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DESCRIPTION 

MOBILE COMMUNICATION METHOD, RADIO BASE STATION, AND UPPER NODE 

 

TECHNICAL FIELD 

[0001] 

 The present invention relates to a mobile communication 

method for performing handover of a mobile station from a 

handover source radio base station to a handover target radio 

base station in a mobile communication system including 

multiple radio base stations and an upper node of the multiple 

radio base stations. 

[0002] 

 Additionally, the present invention relates to a radio 

base station and an upper node used in the above mobile 

communication method. 

 

BACKGROUND ART 

[0003] 

 In an IMT-2000 (International Mobile 

Telecommunication-2000) system, as shown in Fig. 1, an Iu 

interface is defined between a RAN (Radio Access Network) node 

(for example, RNC: Radio Network Controller) and a core node 

(for example, SGSN: Serving GPRS Service Node), and a GTP (GPRS 

Tunneling Protocol) tunnel used for transmitting user plane 

(U-plane) data is set up in the Iu interface. 

[0004] 

 In the above IMT-2000 system, when a mobile station 

performs handover across RNCs which are under the control of 

the same SGSN, that is, when the mobile station performs “SRSN 

relocation”, the SGSN transmits a “Relocation Request message” 

by using RANAP (Radio Access Network Application Part), and a 
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GTP tunnel endpoint ID on the SGSN side is reset. 

[0005] 

 That is, the SGN informs the RNC #2 of a GTP tunnel endpoint 

ID on the NodeB side by using the “Relocation Request message”, 

and thereby a GTP tunnel #2 is set up between the SGSN and a 

handover target RNC #2. 

 

 Non-patent Document 1: 3GPP TS25.413 

 

DISCLOSURE OF THE INVENTION 

[0006] 

 In a next-generation mobile communication system (for 

example, LTE: Long Term Evolution) following IMT-2000 systems, 

an S1 interface corresponding to an Iu interface is defined.  

Also in the S1 interface, a GTP tunnel is set up between a RAN 

node (for example, a radio base station eNB) and a core node 

(for example, SAE (System Architecture Evolution) Gateway). 

[0007] 

 In the above mobile communication system, in handover, 

an “SAE Access Bearer” corresponding to an “SAE Access Bearer” 

having been set up between a handover source radio base station 

eNB and the core node SAE Gateway needs to be set up between 

a handover target radio base station eNB and the core node SAE 

Gateway. 

[0008] 

 Usually, the core node SAE Gateway starts the above 

setting up of the “SAE Access Bearer”. 

[0009] 

 In the LTE system, however, handover is performed as 

follows.  Specifically, as shown in Fig. 2, a handover target 

radio base station eNB2 transmits a “Handover Complete message” 

Telecommunication-2000) system, as shown in Fig. 1, an Iu interface is
defined between a RAN (Radio Access Network) node (for example, RNC:
Radio Network Controller) and a core node (for example, SGSN: Serving
GPRS Service Node), and a GTP (GPRS Tunneling Protocol) tunnel used for
transmitting user plane (U-plane) data is set up in the Iu interface. [0004]
In the above IMT-2000 system, when a mobile station performs handover
across RNCs which are under the control of the same SGSN, that is, when
the mobile station performs "SRSN relocation", the SGSN transmits a
"Relocation Request message" by using RANAP (Radio Access Network
Application Part), and a  GTP tunnel endpoint ID on the SGSN side is reset.
[0005]        That is, the SGN informs the RNC #2 of a GTP tunnel endpoint ID
on the NodeB side by using the "Relocation Request message", and thereby
a GTP tunnel #2 is set up between the SGSN and a handover target RNC #2.
Non-patent Document 1: 3GPP TS25.413 DISCLOSURE OF THE
INVENTION [0006] 
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in step S2007.  Then in step S2008, a core node SAE Gateway 

performs processing for reallocation of a TE (Tunnel 

Endpoint)-ID on the core node side in the GTP tunnel to be set 

up between the core node and the handover target radio base 

station eNB2.  Accordingly, the LTE system has a problem of 

delay in handover. 

[0010] 

 The present invention has been made in consideration of 

the above described problem, and an object of the present 

invention is to provide a mobile communication method, a radio 

base station and an upper node which are capable of reducing 

a delay in the handover by allowing a handover target radio base 

station eNB to use a UE Context held by a handover source radio 

base station eNB, in handover. 

[0011] 

 A first aspect of the present invention is summarized as 

a mobile communication method for performing handover of a 

mobile station from a radio base station to another radio base 

station different from the radio base station in a mobile 

communication system including a plurality of radio base 

stations and an upper node of the plurality of radio base 

stations, in which the upper node and a handover source radio 

base station store setup information on an access bearer having 

been set up between the upper node and the handover source radio 

base station, the mobile communication method including the 

steps of: (A) informing, from the handover source radio base 

station to a handover target radio base station, the access 

bearer setup information; (B) storing, at the handover target 

radio base station, the access bearer setup information 

informed of by the handover target radio base station; and (C) 

setting up, at the upper node, an access bearer between the upper 

In a next-generation mobile communication system (for example, LTE: Long
Term Evolution) following IMT-2000 systems, an Si interface corresponding
to an Iu interface is defined. Also in the Si interface, a GTP tunnel is set up
between a RAN node (for example, a radio base station eNB) and a core
node (for example, SAE (System Architecture Evolution) Gateway). [0007]
In the above mobile communication system, in handover, an "SAE Access
Bearer" corresponding to an "SAE Access Bearer" having been set up
between a handover source radio base station eNB and the core node SAE
Gateway needs to be set up between a handover target radio base station
eNB and the core node SAE Gateway. [0008]        Usually, the core node
SAE Gateway starts the above setting up of the "SAE Access Bearer". [0009]
In the LTE system, however, handover is performed as follows. Specifically,
as shown in Fig. 2, a handover target radio base station eNB2transmits a
"Handover Complete message" in step S2007. Then in step S2008, a core
node SAE Gateway performs processing for reallocation of a TE (Tunnel
Endpoint)-ID on the core node side in the GTP tunnel to be set up between
the core node and the handover target radio base station eNB2. Accordingly,
the LTE system has a problem of delay in handover. [0010]        The present
invention has been made in consideration of the above described problem,
and an object of the present invention is to provide a mobile communication
method, a radio base station and an upper node which are capable of
reducing a delay in the handover by allowing a handover target radio base
station eNB to use a UE Context held by a handover source radio base
station eNB, in handover. [0011] 
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node and the handover target radio base station by using the 

stored access bearer setup information without performing 

reallocation processing of new access bearer setup information, 

the access bearer being set up in response to a path switching 

request from the handover target radio base station. 

[0012] 

 In the first aspect, each of the access bearers can be 

a tunnel used for transmitting user data, and the access bearer 

set up information can be a TE-ID of GTP-U on the upper node 

side in the tunnel. 

[0013] 

 In the first aspect, in the step (A), the handover source 

radio base station can inform the handover target radio base 

station of an IP address for the upper node in addition to the 

access bearer setup information. 

[0014] 

 In the first aspect, in the step (A), the handover source 

radio base station can transmit the access bearer setup 

information to the handover target radio base station by having 

the access bearer setup information contained in a message 

requesting the handover target radio base station to perform 

the handover. 

[0015] 

 In the first aspect, in the step (B), the handover target 

radio base station can select access bearer setup information 

that can be handed over to the handover target radio base station, 

from the access bearer setup information informed of by the 

handover target radio base station, and stores the access bearer 

setup information thus selected. 

[0016] 

 A second aspect of the present invention is summarized 

A first aspect of the present invention is summarized as a mobile
communication method for performing handover of a mobile station from a
radio base station to another radio base station different from the radio base
station in a mobile communication system including a plurality of radio base
stations and an upper node of the plurality of radio base stations, in which the
upper node and a handover source radio base station store setup information
on an access bearer having been set up between the upper node and the
handover source radio base station, the mobile communication method
including the steps of: (A) informing, from the handover source radio base
station to a handover target radio base station, the access bearer setup
information; (5) storing, at the handover target radio base station, the access
bearer setup information informed of by the handover target radio base
station; and (C) setting up, at the upper node, an access bearer between the
upper  node and the handover target radio base station by using the stored
access bearer setup information without performing reallocation processing
of new access bearer setup information, the access bearer being set up in
response to a path switching request from the handover target radio base
station. [0012]        In the first aspect, each of the access bearers can be a
tunnel used for transmitting user data, and the access bearer set up
information can be a TE-ID of GTP-U on the upper node side in the tunnel.
[0013]        In the first aspect, in the step (A), the handover source radio base
station can inform the handover target radio base station of an IP address for
the upper node in addition to the access bearer setup information. [0014]
In the first aspect, in the step (A), the handover source radio base station can
transmit the access bearer setup information to the handover target radio
base station by having the access bearer setup information contained in a
message requesting the handover target radio base station to perform the
handover. [0015] 
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as a radio base station used in a mobile communication system 

in which handover of a mobile station can be performed, the radio 

base station including: a handover controller unit configured 

to transmit a message to a handover target radio base station 

when a predetermined condition is satisfied with respect to a 

communication quality in the mobile station, the message 

requesting the handover target radio base station to perform 

the handover, wherein the handover controller unit is 

configured to transmit a TE-ID of GTP-U on the upper node side 

in a tunnel by having the TE-ID contained in the message, the 

tunnel having been set up between the radio base station and 

an upper node of the radio base station and being used for 

transmitting user data. 

[0017] 

 A second aspect of the present invention is summarized 

as a radio base station used in a mobile communication system 

in which handover of a mobile station can be performed, the radio 

base station including: a handover controller unit configured 

to set up a tunnel for transmitting user data, between the radio 

base station and an upper node of the radio base station when 

having received a message from a handover source radio base 

station, the message requesting the radio base station to 

perform the handover, wherein the handover controller unit is 

configured to set up the tunnel between the radio base station 

and the upper node by using a TE-ID of GTP-U on the upper node 

side in a tunnel set up between the handover source radio base 

station and the upper node, the TE-ID being contained in the 

message. 

[0018] 

 A third aspect of the present invention is summarized as 

an upper node of a plurality of radio base stations used in a 

In the first aspect, in the step (B), the handover target radio base station can
select access bearer setup information that can be handed over to the
handover target radio base station, from the access bearer setup information
informed of by the handover target radio base station, and stores the access
bearer setup information thus selected. [0016] A second aspect of the
present invention is summarized  as a radio base station used in a mobile
communication system in which handover of a mobile station can be
performed, the radio base station including: a handover controller unit
configured to transmit a message to a handover target radio base station
when a predetermined condition is satisfied with respect to a communication
quality in the mobile station, the message requesting the handover target
radio base station to perform the handover, wherein the handover controller
unit is configured to transmit a TE-ID of GTP-U on the upper node side in a
tunnel by having the TE-ID contained in the message, the tunnel having been
set up between the radio base station and an upper node of the radio base
station and being used for transmitting user data. [0017]        A second
aspect of the present invention is summarized as a radio base station used in
a mobile communication system in which handover of a mobile station can be
performed, the radio base station including: a handover controller unit
configured to set up a tunnel for transmitting user data, between the radio
base station and an upper node of the radio base station when having
received a message from a handover source radio base station, the message
requesting the radio base station to perform the handover, wherein the
handover controller unit is configured to set up the tunnel between the radio
base station and the upper node by using a TE-ID of GTP-U on the upper
node side in a tunnel set up between the handover source radio base station
and the upper node, the TE-ID being contained in the message. [0018]        A
third aspect of the present invention is summarized as an upper node of a
plurality of radio base stations used in a  
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mobile communication system in which handover of a mobile 

station can be performed, wherein the upper node is configured 

to store setup information on an access bearer having been set 

up between the upper node and a handover source radio base 

station, and in response to a path switching request from a 

handover target radio base station, the upper node is configured 

to set up an access bearer between the upper node and the handover 

target radio base station by using the stored access bearer 

setup information, without performing reallocation processing 

of new access bearer setup information. 

[0019] 

 As described above, the present invention can provide a 

mobile communication method, a radio base station and an upper 

node which are capable of reducing a delay in the handover by 

allowing a handover target radio base station eNB to use a UE 

Context held by a handover source radio base station eNB, in 

handover. 

 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0020] 

[Fig. 1] Fig. 1 is an entire configuration diagram of an IMT 

2000 system. 

[Fig. 2] Fig. 2 is a sequence diagram showing handover 

operations in a conventional next-generation mobile 

communication system. 

[Fig. 3] Fig. 3 is an entire configuration diagram of a mobile 

communication system according to a first embodiment of the 

present invention. 

[Fig. 4] Fig. 4 is a functional block diagram of an eNB according 

to the first embodiment of the present invention. 

[Fig. 5] Fig. 5 is a functional block diagram of an SAE Gateway 

mobile communication system in which handover of a mobile station can be
performed, wherein the upper node is configured to store setup information
on an access bearer having been set up between the upper node and a
handover source radio base station, and in response to a path switching
request from a handover target radio base station, the upper node is
configured to set up an access bearer between the upper node and the
handover target radio base station by using the stored access bearer setup
information, without performing reallocation processing of new access bearer
setup information. [0019]        As described above, the present invention can
provide a mobile communication method, a radio base station and an upper
node which are capable of reducing a delay in the handover by allowing a
handover target radio base station eNB to use a UE Context held by a
handover source radio base station eNB, in handover. BRIEF DESCRIPTION
OF THE DRAWINGS [0020]  [Fig. 1] Fig. 1 is an entire configuration diagram
of an IMT 2000 system.  [Fig. 2] Fig. 2 is a sequence diagram showing
handover operations in a conventional next-generation mobile
communication system.  [Fig. 3] Fig. 3 is an entire configuration diagram of a
mobile communication system according to a first embodiment of the present
invention.  [Fig. 4] Fig. 4 is a functional block diagram of an eNB according to
the first embodiment of the present invention. [Fig. 5] Fig. 5 is a functional
block diagram of an SAE Gateway 
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according to the first embodiment of the present invention. 

[Fig. 6] Fig. 6 is a sequence diagram showing handover 

operations in the mobile communication system according to the 

first embodiment of the present invention. 

[Fig. 7] Fig. 7 is a flowchart showing an operation of the eNB 

according to the first embodiment of the present invention. 

[Fig. 8] Fig. 8 is a flowchart showing an operation of the eNB 

according to the first embodiment of the present invention. 

[Fig. 9] Fig. 9 is a flowchart showing an operation of the SAE 

Gateway according to the first embodiment of the present 

invention. 

 

BEST MODE FOR CARRYING OUT THE INVENTION 

[0021] 

(Configuration of Mobile Communication System According to 

First Embodiment of the Present Invention) 

 A first embodiment of the present invention will be 

described with reference to Figs. 3 to 5.  

[0022] 

 A mobile communication system according to this 

embodiment is operable to implement a communication technology 

used during handover, in particular, operable to implement a 

communication technology of an access bearer which is set up 

between a radio base station (hereinafter, eNB) and an upper 

node (hereinafter, SAE Gateway). 

[0023] 

 In this embodiment, description will be given by taking 

as an example a mobile communication system including, as shown 

in Fig. 3, an LTE/SAE architecture of which standardization has 

been ongoing in the 3GPP.  However, the present invention is 

not limited to the above mobile communication system, and is 

according to the first embodiment of the present invention. [Fig. 6] Fig. 6 is a
sequence diagram showing handover operations in the mobile
communication system according to the first embodiment of the present
invention. [Fig. 7] Fig. 7 is a flowchart showing an operation of the eNB
according to the first embodiment of the present invention. [Fig. 8] Fig. 8 is a
flowchart showing an operation of the eNB according to the first embodiment
of the present invention. [Fig. 9] Fig. 9 is a flowchart showing an operation of
the SAE Gateway according to the first embodiment of the present invention.
BEST MODE FOR CARRYING OUT THE INVENTION [0021]  (Configuration
of Mobile Communication System According to First Embodiment of the
Present Invention)        A first embodiment of the present invention will be
described with reference to Figs. 3 to 5. [0022]        A mobile communication
system according to this embodiment is operable to implement a
communication technology used during handover, in particular, operable to
implement a communication technology of an access bearer which is set up
between a radio base station (hereinafter, eNB) and an upper node
(hereinafter, SAE Gateway). [0023] 
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applicable to a mobile communication system including another 

architecture. 

[0024] 

 A radio access network is composed of multiple eNBs and 

a core node MME/SAE Gateway to which the eNBs are connected. 

[0025] 

 Here, an MME is a node that handles control data, and an 

SAE Gateway is a node that handles user data. 

[0026] 

 Note that, while the eNBs are connected to one another 

via interfaces called X2 interfaces, each eNB and the MME/SAE 

Gateway is connected to each other via an interface called an 

S1 interface. 

[0027] 

 Control plane (C-plane) data (control data) and user 

plane (U-plane) data (user data) are transmittable either on 

an X2 interface or on an S1 interface. 

[0028] 

 In particular, user plane data is transmitted through 

GTP-U/UDP, and a GTP tunnel used for transmitting user plane 

data is set up between an eNB and the SAE Gateway by having TE-IDs 

exchanged therebetween. 

[0029] 

 As shown in Fig. 4, each of the eNBs according to this 

embodiment includes a controller unit 101, a wired transmitter 

unit 102, a handover controller unit 103 and a context manager 

unit 104. 

[0030] 

 The controller unit 101 is configured to control 

operations of the respective function units 102 to 104. 

[0031] 

In this embodiment, description will be given by taking as an example a
mobile communication system including, as shown in Fig. 3, an LTE/SAE
architecture of which standardization has been ongoing in the 3GPP.
However, the present invention is not limited to the above mobile
communication system, and is  applicable to a mobile communication system
including another architecture. [0024]       A radio access network is
composed of multiple eNBs and a core node MME/SAE Gateway to which
the eNBs are connected. [0025]        Here, an MME is a node that handles
control data, and an SAE Gateway is a node that handles user data. [0026]
Note that, while the eNBs are connected to one another via interfaces called
X2 interfaces, each eNB and the MME/SAE Gateway is connected to each
other via an interface called an Si interface. [0027]        Control plane
(C-plane) data (control data) and user plane (U-plane) data (user data) are
transmittable either on an X2 interface or on an Si interface. 
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 The wired transmitter unit 102 is configured to transmit 

and receive control data and user data through a wired 

transmission path. 

[0032] 

 The context manager unit 104 is configured to hold a UE 

Context containing a TE-ID of GTP-U (access bearer setup 

information) for identifying each service of each mobile 

station (hereinafter, UE) on an “SAE Access Bearer” (an access 

bearer) set up between the eNB and the SAE Gateway. 

[0033] 

 The handover controller unit 103 is configured to perform 

signaling during handover. 

[0034] 

 For example, the handover controller unit 103 in a 

handover source eNB1 is configured to inform a handover target 

eNB2 of a UE Context (containing access bearer setup information 

such as a TE-ID of GTP-U on the SAE gateway side in a GTP tunnel) 

of a handover subject. 

[0035] 

 Specifically, the above handover controller unit 103 is 

configured to transmit a “Handover Request message” when having 

judged based on a “Measurement Report message” transmitted from 

the UE that a communication quality in the UE satisfies a 

predetermined condition, the “Handover Request message” 

requesting the handover target eNB2 to perform the handover. 

[0036] 

 Additionally, the handover controller unit 103 may be 

configured to transmit a TE-ID on the SAE Gateway side in a GTP 

tunnel by having the TE-ID, as the above described access bearer 

setup information, contained in the “Handover Request message”, 

the GTP tunnel having been set up between the eNB and the SAE 

[0028]        In particular, user plane data is transmitted through GTP-U/UDP,
and a GTP tunnel used for transmitting user plane data is set up between an
eNE and the SAE Gateway by having TE-IDs exchanged therebetween.
[0029]        As shown in Fig. 4, each of the eNBs according to this
embodiment includes a controller unit 101, a wired transmitter unit 102, a
handover controller unit 103 and a context manager unit 104. [0030]       The
controller unit 101 is configured to control operations of the respective
function units 102 to 104. [0031]          The wired transmitter unit 102 is
configured to transmit and receive control data and user data through a wired
transmission path. [0032]        The context manager unit 104 is configured to
hold a UE Context containing a TE-ID of GTP-U (access bearer setup
information) for identifying each service of each mobile station (hereinafter,
UE) on an "SAE Access Bearer" (an access bearer) set up between the eNB
and the SAE Gateway. 
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Gateway which is an upper node of the eNB. 

[0037] 

 Additionally, the handover controller unit 103 may be 

configured to inform the handover target eNB2 of an IP address 

for the SAE Gateway (an address for the upper node) in addition 

to the above described access bearer setup information. 

[0038] 

 The handover controller unit 103 in the handover target 

eNB2 is configured to set up a GTP tunnel between the handover 

target eNB2 and the SAE gateway, when having received a message, 

from the handover source eNB1, requesting the handover target 

eNB2 to perform the handover. 

[0039] 

 Specifically, the above handover controller unit 103 is 

configured to set up the GTP tunnel between the handover target 

eNB2 and the SAE gateway by using the TE-ID, which is contained 

in the “Handover Request message”, on the SAE Gateway side in 

the GTP tunnel having been set up between the handover source 

eNB1 and the SAE Gateway. 

[0040] 

 Here, the above handover controller unit 103 is 

configured to perform reallocation processing with respect to 

a TE-ID on the handover target eNB2 side in the above GTP tunnel. 

[0041] 

 Note that, since TE-IDs can be independently allocated 

to the respective eNBs, the above handover controller unit 103 

is configured to allocate the same TE-ID as the TE-ID informed 

of by the handover source eNB1, as the TE-ID on the handover 

target eNB2 side in the above GTP tunnel. 

[0042] 

 Additionally, the above handover controller unit 103 is 

[0033]        The handover controller unit 103 is configured to perform
signaling during handover. . [0034]        For example, the handover controller
unit 103 in a handover source eNB1 is configured to inform a handover target
eNB2of a UE Context (containing access bearer setup information such as a
TE-ID of GTP-U on the SAE gateway side in a GTP tunnel) of a handover
subject. [0035]        Specifically, the above handover controller unit 103 is
configured to transmit a "Handover Request message" when having judged
based on a "Measurement Report message" transmitted from the UE that a
communication quality in the UE satisfies a predetermined condition, the
"Handover Request message" requesting the handover target eNB2 to
perform the handover. [0036]        Additionally, the handover controller unit
103 may be configured to transmit a TE-ID on the SAE Gateway side in a
GTP tunnel by having the TE-ID, as the above described access bearer
setup information, contained in the "Handover Request message", the GTP
tunnel having been set up between the eNB and the SAE  Gateway which is
an upper node of the eNB. [0037] 



11 

configured to inform the SAE Gateway of the allocated TE-ID 

(access bearer setup information) on the handover target eNB2 

side and of an IP address for the handover target eNB2 by using 

a “Handover Complete message”. 

[0043] 

 Additionally, the handover controller unit 103 in the 

handover target eNB2 may be configured select access bearer 

setup information (a TE-ID on the eNB2 side) that can be handed 

over to the handover target eNB2, from access bearer setup 

information (TE-IDs on the eNB2 side) informed of by the handover 

source eNB1, and to store therein the access bearer setup 

information thus selected. 

[0044] 

 Table 1 shows one example of the “Handover Request 

message” used in this embodiment. 

Additionally, the handover controller unit 103 may be configured to inform the
handover target eNB2 of an IP address for the SAE Gateway (an address for
the upper node) in addition to the above described access bearer setup
information. [0038]        The handover controller unit 103 in the handover
target eNB2 is configured to set up a GTP tunnel between the handover
target eNB2 and the SAE gateway, when having received a message, from
the handover source eNB1, requesting the handover target eNB2 to perform
the handover. [0039]        Specifically, the above handover controller unit 103
is configured to set up the GTP tunnel between the handover target eNB2
and the SAE gateway by using the TE-ID, which is contained in the
"Handover Request message", on the SAE Gateway side in the GTP tunnel
having been set up between the handover source eNB1 and the SAE
Gateway. [0040]        Here, the above handover controller unit 103 is
configured to perform reallocation processing with respect to a TE-ID on the
handover target eNB2 side in the above GTP tunnel. [0041]        Note that,
since TE-IDs can be independently allocated to the respective eNBs, the
above handover controller unit 103 is configured to allocate the same TE-ID
as the TE-ID informed of by the handover source eNB1, as the TE-ID on the
handover target eNB2 side in the above GTP tunnel. [0042] Additionally, the
above handover controller unit 103 is 
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[Table 1] 

 

[0045] 

 The above “Handover Request message” contains UE Contexts 

held by the handover source eNB1.  The UE Contexts are such as, 

for example, a list of SAE Access Bearers having been set up 

by the handover source eNB1, TE-IDs on the SAE Gateway side in 

the respective SAE Access Bearers, and an IP address for the 

SAE Gateway. 

[0046] 

 The above “Handover Request message” may contain, other 

than the above information, another UE Context required by the 

handover target eNB2. 

[0047] 

 As shown in Fig. 5, the SAE Gateway according to this 

embodiment includes a controller unit 201, a wired transmitter 

unit 202 and a context manager unit 203. 

[0048] 

 The controller unit 201 is configured to control 

operations of the respective function units 202 and 203.  The 

configured to inform the SAE Gateway of the allocated TE-ID (access bearer
setup information) on the handover target eNB2 side and of an IP address for
the handover target eNB2 by using a "Handover Complete message". [0043]
Additionally, the handover controller unit 103 in the handover target eNB2
may be configured select access bearer setup information (a TE-ID on the
eNB2 side) that can be handed over to the handover target eNB2, from
access bearer setup information (TE-IDs on the eNB2side) informed of by the
handover source eNB1, and to store therein the access bearer setup
information thus selected. [0044]        Table 1 shows one example of the
"Handover Request message" used in this embodiment.  [Table 1] [0045]
The above "Handover Request message" contains TJE Contexts held by the
handover source eNB1. The UE Contexts are such as, for example, a list of
SAE Access Bearers having been set up by the handover source eNB1,
TE-IDs on the SAE Gateway side in the respective SAE Access Bearers, and
an IP address for the SAE Gateway. 
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wired transmitter unit 202 is configured to transmit and receive 

control data and user data through a wired transmission path. 

[0049] 

 The context manager unit 203 is configured to hold 

contexts by which user data of the respective UEs are identified, 

and to reset contexts in the handover target eNB2 to the same 

contexts as the above after a path switch (path switching). 

[0050] 

 That is, the context manager unit 203 is configured to 

hand over a TE-ID on the SAE Gateway side in the GTP tunnel 

between the handover source eNB1 and the SAE gateway without 

performing reallocation processing of new access bearer setup 

information (a TE-ID on the SAE Gateway side), in response to 

a “Path Switch message (path switching request)” from the 

handover target eNB2. 

[0051] 

 Specifically, the context manager unit 203 is configured 

to store therein access bearer setup information (the TE-ID on 

the eNB2 side) informed of by the handover target eNB2 by using 

the “Handover Complete message”, and to set up an access bearer 

(a GTP tunnel) between the SAE Gateway and the handover target 

eNB2 by using the stored access bearer setup information. 

[0052] 

(Operations of Mobile Communication System According to First 

Embodiment of the Present Invention) 

 Operations of the mobile communication system according 

to the first embodiment of the present invention will be 

described with reference to Figs. 6 to 9. 

[0053] 

 Firstly, handover operations in the mobile communication 

system according to the first embodiment of the present 

[0046]  The above "Handover Request  message" may contain, other  than
the above information, another UE Context required by the handover target
eNB2. [0047]        As shown in Fig. 5, the SAE Gateway according to this
embodiment includes a controller unit 201, a wired transmitter unit 202 and a
context manager unit 203. [0048] 
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invention will be described with reference to Fig. 6. 

[0054] 

 As shown in Fig. 6, in step S1001, a UE monitors 

communication qualities in the UE in accordance with an 

instruction from the eNB1 or autonomously, and transmits 

“Measurement Report” to a cell (the eNB1) to which the UE is 

connected, when a communication quality of the cell (the eNB1) 

being connected thereto has decreased to a level lower than a 

predetermined quality. 

[0055] 

 In step S1002, the eNB1 having received “Measurement 

Report” transmits a “Handover Request message” to, for example, 

the eNB2 having the highest communication quality among 

communication qualities reported from the UE. 

[0056] 

 Here, the “Handover Request message” contains: a TE-ID 

on the SAE Gateway side in the SAE Access Bearers having been 

set up between the handover source eNB1 and the SAE Gateway; 

and an address (for example, an IP address) for the SAE Gateway. 

[0057] 

 In step S1003, the eNB2 having received the “Handover 

Request message” transmits a “Handover Request Ack message” to 

the eNB1 if the eNB2 can accept the UE. 

[0058] 

 In step S1004, the eNB1 having received the “Handover 

Request Ack message” transmits a “Handover Command message” 

instructing the UE about handover, to the UE. 

[0059] 

 In step S1005, the UE having received the “Handover 

Command message” transmits a “Handover Confirm message” to the 

handover target eNB2, when a resource for transmitting an 

The controller unit 201 is configured to control operations of the respective
function units 202 and 203. The wired transmitter unit 202 is configured to
transmit and receive control data and user data through a wired transmission
path. [0049]        The context manager unit 203 is configured to hold contexts
by which user data of the respective UEs are identified, and to reset contexts
in the handover target eNB2 to the same contexts as the above after a path
switch (path switching). [0050]        That is, the context manager unit 203 is
configured to hand over a TE-ID on the SAE Gateway side in the GTP tunnel
between the handover source eNB1 and the SAE gateway without
performing reallocation processing of new access bearer setup information (a
TE-ID on the SAE Gateway side), in response to a "Path Switch message
(path switching request)" from the handover target eNB2. [0051]
Specifically, the context manager unit 203 is configured to store therein
access bearer setup information (the TE-ID on the eNB2 side) informed of by
the handover target eNB2 by using the "Handover Complete message", and
to set up an access bearer (a GTP tunnel) between the SAE Gateway and
the handover target eNB2 by using the stored access bearer setup
information. [0052] (Operations of Mobile Communication System According
to First Embodiment of the Present Invention)        Operations of the mobile
communication system according to the first embodiment of the present
invention will be described with reference to Figs. 6 to 9. [0053] 
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upstream signal is allocated to the UE by the handover target 

eNB2. 

[0060] 

 In step S1006, the handover target eNB2 having received 

the “Handover Confirm message” transmits a “Path Switch message 

(path switching request)” to the SAE Gateway by using the GTP-U, 

the “Path Switch message” requesting that a path through which 

user data is transmitted be switched from the handover source 

to the handover target. 

[0061] 

 In step S1007, in parallel, the handover target eNB2 

informs of a TE-ID on the handover target eNB2 side and an IP 

address for the handover target eNB2 through a “Handover 

Complete message”, which is signaling on an S1 interface, in 

order to establish an SAE Access Bearer, that is, in order to 

set up a GTP tunnel, between the handover target eNB2 and the 

SAE Gateway. 

[0062] 

 In step S1008, after storing therein the TE-ID on the 

handover target eNB2 side and the IP address for the handover 

target eNB2, the SAE Gateway transmits a “Handover Complete Ack 

message” to the handover target eNB2, “Handover Complete Ack 

message” informing that setting up of the SAE Access Bearer has 

been completed. 

[0063] 

 In step S1009, the handover target eNB2 having received 

the “Handover Complete Ack message” transmits a “Release 

Resource message” to the handover source eNB1, the “Release 

Resource message” instructing the handover source eNB1 to 

release resources having been used for communications with the 

UE. 

Firstly, handover operations in the mobile communication system according
to the first embodiment of the present invention will be described with
reference to Fig. 6. [0054]        As shown in Fig. 6, in step S1001, a UE
monitors communication qualities in the UE in accordance with an instruction
from the eNB1 Or autonomously, and transmits "Measurement Report" to a
cell (the eNB1) to which the UE is connected, when a communication quality
of the cell (the eNB1) being connected thereto has decreased to a level lower
than a predetermined quality. [0055]        In step 51002, the eNB1 having
received "Measurement Report" transmits a"HandoverRequestmessage"to,
for example, the eNB2 having the highest communication quality among
communication qualities reported from the UE. [0056]        Here, the
"Handover Request message" contains: a TE-ID on the SAE Gateway side in
the SAE Access Bearers having been set up between the handover source
eNB1 and the SAE Gateway; and an address (for example, an IP address)
for the SAE Gateway. [0057]        In step 51003, the eNB2 having received
the "Handover Request message" transmits a "Handover Request Ack
message" to the eNB1 if the eNB2 can accept the UE. [0058]        In step
51004, the eNB1 having received the "Handover Request Ack message"
transmits a "Handover Command message" instructing the UE about
handover, to the UE. 
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[0064] 

 Secondly, operations of the eNBs according to this 

embodiment will be described with reference to Figs. 7 and 8. 

[0065] 

 As shown in Fig. 7, in step S101, the eNB1 being in 

communication with the UE confirms whether or not “Measurement 

Report” has been received. 

[0066] 

 If “Measurement Report” has not been received, this 

operation ends. 

[0067] 

 On the other hand, if “Measurement Report” has been 

received, in step S102, the eNB1 confirms UE contexts of the 

UE and transmits a UE context (for example, access bearer setup 

information such as a TE-ID on the SAE gateway side in a GTP 

tunnel) on an X2 interface by having this UE context contained 

in the “Handover Request message”, the UE context requiring to 

be handed over to the handover target eNB2. 

[0068] 

 Additionally, as shown in Fig. 8, in step S201, the eNB2 

not being in communication with the UE confirms whether or not 

the “Handover Request message” has been received. 

[0069] 

 If the “Handover Request message” has not been received, 

this operation ends. 

[0070] 

 On the other hand, if the “Handover Request message” has 

been received, the eNB2 analyzes relevant UE contexts of the 

handover source eNB1 contained in the “Handover Request 

message”. 

[0071] 

[0059]        In step 51005, the UE having received the "Handover Command
message" transmits a "Handover Confirm message" to the handover target
eNB2, when a resource for transmitting an upstream signal is allocated to the
UE by the handover target eNB2. [0060]         In step 51006, the handover
target eNB2 having received the "Handover Confirmmessage" transmits a
"Path Switch message (path switching request)" to the SAE Gateway by
using the GTP-U, the "Path Switch message" requesting that a path through
which user data is transmitted be switched from the handover source to the
handover target. [0061]         In step S1007, in parallel, the handover target
eNB2 informs of a TE-ID on the handover target eNB2 side and an IP
address for the handover target eNB2 through a "Handover Complete
message", which is signaling on an 51 interface, in order to establish an SAE
Access Bearer, that is, in order to set up a GTP tunnel, between the
handover target eNB2 and the SAE Gateway. [0062]         In step S1008,
after storing therein the TE-ID on the handover target eNB2 side and the IP
address for the handover target eNB2, the SAE Gateway transmits a
"Handover Complete Ack message" to the handover target eNB2, "Handover
Complete Ack message" informing that setting up of the SAE Access Bearer
has been completed. [0063] 
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 In step S203, the eNB2 resets, as UE contexts, TE-IDs and 

addresses on the SAE gateway side with respect to the respective 

SAE Access Bearers contained in the above relevant UE contexts. 

[0072] 

 In parallel with step S203, the eNB2 transmits the 

“Handover Request Ack message” to the handover source eNB1 in 

step S204. 

[0073] 

 In step S205, the eNB2 confirms whether or not the 

“Handover Confirm message” has been received. 

[0074] 

 If the “Handover Confirm message” has not been received, 

this operation repeats step S205. 

[0075] 

 On the other hand, if the “Handover Confirm message” has 

been received, the eNB2 transmits a “Path Switch message (a path 

switching request)” to the SAE Gateway through GTP-U. 

[0076] 

 Thirdly, an operation of the SAE Gateway according to this 

embodiment will be described with reference to Fig. 9. 

[0077] 

 As shown in Fig. 9, in step S301, the SAE Gateway confirms 

whether or not the “Path Switch message (path switching 

request)” has been received through GTP-U. 

[0078] 

 If the “Path Switch message (path switching request)” has 

not been received, this operation ends. 

[0079] 

 On the other hand, if the “Path Switch message (path 

switching request)” has been received, the SAE Gateway hands 

over a UE context from the handover source eNB1 to the handover 

In step S1009, the handover target eNB2 having received the "Handover
Complete Ack message" transmits a "Release Resource message" to the
handover source eNB1, the "Release Resource message" instructing the
handover source eNB1 to release resources having been used for
communications with the UE [0064]       Secondly, operations of the eNBs
according to this embodiment will be described with reference to Figs. 7 and
8. [0065]        As shown in Fig. 7, in step S101, the eNB1 being in
communication with the UE confirms whether or not "Measurement Report"
has been received. [0066]         If "Measurement Report" has not been
received, this operation ends. [0067]        On the other hand, if "Measurement
Report" has been received, in step S102, the eNB1 confirms UE contexts of
the UE and transmits a UE context (for example, access bearer setup
information such as a TE-ID on the SAE gateway side in a GTP tunnel) on an
X2 interface by having this UE context contained in the "Handover Request
message", the UE context requiring to be handed over to the handover target
eNB2. [0068]        Additionally, as shown in Fig. 8, in step S201, the eNB2 not
being in communication with the UE confirms whether or not the "Handover
Request message" has been received. 
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target eNB2. 

[0080] 

(Advantageous Effects of Mobile Communication System According 

to First Embodiment) 

 According to the mobile communication system according 

to the first embodiment, in the handover of the UE, a delay in 

the handover can be reduced by allowing the handover target eNB2 

to use a UE Context held by the handover source eNB1. 

[0081] 

 While the present invention has been described above in 

detail by use of the above described embodiment, it is apparent 

to those skilled in the art that the present invention is not 

limited by the embodiment described herein.  The present 

invention can be implemented as modified and changed aspects 

without departing from the spirit and scope of the present 

invention defined by the appended claims.  Accordingly, this 

description has been given for the purpose of illustrative 

description, and is not restrictive of the present invention. 

[0082] 

 Note that entire contents of Japanese Patent Application 

No. 2007-061090 (filed on Mar. 9, 2007) are incorporated herein 

by reference. 

 

INDUSTRIAL APPLICABILITY 

[0083] 

 As has been described above, the mobile communication 

method, radio base station and upper node according to the 

present invention are beneficial in radio communications such 

as mobile communications since, as has been described above, 

the present invention can provide a mobile communication method, 

radio base station and upper node which are capable of reducing 

[0069]         If the "Handover Request message" has not been received, this
operation ends. [0070]        On the other hand, if the "Handover Request
message" has been received, the eNB2 analyzes relevant UE contexts of the
handover source eNB1 contained in the "Handover Request message".
[0071]          In step 5203, the eNB2 resets, as UE contexts, TE-IDs and
addresses on the SAE gateway side with respect to the respective SAE
Access Bearers contained in the above relevant UE contexts. [0072]        In
parallel with step 5203, the eNB2 transmits the "Handover Request Ack
message" to the handover source eNB1 in step 5204. [0073]        In step
5205, the eNB2 confirms whether or not the "Handover Confirm message"
has been received. 
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a delay in the handover by allowing a handover target radio base 

station eNB to use a UE Context held by a handover source radio 

base station eNB, in handover. 

[0074]        If the "Handover Confirm message" has not been received, this
operation repeats step S205. [0075]        On the other hand, if the "Handover
Confirm message" has been received, the eNB2transmits a "Path Switch
message (a path switching request)" to the SAE Gateway through GTP-U.
[0076]       Thirdly, anoperationof the SAE Gateway according to this
embodiment will be described with reference to Fig. 9. [0077]        As shown
in Fig. 9, in step S301, the SAE Gateway confirms whether or not the "Path
Switch message (path switching request)" has been received through GTP-U.
[0078]        If the "Path Switch message (pathswitchingrequest)"has not been
received, this operation ends. [0079] 
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CLAIMS 

 

[1] A mobile communication method for performing handover of 

a mobile station from a radio base station to another radio base 

station different from the radio base station in a mobile 

communication system including a plurality of radio base 

stations and an upper node of the plurality of radio base 

stations, in which the upper node and a handover source radio 

base station store setup information on an access bearer having 

been set up between the upper node and the handover source radio 

base station, the mobile communication method comprising the 

steps of: 

 (A) informing, from the handover source radio base 

station to a handover target radio base station, the access 

bearer setup information; 

 (B) storing, at the handover target radio base station, 

the access bearer setup information informed of by the handover 

target radio base station; and 

 (C) setting up, at the upper node, an access bearer between 

the upper node and the handover target radio base station by 

using the stored access bearer setup information without 

performing reallocation processing of new access bearer setup 

information, the access bearer being set up in response to a 

path switching request from the handover target radio base 

station. 

 

[2] The mobile communication method according to claim 1, 

wherein 

 each of the access bearers is a tunnel used for 

transmitting user data, and 

 the access bearer set up information is a TE-ID of GTP-U 

On the other hand, if the "Path Switch message (path switching request)" has
been received, the SAE Gateway hands over a UE context from the
handover source eNB1 to the handover  target eNB2. [0080] (Advantageous
Effects of Mobile Communication System According to First Embodiment)
According to the mobile communication system according to the first
embodiment, in the handover of the UE, a delay in the handover can be
reduced by allowing the handover target eNB2 to use a UE Context held by
the handover source eN131. [0081]        While the present invention has
been described above in detail by use of the above described embodiment, it
is apparent to those skilled in the art that the present invention is not limited
by the embodiment described herein. The present invention can be
implemented as modified and changed aspects without departing from the
spirit and scope of the present invention defined by the appended claims.
Accordingly, this description has been given for the purpose of illustrative
description, and is not restrictive of the present invention. [0082]        Note
that entire contents of Japanese Patent Application No. 2007-061090 (filed
on Mar. 9, 2007) are incorporated herein by reference. INDUSTRIAL
APPLICABILITY 
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on the upper node side in the tunnel. 

 

[3] The mobile communication method according to claim 1, 

wherein, in the step (A), the handover source radio base station 

informs the handover target radio base station of an IP address 

for the upper node in addition to the access bearer setup 

information. 

 

[4] The mobile communication method according to claim 1, 

wherein, in the step (A), the handover source radio base station 

transmits the access bearer setup information to the handover 

target radio base station by having the access bearer setup 

information contained in a message requesting the handover 

target radio base station to perform the handover. 

 

[5] The mobile communication method according to claim 1, 

wherein, in the step (B), the handover target radio base station 

selects access bearer setup information that can be handed over 

to the handover target radio base station, from the access 

bearer setup information informed of by the handover target 

radio base station, and stores the access bearer setup 

information thus selected. 

 

[0083]        As has been described above, the mobile communication method,
radio base station and upper node according to the present invention are
beneficial in radio communications such as mobile communications since, as
has been described above, the present invention can provide a mobile
communication method, radio base station and upper node which are
capable of reducing  a delay in the handover by allowing a handover target
radio base station eNB to use a UE Context held by a handover source radio
base station eNB, in handover.  CLAIMS [1]A mobile communication method
for performing handover of a mobile station from a radio base station to
another radio base station different from the radio base station in a mobile
communication system including a plurality of radio base stations and an
upper node of the plurality of radio base stations, in which the upper node
and a handover source radio base station store setup information on an
access bearer having been set up between the upper node and the handover
source radio base station, the mobile communication method comprising the
steps of:         (A) informing, from the handover source radio base station to a
handover target radio base station, the access bearer setup information;
(B) storing, at the handover target radio base station, the access bearer
setup information informed of by the handover target radio base station; and 
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[6] An upper node of a plurality of radio base stations used 

in a mobile communication system in which handover of a mobile 

station can be performed, wherein 

 the upper node is configured to store setup information 

on an access bearer having been set up between the upper node 

and a handover source radio base station, and 

 in response to a path switching request from a handover 

target radio base station, the upper node is configured to set 

up an access bearer between the upper node and the handover 

target radio base station by using the stored access bearer 

setup information, without performing reallocation processing 

of new access bearer setup information. 

(C) setting up, at the upper node, an access bearer between the upper node
and the handover target radio base station by using the stored access bearer
setup information without performing reallocation processing of new access
bearer setup information, the access bearer being set up in response to a
path switching request from the handover target radio base station. [2]The
mobile communication method according to claim 1, wherein        each of the
access bearers is a tunnel used for transmitting user data, and the access
bearer set up information is a TE-ID of GTP-U  on the upper node side in the
tunnel.  [3] The mobile communication method according to claim 1, wherein,
in the step (A), the handover source radio base station informs the handover
target radio base station of an IP address for the upper node in addition to
the access bearer setup information.  [4] The mobile communication method
according to claim 1, wherein, in the step (A), the handover source radio
base station transmits the access bearer setup information to the handover
target radio base station by having the access bearer setup information
contained in a message requesting the handover target radio base station to
perform the handover.  [5] The mobile communication method according to
claim 1, wherein, in the step (B), the handover target radio base station
selects access bearer setup information that can be handed over to the
handover target radio base station, from the access bearer setup information
informed of by the handover target radio base station, and stores the access
bearer setup information thus selected. 
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Abstract 

MOBILE COMMUNICATION METHOD, RADIO BASE STATION, AND UPPER NODE 

 

 An upper node and a handover source radio base station 

store setup information on an access bearer having been set up 

between the upper node and the handover source radio base 

station.  A mobile communication method according to the 

present invention includes the steps of: (A) informing, from 

the handover source radio base station to a handover target 

radio base station, the access bearer setup information; (B) 

storing, at the handover target radio base station, the access 

bearer setup information informed of by the handover target 

radio base station; and (C) setting up, at the upper node, an 

access bearer between the upper node and the handover target 

radio base station by using the stored access bearer setup 

information without performing reallocation processing of new 

access bearer setup information, the access bearer being set 

up in response to a path switching request from the handover 

target radio base station. 

 

FIG. 6 

[6]An upper node of a plurality of radio base stations used in a mobile
communication system in which handover of a mobile station can be
performed, wherein        the upper node is configured to store setup
information on an access bearer having been set up between the upper node
and a handover source radio base station, and        in response to a path
switching request from a handover target radio base station, the upper node
is configured to set up an access bearer between the upper node and the
handover target radio base station by using the stored access bearer setup
information, without performing reallocation processing of new access bearer
setup information.  Abstract MOBILE COMMUNICATION METHOD, RADIO
BASE STATION, AND UPPER NODE        An upper node and a handover
source radio base station store setup information on an access bearer having
been set up between the upper node and the handover source radio base
station. A mobile communication method according to the present invention
includes the steps of: (A) informing, from the handover source radio base
station to a handover target radio base station, the access bearer setup
information; (B) storing, at the handover target radio base station, the access
bearer setup information informed of by the handover target radio base
station; and (C) setting up, at the upper node, an access bearer between the
upper node and the handover target radio base station by using the stored
access bearer setup information without performing reallocation processing
of new access bearer setup information, the access bearer being set up in
response to a path switching request from the handover target radio base
station. FIG. 6 


