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 réference 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 statidhHHFCRIRIIAIN"RRC Measurement Report” to a radio

base station eNB#1 thet ropepgenierelfdn, 100D e S2PR2IYIR radipbrrstation eNB#L sends
"HO 20 Preparation” including "first security mformg;_! g @ﬁ radio base station eNB#2 that manages the

cell 2. [0005] The "first security information™ may b ity 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 infeimatian (Shared segiet)” calculated based on a certain rule previously determined

between the mobi nication s stem including.the cell#1 and the cell#2 and the mohile station UE.
20 [0006] 1 ot DS05D VRS RED HRl AT BN Eor e Al BASSAratBE AR ACTG v

C-RNTI" which is ltherstifitation irforheatiorboletséatiobile 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. [0010] In step S2007, the
mobile station UERendst!'Deditated RFOPr€amie iiddivicududimgprireceess Bisdiblédy’ shtCommon RA
Preamble (commgpJgfidun, acsessireamble)” 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 2009 is assigned by the "RA
Response". 20 [0002D#1 Steps 820GRE, ARé ndisilersthilen WEtsendd FRRAQ ReébhliBQatok Tomplete (HO

Command COJ“D'%‘@XHHC'H‘F@Q §€8@§ﬁxﬁe‘3%8éﬂlﬁ%ﬁnagpn P)R'(‘}"'nRé'BQd{PQHMﬁ%%UVQQ{@S'Qned by

"RA Response”, Z:[the radi l;;ase staé{}lor#ggnlB#z E%Y%FE%S} eg %2 the radlo baﬁ%ﬁ ation eNB#2
executes a verific P&HIBPOI?: s'Brith A& o) 3%%&?&%/%1 fon" included
in the "first security information” and the "RRC Reconfiguration Complete (HO Command Complete)”

nl?lifli?eg 2)’ lihe 30 [@db?]!)flﬁe ﬁ@ﬂ?@iﬁwlt&o?ﬁbm&te&%eﬁl Uie @g%?f’l‘ﬁ? %Eéioégeﬁ&i@#z jends
" ck" to natify the succ ss ul rece of ! econfi urat omplete (HQ,Comman
" Blign.0 (pCoRiSte g-comp

Complete)" |n theWI té‘iﬁyeé er tzs‘eto jecon guratl

estabhshes a downlink synchronlzatlon 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 2009 is assigned by the “RA Response”.

20
[0012] In step S2009, the mobile station UE sends “RRC
Reconfiguration Complete (HO Command 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 Command Complete)” notified by the
30 radio base 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 Command Complete)” in the MAC layer (layer 2), to the mobile
35 station UE.



35 station UE. 3 [0015] In step S2012, the radio base station eNB#2 sends "Path Switch" to a mobile
switching machine MME. 5[0016] In step S2013, the radio base station eNB#2 sends scheduling
information to the mobile station UE by using "PDCCH ¢Physical Downlink Control Channel" that uses
"new C-RNTI", when data addressed to the mobile station UE is generated. 10[0017] In step S2014, 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[0018] Alternatively,

the mobile station[yfy; 41 $IERR4P14s §¢ndsiihe daig {UrRlanePataddgsesddo e cqlifid to the radio
base stations eNIZ%%by ysing an p,:'[nk resource assigned ﬁ%seheduling information. 20 [0019] In
step S2015, the r |dtk9§setgt3tf88li€ lgﬁﬁ’d"sgﬁlfé%g?ﬁt t is transmission acknowledgement
information of an RLC layer, to the mobile station UE.  [0020] In step S2016, the radio base station

eNB#2 sends;'Rejpase PhRasHees 18 the radiapass stationeNBAL Y MMAR X QEIUHE INVENTION
PROBLEMS TO BE_SOLVED BY THE INV NTION%OOZﬂ(!J%QHV;/’éever, in th;,sﬁ(gﬁi?e munigation system
[ C Il

of a conventional S PFEARNE, £B% O BEIPh SWhRich is the
identification inforPatiod tokidéntifyredckbeirisl” that uses “new C-RNTI”, when data

addressed to the mobile station UE is generated.

10 [0017] In step S2014, 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 [0018] Alternatively, the mobile station UE, in step S2014, 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 [0019] In step S2015, the radio base station eNB#2 sends “RLC Status”
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
25 Resource” to the radio base station eNB#1.

SUMMARY OF THE INVENTION

PROBLEMS TO BE SOLVED BY THE INVENTION

[0021] However, in the mobile communication system of a conventional
30 LTE scheme, as shown in Fig. 10, since the “PCI(Physical Cell ID)”,

which 1s the identification information to identify each cell, is

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
35 mobile station UE as the cell#2(Target cell)” and a cell (for example,



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 35
mobile station UE as the cell#2(Target cell)" and a cell ffor example, 4 cell#2) assumed by the radio base
station eNB#1 as the "cell#2(Target cell)" are different. [0022] There is a problem that if the mobile station
UE performs 5 handover to the cell#3 not intended from the cella then the mobile station UE that has
erroneously movectitit?etadsy thedhbpdiner adoeivesdhe RDOCHN Bfrmatidre ddeli#t8th tg@nother
mobile station UE ag,ik-this.igfergatien was addressed to the mobile station UE if another mobile station
UE using "C-RNTI" identical to "new C-RNTI" 10 already existed in the cell#3, and as a result, the mobile
station UE receives the data by using the downlink resource assigned by PDCCH or transmits the data by
using the uplink rd§622k Bissignéd by PDEERE 15[0028] theartictille, shetevis ddtobkerfotivas when the

mobile statior; UEHaNsmits HARQ %%'H%@M%”i%%@doﬁ%mi%Qaéalﬁqmmwﬂcﬁﬁi@rhmbﬁ@mhef mobile
station UE is prevented [0024] There is a high possihjlity that zluc%a prob COE%H vident 20 when,

in particular, there SEPEIRTh, ert]a?“%rﬁ?}fsbg &S8R sUBR A: Rt ?a Y8 "home radio
base station, and eeradiebdbe HANOL thanfanzafesrCsBltelosat] Bubsaiber celd))ol[haosﬁqmeover, there

is a possibility thatﬁﬂ%%?@ﬁ'@ﬁh?@ﬁﬁ%@@%\éidﬂﬁ%@@éﬂat%elth%eﬁ%%f}éng%’ﬂ&{ 8if-qptimization

function that selects and sets th "PCI Physical Cell ID)" OmMEUusly ach cell ed. [0026]
Therefore, the pres8RtiiveRioh s?ﬁ?etrg oﬁj E&fé%m ﬁﬁtﬁx? TR TSR ORI

10 already existed in the cell#3, and as a result, the mobile station UE
receives the data by using the downlink resource assigned by PDCCH
or transmits the data by using the uplink resource assigned by
PDCCH.

15 [0023] In particular, there is a problem that when the mobile station
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
20 when, in particular, there are a number of small base stations such as
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
25 evident when a self-setting function or self-optimization function that
selects and sets the “PCI (Physical Cell ID)” autonomously in each cell

1s installed.

[0026] Therefore, the present invention is intended to overcome the
30 above-described problem. An object of the present invention is to
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

35 [0027] A gist of a first characteristic of the present invention is a



30 above-described problem. An object of the present invention is to provide a handover method, a radio
base station, and a mobile station by which it is possible to avoid the generation of "PCI Confusion”. 5
handover method in which a mobile station performs handover from a first cell to a second cell, in which a
first radio base station that manages the first cell comprises a step of transmitting a handover command
signal including mobile station identification information 5 that can be used in the second cell, to the
mobile station, a step dvwhich ¢heowhabilebiationa trarbshaitst atcomproicianddmiadeess freanble to a

second radio basg;siatiapiihaf managesdheesecandpribiplierdeseiving the fandexefcommand signal, a
step in which the mobile station transmits a handoyver complet%% signal including th‘e mqbile 10 station
r

identification inforMARSR iicitifed Pt A fQBVRF a6 MaHT Righat T I R IEEN & rAdBISNEE station, after
receiving a randorpateessdresgondeitocthd icammobhitanslori accedspiéambmandfarsteys iomwhich the

second radio hase sigtionnglifigs airagdia Kesemrss Assignas teHbermebile station by usigg the mobile
station identificatio 15hL|fn ormatlﬁ.rlmcluged |tn the handover com Ietmra; nal, when it is % termined that
the mobile station TdBSHfiEAGISRARICHREHBA TR it e RAHYS Vet B iAo R S REF AR mobile

station identificatién inferenatidnthdicdrmbe wsetiim thb secoad zells 20{6028jondistedf,aaféeond
characteristic of the IageRt veniguisa hapdevermneiiodin whigh,a mokile statins pesianms handover

from a first cell to a second cell, comprising, a step in which a first radia base station that manages the
frat coll raremits R ROV D O e et B R B R e the 25

mobile statiol) a stegtinwidein thieanbbite istEtionaramns mits addddividbal adbrmeaccessmpraaimble that

can be used in the sgrandigelinto a286RNd 4asko base stationdhalrfeanages hgseconthaghy after
receiving the handover command si nall, a step in which.the second radio bbelse stgtign %ransmits a

CCESS response e common random access preamble an step 1n
random access re%poriqsse {0 the Rfobile p p
which the second radio base station notifies a radio resource assigned

to the mobile station by using the mobile station identification
15 information included in the handover completion signal, when it is
determined that the mobile station identification information included
in the handover completion signal is the mobile station identification

information that can be used in the second cell.

20 [0028] A gist of a second characteristic of the present invention is a
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

25 mobile station, a step in which the mobile station transmits 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 the handover command signal, a step in which the second
radio base station transmits a random access response to the mobile

30 station when it is determined that the received individual random
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

35 radio base station notifies a radio resource assigned to the mobile



30 station when it is determined that the received individual random 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®tation, after receiving the random access
response and a step in which the second 35 radio base station notifies a radio resource assigned to the
mobile 6 station, after receiving the handover completion signal. [0029] A gist of a third characteristic of
the present inventioati®a, ratlierbase statigrlikat zadoperaten plleéroa mghid. station performs 5 handover
from a first cell to a second cell, as a second radio base station that manages the second cell, comprising,
a transmission unit configured to transmit mobile station identification information that can be used in the
second cell, to the'#ifét gi(g‘ﬁéé’ 3‘[5%8%5 %?ggﬁ%@é‘ﬂf& BUET PrEpRVAISHCEgRA FBLeRred from the
first radio 10 basebstationtthiab matiagesdive fiopecalicandvéi eesouros dsdignshetivwnitpeshifigused to notify a

radio resourcg assjgngdethe saobilerstation Byresingsthe maokile station ideryiication infoymation
included in the handover ¢ mEIetlon s?nalfbwhen it ga%ﬁermmed.that the mobile station identification
i

information includ&tfif YAe" A&hdBIBAEEM piktiSRcLE I FESCBRES PEMATE SIS SRRIHY the mobile
station identificationnffermedid thet wam iveruskd dnsttad wacaderdeflicfi80] i Jistoftaofoitia characteristic
of the present inventionis adadiqbage stalion thaktantepertes when a1rpobig statign agrforms 20
handover from a first cell to a sec% nd cell, as a se%%nd radio base stati(an that marlgges thg second cell,

S

ond , :
comprising, a tranSISEIon lﬁﬂi? %’ﬁéﬁ?&& 10 RSP S FARABM SEeess rgsoﬁgr@ee F]terr% Hile station,
when it is det@rmihededlisan thenindisionalrages hadcessoeléamble reseivett fromghemwbilestation is the

individual random Rcaess 2 RteaBRIe hakers hesyasekiniiessrernd aall anthadesayrer assignment
unit configured to noti I‘?teﬁadlo respurce ?ssI{gngd ta the mobile ft%tlont,.when ttfecg%rqgv%f}completlon

signal is received Fom abi elsfaatlsécﬁ1 after raerlmls%llt(fﬁlﬂtg“{ﬁelpa 4ot é%rcleélécrélsponse to the mobile
station. handover completion signal, when it is determined that the mobile

station identification information included in the handover completion
15 signal received from the mobile station i1s the mobile station

identification 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

20 handover from a first cell to a second cell, as a second radio base
station that manages the second cell, comprising, a transmission unit
configured to transmit a random access response to the mobile station,
when it is determined that the individual random access preamble
received from the mobile station is the individual random access

25 preamble that can be used in the second cell and 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.

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

35 radio base station that manages the second cell, after receiving a



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 preanible to a second 35 radio base station that
manages the second cell, after receiving a 7 handover command signal including mobile station
identification information that can be used in the second cell from the first radio base station that manages
the first cell and alirandiover completiod siggakiransohissiog umb boefigurdoo tideshifiestandover

completion signal 3 j9elyding.ihg makile statiotuidanificationipialmalion nrused inte pagdover

command signal, to the second radio base statjon, after receiving a random access response to the

common random St2BSR KrRainBa 1850 55¢ lﬁg‘t 6% 'a &Rkth TFRGRYSC O Prasenéiivention is a
mobile station capablesofiiseiforming hantguerfidm & finstnedl tcha sécved ceh pdetnpnisiran & random

access preample {ransRNsgian sNEANGIguserhio RRSIAE 20 dndivighah )RICPM AcReSS R{agrable that can
be used in the second cell to a second. radio bEse station that ana%%s i}S the second ceg after receiving
g

a handover commAARRAI FOTHRRS frst BRHG bitse ReatRSiT IR 2ifie Hat08, M5 handover
completion signal transmizsien tmitdconfigacedstorrapsnsit athatide vermompletiondsignad toetkre second
radio base stationaftgnigeeiving a random access response to the individual random access preamble
from 20 the second radio base station. 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 10 [0032] A gist of a sixth 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 an individual random access preamble that can
be used in the second cell to a second radio base station that manages
15 the second cell, after receiving a handover command signal 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 to the second radio base station after receiving a
random access response to the individual random access preamble from

20 the second radio base station.

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
25 mobile station by which it is possible to avoid the generation of “PCI

Confusion”.

BRIEF DESCRIPTION OF THE DRAWINGS
[0034] [Fig. 1] Fig. 1 is an entire configuration diagram of a mobile
30 communication system according to a first embodiment of the present
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.

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



25 mobile station by which it is possible to avoid the generation of "PCI Confusion”. BRIEF
DESCRIPTION OF THE DRAWINGS [0034] [Fig. 1] Fig. 1 is an entire configuration diagram of a mobile
30 communication system according to a first embodim&nt of the present 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. 35[Fig. 3] Fig. 3 is a function block diagram of a radio base station 8 according
to the first embodiatent diftthe présefitrventionli men fFid.thlFRige 4eis tal diagraimmshowing an example of

C-RNTI used in each cellfip;theymphile cammypicalionysigbaceyding Ja.the firghempgdiment of the
invention. 5[Fig. 5] Fig. Z};%%func%al block diagram of the mobile station agccordin% to the first

embodiment of thépFESEnE SRR MO B BY 6 R Bt RASH SHRWIG e 'bdration of the

mobile communicatioposystent adadrdingvientherfirst embodiment of the present invention. 10[Fig. 7] Fig. 7

is a diagram showing an exampleraiRe Rreambieiysad iRachisel ihthe mebils samaupisation system
according to a second e bodlmﬁént f the present inven EEI 8] Fig. 8 is a sequence chart

ion. :
showing the operdtfSRSFRfrichiRcEiihGHIRS H1‘§§}§t8£1t§8c%?8f’ﬁ VS embodiment of the 15
present invention. [FiFi9] i Figs 6 tiayreemusxplaining thehopenagioh ofoa corientiohsh enobile

communication sys{gMie conbfiGniehFign 19 dsandiagiamiaxrisinmgrhetansminmetihgragnyventional

mobile communication %/stem. }
preserit invention.

10 [Fig. 7] Fig. 7 is a diagram showing an example of Ra Preamble
used in each cell in 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

15 present invention.

[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

25 communication system according to a first embodiment of the present

invention 1s described.

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

35 present embodiment, the mobile station UE is configured to perform



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 25 communicafion system according to a first embodiment of the
present invention is described. [0036] The mobile communication system according to the first
embodiment of the present invention is a mobile communication 30 system of an LTE scheme and
includes a radio bhse dtattonfeNB#1 thal#hdrgesa celll & vadicbzdb statior eNBR22X Tatgwianages a
cel#2, and a radighgge station eNB#3 that manages a cell#3. 9 handover from a "cell#1 (Serving cell,
Source cell)" to a "cell#2 (Target [0038] Further, since radio base stations eNB#1 and eNB#3 have 5
largely identical configurations, the configuration of the radio base station eNB is described below. [0039]
Fig. 2 shows the dpéaftioR wftthermebileccomtnonicatiorssysitens ireiB#lesent eridéinbatvwhen "PCI
Confusion" is genexatedy 14 RA4ATIAS oA iGis 2¢ife RELEORIUSIN isranerateddnfhig.mobile
communication system of t resent emb (i! ent, it is assumed that either "Re-establishment
(re-connection proc8atia)% i%@fﬁ%ﬂ%ﬂret% Sta¥& becomes "Deadlock” 15 [0041] Here, if "PCI
Confusion” is generated, preferably the "Deadlock” state should be avoided. Consequently, if "PCI

Confusion” is g_e”ﬁﬁ@%, ﬂ‘l%.”QOMS&Qm%@@ﬁ%%&ﬁ%%%@&m%%%@ﬁﬁfﬁﬁ%@ﬁ@ﬁ§t‘é_%‘ﬁgUfed SO
that "Re-establishment" of step S108 2Q .shown i F'gé@i egec ted. Such conflggrﬁd mobile
communication S}}ﬁet e&fﬁé‘%}%&é‘h ¥ ]Bl(%)i%‘éﬂn—‘te' rib@a ' bEIGw, 1 senerated.

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
20 shown in Fig. 2 is executed. Such configured mobile communication

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

25 determination unit 13, and a resource management unit 14.

[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,

30 mobile station identification information)” that can be used in the
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.,
35 C-RNTI that can be used in each cell, is specified.



[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 25 determination unit 13, and a resource management unit 14. [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, 30 mobile station
identification information)" that can be used in the 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.,

35C-RNTI that cangle sped, in each celh-ir sRciieg. 46 [904p) Ruich-Usahle G BN TLIS sregified to avoid

the overlapping amang cells that may lead to "PCI Confusion. (in other words, among the neighboring
cells using the saﬁfgl%dlli‘.aé [Wg}l%‘g ltr%ns%ﬁfs%?f“gﬂﬁlﬁ isgb‘&n?i B8N PEGBRat 1S the mobile

station UE, anothereiglibdrase stdtion eNB thtcsfo04 A/ Ebr example, the configuration is such that if the
radio base 10sstation eNB operates as the radio base station eNB#2, the transmission unit 11 sends a

C-RNTI (for example, C-RNTI#11) assigned to the mabile station UE by "Hq Command (handover control
Sianal” fom amoReTHE) C RHAASPUARER (SHl kR CENDS S TeRi5 bdsB St oA by O

Preparation ACK (regpbnsé)tfon I5EHO Preparatibe treredsetan prepitietesignal)” received from the
radio base station eNB#1 that manages the cell#1. [0048] The reception unit 12 is configured to receive

fjhe?[esrlr%ri]r?;tsigrr: tu%t@%@ﬁ?é%;é%%ﬂa%{g%%E’h ﬁrgg%ﬂf%?g}%% r]I &L\I@}Bﬂ %Igfhfeqlé%ggh%e&e (handover
completion signalptsérirby edeBnohilerstationa3E &he revslved bgshe séatistion eNB#A2,is the C-RNTI that
can be used in thg Gali#dission unit 11 sends a C-RNTI (for example, C-RNTI#11)
assigned to the mobile station UE by "Ho Command (handover control
signal)" from among the C-RNTI that can be used in the cell#2, to the
radio base station eNB#1, by "HO Preparation ACK (response)" for
15  “HO Preparation (handover preparation signal)" received from the
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

35 mobile station UE.



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 determidation 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 35
mobile station UE. 11 [0052] Further, if it is determined that the C-RNTI included in "HO Complete" is not

the C-RNT! tha f?@g@%};}%‘%{%éﬂéﬁei‘feﬂkﬁh& theespuice @ﬁ?@tﬂm'@ﬁ“ﬁﬁm%’%@f%?ﬁ%d to discard
e omplete" without assigning the source to mobile statio other words,
without notifying t @Paaisﬁ%sdaraéoas%?genéf}%ﬁﬁ e aRaBh UEFd teoé%fA%ei?? i Fig. 5, the
mobile station UEliasiudes a 46 gramsmissiontuihit 203 receptighgmie @ 2 candsa aedorinectid0 procedure
imp!ementatiqgﬂ Urli‘o%?’ple{g_@%tﬁbﬁt”é@%{ﬁ%@”tﬁ@itr%@iii§ ‘E@;E‘&iﬂ%g%é%%%nﬁlébﬁiﬂﬁéﬁ@iﬁ}? radio ba_se
station eNB, and @%‘; .cept|%n unit 2§FIS cot flgjured t(])élS req%l]ve thge s?nal sent by the radio base station
eNB. [0055] For e %t‘é,‘tﬁ ColgdrtaBRtROGich WHaY Hitertthe TREEPHSA UHIE LA PebeRfES 1o
Command (handover corhhastiegigmalyBhcluding C-RNTI that can be used in the cell#2 from the radio
base station 20 eNB#1, the transmission unit 21 sends "Common RA Preamble (common random access

preamble)"” to the fgggngﬁ)%se sstﬁtion eNE#

own 1 %‘ig. 5, the mobile station UE includes a
10 transmission unit 21, a reception unit 22, and a reconnection

procedure implementation unit 23.

[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

15 receive the signal sent by the radio base station eNB.

[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
20 eNB#1, the transmission unit 21 sends “Common RA Preamble

(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

25 Preamble”, the “HO Complete” including the C-RNTI included in the
“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),

30 if a predetermined period elapses (for example, when a timer T304
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



[0056] Moreover, the configuration is such that after the reception unit 22 receives "RA Response
(random access response)" for "Common RA 25 Preamble”, the "HO Complete" including the C-RNTI
included in the "HO Command" is sent to the radio basEstation eNB#2. [0057] The reconnection
procedure implementation unit 23 is configured to implement a reconnection procedure
(Re-establishment), 30 if a predetermined period elapses (for example, when a timer T304 which is
activated at the tir2068led@ivingtib® Gomoral tisrexpirad) tithosy shenmatification oftthéiradio resource

assigned by the radig, pase siatignshB#4, afleignHO Command" is sent by the transmission unit 21.
12 [0058] (Operation of mobile communicﬁ;[%r;ssyzfﬁn according to first embodiment of present invention)
&

The operation of the mobit& 8 SHRThHteAi BBAPRECHI MBI BR ST HESUATEAT OFR Present
invention is descritted fithts refdreticedotFigf 6tlurthersdhé desenigiion gived dseloleeimphékizes a

difference betyeep.iagAReratian of she mepilc.coMMURIGIIRN SYSISR RGAENINGID fhe fifst gmbodiment

of the present invention and the operation described in the preceding Fig. 9. 10[0059] As shown in Fig. 6,
i Sten 51001, e NPT S U R PR MR NB T LGRS K A8 Eion eNB#1

that manages the @eibtding0060hie Stept 54002 dimecadiofbtise statiomeNBydndemasaiHOths

Preparation” incluging »firshsesstrith nfarmationr te dheniadin;base station eNB#2 that manages the
cell2. [0061] In step 51003, the radio base station eNB#2 sends "HO Preparation Ack" including

"C-RNTI#11 that is one of the C-RNTI that 20 can be used in the ceII#2,. to the (adio base station eNB#1.
[0062] In step0S10045theAadib baseistition @NB#t seidd RR Reeobilgurtaion(HIEGemasand)”

including "C-RNTHig ttonhe sebilg-stating JoEe 22 0088] +a $t6Prate03: dbe mabigstatio, HE sends

HARQ Ack” to manages the cell#1.

[0060] In step S1002, the radio base station eNB#1 sends “HO
15 Preparation” including “first security information” to the radio base
station eNB#2 that manages the cell2.

[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
20 can be used in the cell#2, to the radio base station eNB#1.

[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.

30 [0064] In step S1006, the mobile station UE moves to the cell#2
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
35 Preamble” to the radio base station eNB#2 via RACH.



notify the successful reception of "RRC Reconfiguration (HO Command)" in an MAC layer (layer 2), to the
radio base station eNB#1. 30[0064] In step 51006, the mobile station UE moves to the cell#2 instructed
by the "RRC Reconfiguration (HO Command)" and establishes a downlink synchronization for the cell#2.
13 [0066] In step 51008, the radio base station eNB#2 sends "RA Response" to the mobile station UE.
The uplink resource that should be used in the next step 1009 is assigned by the "RA Response". 5
[0067] In step S1009, the mobile station UE sends "RRC Reconfiguration Complete (HO Command and

155 116 Uik oo ae S o o L Op T aat (OO I Stoh D10, T iy pace station”
using the uplink resource assign y the response .In step . the radio base station
eNB#2 executes dVeRfiEAfiort P! ggoghlﬁq%tﬁ%&%ﬂeﬁi&io}[{%ﬂ@g}%d@em&%é&%§ 8&#@
information” includeduretentfilse securisydnfdfiiationt sngnksl the tRRRRBersfiguration Complete (HO
Command Caoynplete)" notified by the radio base station eNB#1. [0069] Also, the radio base station

eNB#2 determine hﬁ?rethe "C-R!\ﬁ?lé# % ingluded in "RRC Reconfigyration Complet g#\) 20

Command Complzq\g)%li CRRATI (i n b ﬁse&niglbﬂ]i‘é ceﬁfﬁ’f??ﬁO?%erS?ﬁ‘%ﬁe dgi ination

result is "Yes", thkeperdiipnrptocees tostee 5A0D1 Gandrif anel detstniivatiple teBulis NG ghe
“C-RNTI#11” and “second security information”, to the radio base
station eNB#2, by using the uplink resource assigned by the “RA

10 response”.

[0068] In step S1010, 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

15 the “RRC Reconfiguration Complete (HO Command Complete)”
notified by the radio base station eNB#1.

[0069] Also, the radio base station eNB#2 determines whether the
“C-RNTI#11” included in “RRC Reconfiguration Complete (HO
20 Command Complete)” is the C-RNTI that can be used in the cell#2.

[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
25 (HO Command Complete)”.

[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.

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

35



radio base station eNB#2 discards the "RRC Reconfiguration Complete 25 (HO Command Complete)".
[0071] If a predetermined period elapses in such a state, the "Re-establishment (step 5108 shown in Fig.
2)" is executed by the mobile station UE. 30 [0072] In stép 51011, the radio base station eNB#2 sends
"HARQ Ack" to notify the successful reception of "RRC Reconfiguration Complete (HO Command
Complete)" in the MAC layer (layer 2), to the mobile station UE. 14 [0073] In step S1012, the radio base
station eNB#2 sen@8 7Bhim Swiiegh"30 GilBobite swatdhind asaclsive iV e NG3724] sarsiep ‘P03, when data

addressed to the @bila station 5y $osa8 parated,theradiapgse station eNB#2 sends scheduling

information to the mobile station UE by using "PDCCH (Physical Downlink Control Channel)" that uses
"C-RNTI#11". [0075] In step S1014, the radio base station eNB#2 sends "RRC 10 Reconfiguration
Complete Acknowledgéhlenttep thé (isbitelstatibnt W BA[DGESE th tstep Si016] ¢he asidio BHSE station

eNB#2 Sclendsﬁdit%él%e'ﬂ?c@ﬁ Qﬁ@%ﬁ%ﬁ&?yﬁ@éﬂ é%@i?ﬂ@@%@@@ﬁﬁ%%%@d@ﬁ l%llflrﬁ%'r;lttﬁ)tipnblf'z tb);
using a downlink resgurce assigne hedulin ern |ve e mobile station
UE, in step S1015% %ﬁ atél ) a{’}f)lﬁ dthg{é)g%ﬁﬁt‘%}é cefig ﬁ cB%tgéﬂstatlons 20
eNB#2, by using éﬁb@mmd)resbatcesaﬁs@nwﬂilﬁid Scheduling information.

[0075] In step S1014, the radio base station eNB#2 sends “RRC
10 Reconfiguration Complete Acknowledgement” to the mobile station
UE.

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

information.

[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
20 eNB#2, by using an uplink resource assigned by the scheduling

information.

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

[0079] In step S1017, the radio base station eNB#2 sends the “Release

Resource” to the radio base station eNB#1.

30 [0080] (Operation and effect of mobile communication system
according to first embodiment of present invention)

According to the mobile communication system based on the
first embodiment of the present invention, when the second radio base
station eNB#2 receives the “HO Complete” including C-RNTI other

35 than C-RNTI that can be used in the cell#2 from the mobile station UE,



[0078] In step S1016, the radio base station eNB#2 sends "RLC Status" that is transmission
acknowledgement information of the RLC layer, to 25 the mobile station UE. [0079] In step S1017, the
radio base station eNB#2 sends the "Release ResourcE® to the radio base station eNB#1. 30 [0080]
(Operation and effect of mobile communication system according to first embodiment of present
invention) According to the mobile communication system based on the first embodiment of the present
invention, when themsecontheadio base statioreeNB#2 redeivestthe "HOOCormpheteleiteluding -RNTI other

35 than C-RNTI thaf £0:06 l#sReh kL6 sedtedTom iie Mabile station LG > SIEeRELeJS.N0 response
to the "HO Complete”, t ;\f‘)ﬁf‘éﬁ{s,tabhshment" in S108 shown in Fig. 2 |s‘% cuéed, and therefore, the

wn | )
"Deadlock" state ¢ b WHER HheCPCPEoRTILiT i€ BRefRRd. 5 08P I8N cmmunication
system accordinggersacdrd embodiment of the present invention) With reference to Fig. 7 and Fig. 8,
a mobile comgunication system according to a second embodiment of the present invention is 10

described. The description given below emphasizes a difference hetween the mobile cammupnication
system according L b COLBRH A BB IR SRS KTAEBh R HSRALDR HhaSHe SRR BM S Rication
system according @b the firstsembouieetivod the present invention. 15 [0082] The mobile communication

system according to the pfgggnterRadiment is sonfigwedrsuch 2 waythakwhemu Rel Gonfusion” is
generated, the "Re-e?tablishment" in step S104 3howggi@\i,§§i}q» 21s eﬁecuted. The mobile communication

system of the pre§é’ﬁ %%baéﬁﬁﬁgh]f%&ﬁfi uree i sGeh Etd%%é betd’ 85?5%%?66@%’} When the
radio base si@iondsNg dpstates'ae thtersdio hase station bNBW2 thabhesiages ahelibel#2(Farget cell)",

the storage unit 1§ iswepfigured toBiaagsm Redicated RA Reambledpgdividugl randorpReRess

reamble)” th n in th |1#2. . . . L
preamble)” that Caem %gisr%%nt to t(ilee present invention and the mobile communication

system according to the first embodiment of the present invention.

15 [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
executed. The mobile communication system of the present

embodiment configured in such a way is described below.

20
[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
10 is configured to manage “Dedicated RA Preamble (individual
random access preamble)” that can be used in the cell#2.

25

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

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

30 [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).

[0086] For example, the configuration is such that if the radio base
35 station eNB operates as the radio base station eNB#2, the



25 [0084] Further, in the mobile communication system according to the present embodiment, the
"Dedicated RA Preamble" that can be used in each cell is specified, as shown in Fig. 7. 30 [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). 16 transmission unit
11 sends "Dedicated RA Preamble (for example, Dedicated RA Preamble#3)" assigned to the mobile
station UE by "HotComsmaswl ¢handovet tostrol sig el idromdaidnd tlee tidddicdted kAR @amble” that

can be used in theyeeli#2.4a tha radio hasesieion 4 aNE#, b HQRIeraation AGKHIoF IO
Preparation” receiyed from the radip base Stat,rlt&[] #1..[0087] Also, Wh‘%‘r%‘s th f%grdlo k()gf tation eNB

on eN
operates as the abtVB RIS bAS SR h GNIBLES). H&HE eriiMEBR M 1 iRk determine
whether the "DediPatediRiePraerhbiehréceiveddrom the mdbite, statibheUEaidithd dPeditatathRA

Preamble” thaf Ca@}bﬁ#iﬁe%mﬁ@ 61612 1P088] Moreorsy “Mpig Seierminaliepiypl tdetermines

that the 15 "Dedicated R eamble” recei\ggﬁ[rom the mobile station UE is the "Dedicated RA preamble"
that can be used iHth& 2832 e AR linit 11 is configured to send the "RA Response” to the
mobile station UE. 20 [0089] On the other hand, when determination unit 13 determines that the

e T P B R A e
can pe used In ecC , e transmis | 1§ conftigured not sen e" espo " to the

e bite station UET S0 a01 18 B G 6 T B AT Nkt CRATD 8 the second
embodimentléf thd gresamnimvehtiimeis describedwatte fefBrsnBectonrige 8. reaetverd theodeddription given

below emphasizes gifferenc hetyeen the opetatigheal H1e mehilginempmunicatiopsysiem 30 according
to the second eml%ggimqgﬂéé)f the present invention and the operation described in the preceding Fig. 9.
iNFig. 8,

[0091] As shown in step S1001A, the mobile station UE sends "RRC Measurement Report" to
the radio base station eNB#1 that 35 manages the cell#1.

[0088] Moreover, when the determination unit 13 determines that the
15 “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
mobile station UE.

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

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

30 according to the second embodiment of the present invention and the

operation described in the preceding Fig. 9.

[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
35 manages the cell#1.



17 [0092] In step S1002A, the radio base station eNB#1 sends "HO Preparation” including the "first
security information” to the radio base station eNB#2 that manages the cel112. 5 [0093] In step S1003A,
the radio base station eNB#2 sends "HO Preparation Aék" including the "Dedicated RA Preamble#3" that
is one of the "Dedicated RA Preamble" that can be used in the cell#2, to the radio base station eNB#1. 10
[0094] In step S1004A, the radio base station eNB#1 sends the "RRC Reconfiguration (HO Command)"
including the "Dedicated RA Preamble#3" to the mobile station UE. 15 [0095] In step S1005A, the mobile

station UE sends [Hg\3Q Acks 19, n@fify (ha suacessiditeasptionseh then'RRRGRecopfigurageq (HO
Command)" in the MAC layer (layer 2), to tkﬁ{?a éo base station eNB#1. 20 [0096] In step S1006A, the
ct

mobile station UE Th6V85E e dAM3 4Lk B i YRRE RERBRRL Rtioh (1B ChAHaNd)" and
establishes a dowhiipk staighroniddith tthathe cei#2s thie0s1]In step S1007A, the mobile station UE
sends the "Dedicated RA 25 Preamble#3" included in the "RRC Reconfiguration (HO Command)" to the

radio base station.eN via RACH, ] Here, when the radig base statj NB#2 determines that the
received "Dedicaté%ﬂlgﬁépea?ﬁ%?eg]‘[gﬁ %& "g?e%ligé’t PR aﬁ?egﬁ%f@%ﬁﬁ%%gaﬁ%%ﬁseﬁﬁ the cell#2,
the radio base staboapei8tarsérds inelRARegpoiBe dio thednibbildr statibhe B inhste psSAGOSA. The

uplink resource thgt sheulp) bgi tisedi RN PEXhHER LP0A imassigned by tﬁ]?e"&?\lﬁz%swrﬂﬁ%"- 18
Preamble#3" is not the "Dedicated RA &&gﬁnble" that can be used in the cell#2, the radio base station
t

eNB#2 does not seh ?h]%a‘ﬁﬁﬁﬁéls%ﬁ he mobile station UE in step S1008A. 5[0100] If a
predeterminéé period elapses in this state, the

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

15 [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
eNB#1.

20 [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.

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

[0098] Here, when the radio base station eNB#2 determines that the
received “Dedicated RA Preamble#3” is the “Dedicated RA Preamble”

30 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
“RA Response”.

35 [0099] On the other hand, when the received “Dedicated RA



"Re-establishment (step 5104 shown in Fig. 2)" is executed by the mobile station UE. [0101] In step
S1009A, the mobile station UE sends the "RRC 10 Reconfiguration Complete (HO Command Complete)”
including the "second security information" by using thé&iplink 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 15
verification process on the mobile station UE by using the "second security information” included in the
"first security inforfhationb ke thies "RR G IRe Defigematio RAoMplete {HO Qarmmmand Eomglete)” notified by

the radio base stafjon eMB#d. 28 {01930 5IRR SIOLIM thaviagio hgse statonshBRsends the "HARQ
Ack" to notify the successfu| receﬁgon f.the "RRC Ii%%o-nflguratgn Complete (HO Command Complete)"”

in the MAC layer (E5°95%0 tRd MBI LafsAtiRE 8o GAF a0 €1012A, the radio base station
eNB#2 sends the "Path Switch" to the mobile switching machine MME. [0105] In step 51013A, when the

data addressed to e fofile statiopddeisgeneratgd,1hg radigfiase statiop,eNBEZsendsthe scheduling
30 information to the mobile station UE by using the "PDCCH (Physica] Downlink Cantrol Channel)" that
1565 "mow C.RNTIRH RGBS i bt S BIBEAE e tafo Bhsd SSHH SKIDSS sEhtl the “RAC
Reconfiguration Cowiplbte xdkooWlddgement" to the mobile station 35 UE. 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 oy \sing the dowdligisggsouce assigned by & SEUidas the “RRC
10 Reconfiguration Complete (HO Command Complete)” including the

“second 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

15 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 Command Complete)”
notified by the radio base station eNB#1.

20 [0103] In step S1011A, the radio base station eNB#2 sends the “HARQ
Ack” to notify the successful reception of the “RRC Reconfiguration
Complete (HO Command Complete)” in the MAC layer (layer 2), to the
mobile station UE.

25 [0104] In step S1012A, the radio base station eNB#2 sends the “Path
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
30 information to the mobile station UE by using the “PDCCH (Physical

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
35 UE.



5 information. [0108] Alternatively, in step 1015A, 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 10 information. [0109] In step S1016A, the tddio 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 51017A, 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 20 second embodiment of

the present inventignowhen the fnghia station UE aends the sRedicatad A Risaubig . offagh than the

"Dedicated RA Pr

le" that can be ysed in the cell#2, sipce the seco dio base statio
not respond to the?ﬁf) e@ﬁ&)P %ﬁée,dth@"lglége%iﬁﬁgﬁmﬁrﬁ%z gﬂo&}ﬁil’inl‘—ai .P?
and therefore, 25 shetipeddlbcky state cahdd@wnidel ndromthe SRS ECenfogiond ichededated. [0112]
The characterstics,of the,pigsent 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

10

15

20

25

30

35

Y50 faotd trase station)i that epan8dged theheeth#bile 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.

[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.

[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
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 S104 shown in Fig. 2 is executed, and therefore,
the “Deadlock” state can be avoided when the “PCI Confusion” is

generated.

[0112] The characteristics of the present embodiment as described

above may be expressed as follows.

[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

eNB#2 does
is executed,



35 including a step of transmitting "HO Command (a handover command 20 signal)" including C-RNTI
(mobile station identification information) that can be used in the cell #2, to the mobile station UE, and a
step in which the mobile station UE transmits "CommoR°RA Preamble (a common random access
preamble)” to a radio base station eNB#2 (a 5 second radio base station) that manages the cell #2, after
receiving "HO Command", and a step in which the mobile station UE transmits "HO Complete (a
handover completidogrsirial)idhofud @ RRITT | (nclbdedstatiH@ Coentrifivdtiom thefradio base station eNB

#2, after receivingiRA BESBRNSS (R1ARACBAL§OSS (eIRO RSN s RBNeNRALD £ E%@?‘R'P"’_ and a
step in which the raégléo ba%%(s)tatl%g eNB#Z,notlfﬂﬁEa1 a radio resource aSS|gn1(i19 to. the mobile station UE by

. ) i
using C-RNTI inclddegin® BPlefd® hntitis daRsmitad HAPERRRTHhUIGED I?‘EH Complete”
is C-RNTI that carde msedinnde weh ¢#2.s85i0¢24] hhetfietfirst chdiacteristic oftihe prddd#he dmbodiment,

the mobile staion /e, ues cOmprisesn) SIERORREITINGS teapmmeconpogeduignena
pre etermine pe[; e sSes Or,exa.m e, when a uime IS explre Wi receivin C
Lo e T R AR T T A D e (b e R
Command". [0115]Hrth€ dinsp baraGtetistivdofihie presehitemmbodignet’ thechdionzase-HADh eNB #2

may further comprisei agktgpiaf disoardingmidPaComplele withowdesnending ONBQ:&onplste”, when it
is 25 determined that the C-Ro%%l g%cluded in "HO{E{:ﬁiomplete" is not the C?-PNTIJ at can be used in the
c € t

cell #2. [0116] A disf61'3'%e SRREAst BF OB ASHEEMBIRAAERL i A haRBdlP mthod in which
a mobile stafion UBrperfdries hadde\xeBOfrorhigleéh ¢ 1adia bels¢2tabiomidiidfa stepiresvhich the radio

base station eNB #]Jat-nanagesdhg £el ¢k sranemits ik "B GHMDENGy using C-RNTI
included in “HO Complete”, when it is determined that C-RNTI
included in “HO Complete” is C-RNTI that can be used in the cell #2.

15 [0114] In the first characteristic of the present embodiment, the mobile
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

20 transmitting the “HO Command”.

[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

25 determined that the C-RNTI included in “HO Complete” is not the
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
30 from a cell #1 to a cell #2, comprising a step in which the radio base
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
35 base station eNB #2 that manages the cell #2, after the mobile station



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 35 base station eNB #2 that manages the cell #22hfter the mobile station 21 UE receiving "HO
Command", and a step in which the radio base 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 itV thereedli#ih @aritist€primbankdich 4hd naobilerstatiow tiEhtrahsmislibl® ©Gemplete” to

the radio base station gNBAZpajier theduphile siRHoRLESaEEVING (RA REIIANSE @0 asgiep in which
the radio base station eNB #2({10tlfles,a r d|g resqQurce assigned to the mﬁbﬂi%s ation UE, after the radio
base station eNB ¥2f&céivirig Hey BlRigletdat b L7 I Hhe SECBRdEha s elfresent

embodiment, the ifdbdle statioR A Breayn hlehéh sorprnide aistehiof Jerfoethitg, saretenstegtiom procedure
when a predetermingd peried @lapsesJierierampie, Wheha Umerd s, fxgred). witheyhigceiving the
"RA 15 Response’, after the,mobllrﬁ%tr?#)%n L?JnF tran mlttln(gb'.'%edlcated RA Preamhle". [0118] In the
second characterigfitof tHe iHBsé diff&RE, HEr 0o hsse’ SEtigh eNi #55R5) RértheY tomprise a
step of not 20 tranResitting éther R Responserttocthéhe obife stationsyE jevhe N B i Hatenfased that the
received "Dedicated R Rieamble;dsiabiDerigatad S Peamble ' thatgenbeuserin theseell #2. [0119]

A gist of a third chafracteris#?#)f ge €fEresent e;ﬁg)o@'lmen i% a 25 radio base station eNB that can operate,
when a mobile stat &til@% e o# LHaAUBVer from the'Rel' &1 to the cell #2, as the radio base station
eNB#2 that frfanages the cell #2, comprising a transmission unit 11 configured to transmit C-RNTI that

can be used in thgeeliA2.Hodhe rrdiolpss stationeNR #s imesnnse toe iR Rigraratienda 30
handover preparatioqosli na}%‘;{.ecei from thte ra i0 base station eNI% #1 that manages the cell #1, and

a resource assign%%n% tnit . 'Chfigtred'ft’ noﬂFy aeﬁfaa%l}lé)gdﬁ?ceaaés?djne? t8' themobié station UE by
using C-RNTI inclogethimetsiorC amptetkir evhsh énis alepsieditted thaed -RRToidckldeddn "Hor Complete”

received from the gRgBiifle, when a timer T304 is expired), without receiving the “RA
15 Response”, after the mobile station UE transmitting “Dedicated RA

Preamble”.

[0118] In the second characteristic of the present embodiment, the
radio base station eNB #2 may further comprise a step of not
20 transmitting "the RA Response" to the mobile station UE, when it is
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
25 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
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
30 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 is determined
that C-RNTI included in "HO Complete" received from the mobile
35 station UE that can be used in the cell #2.



35 station UE that can be used in the cell #2. 22 [0120] In the third characteristic of the present
embodiment, the resource assignment unit 14 is configured to discard "HO Complete" without responding
to "HO Complete”, when it is determined that 5 C-RNTE#cluded in "HO Complete" is not C-RNTI that can
be used in the cell #2. [0121] In the fourth characteristic of the present embodiment is the radio base
station eNB that can operate, when a mobile station UE 10 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 trangibfRAReRRORRE: O e MORIE SRIIQR Yke WieLiE dataaingd ibat iRedicated RA
Preamble" received from the mobile station UE is ','Dedic?ted R(i« reamble” tﬂgéczf agglseq in the 15
hotity rce assify

cell #2, and a resdGRBEESiGRMBRFHHRE 145G U448 Faaseatd %kethe mobile
station UE, when YHh@ompietesrid regetved IOmGhexmebie statien WE afteetansmitthg HRA Response”

to the mobile stationifer 2O[Q124LInithe frorituehpracienstic,e! (e Rrepenhemhedinent dhe resource

assignment unit 14 may Z% onfigured not to transmit "RA Response" to the mobile station UE, when it is
determined that "D88IESEE 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] tatigR-UG canabig.oh perfosminghandgyersiam dhe salididdo thergell #2,
comprising transmiitlrt%g "the Common I%ﬁa]%&ek?mble" to the radio hase statiog. NB #2.tha nages the

cell #2, after receil/ tﬁésf‘o ii{eRelt W:Iﬁ%]fhgf CERNTI that Cah 5e°0ed thake Lelf #2 from the
radio base si@ionrenfdrnshlaa nebovagesrive ¢kt #e1hid the tlamspitsidn anithe cedfiguredeto transmit

"HO Complete” ingluding CNRNAS inchudad in shetHO enmmandpriathe sadiease statiameiNB #2, after

receiving "RA Resﬁor(]:%%fllgu%gﬁ %8”%1?21%%51‘101\: F')'E?gn}?elgponse" to the mobile station UE,

when it is determined that "Dedicated RA Preamble" received from the
mobile station UE is "Dedicated RA Preamble" that can be used in the

15 cell #2, and a resource assignment unit 14 configured to notify a radio
resource assigned to the mobile station UE, when "HO Complete" is
received from the mobile station UE after transmitting "RA Response"
to the mobile station UE.

20 [0122] In the fourth characteristic of the present embodiment, the
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

30 HO Command " including C-RNTI that can be used in the cell #2 from
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



23 [0124] In the fifth characteristic of the present embodiment, the mobile station UE may further
comprise a reconnection procedure implementation unit 23 configured to perform a reconnection
procedure when a predetermined period elapses (for ekample, when a 5 timer T304 is expired), without
receiving "HARQ Ack (a response)” 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 10 mobile station UE
capable of perforrhiig hhhdovbe fréiftthebeliat doithe: cell #heoprprsing trarsmissiort urtih21 configured

to transmit "Dedicgigd; RA Rigamblerrthat '}“Q&H%?dé&mﬁﬁ%” ng&mﬁl@qgglpaﬁpoggq;meNB #2 that

manages the cell #2, after receiving "the HO Command" from the radito base station eNB #1 that

manages the cell T8 ML BHYAEEMisNBh uhit cORRGEREEED tihsAiT*RIF'CImPiERe RetHE Padio base
station eNB#2" afteraescbiviagviRA ReppotserioiiDedivated] RAGPreantifle dxam the, radierbase station

eNB #2. [012‘_§] |nttﬂﬁeﬁixﬂ%maﬁéc@ﬂﬁ%@f_t%ﬂ{%ﬁme_%@%@ﬂigm@ﬂ%m 20-mahile sipiardYE may _
further comprise afrecon ection progedure m;glemen@or% nltéS c%nfl?}%red to perform ?glr connection
procedure when a prBHet8fmil DePidifeliiia ot ika éjlef’I Ren‘A3INEBH T304 is ‘é[}fbi , without
receiving "RA Redpemsetaftér 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 tq."PCI Confusion" and
e "HO Compidi22 oA TR S0 TR U B8 el il 35 e U BME Fthe Tebio baso
station eNB#2 doesakoteedporhtd/ihec i abGoaiphetefoon 28] v nrdeefo b rbletodedls & btetion eNB#2

nHogt% receilve the é‘h@c@%mgigeteaﬁrplt%ﬁfﬁ%u@4&1@??@%@0&9&tl@qh r&szﬁfpg@w@dl %ﬁt%éﬁsrﬁﬁebiving tze_
" omplete, as,fescribed.in,detail before,, it js conceivable.that the "C- "that c e used in
flesgribed i defal betoie, i e RN

each cell or "Dedicated BASr&imblead i, that can be used in the ce to the radio
base station eNB #2 that manages the cell #2, after receiving "the HO

Command" from the radio base station eNB #1 that manages the cell
15 #1, and transmission unit configured to transmit "HO Complete" to

"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
20 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 "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
30 problems such as interference can be avoided if the radio base station
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

35 receiving the “HO Complete, as described in detail before, it 1is



[0129] It suffices that the range of the "C-RNTI" that can be used or 5 the "Dedicated RA Preamble" is
split between the neighboring cells in which the "PCI confusion” can occur. [0130] Also, in order for the
radio base station eNB#2 not to receive the "HO Compléte" or to ensure the discarding of the receipt
even after 10 receiving, it is possible to set that the configuration of "PRACH", the physical random
access channel, which sends the "Common RA Preamble” to "Dedicated RA Preamble" is differed among
the neighboring celisieivhicke "RICA torifasion REA"Becural 5043 1§ Exaseglemofahehdiffelemisetting

include: a setting efyJ@RL-3edURRACE - dan.anRerRligM Gf series of "RA Preamble” is changed, and a physical
resource blocks assignment of time/frequency direction of "PRACH", that is, "PRACH configuration”, is

changed. 20 [0132] The setting of the previously mentioned usable "C-RNTI" and "Dedicated RA
Preamble", settind ®f2fddttseylfermet hatl tPRACH corffiguratoMNEY bé automatiealiyeskoaccording to

a "plug and play" praceguts alithe imeet staning {he padio basesstationniaLexample 230133 For
example, at the tlm%of st rtlr‘l‘%gnh%ra 0 basg station, an OAM server may ge connected and the setting
Gl

may be set for the A6 BB&e RO Me GAM SENer. [0134] Note that the neighboring cells where
"PCI confusion" can occur 30 denote, when an arbitrary cell is noticed, an aggregate of cells which utilize

an io!sngC_al EC| aéb@@@ﬁb@@&%d%ﬁeggﬂﬁm %ﬁi%ﬁ@i%ﬁt%@atﬁmeﬂqyf% ﬁﬁ‘é’ﬁl‘;tﬁqﬁeg%i@e_ ﬁ%fuk?diog_
provided in the ra e station,, t is noted that the operation, of the above-descriped the radio
e station N KSHIR T g Bt RRHE TR RSBIE CtL B BB e bE TR St by a
hardware, m&y algedsavimmslemantod 15y b sdfiveaite ilnod Glee exarimur b enprdcd3BYCaRNd ey further be
implemented by tha,¢eraRinatigeithe 8ats channel, which sends the “Common RA
Preamble” to “Dedicated RA Preamble” is differed among the

neighboring cells in which “PCI confusion” can occur.

15 [0131] Examples of the different setting include: a setting of “root
sequence” for generation of series of “RA Preamble” is changed, and a

physical resource blocks assignment of time/frequency direction of
“PRACH”, that i1s, “PRACH configuration”, is changed.

20 [0132] The setting of the previously mentioned usable “C-RNTI”
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.

25 [0133] For example, at the time of starting the radio base station, an
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
30 denote, when an arbitrary cell is noticed, an aggregate of cells which
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

35 confusion” can occur may be automatically sought by a “plug and play”



[0137] The software module may be arranged in a storage medium of 10 an arbitrary format such as
RAM(Random Access Memory), a flash memory, ROM (Read Only Memory), EPROM (Erasable
Programmable ROM), EEPROM (Electronically Erasat¥e and Programmable ROM), a register, a hard
disk, a removable disk, and CD-ROM. 15[0138] The storage medium is connected to the processor so
that the processor can write and read information into and from the storage medium. Such a storage
medium may alsofloeagounpulatedeith the beacedsohaFeesstdrage medium and processor may be arranged
in ASIC. Such the ASIC may be arranged in the radio base station eNB, 20 Mobile switching center MME
or the mobile statl urther, s ast rage medium or pro esso mayé%ﬁg ged as a discrete

component, in the P&dgig bﬁ éss?éﬁS R Shitipngickhte? 2600 UE.
25[0139] Thus, thegpressatinuesiidh Msbbbea\e»qglalngd:ﬂfndetalmwlilmghhmmm&e d@etht;ed

embodiments; hO‘W%d&'ﬁ@MB}lﬁﬁ@ﬁ%‘X E’?@%é%@@ ”ih@ﬁf ﬂéotB@ H&ﬁﬁ%%éfh"c%'atw is not limited
to the embodiments lained in. The pre invention can be implemented corrected and
oificd madt il TAC Lo A 5 UG et Bl P ERSERGT e P euB b RB i Hhed by the
claims. Therefore,lmeldewnmmhsoth@ecgpebm@amwm id irftertoigd for explaining the example only and
does not impose any limited meaning to the present invention. 26 CLAIMS [Claim 1] A handover

method in which a[ %E% tatio erforms}a andover from a first cell to as cond cell, wherein 5a first
Fadiio base station st T SRR L Bdels BT ANSEH of PhALiity BIHL Y command
signal includiry mobilertitiemidéntifieationdhfermBioH (RamcmbelasessitMhemserdnd déiisto the mobile
station; a steR inovhicRang ebile @E@t@omw}tsmqmaggm O ascaasRIeRMDIE to a

second radio bas the seco Il r rec the han mand signal;
a step in which the ?‘r&%e ;@%@agﬁ% 89118%& (i‘er%%%pf’e?on agg [iste 7 %6 bife station
identification informsstioreinciuaeHinthle, I@ah@@%@bémﬁiahd%@ﬂ)téﬁﬁylsecond

15 [0138] The storage medium is connected to the processor so that the
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,

20 Mobile switching center MME or the mobile station UE. Further,
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.

25 [0139] Thus, the present invention has been explained in detail by
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

30 the gist and the scope of the present invention defined by the claims.
Therefore, the description of the specification is intended for
explaining the example only and does not impose any limited meaning

to the present invention.

35



15 radio base station, after receiving a random access response to the common random access
preamble; and a step in which the second radio base station notifies a radio resource assigned to the
mobile station by using the mobile station identificationZhformation included in the handover completion
signal, 20 when it is determined that the mobile station identification information included in the handover
completion signal is the mobile station identification information that can be used in the second cell.
[Claim 2] 25The handover method according to claGLAIWHerein the mobile station further comprises a
step of performing g tggonnection procedure when a predetermined period elapses, without receiving a
response from the second radio hase station, after, tran?Jg#ithing the h gldover command signal. 30 [Claim

3] The handover method PRAGYETCIARRTR AT 21 h SRRt sdRORY FadibHER sPAEoN Mifther
comprises a step bhadidcaedificptheahansiovell dompietion digridl witlkoainesponding to the 35 handover

completion signal, whgn ig?gg@ggrgﬁgr&egatg@ggl_a@impgﬂgtgga%g_tggg @@ﬁfﬁ@tmliemﬁ@g@;includgd in
the handover completion signal is not the mobile stat|$§11|1 entification information hatéagbbe used in the

second cell. 5[Claim 4] & AHadoVEHHBHSE R Wh PYGiIE°LPAHER Hetterfs HAHYSVESfrom a first

cell to a second callpbdmpsisitign identification information that can be used in the
second cell, to the mobile station;

a step in which the mobile station transmits a common random

10 access preamble to a second radio base station that manages the
second cell, after receiving the handover command signal;

a step in which the mobile station transmits a handover
completion signal including the mobile station identification
information included in the handover command signal, to the second

15 radio base station, after receiving a random access response to the
common random access preamble; and

a step in which the second radio base station notifies a radio
resource assigned to the mobile station by using the mobile station
identification information included in the handover completion signal,

20 when it 1is determined that the mobile station identification
information included in the handover completion signal is the mobile

station identification information that can be used in the second cell.

[Claim 2]

25 The handover method according to claim 1, wherein the mobile
station further comprises a step of performing a reconnection
procedure when a predetermined period elapses, without receiving a
response from the second radio base station, after transmitting the
handover command signal.

30
[Claim 3]

The handover method according to claim 1 or 2, wherein
the second radio base station further comprises a step of
discarding the handover completion signal without responding to the

35 handover completion signal, when it is determined that the mobile



a step in which a first radio base station that manages the first cell transmits a handover command signal
including mobile station 10identification information, to the mobile station; a step in which the mobile
station transmits an individual random access preamblé“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; 15a step
in which the second radio base station transmits a random access response to the mobile station when it
is determined thatstire iecedat ifidvidualirdodortacsess bréadbietisethe inthvieluab rapbigmoaccess

preamble that canbe,used IRFNeIReeRneh £e Ly 2:5LP; e WhiRR 10R M abAS StatiRh tiangnis gpandover 20

completion signal to the second radiq base station, after receiving the random access response; and

a step in which th& $&toRd PEdTE $aE Gation notifies a radio resource assigned to the mobile station,
after receiving the handover completion signal. 25 [Claim 5] The handover method according to claim
4, wherein the mofilg, statign further comprises a step of performing a reconnection procedure when a

predetermined period elaps ,Wghout recei ing the 30 ar‘]f?;m acceﬁ{ires ogse, after{[ransmitting the
individual random accesstrEiﬁﬁ %YG[&IaW%{]O n nBov8PHethot Ade8rdity t8'¢tdim 4 or 5,
wherein the 35 sebend sadiofbese sfatishdelitieraceasprsesed] steprafmemgansmitting 28 the random

access response to the mpbjlgsiatigmiwharyitis detaomingd fhatihe taeeivedindbddyrl random access

reamble is not the indjvidual random access preamble that.can pe used in the second cell.
p ceh transmits arﬂang[overpcomman s1gna 1nc§u‘alng mogﬁe sta%lon

10 1identification information, to the mobile station;

a step in which the mobile station transmits 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 the
handover command signal;

15 a step in which the second radio base station transmits a
random access response to the mobile station when it is determined
that the received individual random 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

20 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 station, after receiving the handover
completion signal.

25
[Claim 5]

The handover method according to claim 4, wherein the mobile
station further comprises a step of performing a reconnection
procedure when a predetermined period elapses, without receiving the

30 random access response, after transmitting the individual random

access preamble.

[Claim 6]
The handover method according to claim 4 or 5, wherein the

35 second radio base station further comprises a step of not transmitting



5 [Claim 7] 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 station that manages the second cell, comprising: 10a
transmission unit configured to transmit mobile station #entification information that can be used in the
second cell, to the first radio base station, in response to a handover preparation signal received from the
first radio base station that manages the first cell; and 15a resource assignment unit configured to notify a
radio resource assignedandhsmebilesstatiespoy sising thehmobilebstatiehadentjficatien informmation

included in the hapdpyviar complgtien sigpalewhen fdswWataiMmingd shabihe saqhils sigtionddgatification
information included in the handpver completion signal r el\ﬁbggr(?g 0 the lelek:tatlon is the mobile
%I@t? elfl

station identificatiGR nfBHNARGR tH: 484 T 0 SiMSf e RS BIRE station
according to claint@llwherein 25the resource assignment unit is configured to discard the handover
completion signal without responding to the handover completion signal, when it is determined that the
mobile station idenﬁ'ﬁiicatio information included in the handover completion signal is not the mobile
station identification iAt8tmation that can be used in 30the second cell. [Claim 9] A radio base
station that can operate, whendaomiobile statiomptrformshandowde frothenfirstreehite sssetond cell, as a

second radio 35 bgsgrstatiom alvanaess therseeand1Call .ComBHAING1129s a second radio

base station that manages the second cell, comprising:

10 a transmission unit configured to transmit mobile station
1dentification information that can be used in the second cell, to the
first radio base station, in response to a handover preparation signal
received from the first radio base station that manages the first cell;
and

15 a resource assignment unit configured to notify a radio resource
assigned to the mobile station by wusing the mobile station
identification information included in the handover completion signal,
when it is determined that the mobile station identification
information included in the handover completion signal received from

20 the mobile station is the mobile station identification information that

can be used in the second cell.

[Claim 8]
The radio base station according to claim 7, wherein
25 the resource assignment unit is configured to discard the
handover completion signal without responding to the handover
completion signal, when it is determined that the mobile station
identification information included in the handover completion signal
is not the mobile station identification information that can be used in

30 the second cell.

[Claim 9]
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

35 base station that manages the second cell, comprising:



a transmission unit configured to transmit a random access response to the mobile station, when it is
determined that the individual random access preamble received from the mobile station is the individual
random access preamble that can be used in the secoB? 5cell; and 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.
10 [Claim 10] The radio bastrstetionsacoording toc@idigud e whereinansntite aeseurterassigassent unit is

configured not to yransmit the sandemAgeess Gskaise 1PHbE Mebile siatignmwhen itis detgmined 15
that the individual ra ,%(;a;lugicess preamble recewec“gm the mobile stgélon is ?ijc)%nthe individual random

access preamble th: R A tAECESE JHE RBIP Y FSRT YR8 R Th 5BA SRt SEah M bf performing
handover from a firse gelilivid setond deth eoneprsimgambla taatiornaeeessprearrbiesgemsdission unit
configured to grangmit: 8 ggmmon random access preamble to a second radio base station that manages
the second cell, after receiving a handover 25 command signal includin obileﬂ%?)tion identification

information that can be u8etPHE S8ESH I H o thE HEIFRERS BRI AP HEHAYES the first cell;
and a handowessagnpletiothsignab ttarsatissio rinddrifiharedotetransmitedihandgwer completion

signal including the.mebig siaten R0 idesTificatianinfermation incudead inthe handovescarpgand signal,
to the second radio base station, after rficeivin O% random access response to the common random

access preamble.r%%ponse to the mobile stat
10

[Claim 10]
The radio base station according to claim 9, wherein
the resource assignment unit is configured not to transmit the
random access response to the mobile station, when it is determined
15 that the individual random access preamble received from the mobile
station is not the individual random access preamble that can be used

in the second cell.

[Claim 11]
20 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 handover

25 command signal including mobile station identification 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

30 1identification information included in the handover command signal,
to the second radio base station, after receiving a random access

response to the common random access preamble.

[Claim 12]

35 The mobile station according to claim 11, further comprising a



reconnection procedure implementation unit configured to perform a reconnection procedure when a
predetermined period elapses, without receiving a response from the second radio base station after
transmitting the handover command signal. 5 [Claim 13 A mobile station capable of performing
handover from a first cell to a second cell, comprising: a random access preamble transmission unit
configured to 10 transmit an individual random access preamble that can be used in the second cell to a
second radio base statior thatnmarnagds: tieeiseckncslj tafte r veceiving ig iwerti dvep edimmmard signal from

the first radio base stgfigR Hiak ﬂgﬁﬁyt@%vfl{éhc&'brae'&%?emlnﬁ@&%&QHIP'Q%%%QWHE%U%WSS'W unit

configured to 15 transmit a handover completion sggal to the geco rglo base station after receiving a

random access reSpHEE® the HAOAL rdhaBm BeeSSPREAMBRE I fon? 1156 sELBHAadid Bhse station.
[Claim 14] 20The tnebiienstating Aot brainty e cledm 13 rfdréhgn gbmprising a reconnection procedure
implementation unit configured to perform a reconnection procedure when a predetermined period
elapses, without r?é |\1|ng tg]e random access response after transmitting the individual random access

preamble. 25 aim-1
A mobile station capable of performing handover from a first

cell to a second cell, comprising:
a random access preamble transmission unit configured to
10 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 first radio base
station that manages the first cell; and
a handover completion signal transmission unit configured to
15 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.

[Claim 14]

20 The mobile station according to claim 13, further comprising a
reconnection procedure implementation unit configured to perform a
reconnection procedure when a predetermined period elapses, without
receiving the random access response after transmitting the individual
random access preamble.

25



