unit 13 determines that
the “Dedicated RA Preamble” received from the mobile station UE is
not the “Dedicated RA preamble” that can be used in the cell#2, the

20 transmission unit 11 is configured not send the “RA Response” to the
mobile station UE.

[0090] The operation of the mobile communication system according to
the second embodiment of the present invention is described with
25 reference to Fig. 8. Further, the description given below emphasizes a
difference between the operation of the mobile communication system
according to the second embodiment of the present invention and the

operation described in the preceding Fig. 9.

30 [0091] As shown in Fig. 8, in step S1001A, the mobile station UE sends
“RRC Measurement Report” to the radio base station eNB#1 that

manages the cell#1.

[0092] In step S1002A, the radio base station eNB#1 sends “HO

35 Preparation” including the “first security information” to the radio



17 base station eNB#2 that manages the cell#2. [0093] In step S1003A, the radio base station eNB#2
sends "HO Preparation Ack" including the "Dedicated RA Preamble#3" that is one 5 of the "Dedicated
RA Preamble" that can be used in the cell#2, to the radio base station eNB#1. [0094] In step
S1004A, the radio base station eNB#1 sends the "RRC Reconfiguration (HO Command)" including the
"Dedicated RA 10 Preamble#3" to the mobile station UE. [0095] In step S1005A, the mobile station UE
sends "HARQWxsi¢' sdaionfy s Bidceksfumedeision dieheetRIRC Reconfiguration (HO Command)” in
the MAC layer (layer 2), to the radio base station 15 eNB#1. [0096] In step S1006A, the mobile station
UE moves to the cell#2 as instructedg%y the "RRC Reconfiguration (Ho Cammand)" and establishes a

downlink syncHt9fi2ateh foethe TLMLS S0 fdro 73 Yep T1007R A MmNk etatsiOE sélls the
"Dedicated RAPPsgambled 3" Artitidadlindheg RRE Rectinfiguthlih (Ho-cometsd)hio the sadio base

station eNB#2 vi RA%T.D&ZB Oaai%ge when,the radjo base station,eNB#2 determjnes that the

reoeived "Decatbi R B Bl 4 156 et A ErRBmiSEY ke e e M cote,
the radio basersidiioh aNB#a tenms MB#RA Response" to the mobile station UE in step S1008A. The
uplink resource that should be used in the next step 1009A is assigned by the 30 "RA Response”. 18

[0094] In step S1004A, the radio base station eNB#1 sends the “RRC
Reconfiguration (HO Command)” including the “Dedicated RA
10 Preamble#3” to the mobile station UE.

[0095] In step S1005A, the mobile station UE sends “HARQ Ack” to

notify the successful reception of the “RRC Reconfiguration (HO

Command)” in the MAC layer (layer 2), to the radio base station
15  eNB#1.

[0096] In step S1006A, the mobile station UE moves to the cell#2 as
instructed by the “RRC Reconfiguration (Ho Command)” and
establishes a downlink synchronization for the cell#2.

20
[0097] In step S1007A, the mobile station UE sends the “Dedicated RA
Preamble#3” included in the “RRC Reconfiguration (HO Command)” to
the radio base station eNB#2 via RACH.

25 [0098] Here, when the radio base station eNB#2 determines that the
received “Dedicated RA Preamble#3” is the “Dedicated RA Preamble”
that can be used in the cell#2, the radio base station eNB#2 sends the
“RA Response” to the mobile station UE in step S1008A. The uplink
resource that should be used in the next step 1009A is assigned by the

30 “RA Response”.

[0099] On the other hand, when the received “Dedicated RA
35 Preamble#3” 1s not the “Dedicated RA Preamble” that can be used in



the cell#2, the radio base station eNB#2 does not send the "RA Response" to the mobile station UE in
step 51008A. [0100] If a predetermined period elapses in this state, the 5 "Re-establishment (step
S104 shown in Fig. 2)" is executed by the mobile stati@n UE. [0101] In step S1009A, the mobile station
UE sends the "RRC Reconfiguration Complete (HO Complete)" including the "second 10 security
information™ by using the uplink resource assigned by the "RA Response”, to the radio base station

eNB#2. [0102}hrestepl B0 10Aetheadidio lhase sibiiboeNBNBER clites avetifisatidn phecedddn the
mobile stationflls Dy HsInG then $eR8BN L2 e yHYUINoation dnelgded in the "first security

information" and the "RRC Reconfiguration Complete (HO Complete)" notified by the radio base
station eNB#1. [0103] In step S1011A, the radio base station eNB#2 sends the "HARQ 20 Ack" to
notify the sucdessigl]rétepsionmfdfiet RRGEReconfigumtioneGosapleteiid O thampletafein thay MAC
layer (layer 2),.49 the lﬁl statio . [0104] In step S1Q1.2A, tRe radio base station eNB#2
sends the%"Pat §Se§€v%§: 1’%10%%8 %gﬁﬁapsv% cc}1£|2ngL irlr?a‘fgfwlinlen E [ Oéflneétee(b i 1&2(, %v en the
data addresseahtbihe shebilensidiion UE is generated, the radio base station eNB#2 sends the
scheduling information to the mobile station UE by using the "PDCCH (Physical 30 Downlink Control
Channel)" that uses "new C-RNTI" in the cell#2. [0106] In step 51014A, the radio base station eNB#2

sends the "RRE Hedohfiguistion Thisiéte AbnonrkiemektiamhellobitsRitiobhge, RRC

Reconfiguration Complete (HO Complete)” including the “second
10  security information” by using the uplink resource assigned by the “RA

Response”, to the radio base station eNB#2.

[0102] In step S1010A, the radio base station eNB#2 executes a
verification process on the mobile station UE by using the “second

15 security information” included in the “first security information” and
the “RRC Reconfiguration Complete (HO Complete)” notified by the
radio base station eNB#1.

[0103] In step S1011A, the radio base station eNB#2 sends the “HARQ

20  Ack” to notify the successful reception of the “RRC Reconfiguration
Complete (HO Complete)” in the MAC layer (layer 2), to the mobile
station UK.

[0104] In step S1012A, the radio base station eNB#2 sends the “Path
25  Switch” to the mobile switching machine MME.

[0105] In step S1013A, when the data addressed to the mobile station

UE is generated, the radio base station eNB#2 sends the scheduling

information to the mobile station UE by using the “PDCCH (Physical
30  Downlink Control Channel)” that uses “new C-RNTI” in the cell#2.

[0106] In step S1014A, the radio base station eNB#2 sends the “RRC
Reconfiguration Complete Acknowledgement” to the mobile station
UE.

35



19 [0107] In step S1015A, the radio base station eNB#2 sends the data (U-Plane Data) addressed to
the mobile station UE, to the mobile station UE, by using the downlink resource assigned by the

scheduling information. 5 [0108] Alternatively, in stepi®91015A, the mobile station UE sends the data
(U-Plane Data) addressed to the cell#2 to the radio base station eNB#2 by using the uplink resource

assigned by the scheduling information. 10 [0109] In step S1016A, the radio base station eNB#2
sends the "RIX0O3@#sEnhat ¢ tdh8misdiobheckiaslite bgem erteibionmediditer anrlCthgedabahe

mobile station(gEpLa{L ki, stepiat0ddén the radio hass: rtatienghB#2 pends e "Relaase

Resource" to the radio base station eNB#1. [0111] According to the mobile communication system

based on the S&&HPehBolihEt BRHRHASER INEREBAMIM A TRESMRBIRY stiforche tiE Whds the
"Dedicated RAgamieswther than the "Dedicated RA Preamble” that can be used in the cell#2,
since the second radio base station eNB#2 does not respond to the "Dedicated RA Preamble", the
"Re-establishment” of step S104 shown in Fig. 2 is executed, and therefore, the "Deadlock" state can

be avoided wHér € "ltepsCondlisiont i eerietatedAJ0the] Meb dkassatenstitsioftadorddent
embodiment ag fesetiRed AbOve pay Ba &xpEeset,2BHellovsy 30013 A-£ishab afirsichasacteristic

of the present embodiment is a handover method in which a mobile station UE performs handover

from a cell #1 PAHEZCANY tols tadl #oh@ SHRBRK cAInSARECS radiol BASE stvioh B ¢ edHittFadio
base station) thatonanages the cell #1

10
[0109] In step S1016A, the radio base station eNB#2 sends the “RLC
Status” that is transmission acknowledgement information of an RLC

layer, to the mobile station UE.

15 [0110] In step S1017A, the radio base station eNB#2 sends the

“Release Resource” to the radio base station eNB#1.

[0111] According to the mobile communication system based on the
second embodiment of the present invention, when the mobile station
20 UE sends the “Dedicated RA Preamble” other than the “Dedicated RA
Preamble” that can be used in the cell#2, since the second radio base
station eNB#2 does not respond to the “Dedicated RA Preamble”, the
“Re-establishment” of step S104 shown in Fig. 2 is executed, and
therefore, the “Deadlock” state can be avoided when the “PCI

25  Confusion” is generated.

[0112] The characteristics of the present embodiment as described

above may be expressed as follows.

30 [0113] A gist of a first characteristic of the present embodiment is a
handover method in which a mobile station UE performs handover
from a cell #1 (a first cell) to a cell #2 (a second cell), and a radio base
station eNB #1 (a first radio base station) that manages the cell #1
including a step of transmitting “HO Command (a handover command

35 signal)” including C-RNTI (mobile station identification information)



including a step of transmitting "HO Command (a handover command 35 signal)" including C-RNTI
(mobile station identification information) 20 that can be used in the cell #2, to the mobile station UE,
and a step in which the mobile station UE transmits "@@mmon RA Preamble (a common random
access preamble)” to a radio base station eNB#2 (a second radio base station) that manages the cell
#2, after receiving 5 "HO Command"”, and a step in which the mobile station UE transmits "HO
Complete (a htnalbvemcbmpletidnsighal)cahcttdiry ChRNTPINdRidéatinHO I ormdamdted the radio

base station eNB¢2, qiter reeHYIRd sBAIBASRIRSE (AR BCCRRHESPHIEEP 10 fapIUMen RA

Preamble", and a step in which the radio base station eNB#2 notifies a 10 radiq resource assigned to

the mobile stafiBBRE By aLAGB-RAEASHARIEEIIR IO omplatho WRss itk GiBrAlEF thdfc-RNTI
included in "HE:comipleseliis BaRBN b eantbe tised iaihescel # 20114 Im fherfiisiehiaiagteristic of
the prese tempﬁgi ent, the ﬁlobilea&S stacttion.UE @%f%ﬁher cquloris s.a steﬁﬁf Performi a
reconnection proce e When a’p‘?‘en et%r?nin%&%evﬁol e apseesn{]fgr 1e>?a?n;:6)1Iel,ovnvhen a timer 1304 is

expired), withdl €ec€lvimpIetaR G A b tedi@sponseit st dre sigiodddseistationioR B @R NEE the
mobile station; 5 frapgmiffingiie (IR amalete; 20401 taldnshe dirst harqcawinlia:of the present

embodiment, the radio base station eNB #2 may further comprise a step %f discarding "HO Complete"

without resporf@ifRy AREIOREBNRNERENAMEA it RKBINfReeSthaCHRCE RN T inclueBtme rHBA

Complete” is refdhendsi ;RN Al thatganbevtised thihe £éllo#Ra Keldf] Aogist RiByseaenifichagacteristic
of the present embodiment is a handover, methqd in which a mohile station UE performs ver
from 2 ¢0ll #1184 Lo B L pASHE Ao HFICH BHA FacHB DAL 30 Eedtor e b ThAY ionages
the cell #1 transiitsdihg "HO GdMmandiphehedingr®r&NTil, tothd etebilel siadiohHAE, 4IdRANSiép in
which the included in “HO Complete” is C-RNTI that can be used in the cell #2.

[0114] In the first characteristic of the present embodiment, the mobile
15 station UE may further comprises a step of performing a reconnection
procedure when a predetermined period elapses(for example, when a
timer T304 is expired), without receiving “HARQ Ack (a response)”
from the radio base station eNB #2, after the mobile station UE
transmitting the “HO Complete”.
20
[0115] In the first characteristic of the present embodiment, the radio
base station eNB #2 may further comprise a step of discarding “HO
Complete” without responding to “HO Complete”, when it 1is
determined that the C-RNTI included in “HO Complete” 1s not the
25 C-RNTI that can be used in the cell #2.

[0116] A gist of a second characteristic of the present embodiment is a
handover method in which a mobile station UE performs handover
from a cell #1 to a cell #2, comprising a step in which the radio base
30 station eNB #1 that manages the cell #1 transmits the “HO Command”
including C-RNTI, to the mobile station UE, and a step in which the
mobile station UE transmits “Dedicated RA Preamble (an individual
random access preamble)” that can be used in the cell #2, to the radio
base station eNB #2 that manages the cell #2, after the mobile station

35 UE receiving “HO Command”, and a step in which the radio base



mobile station UE transmits "Dedicated RA Preamble (an individual random access preamble)" that
can be used in the cell #2, to the radio base station eNB #2 that manages the cell #2, after the mobile
station 35 UE receiving "HO Command"”, and a step iaiwhich the radio base 21 station eNB #2
transmits "RA Response" to the mobile station UE when it is determined that the received "Dedicated
RA Preamble” is "Dedicated RA Preamble" that can be used in the cell #2, and a step in which the
mobile stationsWELieEmsedNS "HO Cormpsiatetsto A ridisr®base duativhee B h2l caftépthermbbile station

UE receiving "RAdRespansactanthamiaPinhigh the fardie hags siation aNB A-Phatifigs r ragio
resource assigned to the mobile station UE, after the radio base station eNB #2 receiving "HO

Complete". 10[QLEALREak Recbig 2l tdistit b oret dBniBS it Zna toBikfeRdiBn UE

may further corlprige ehstemobperfevaingra TEBonR AR psoCEHNIr€ whal epredetetwinediperiod
elapses (for example, when a ti T304 is.expired), without receiving the "RA Response',-after the
mobile sté%onﬁ?ﬁ ra%tér%}ﬂfﬁge@gjica éd %ES%gearrﬁlBIBeﬂe[Of%ﬂn he'EI secgﬁaeéhérrl&te}iitlc of the
present embodermingeE radiol Bastestanow biNB #2 encydiarthes esrttisa & NEp#E notifaesmitting

"the RA Respanse’, todhepobiles statipm Ue. whem bis120.48150Rine R that thedigeained, Bedicated RA
Preamble" is not "Dedicated RA Preamble" that can be used in the cell #2. [0119] A gist of a third

characteristic 8t #&pr&ddh mbeeiemds Bfddi®Braketeation eNB that can operate, when a mobile
station UE

10  [0117] In the second characteristic of the present embodiment, the
mobile station UE may further comprise a step of performing a
reconnection procedure when a predetermined period elapses (for
example, when a timer T304 is expired), without receiving the “RA
Response”, after the mobile station UE transmitting “Dedicated RA

15 Preamble”.

[0118] In the second characteristic of the present embodiment, the
radio base station eNB #2 may further comprise a step of not
transmitting "the RA Response" to the mobile station UE, when it is

20 determined that the received "Dedicated RA Preamble" is not
"Dedicated RA Preamble" that can be used in the cell #2.

[0119] A gist of a third characteristic of the present embodiment is a
radio base station eNB that can operate, when a mobile station UE

25 performs handover from the cell #1 to the cell #2, as the radio base
station eNB#2 that manages the cell #2, comprising a transmission
unit 11 configured to transmit C-RNTI that can be used in the cell #2,
to the radio base station eNB #1, in response to “HO Preparation (a
handover preparation signal)” received from the radio base station

30 eNB #1 that manages the cell #1, and a resource assignment unit 14
configured to notify a radio resource assigned to the mobile station UE
by using C-RNTI included in "HO Complete", when it is determined
that C-RNTI included in "HO Complete" received from the mobile
station UE that can be used in the cell #2.

35



25 performs handover from the cell #1 to the cell #2, as the radio base station eNB#2 that manages
the cell #2, comprising a transmission unit 11 configured to transmit C-RNTI that can be used in the
cell #2, to the radio base station eNB #1, in response2® "HO Preparation (a handover preparation
signal)” received from the radio base station 30 eNB #1 that manages the cell #1, and a resource
assignment unit 14 configured to notify a radio resource assigned to the mobile station UE by using

C-RNTI includE B0 HD Carepltkdrdvisbraas twatsiitined thhe CHRRSuNMcletEPbi A Goltiptete”
received from {ie JePUe LIONNYEINAERN PP HSRAHHIBECR ¥6- d2scldd@Tiirghe difflete”

characteristic of the present emhodiment, the resource assignment unit 14 is configured to discard

"HO Complete" {RIALt resRARSHE fo PO EEmbleRIGHen itV BBteimifed tiat BURRY iliided in
"HO CompleteCiRMNTCiRNTIdbatieane uSeehiplbtee ¢elld2. (ORNIIIN the: tocuith blaraetérisiic of the
present e bo(?hrgegtlils& e radio base station eNB that can operate, when a mobile station UE
performs handover from the cell #1 to the cell #2, as the radio base 10 station eNB #2 that manages
the cell 2, comprising a transmission unit 11 configured to transmit "RA Response" to the mobile

station UE, witen 13 dgteimined, that BedicatediRAPrramble; received frasm dimmppilg station UE is

"Dedicated RA Preamble" that can be used in the cell #2, and a resource assignment unit 14

configured to K8APaa8R 15 téeBurR BsthiHe 438 RO pHakie SAfdh BENAPES "Hottumpldte" is
received from ghe feekile Bialiaowk afiemtrensnidingt RAoRasparge o thasmaebile staiondde. [0122]

In the fourth ch teristjc, of t embodiment, 20 [ i t unit 14 b
configurdH ot 1 HATL N e B oMA B thc o S BRDE A 1 BRI A B
"Dedicated RA Preanthipiredebred frons g MBI\l eRatatiom $ isndh® edidatbel RA Rpearhbis” that
can be used infhe cqll #2422[9173) AnolsLar ﬁi@&ﬁﬁf&&ﬁéﬁ%@ﬂ%&im8"%%&%@@?981%?%@ a

mobile station UE capable of performlng)handover rom the cell #1 to the cell #2, comprisin

transmitting "tHecbdlarhbrtrom pidamsbiédad gt paid bdsee sl e Mt tatbn drsibinnecell #2,

after receivingc diie#20 Homnaash urekiding: EnREHitthat iganfensedur daeseel 2 from 3@ tee radio
base station eNB #1 that manages the Cl?” #1, and the transri'fﬁionrﬁnit Z‘Jyz@nf' ured to transmit "HO
Completh? inchTHETEERRTT FEUNAR i15Ehd 9B o AL, WotneTAGIS DECE SANBR SN #2 after

receiving "RA Respoadefrtmithb Camindn R4 Hreatolelfter transmitting "RA Response"
to the mobile station UE.

[0122] In the fourth characteristic of the present embodiment, the

20 resource assignment unit 14 may be configured not to transmit "RA
Response" to the mobile station UE, when it is determined that
"Dedicated RA Preamble" received from the mobile station UE is not
"Dedicated RA Preamble" that can be used in the cell #2.

25 [0123] A gist of a fifth characteristic of the present embodiment is a
mobile station UE capable of performing handover from the cell #1 to
the cell #2, comprising transmitting "the Common RA Preamble" to the
radio base station eNB #2 that manages the cell #2, after receiving "the
HO Command " including C-RNTI that can be used in the cell #2 from

30 the radio base station eNB #1 that manages the cell #1, and the
transmission unit 21 configured to transmit "HO Complete" including
C-RNTI included in "the HO Command", to the radio base station eNB

#2, after receiving "RA Response" to "the Common RA Preamble".

35 [0124] In the fifth characteristic of the present embodiment, the



23 mobile station UE may further comprise a reconnection procedure implementation unit 23
configured to perform a reconnection procedure when a predetermined period elapses (for example,
when a timer T304 is expired), without receiving "HAR® Ack (a response)” 5 from the radio base
station eNB #2 after transmitting "the HO Command". [0125] A gist of a sixth characteristic of the
present embodiment is a mobile station UE capable of performing handover from the cell #1 to 10 the
cell #2, comprisiagilensiaigsion Udit 20 aconfigiidedrtocwansmite' DedicgmerRAtRrBamibist thatcan be

used in the ceflf2 tor{he fadia hase;stationseNB B thatmanages NG Galh #2, aftardssabvingoiihe HO

Command" from the radio base station eNB #1 that manages the cell #1, and transmission unit

configured to PARSRAVISO" G HpTe RN 48t TiRANGHi P BEQ el aa N HR Rt VIHETRA
Response" to tRadicdalsd RA Pregpibiel) from theuadie hasesiatith e #2: 0126} &3 e sidth
charactergtlc ?11; othe |ch}tlese9ta %ri%pq%ﬁneent ttgl% (r)nobélﬁ ay&n Le{ﬁ ma ;urltlré%rl comprisg 8 reci_?anectlon
procedure 20 mpﬁ%men?atlon unit conéflguregto perform a teconnedtion proce(ﬁjre when'a
predeterminedmeriotheldpses (for example, when a timer T304 is expired), without receiving "RA
Response" after transmitting "Dedicated RA Preamble”. 25 [0127] Thus, when the mobile station UE
performs the an%%er to the radio base station eNB#2 that manages a cell different from the cell

instructed by t Aarhphatoe seitby tha radis bstacselibh e RBeseat e bodieeRtuifod and

when "HO Comppipite istsgidfatBkpeapleples Sichagiriaferehctheay be avaidat i haradiotbase
station 30 eN% 2 doeli]% respond.ta the é‘HO Complete'#gléégi]n ordﬁr for tge radjo base station
eNB#2 ndct to Fétei¢ Héoewaéfég of {5 &MStire tHe diStardi gCS*l BYEg ipttoe\%ﬁ%wifeceiving

eiv
the "HO CompiBted asatledcRiZePire dethil defdret icE8b eanseivable hirat tlé #2-RNTHehatdan be

used in each GellQrstation eNB #2 that manages the cell #2, after receiving "the HO

Command" from the radio base station eNB #1 that manages the cell

#1, and transmission unit configured to transmit "HO Complete" to

15 "the radio base station eNB#2" after receiving "RA Response" to
"Dedicated RA Preamble" from the radio base station eNB #2.

[0126] In the sixth characteristic of the present embodiment, the
mobile station UE may further comprise a reconnection procedure

20 1implementation wunit 23 configured to perform a reconnection
procedure when a predetermined period elapses (for example, when a
timer T304 is expired), without receiving "RA Response" after
transmitting "Dedicated RA Preamble".

25 [0127] Thus, when the mobile station UE performs the handover to the
radio base station eNB#2 that manages a cell different from the cell
instructed by the “HO Command” sent by the radio base station eNB#1
due to “PCI Confusion” and when “HO Complete” is sent, fatal
problems such as interference can be avoided if the radio base station

30 eNB#2 does not respond to the “HO Complete”.

[0128] In order for the radio base station eNB#2 not to receive the “HO
Complete” or to ensure the discarding of the receipt even after
receiving the “HO Complete, as described in detail before, it is

35 conceivable that the “C-RNTI” that can be used in each cell or



24 "Dedicated RA Preamble” is split.  [0129] It suffices that the range of the "C-RNTI" that can be
used or the "Dedicated RA Preamble" is split between the neighboring cells in 5 which the "PCI
confusion" can occur. [013ffi Also, in order for the radia base station eNB#2 not to receive the "HO
Complete” or to ensure the discarding of the receipt even after receiving, it is possible to set that the
configuration of "PRACH?", the 10 physical random access channel, which sends the "Common RA
Preamble" to "Diaticasde RR £rBaaseb e diffietetibmong the neighboring cells in which "PCI
confusion" can occur. [0131] Examples of the different setting include: a setting of "root 15 sequence”
for generation of series of "RA Preamble" is changed, and a physijcal resource blocks assignment of
time/frequenc&%l%%liclﬁ shfbigaT EPathihe rorgecef @ﬁigﬁ}g@iw;is dhahgad: ﬂ@‘is‘?ﬁ#é’ﬁetting of
the previouslytheritioaéi:usablR /L RN A I BOeng "§ddichtatvBénPraanmd gy hdettiigeoé E1botin
sequence! and PR@%I? Q%&qurati?n" may be automatically set according to a "plug and play"

procedure5 at tﬂvehtli(r:ne o] estartlngct%% %S(']li%noa%%nst%(f%%lf'for example. [0133] For example, at the time

of starting the radio base station, an 25 OAM server may be connected and the setting may be set for

the radio basergtagion ey the QAN sever d91RALNRIShRLIE Neighpesing celis wpere. RGL

confusion” can occur denofe, when an arbitrary cell is noticed, an gﬁgregate of cells which 30 utilize
an identical PCHEM &1 tpdedsndfiate cens st dhe sdbjearti ignahdbver fetithe¥sns after3s) The

cell included inéceeyiaf thaheigpbesig calls éa whlicly"Pid confisions tiam asCUPRACIE auhmatically
sought by,2 “Rlyg and play; 35 unction provided in e radie8ese ™M ne “Common RA
Preamble” to “Dedicated RA Preamble” is differed among the

neighboring cells in which “PCI confusion” can occur.

[0131] Examples of the different setting include: a setting of “root

15 sequence” for generation of series of “RA Preamble” is changed, and a
physical resource blocks assignment of time/frequency direction of
“PRACH?”, that is, “PRACH configuration”, is changed.

[0132] The setting of the previously mentioned usable “C-RNTI”
20 and "Dedicated RA Preamble”, setting of “root sequence” and "PRACH
configuration” may be automatically set according to a “plug and play”

procedure at the time of starting the radio base station, for example.

[0133] For example, at the time of starting the radio base station, an
25 OAM server may be connected and the setting may be set for the radio

base station from the OAM server.

[0134] Note that the neighboring cells where “PCI confusion” can occur
denote, when an arbitrary cell is noticed, an aggregate of cells which
30 utilize an identical PCI among the candidate cells that are subjected to

handover from the cells.

[0135] The cell included in a set of the neighboring cells in which “PCI
confusion” can occur may be automatically sought by a “plug and play”

35 function provided in the radio base station.



25 [0136] It is noted that the operation of the above-described the radio base station eNB, Mobile
switching center MME or the mobile station UE may be implemented by a hardware, may also be
implemented by a 5 software module executed by a @®cessor, and may further be implemented by
the combination of the both. [0137] The software module may be arranged in a storage medium of an
arbitrary format such as RAM(Random Access Memory), a flash 10 memory, ROM (Read Only
Memory), EPROM (Erasable Programmable ROM), EEPROM (Electronically Erasable and

Programmablg Q¥ 12 teoistebr Nt disk. amenablsdisks anshCR-ROM:HB8hEhestryage

medium is connected to the pracessor sg that the 15 processor can write and read information into

and from the 328 IAEANNT AL g Hickitm feaf sy Bd Bkt thtateghilthe tibedssor.
The storage ngdliumaant Piacpkseren aydb yau dngedvit AS 6. aSughsthd AbHp vaydhea @édragoed in the

radio basg statlgptv%NB MOb'!fuﬁ‘éV'tCh'left%r&er I\}/I,ME or the mobile sg%tg)n UE. Flf.ﬁh(?}rl, 20 %uech a

) are mo e a rocessor ma rener .
storage medium or a processor may l§e alfranged; as a gﬁscrete component, |n¥he ra |oeoase station

eNB, Mobile switphing oetedr hyME @ ctive bmobiieostatforhig b dti139] Thus, the present invention has
been explained in detail by 25 using the above-described embodiments; however, it is obvious that for
persons skille(il in the art, the present invention is not limited to the embodiments explained herein. The
present inventiSr %Zi Ebwgwé%d%délé%rr@aﬁédosnarm&% Hodeskardee dBssitHg Pém the
gist and the scopeseblite presentrinyentioshdefingtAly (R elains. 30cEhereibses she degchiptian of the

specification is intended ini e le onl t impose.any limited meaning to

tt?e presé%t in%ﬁ%?{yzg)éﬁrg?ea%gH]ﬁymgoryq}/ﬁﬁ%gﬁﬁs@ras%ol% Pr grammc[ﬁ)ele 9
ROM), EEPROM (Electronically Erasable and Programmable ROM), a
register, a hard disk, a removable disk, and CD-ROM.

[0138] The storage medium is connected to the processor so that the

15 processor can write and read information into and from the storage
medium. Such a storage medium may also be accumulated in the
processor. The storage medium and processor may be arranged in
ASIC. Such the ASIC may be arranged in the radio base station eNB,
Mobile switching center MME or the mobile station UE. Further,

20 such a storage medium or a processor may be arranged, as a discrete
component, in the radio base station eNB, Mobile switching center
MME or the mobile station UE.

[0139] Thus, the present invention has been explained in detail by
25 using the above-described embodiments; however, it is obvious that for
persons skilled in the art, the present invention is not limited to the
embodiments explained herein. The present invention can be
implemented as a corrected and modified mode without departing from
the gist and the scope of the present invention defined by the claims.
30 Therefore, the description of the specification i1s intended for
explaining the example only and does not impose any limited meaning

to the present invention.



[Claim ii A handover method in which a mobile station performs handover from a first cell to a
second cell, comprising: 5a step in which a first radio base station that manages the first cell transmits
a handover command signal including mobile station f@entification information, to the mobile station;

a step in which the mobile station transmits a dedicated random access preamble that can be used in
the second cell, to a second 10 radio base station that manages the second cell, after receiving the
handover command signal; a step in which th€taio®l radio base station transmits a random
access resporgg £q,thq mobile station when it is determined that the received dedicated random
access preamble is the dedicated 15 random access preamble that can be used in the second cell;

a step in which the mobild'SBH6N tan&psitdahatBovEPiehpretidh byl i tHddcdivd o hase
station, after rgeaidogdherandanfiagcesslresporseond ceH stepipmidialy the second radio base
station nogifies a radio 20tresourc as igan?d t% thedmogile stattiotn, after r%\ceiving the %n?@vetr
completion signal, and" assﬁ"-Pplirnl whith the 'se2ond Fadid bhass ‘Eativh dbes et Ememit the fandom
access resporsglictrermobile statien dyierr itds metemiinetigthal thedkeudingd vhedicktest rtndom

access preamm%}&ﬁ%5@@0%51%61{%@&639%@@&%%nggfg%ltpat can be used in the second cell.

[Claim 21 The handover method according to claim 1, wherein the mobile station further
comprises a step of pérfothsifg @ retditaBlisHiRert ebipeocdtio Whbir A preidetetmitedipatied

elapses, withogl fieeaiyinedées rpReQm isccers tesRoheeu sdign Hansmitintmie dedicateddansiom
access plr(?amgledio base station that manages the second cell, after receiving the
handover command signal;

a step in which the second radio base station transmits a
random access response to the mobile station when it 1s determined
that the received dedicated random access preamble i1s the dedicated

15 random access preamble that can be used in the second cell;

a step in which the mobile station transmits a handover
completion signal to the second radio base station, after receiving the
random access response;

a step in which the second radio base station notifies a radio

20 resource assigned to the mobile station, after receiving the handover
completion signal; and

a step 1n which the second radio base station does not transmit
the random access response to the mobile station when it is determined

that the received dedicated random access preamble is not the

25 dedicated random access preamble that can be used in the second cell.

[Claim 2]
The handover method according to claim 1, wherein the mobile
station further comprises a step of performing a re-establishment
30 procedure when a predetermined period elapses, without receiving the
random access response, after transmitting the dedicated random

access preamble.

35



27 [Claim 31 A radio base station that can operate, when a mobile station performs handover
from a first cell to a second cell, as a second radio 5 base station that manages the second cell,
comprising: a transmission unit configured to traresmit a random access response to the mobile
station, when it is determined that a dedicated random access preamble received from the mobile
station is the dedicated random access preamble that can be used in the second cell; 10 and a
resource assignment unit configured to notify a radio resource assigned to the mobile station, when
the handover ¢pmplgtign signal is received from the mobile station after transmitting the random
access response to the mohile station, wherein 15the resource assignment unit is conf{i%ured not to

transmit the random atcé@sltasParisettrtambbid GatosRRhaH ¥ helrmineelHs: fhédeticated

random accespgqramblehreadivedifivrihe rfiebilecslation dsdwiochea detlicatedrapdontaceess

preamble hatkg:an be used ir)t theE second cell.,20 [Claim 41 A mobile station capable of performing
ase ?taﬁf n tha manages the .second cell GOMBLISINE: o .
handover from a Tirst cell 10 a second celt, Conprising: 25a random access preamble transmission unit

configured to transmita dedivemets sapdommatcess heambletthdtrears be usedrimntte mecund sell to a
second radio hase SitioRJhalMARRIES LRgSERONAEST RTler deesMRthd hardQVer £oMmpaaRd signal

from the first radio base station that manages the first cell; 30a handover completion signal
transmission JiiPEEHNgiteeres rRESHPR Iardssvar empletidnthigndnebie setdhaPadi BAs station

after receivingda faBa6ed aceeds HesReRss irdentisllicelied @NEIYY aceessipeaMidedramctg; second
radio basa statioré; and a reception unit configured not to receive a random access 35

responsé rom second radio base station, when the second radio
a resource assignment unit configured to notify a radio resource

assigned to the mobile station, when the handover completion signal is
received from the mobile station after transmitting the random access
response to the mobile station, wherein

15 the resource assignment unit is configured not to transmit the
random access response to the mobile station, when it is determined
that the dedicated random access preamble received from the mobile
station is not the dedicated random access preamble that can be used
in the second cell.

20

[Claim 4]
A mobile station capable of performing handover from a first
cell to a second cell, comprising:

25 a random access preamble transmission unit configured to
transmit a dedicated random access preamble that can be used in the
second cell to a second radio base station that manages the second cell,
after receiving a handover command signal from the first radio base
station that manages the first cell;

30 a handover completion signal transmission unit configured to
transmit a handover completion signal to the second radio base station
after receiving a random access response to the dedicated random
access preamble from the second radio base station; and

a reception unit configured not to receive a random access

35 response from the second radio base station, when the second radio



28 base station determines that the received dedicated random access preamble is not the dedicated
random access preamble that can be used in the second cell. 5[Claim 51 The mobile station
according to claim 4, further comprising a re-establista®ent procedure implementation unit configured
to perform a re-establishment procedure when a predetermined period elapses, without receiving the
random access response after transmitting the 10 dedicated random access preamble. 15 20 25 30
Abstract A badie lsdeéistatidataceoiding ke phesamcienartdiohesbridiisingane padicbasesstation
eNB#2 compriging, s Ba0sIRissien it 4 seafigurediodiansmit CRNEL hatsan dig iseginghe cel
#2, to the radio base station eNB #1, in response to "HO Preparation (a handover preparation signal)"
received from W3 falltotB&s8eSARErCENB #1 that manages the cell #1, and a resource assignment unit
14 configured to notify a radio resource assigned to the mobile station UE by using C-RNTI included in
"HO Comglet 3 h%? it;is determined that C-RNTI included in "HO Complete" received from the
mobile station hat an be used in the cell #2.
The mobile station according to claim 4, further comprising a

re-establishment procedure implementation unit configured to perform

a re-establishment procedure when a predetermined period elapses,

without receiving the random access response after transmitting the

10 dedicated random access preamble.
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Abstract

A radio base station according to the present invention comprising
the radio base station eNB#2 comprising a transmission unit 11
configured to transmit C-RNTI that can be used in the cell #2, to the
radio base station eNB #1, in response to “HO Preparation (a handover
preparation signal)” received from the radio base station eNB #1 that
manages the cell #1, and a resource assignment unit 14 configured to
notify a radio resource assigned to the mobile station UE by using
C-RNTI included in "HO Complete", when it i1s determined that
C-RNTI included in "HO Complete" received from the mobile station
UE that can be used in the cell #2.



