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DESCRIPTIONDESCRIPTIONDESCRIPTIONDESCRIPTION    

HANDOVER METHOD, RADIO BASE STATION, AND MOBILE 

STATION 

 

TECHNICAL FIELDTECHNICAL FIELDTECHNICAL FIELDTECHNICAL FIELD 5 

[0001] The present invention relates to a handover method, a radio 

base station, and a mobile station. 

 

BACKGROUND ARTBACKGROUND ARTBACKGROUND ARTBACKGROUND ART    

[0002] With reference to Fig. 9, an operation in which a mobile station 10 

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. 

 

[0003] As shown in Fig. 9, in step S2001, the mobile station UE sends 15 

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 

Preparation” including “first security information” to a radio base 20 

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 

the cell#1 and the cell#2 and the mobile station UE, or may also be 25 

“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. 

 

[0006] In step S 2003, the radio base station eNB#2 sends “HO 30 

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. 

 

[0007] In step S2004, the radio base station eNB#1 sends “RRC 35 
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Reconfiguration (HO Command)” including “new C-RNTI” to the 

mobile station UE. 

 

[0008] In step S2005, the mobile station UE sends “HARQ Ack” to 

notify the successful reception of “RRC Reconfiguration (HO 5 

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 

establishes a downlink synchronization for the cell#2. 10 

 

[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 

eNB#2 via RACH (Random Access Channel). 15 

 

[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 

radio base station eNB#1. 30 

 

[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 

station UE. 35 

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 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 
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[0015] In step S2012, the radio base station eNB#2 sends “Path 

Switch” to a mobile switching machine MME. 

 

[0016] In step S2013, the radio base station eNB#2 sends scheduling 5 

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. 

 

[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 stations 

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 INVENTIONSUMMARY OF THE INVENTIONSUMMARY OF THE INVENTIONSUMMARY OF THE INVENTION    

PROBLEMS TO BE SOLVED BY THE INVENTIONPROBLEMS TO BE SOLVED BY THE INVENTIONPROBLEMS TO BE SOLVED BY THE INVENTIONPROBLEMS 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, 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 

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

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 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 is the
identification information to identify each cell, is 
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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 

handover to the cell#3 not intended from the cell#1, then the mobile 5 

station UE that has erroneously moved 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 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 

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 PROBLEMSMEANS FOR SOLVING THE PROBLEMSMEANS FOR SOLVING THE PROBLEMSMEANS FOR SOLVING THE PROBLEMS 

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

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,  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 moved 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 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 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 is installed. [0026]
Therefore, the present invention is intended to overcome the 
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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 

that can be used in the second cell, to the mobile station, a step in 5 

which the mobile station transmits a common random 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 10 

signal, to the second 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, when it is 15 

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. 

 

[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 

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 

station when it 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 

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 in which the mobile station transmits a common random 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 10 station
identification 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 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 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 
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station, after receiving the handover completion signal. 

 

[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 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 first radio base station, in 

response to a handover preparation signal received from the first radio 

base station that manages the first cell and a resource assignment unit 10 

configured to notify a radio resource assigned to the mobile station by 

using 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 the mobile station is the mobile station 15 

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 

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 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 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 

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  6 station, after receiving the handover completion signal. [0029] A gist of a third characteristic of
the present invention is a radio base station that can operate, when a mobile 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 first radio base station, in response to a handover preparation signal received from the
first radio 10 base station that manages the first cell and a resource assignment unit configured to notify a
radio resource assigned to the mobile station by using 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 15 signal received from the mobile station is 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. 
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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 a handover completion signal 

transmission unit configured to transmit a handover completion signal 

including the mobile station identification information included in the 5 

handover command signal, to the second radio base station, after 

receiving a random access response to the common random access 

preamble. 

 

[0032] A gist of a sixth characteristic of the present invention is a 10 

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 

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 INVENTIONEFFECT OF THE INVENTIONEFFECT OF THE INVENTIONEFFECT 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 DRAWINGSBRIEF DESCRIPTION OF THE DRAWINGSBRIEF DESCRIPTION OF THE DRAWINGSBRIEF 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 

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  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 a handover completion signal transmission unit configured to transmit a handover
completion signal 5 including the mobile station identification 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. 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 
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according to the first embodiment of the present invention. 

 [Fig. 4] 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. 5] Fig. 5 is a functional block diagram of the mobile station 5 

according to the first embodiment of the present invention. 

 [Fig. 6] Fig. 6 is a sequence chart showing the operation of the 

mobile communication system according to the first embodiment of the 

present invention. 

 [Fig. 7] Fig. 7 is a diagram showing an example of Ra Preamble 10 

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 

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 INVENTIONBEST MODES FOR CARRYING OUT THE INVENTIONBEST MODES FOR CARRYING OUT THE INVENTIONBEST 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 

invention 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 

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  8 according
to the first embodiment of the present invention.        [Fig. 4] 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. 5[Fig. 5] Fig. 5 is a functional block diagram of the mobile station according to the first
embodiment of the present invention.        [Fig. 6] Fig. 6 is a sequence chart showing the operation of the
mobile communication system according to the first embodiment of the present 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. 
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handover from a “cell#1 (Serving cell, Source cell)” to a "cell#2 (Target 

Cell)”. 

 

[0038] Further, since radio base stations eNB#1 and eNB#3 have 

largely identical configurations, the 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 

[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” is 

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 management 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 

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 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 base station eNB#1 that manages a cella a radio base station eNB#2 that manages a
cell#2, and a radio base 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 operation of the mobile communication system in the present embodiment when "PCI
Confusion" 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" is 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. 
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[0045] Such usable C-RNTI is specified to avoid the overlapping among 

cells that may lead to “PCI Confusion” (in other words, among the 

neighboring cells using the same PCI). 

 5 

[0046] The transmission unit 11 is configured to send a signal to the 

mobile station UE, another radio base station eNB, etc. 

 

[0047] For example, the configuration is such that if the radio base 

station 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 "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 

“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. 35 

[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 can be used in each cell, is specified.  10 [0045] Such usable C-RNTI is specified to avoid
the overlapping among cells that may lead to "PCI Confusion" (in other words, among the neighboring
cells using the same PCI). 5 [0046] The transmission unit 11 is configured to send a signal to the mobile
station UE, another radio base station eNB, etc. [0047] For example, the configuration is such that if the
radio base 10 station 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 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. 
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[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 the mobile 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 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 

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 

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.  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 5 Complete" without assigning the radio resource to the mobile station 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 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. 
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[0058] (Operation of mobile communication system according to first 

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 

“RRC Measurement Report” to the radio base station eNB#1 that 

manages the cell#1. 

 

[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 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 

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 

[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.
12 [0058] (Operation of mobile communication system according to first embodiment of present invention)
The operation of the mobile communication system according to the first embodiment of the present
invention is described with 5 reference to Fig. 6. Further, the description given below emphasizes a
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. 10[0059] As shown in Fig. 6,
in step 51001, the mobile station UE sends "RRC Measurement Report" to the radio base station eNB#1
that manages the cell#1.    [0060] In step 51002, the radio base station eNB#1 sends "HO 15
Preparation" including "first security information" to the radio base station eNB#2 that manages the
ce112.    [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 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 
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[0066] In step S1008, 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 Complete)” including 

“C-RNTI#11” and “second security information”, to the radio base 

station eNB#2, by using the uplink resource assigned by the “RA 

response”. 10 

 

[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 

the “RRC Reconfiguration Complete (HO Command Complete)” 15 

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 

Command 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 Command 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. 

 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 

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
Complete)" including "C-RNTI#11" and "second security information", to the radio base station eNB#2, by
using the uplink resource assigned by the "RA 10response". [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 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 51011, and if the determination result is "No", the 
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[0073] In step S1012, the radio base station eNB#2 sends “Path 

Switch” to a mobile switching machine MME. 

 

[0074] In step S1013, when data addressed to the mobile station UE is 

generated, the radio base station eNB#2 sends scheduling information 5 

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 

Reconfiguration Complete Acknowledgement” to the mobile station 10 

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 

station UE, by using a downlink resource assigned by the scheduling 15 

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 

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

information. 

 

[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. 25 

 

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

Resource” to the radio base station eNB#1. 

 

[0080] (Operation and effect of mobile communication system 30 

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 

than C-RNTI that can be used in the cell#2 from 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 step 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 sends "Path Switch" to a mobile switching machine MME. [0074] In step S1013, when data
addressed to the mobile station UE is 5 generated, the radio base 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 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. 
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since there is no response to the “HO Complete”, the 

“Re-establishment” in S108 shown in Fig. 2 is executed, and therefore, 

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

generated. 

 5 

[0081] (Mobile communication system according to second embodiment 

of the present invention) 

 With reference to Fig. 7 and Fig. 8, a mobile communication 

system according to a second embodiment of the present invention is 

described.  The description given below emphasizes a difference 10 

between the mobile communication system according to the second 

embodiment of the present invention and the mobile communication 

system according to the first embodiment of the present invention. 

 

[0082] The mobile communication system according to the present 15 

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. 

 

[0085] These usable “Dedicated RA Preambles” are specified to avoid 30 

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 

station eNB operates as the radio base station eNB#2, the 35 

[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,  15 since there is no response
to the "HO Complete", the "Re-establishment" in S108 shown in Fig. 2 is executed, and therefore, the
"Deadlock" state can be avoided when the "PCI Confusion" is generated. 5 [0081] (Mobile communication
system according to second embodiment of the present invention)        With reference to Fig. 7 and Fig. 8,
a mobile communication system according to a second embodiment of the present invention is 10
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 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. 
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transmission unit 11 sends “Dedicated RA Preamble (for example, 

Dedicated RA Preamble#3)” assigned to the mobile station UE by "Ho 

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

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 5 

the radio base station eNB#1. 

 

[0087] Also, 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 10 

mobile station UE is the “Dedicated RA Preamble” that can be used in 

the cell#2. 

 

[0088] Moreover, when the determination unit 13 determines that the 

“Dedicated RA Preamble” received from the mobile station UE is the 15 

“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. 

 

[0089] On the other hand, when determination unit 13 determines that 20 

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 

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

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 

manages the cell#1. 35 

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 "Ho Command (handover control signal)" from among the "Dedicated RA Preamble" that
can be used in the cell#2, to the radio base station 5 eNB#1, by "HO Preparation ACK" for "HO
Preparation" received from the radio base station eNB#1. [0087] Also, when the radio base station eNB
operates as the above radio base station eNB#2, the determination unit 13 is configured to 10 determine
whether the "Dedicated RA Preamble" received from the mobile station UE is the "Dedicated RA
Preamble" that can be used in the cell#2. [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. 
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[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 cell2. 

 5 

[0093] In step S1003A, the radio base station eNB#2 sends “HO 

Preparation Ack” 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. 

 

[0095] In step S1005A, the mobile station UE sends “HARQ Ack” to 15 

notify the successful reception of the “RRC Reconfiguration (HO 

Command)” in the MAC layer (layer 2), to the radio base station 

eNB#1. 

 

[0096] In step S1006A, the mobile station UE moves to the cell#2 as 20 

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 

Preamble#3” included in the “RRC Reconfiguration (HO Command)” to 25 

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” 

that can be used in the cell#2, the radio base station eNB#2 sends the 30 

“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”. 

 

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

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 ce112. 5 [0093] In step S1003A,
the radio base station eNB#2 sends "HO Preparation Ack" 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 "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".  18
Preamble#3" is 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 S1008A. 5[0100] If a
predetermined period elapses in this state, the 
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Preamble#3” is 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 S1008A. 

 

[0100] If a predetermined period elapses in this state, the 5 

“Re-establishment (step S104 shown in Fig. 2)” is executed by the 

mobile station UE. 

 

[0101] In step S1009A, the mobile station UE sends the “RRC 

Reconfiguration Complete (HO Command Complete)” including the 10 

“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 

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 Command 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 Command Complete)” in the MAC layer (layer 2), to the 

mobile station UE. 

 

[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 

"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 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 51013A, 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 51014A, the radio base station eNB#2 sends the "RRC
Reconfiguration Complete Acknowledgement" 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, by using the downlink resource assigned by the scheduling 
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[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 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 

information. 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 S104 shown in Fig. 2 is executed, and therefore, 

the “Deadlock” state can be avoided when the “PCI Confusion” is 25 

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 

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 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 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 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, 25 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. 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 
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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 “Common 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 handover completion signal)” including C-RNTI 

included in “HO Command”, to the radio base station eNB #2, after 

receiving “RA Response (a random access response)” to “Common RA 

Preamble”, and a step in which the radio base station eNB#2 notifies a 10 

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” 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 Command”. 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 is 

determined that the C-RNTI included in “HO Complete” is 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 

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 "Common 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 completion signal)" including C-RNTI included in "HO Command", to the radio base station eNB
#2, after receiving "RA Response (a random access response)" to "Common RA 10 Preamble", and a
step in which the radio base station eNB#2 notifies 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"
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
is 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" 
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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 in the cell #2, and a step in 

which the mobile station UE transmits “HO Complete” to the radio 5 

base station eNB #2, after the mobile station UE receiving “RA 

Response”, and a step in which the radio base station eNB #2 notifies a 

radio resource assigned to the mobile station UE, after the radio base 

station eNB #2 receiving “HO Complete”. 

 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 

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  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 in the cell #2, and a step in 5 which the mobile station UE transmits "HO Complete" to
the radio base station eNB #2, after the mobile station UE receiving "RA Response", and a step in which
the radio base station eNB #2 notifies a radio resource assigned to the mobile station UE, after the radio
base station eNB #2 receiving "HO Complete". 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 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 
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[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 

C-RNTI included in "HO Complete" is not C-RNTI that can be used in 5 

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 

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, 

when it is determined that "Dedicated RA Preamble" received from the 

mobile station UE is "Dedicated RA Preamble" that can be used in the 

cell #2, and a resource assignment unit 14 configured to notify a radio 15 

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. 

 

[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 

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-RNTI included 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 transmit "RA Response" 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".  
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[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 example, when a 

timer T304 is expired), without receiving “HARQ 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, comprising transmission unit 21 configured to transmit 

"Dedicated RA Preamble" that can be used in the cell #2 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 

#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 

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". 
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[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 

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 example, 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 performing handover from the cell #1 to the cell #2, comprising transmission unit 21 configured
to transmit "Dedicated RA Preamble" that can be used in the cell #2 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 is  24 conceivable that the "C-RNTI" that can be used in
each cell or "Dedicated RA Preamble" is split. 
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conceivable that the “C-RNTI” that can be used in each cell or 

“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. 

 

[0130] Also, 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, it is possible to set that the configuration of “PRACH”, the 10 

physical random access channel, which sends the “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 

[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 Complete" 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 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 is, "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.  25 function
provided in the radio base station. [0136] It is noted that the operation of the above-described the radio
base station eNB, Mobile switching center MME or the mobile station 5 UE may be implemented by a
hardware, may also be implemented by a software module executed by a processor, and may further be
implemented by the combination of the both. 
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function provided in the radio base station. 

 

[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 processor, 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 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 is intended for 

explaining the example only and does not impose any limited meaning 

to the present invention. 

 

35 

[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 Erasable 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 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.  26 CLAIMS [Claim 1]        A handover
method in which a mobile station performs handover from a first cell to a second cell, wherein 5a first
radio base station that manages the first cell comprises:        a step of transmitting a handover command
signal including mobile station 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 
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CLAIMSCLAIMSCLAIMSCLAIMS    

[Claim 1] 

 A handover method in which a mobile station performs 

handover from a first cell to a second cell, wherein 

 a first radio base station that manages the first cell comprises: 5 

 a step of transmitting a handover command signal including 

mobile station 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 

access preamble to a second radio base station that manages the 10 

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 

radio base station, after receiving a random access response to the 15 

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, 

when it is determined that the mobile station identification 20 

information included in the handover completion signal is the mobile 

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

 

[Claim 2] 

 The handover method according to claim 1, wherein the mobile 25 

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 

handover completion signal, when it is determined that the mobile 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 identification information 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 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  27 station identification information included in
the handover completion signal is not the mobile station identification information that can be used in the
second cell. 5[Claim 4]        A handover method in which a mobile station performs handover from a first
cell to a second cell, comprising: 
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station identification information included in the handover completion 

signal is not the mobile station identification information that can be 

used in the second cell. 

 

[Claim 4] 5 

 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 mobile station; 10 

 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 15 

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 

completion signal to the second radio base station, after receiving the 20 

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 

random access response, after transmitting the individual random 30 

access preamble. 

 

[Claim 6] 

 The handover method according to claim 4 or 5, wherein the 

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

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 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; 15a 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  28 the random
access response to the mobile station, when it is determined that the received individual random access
preamble is not the individual random access preamble that can be used in the second cell. 
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the random access response to the mobile station, when it is 

determined that the received individual random access preamble is not 

the individual random access preamble that can be used in the second 

cell. 

 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: 

 a transmission unit configured to transmit mobile station 10 

identification 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 

 a resource assignment unit configured to notify a radio resource 15 

assigned to the mobile station by using 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 

the mobile station is the mobile station identification information that 20 

can be used in the second cell. 

 

[Claim 8] 

 The radio base station according to claim 7, wherein 

 the resource assignment unit is configured to discard the 25 

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 

the second cell. 30 

 

[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 

base station that manages the second cell, comprising: 35 

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 identification 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 assigned to the mobile station by using 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 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 identification information included in the handover completion signal is not the mobile
station identification information that can be used in 30the 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:  29 
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 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 second 

cell; and 5 

 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 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 

that the individual random access preamble received from the mobile 15 

station is not the individual random access preamble that can be used 

in the second cell. 

 

[Claim 11] 

 A mobile station capable of performing handover from a first 20 

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 

command signal including mobile station identification information 25 

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 handover command signal, 30 

to the second radio base station, after receiving a random access 

response to the common random access preamble. 

 

[Claim 12] 

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

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 second 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 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] 20A 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 identification 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.  30 
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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 

transmit an individual random access preamble that can be used in the 10 

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 

transmit a handover completion signal to the second radio base station 15 

after receiving a random access response to the individual random 

access preamble from the second radio base station. 

 

[Claim 14] 

 The mobile station according to claim 13, further comprising a 20 

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 

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 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] 20The 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 


