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DESCRIPTION

MOBILE COMMUNICATION METHOD AND RADIO BASE STATION

Technical Field
[0001]
The present invention relates to a mobile communication

method and a radio base station.

Background Art
[0002]

A next-generation mobile communication system (for
example, LTE: Long Term Evolution) following the IMT-2000
(International Mobile Telecommunication-2000) system is
configured to set up an access bearer for transmitting user
plane (U-plane) data between a RAN (Radio Access Network) node
(for example, radio base station eNB) and a core node (for
example, SGW: Serving Gateway) .

[0003]

Such access bearer is formed by GTP (GPRS Tunneling
Protocol) tunnel.

[0004]

Also, in the LTE mobile communication system, a radio
bearer is configured to be set up between a mobile station UE
and the RAN node.

[0005]

Furthermore, in the LTE mobile communication system, an
EPS (Evolved Packet System) bearer is configured to be set up
between the mobile station UE and the core node.

[0006]
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When a mobile station performs a handover from a
handover—-source radio base station to a handover—-target radio
base station, a GTP tunnel is configured to be set up between
the handover—-source radio base station and the handover—-target
radio base station. The handover-source radio base station and
the handover—-target radio base station are under the control
of the same core node. Then, the user plane data corresponding
to each access bearer is configured to be forwarded from the
handover—-source radio base station to the handover—-target radio
base station via the GTP tunnel.

[0007]

However, in the LTE mobile communication system, when
such handover as described above is performed, the GTP tunnels
corresponding to all the access bearers set up between the
handover-source radio base station and the core node are
configured to be set up, regardless of whether or not user plane
data to be forwarded from the handover-source radio base station
to the handover-target radio base station exists. Thus, the

system has a problem of wastefully using resources.

Disclosure of the Invention
[0008]

Thus, the present invention has been made in view of the
problem described above. It is an objective of the present
invention to provide a mobile communication method and a radio
base station by which, when a mobile station performs a handover
from a handover—-source radio base station to a handover—-target
radio base station, resources can be used effectively by

eliminating redundant setup of GTP tunnels for forwarding user
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plane data from the handover-source radio base station to the
handover—-target radio base station.
[0009]

A first aspect of the present invention is summarized as
amobile communicationmethod in which a mobile station performs
a handover from a handover-source radio base station to a
handover-target radio base station, the method including the
steps of: (A) judging whether or not user plane data to be
forwarded to the handover—-target radio base station exists for
each access bearer set up with an upper level node, when a
handover for the mobile station is determined to be performed;
(B) notifying, to the handover-target radio base station, a
result of the judgment by using a handover request message for
the mobile station; (C) setting up a data forwarding tunnel for
forwarding user plane data from the handover—-source radio base
station to the handover-target radio base station only for an
access bearer for which the user plane data to be forwarded
exists, and notifying, to the handover-source radio base
station, setup information on the data forwarding tunnel by
using a handover request response message for the handover
request message; and (D) forwarding the user plane data to the
handover-target radio base station by the handover-source radio
base station via the data forwarding tunnel on the basis of the
setup information on the data forwarding tunnel.

[0010]

In the first aspect, the handover-source radio base
station and the handover-target radio base station can be
provided under the control of a same upper level node; in the

step (A), the handover-source radio base station can make the
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judgment; in the step (B), the handover-source radio base
station can notify, to the handover-target radio base station,
the result of the judgment by using the handover request message
for the mobile station; and in the step (C), the data forwarding
tunnel can be set up not through the upper level node.
[0011]

In the first aspect, the setup information on the data
forwarding tunnel can be a GTP TE-ID for the handover-target
radio base station in the data forwarding tunnel.

[0012]

In the first aspect, the handover-source radio base
station and the handover-target radio base station can be
provided under the control of different upper level nodes,
respectively; and in the step (C), the data forwarding tunnel
can be set up through the upper level nodes, and the setup
information on the data forwarding tunnel can be notified to
the handover-source radio base station through the upper level
nodes.

[0013]

In the first aspect, the handover-source radio base
station and the handover-target radio base station can be
provided under the control of different upper level nodes,
respectively; and in the step (C), the data forwarding tunnel
can be set up not through the upper level nodes, and the setup
information on the data forwarding tunnel can be notified to
the handover-source radio base station not through the upper
level nodes.

[0014]

In the first aspect, the setup information on the data
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forwarding tunnel can be a GTP TE-ID for the upper level nodes
in the data forwarding tunnel.
[0015]

In the first aspect, the handover request message for the
mobile station can include instruction information indicating
whether or not the user plane data to be forwarded to the
handover—-target radio base station exists, for each access
bearer.

[0016]

In the first aspect, the handover request message for the
mobile station can include a list of the access bearers for which
the user plane data to be forwarded to the handover-target radio
base station exists.

[0017]

A second aspect of the present invention is summarized
as a radio base station capable of serving as a handover—-target
radio base station in a mobile communication system in which
a mobile station can perform a handover, wherein the
handover—-target radio base station is configured to set up a
data forwarding tunnel for forwarding user plane data to the
handover—-target radio base station only for an access bearer
for which the user plane data to be forwarded exists, when
receiving a notification from a handover-source radio base
station as to whether or not the user plane data to be forwarded
exists for each access bearer, the notification being made by
using a handover request message for the mobile station, and
the access bearer being set up between the handover—-source radio
base station and a upper level node; and the handover-target

radio Dbase station 1s configured to notify, to the
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handover—-source radio base station, setup information on the
data forwarding tunnel by using a handover request response
message for the handover request message.

[0018]

A third aspect of the present invention is summarized as
a radio base station capable of serving as a handover-target
radio base station in a mobile communication system in which
a mobile station can perform a handover, wherein the
handover—-target radio base station is configured to set up a
data forwarding tunnel for forwarding user plane data to the
handover-target radio base station only for an access bearer
for which the user plane data to be forwarded exists, when
receiving a notification from a upper level node as to whether
or not the user plane data to be forwarded exists for each access
bearer, the notification being made by using a handover request
message for the mobile station, and the access bearer being set
up between a handover-source radio base station and the upper
level node; and the handover-target radio base station is
configured to notify, to the handover-source radio base station,
setup information on the data forwarding tunnel via the upper
level node by using a handover request response message for the
handover request message.

[0019]

In the second and third aspect, the handover request
message for the mobile station can include instruction
information indicating whether or not the user plane data to
be forwarded to the radio base station exists for each access
bearer.

[0020]
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In the second and third aspect, the handover request
message for the mobile station can include a list of the access
bearers for which the user plane data to be forwarded to the
handover—-target radio base station exists.

[0021]

In the second and third aspect, the handover—-source radio
base station and the handover—-target radio base station can be
provided under the control of a same upper level node; the data
forwarding tunnel can be set up not through the upper level node;
and the setup information on the data forwarding tunnel can be
a GTP TE-ID for the handover—-target radio base station in the
data forwarding tunnel.

[0022]

In the second and third aspect, the handover—-source radio
base station and the handover—-target radio base station can be
provided under the control of different upper level nodes,
respectively; the handover request message for the mobile
station can be transmitted to the handover-target radio base
station through a handover-source upper level node and a
handover—-target upper level node; the data forwarding tunnel
can be set up through the handover-source upper level node and
the handover—-target upper level node; the setup information on
the data forwarding tunnel can be notified to the
handover-source radio base station through the handover-source
upper level node and the handover-target upper level node; and
the setup information on the data forwarding tunnel notified
to the handover-source radio base station can be a GTP TE-ID
for the handover—-source upper level node in the data forwarding

tunnel.
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Brief Description of the Drawings
[0023]

[Fig. 1] Fig. 1 is an overall configurational diagram of
a mobile communication system according to a first embodiment
of the present invention.

[Fig. 2] Fig. 2 is a diagram showing data forwarding GTP
tunnels set up in the mobile communication system according to
the first embodiment of the present invention.

[Fig. 3] Fig. 3 is a table showing an example of a format
of “Handover Request” used in the mobile communication system
according to the first embodiment of the present invention.

[Fig. 4] Fig. 4 is a table showing another example of the
format of “Handover Request” used in the mobile communication
system according to the first embodiment of the present
invention.

[Fig. 5] Fig. 5 is a table showing an example of a format
of “Handover Request ACK” used in the mobile communication
system according to the first embodiment of the present
invention.

[Fig. 6] Fig. 6 1is a table showing another example of the
format of “Handover Request ACK” wused 1in the mobile
communication system according to the first embodiment of the
present invention.

[Fig. 7] Fig. 7 is a sequence diagram showing a handover
operation in the mobile communication system according to the
first embodiment of the present invention.

[Fig. 8] Fig. 8 is a diagram showing data forwarding GTP

tunnels set up in a mobile communication system according to
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a second embodiment of the present invention.

[Fig. 9] Fig. 9 is a table showing an example of a format
of “Handover Request” used in the mobile communication system
according to the second embodiment of the present invention.

[Fig. 10] Fig. 10 is a table showing another example of
the format of “Handover Request” wused 1in the mobile
communication system according to the second embodiment of the
present invention.

[Fig. 11] Fig. 11 is a table showing an example of a format
of “Handover Request Acknowledge” used in the mobile
communication system according to the second embodiment of the
present invention.

[Fig. 12] Fig. 12 is a table showing another example of
the format of “Handover Request Acknowledge” used in the mobile
communication system according to the second embodiment of the
present invention.

[Fig. 13] Fig. 13 is a table showing an example of a format
of “Handover Command” used in the mobile communication system
according to the second embodiment of the present invention.

[Fig. 14] Fig. 14 is a sequence diagram showing a handover
operation in the mobile communication system according to the
second embodiment of the present invention.

[Fig. 15] Fig. 15 is a diagram showing data forwarding
GTP tunnels set up in a mobile communication system according

to a first modification of the present invention.

Best Modes for Carrying Out the Invention
[0024]

[Configuration of Mobile Communication System according to
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First Embodiment of Present Invention]

A configuration of a mobile communication system
according to a first embodiment of the present invention will
be described with reference to Figs. 1 to 6.

[0025]

In the mobile communication system according to the first
embodiment, a radio access network is configured by multiple
upper level nodes (core nodes) SGW/MME (Mobility Management
Entity) and multiple radio base stations eNB.

[0026]

As shown in Fig. 1, the first embodiment will be described
by illustrating a mobile communication system having the
architecture of the LTE/SAE which is being standardized by the
3GPP; however, the present invention is not limited to such
mobile communication system, and may also be applied to amobile
communication system having another architecture.

[0027]

The MME is a node to handle control data, and the SGW is
a node to handle user data.

[0028]

The radio base stations eNB are connected to each other
via an interface called X2 interface, and each radio base
station eNB and its upper level nodes MME/SGW are connected via
an interface called S1 interface.

[0029]

Over the S1 interface and X2 interface, control plane
(C-plane) data and user plane (U-plane) data can be transmitted.
[0030]

In particular, the user plane data is transmitted by
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GTP-U/UDP, and a GTP tunnel to transmit the user plane data is
set up by exchanging a GTP TE (Tunnel Endpoint)-ID between the
radio base station eNB and its upper level node SGW.

[0031]

As shown in Fig. 2, the first embodiment will be described
based on a case where a mobile station UE performs a handover
(X2 handover) from a handover-source radio base station S—eNB
to a handover-target radio base station T-eNB. Here, the
handover-source radio base station S—-eNB and the
handover-target radio base station T-eNB are under the control
of the same upper level nodes MME/SGW.

[0032]

The handover-source radio base station S-eNB 1is
configured to judge whether or not user plane data to be
forwarded to the handover-target radio base station T-eNB
exists (that is, whether or not the user plane data should be
forwarded to the handover-target radio base station T-eNB) for
each access bearer set up between the upper level node SGW and
the handover-source radio base station S-eNB, when determining
to perform a handover for the mobile station UE.

[0033]

The handover-source radio base station S-eNB 1is
configured to notify, to the handover-target radio base station
T-eNB, a result of the judgment by a handover request message
“Handover Request” for the mobile station UE.

[0034]

Specifically, the handover request message *“Handover

Request” for the mobile station UE may be configured to include

instruction information indicating whether or not user plane
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data to be forwarded to the handover—-target radio base station
T-eNB exists for each access bearer.
[0035]

For example, as shown in Fig. 3, an information element
“Forwarding Indicator” for notifying of such instruction
information may be newly added to the format of the “Handover
Request” specified in the “3GPP TS36.423".

[0036]

The information element “Forwarding Indicator” is for
notifying of the instruction information indicating whether or
not user plane data to be forwarded to the handover-target radio
base station T-eNB exists for the access bearer identified by
the “SAE Bearer ID”.

[0037]

Also, the handover request message “Handover Request” for
the mobile station UE may be configured to include a list of
access bearers for which user plane data to be forwarded to the
handover-target radio base station T-eNB exists.

[0038]

For example, as shown in Fig. 4, an information element
"SAE Bearers To Be Forwarded List" for notifying of such list
of access bearers may be newly added to the format of the
“Handover Request” specified in the “3GPP TS36.423".

[0039]

The handover-target radio base station T-eNB is
configured to set up, as described above, a data forwarding GTP
tunnel for forwarding user plane data from the handover-source
radio base station S-eNB to the handover—-target radio base

station T-eNB only for the access bearers for which user plane
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data to be forwarded exists.
[0040]

That is, the handover-target radio base station T-eNB is
configured to set up no data forwarding GTP tunnel for the access
bearer corresponding to the user plane data, even when user
plane data exists, and if there exists no user plane data to
be forwarded to the handover-target radio base station T-eNB
[0041]

In the example of Fig. 2, access bearers #A to #C are set
up between the handover—-source radio base station S—eNB and the
upper level node SGW. However, for the access bearer #B, no
user plane data to be forwarded to the handover-target radio
base station T-eNB exists, or there is no need to forward user
plane data to the handover—-target radio base station T-eNB, and
thus only data forwarding GTP tunnels #A and #C corresponding
to the access bearers #A and #C are set up.

[0042]

The handover-target radio base station T-eNB 1is
configured to notify, to the handover-source radio base station
S—eNB, setup information on the data forwarding GTP tunnel which
has been set up by a handover request response message “Handover
Request ACK” for the handover request message “Handover
Request”.

[0043]

The setup information on the data forwarding GTP tunnel
is a GTP TE-ID (GTP TE-ID#A and GTP TE-ID#C in the example of
Fig. 2) for the handover-target radio base station T-eNB in the
data forwarding GTP tunnel.

[0044]
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For example, as shown in Fig. 5, an information element
“Forwarding GTP Tunnel Endpoint” for notifying of such setup
information on the data forwarding GTP tunnel may be newly added
to the format of the “Handover Request ACK” specified in the
“3GPP TS36.423".

[0045]

Alternatively, as shown in Fig. 6, an information element
“SAE Bearers Forwarded List” for notifying of setup information
on all the data forwarding GTP tunnels included in the
above-mentioned list may be newly added to the format of the
“Handover Request ACK” specified in the “3GPP TS36.423".
[0046]

Then, the handover—-source radio base station S—-eNB is
configured to forward the user plane data corresponding to each
access bearer to the handover-target radio base station T-eNB
via the data forwarding GTP tunnel, on the basis of the notified
setup information on the data forwarding GTP tunnel (the GTP
TE-ID for the handover-target radio base station T-eNB in the
data forwarding GTP tunnel.

[0047]
[Operation of Mobile Communication System according to First
Embodiment of Present Invention]

A handover operation in a mobile communication system
according to the first embodiment of the present invention will
be described with reference to Fig. 7.

[0048]

As shown in Fig. 7, in step S1001, the handover-source

radio base station S-eNB which has received the “Measurement

Report” notified by the mobile station UE transmits the
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“Handover Request” to the handover-target radio base station
T—-eNB that has, for example, the highest communication quality
out of the communication qualities reported from the mobile
station UE.

[0049]

Here, the “Handover Request” includes a judgment result
for each access bearer as to whether or not user plane data to
be forwarded to the handover-target radio base station T-eNB
exists.

[0050]

In Step S1002, when the handover-target radio base
station T-eNB which has received the *“Handover Request” can
accept the mobile station UE, the handover-target radio base
station T-eNB sets up, as described above, a data forwarding
GTP tunnel for forwarding user plane data from the
handover—-source radio base station S—eNB to the handover-target
radio base station T-eNB, only for the access bearers for which
user plane data to be forwarded exists.

[0051]

Subsequently, the handover-target radio base station
T-eNB transmits the “Handover Request ACK” including setup
information on the data forwarding GTP tunnel thus set up (the
GTP TE-ID for the handover-target radio base station T-eNB in
the data forwarding GTP tunnel) to the handover-source radio
base station S-eNB.

[0052]

In step S1003, the handover-source radio base station

S—eNB which has received the “Handover Request ACK” transmits

the “Handover Command” for commanding a handover to the mobile
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station UE.
[0053]

In step S1004, on the basis of the notified setup
information on the data forwarding GTP tunnel (the GTP TE-ID
for the handover—-target radio base station T-eNB in of the data
forwarding GTP tunnel), the handover-source radio base station
S—eNB forwards the user plane data corresponding to each access
bearer to the handover—-target radio base station T-eNB via the
data forwarding GTP tunnel.

[0054]

In step S1005, the mobile station UE receives the
“Handover Command”, and transmits the “Handover Confirm” to the
handover-target radio base station T-eNB, when a resource for
transmitting an uplink signal is assigned to the mobile station
UE.

[0055]

In step S1006, the handover-target radio base station
T-eNB which has received the “Handover Confirm” transmits the
“Path Switch Request” to the upper level node MME by using the
GTP-U, the “Path Switch Request” requesting to switch a path
for transmitting the user data from the handover-source radio
base station S—-eNB to the handover-target radio base station
T-eNB.

[0056]

In step S1007, the upper level node MME which has received
the “Path Switch Request” transmits the “Path Switch Request
ACK"” to the handover-target radio base station T-eNB by using
the GTP-U.

[0057]
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[Advantageous Effect of Mobile Communication System according
to First Embodiment of Present Invention]

According to the mobile communication system of the first
embodiment of the present invention, when a mobile station UE
performs a handover from a handover-source radio base station
S—eNB to a handover—-target radio base station T-eNB, resources
can be used effectively by eliminating redundant setup of data
forwarding GTP tunnels for forwarding user plane data from the
handover—-source radio base station S—eNB to the handover-target
radio base station T-eNB.

[0058]
[Second Embodiment of Present Invention]

A mobile communication system according to a second
embodiment of the present invention will be described with
reference to Figs. 8 to 15. In the following, point of
difference between the mobile communication system according
to the second embodiment and that according to the
above-mentioned first embodiment will be mainly described.
[0059]

As shown inFig. 8, the second embodiment will be described
based on a case where a mobile station UE performs a handover
(S1 handover) from a handover-source radio base station S-eNB
under the control of handover-source upper level nodes
S-MME/S—-SGW to a handover—-target radio base station T-eNB under
the control of handover-target upper level nodes T-MME/T-SGW.
[0060]

In the second embodiment, data forwarding GTP tunnels are
configured to be set up not through the upper level nodes (the

handover-source upper level node S-SGW and the handover-target
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upper level node T-SGW).
[0061]

That is, in the second embodiment, the handover-source
radio base station S-eNB is configured to forward the user plane
data corresponding to each access bearer to the handover-target
radio base station T-eNB, not through the upper level nodes (the
handover-source upper level node S-SGW and the handover-target
upper level node T-SGW).

[0062]

When a notice of determination (“Handover Required”) that
a handover is to be performed for the mobile station UE is
received from the handover-source radio base station S-eNB, the
handover-source upper level node S-MME is configured to judge
whether or not user plane data to be forwarded to the
handover-target radio base station T-eNB exists for each access
bearer set up between the handover-source radio base station
S—eNB and the upper level node SGW, on the basis of QoS (Quality
of Service) information or the like.

[0063]

The handover-target upper level node T-MME is configured
to notify, to the handover-target radio base station T-eNB,
such judgment result by using the handover request message
“Handover Request” for the mobile station UE.

[0064]

Specifically, the handover—-target upper level node T-MME
is configured to notify, to the handover-target radio base
station T-eNB, such judgment result by transmitting the
handover request message “Handover Request” for the mobile

station UE to the handover-target radio base station T-eNB.
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[0065]

The handover request message “Handover Request” for the
mobile station UE may be configured to include instruction
information indicating whether or not user plane data to be
forwarded from the handover-source radio base station S—-eNB to
the handover-target radio base station T-eNB exists for each
access bearer.

[0066]

For example, as shown in Fig. 9, an information element
“Forwarding Indicator” for notifying of such instruction
information may be newly added to the format of the “Handover
Request” specified in the “3GPP TS36.413".

[0067]

The information element “Forwarding Indicator” is for
notifying of the instruction information indicating whether or
not user plane data to be forwarded to the handover-target radio
base station T-eNB exists for the access bearer identified by
the “SAE Bearer ID”.

[0068]

Also, the handover request message “Handover Request” for
the mobile station UE may be configured to include a list of
access bearers for which user plane data to be forwarded to the
handover-target radio base station T-eNB exists.

[0069]

For example, as shown in Fig. 10, an information element
“SAE Bearers To Be Forwarded List” for notifying of such list
of access bearers may be newly added to the format of the
“Handover Request” specified in the “3GPP TS36.413".

[0070]
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The handover-target radio base station T-eNB is
configured to notify, to the handover—-source radio base station
S—-eNB, the setup information on the data forwarding GTP tunnel
set up between the handover—-source radio base station S—-eNB and
the handover-target radio base station T-eNB, by transmitting
the “Handover Request Acknowledge” to the handover—-target upper
level node T-MME, the “Handover Request Acknowledge” including
the setup information on the data forwarding GTP tunnel.
[0071]

For example, as shown in Fig. 11, an information element
“GTP TEID” for notifying of such setup information on the data
forwarding GTP tunnel may be newly added to the format of the
“Handover Request Acknowledge” specified in the “3GPP
TS36.413".

[0072]

Alternatively, as shown in Fig. 12, an information
element “SAE Bearers Forwarded List” for notifying of setup
information on all the data forwarding GTP tunnels included in
the above-mentioned list may be newly added to the format of
the “Handover Request Acknowledge” specified in the “3GPP
TS36.413".

[0073]

The handover—-source upper level node S-MME is configured
to thennotify, to the handover-source radio base station S—eNB,
the setup information on the data forwarding GTP tunnel by the
“Handover Command” .

[0074]
For example, as shown in Fig. 13, an information element

“GTP TEID” for notifying of such setup information on the data
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forwarding GTP tunnel may be newly added to the format of the
“Handover Command” specified in the “3GPP TS36.413".
[0075]

The setup information on the data forwarding GTP tunnel
notified to the handover-source radio base station S-eNB is the
GTP TE-ID for the handover-target radio base station T-eNB in
the data forwarding GTP tunnel (GTP TE-ID#A and GTP TE-ID#C in
the example of Fig. 8).

[0076]

A handover operation in the mobile communication system
according to the second embodiment of the present inventionwill
be described next with reference to Fig. 14.

[0077]

As shown in Fig. 14, in step S2001, the handover-source
radio base station S-eNB which has received the “Measurement
Report" notified by the mobile station UE selects a
handover-target radio base station T-eNB having, for example,
the highest communication quality out of the communication
qualities reported from the mobile station UE.

[0078]

Then, the handover-source radio base station S-eNB
transmits the “Handover Required” to the handover—-source upper
level node S-MME, the “Handover Required” being for notifying
of a determination that a handover is to be performed for the
mobile station UE.

[0079]

The *“Handover Required” does not include a Jjudgment

result for each access bearer as to whether or not user plane

data to be forwarded from the handover—-source radio base station
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S—-eNB to the handover-target radio base station T-eNB exists.
[0080]

In step S2002, the handover—-source upper level node S-MME
which has received the “Handover Required” judges whether or
not user plane data to be forwarded from the handover-source
radio base station S-eNB to the handover-target radio base
station T-eNB exists for each access bearer set up between the
handover-source radio base station S—-eNB and the
handover—-source upper level node S-MME, by taking QoS
information or the like into consideration. The
handover—-source upper level node S-MME transmits the “Forward
Relocation Required” for notifying of the judgment result to
the handover-target upper level node T-MME.

[0081]

In step S2003, the handover-target upper level node T-MME
transmits the “Create Bearer Request” to the handover-target
upper level node T-SGW. In step S2004, the handover-target
upper level node T-SGW which has received the “Create Bearer
Request” returns the “Create Bearer Response” to the
handover-target upper level node T-MME.

[0082]

In step S2005, the handover-target upper level node T-MME
transmits the “Handover Request” for notifying of the
above-mentioned judgment result to the handover-target radio
base station T-eNB.

[0083]

In step S2006, when capable of accepting the mobile

station UE, the handover-target radio base station T-eNB sets

up, as described above, a data forwarding GTP tunnel for
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forwarding user plane data from the handover-source radio base
station S—eNB to the handover—-source radio base station T—-eNB,
only for the access bearers for which user plane data to be
forwarded exists.

[0084]

Subsequently, the handover-target radio base station
T-eNB transmits the “Handover Request Acknowledge” including
the setup information on the data forwarding GTP tunnel thus
set up to the handover—-source radio base station S—eNB (the GTP
TE-ID for the handover-target radio base station T-eNB in the
data forwarding GTP tunnel) to the handover-source radio base
station S-eNB.

[0085]

In step S2007, the handover-target upper level node T-MME
transmits the “Update Bearer Request” to the handover-target
upper level node T-SGW. In step S2008, the handover-target
upper level node T-SGW which has received the “Update Bearer
Request” returns the “Update Bearer Response” to the
handover-target upper level node T-MME.

[0086]

In step S2009, the handover-target upper level node T-MME
which has received the “Update Bearer Response” transmits the
“Forward Relocation Response” for notifying of the
determination result to the handover-source host node S-MME.
[0087]

In step S2010, the handover-source upper level node S-MME
transmits the “Update Bearer Request” to the handover-source
upper level node S-SGW. In step S2011, the handover-source

upper level node S-SGW which has received the “Update Bearer

23



10

15

20

25

Request” returns the *“Update Bearer Response” to the
handover-source upper level node S-MME.
[0088]

In step S2012, the handover—-source upper level node S-MME
transmits the “Handover Command” including the setup
information on the data forwarding GTP tunnel thus set up (the
GTP TE-ID for the handover-target radio base station T-eNB in
the data forwarding GTP tunnel) to the handover-source radio
base station S-eNB.

[0089]

At this point, the handover-source radio base station
S—eNB forwards the user plane data corresponding to each access
bearer to the handover—-target radio base station T-eNB via the
data forwarding GTP tunnel, on the basis of the notified setup
information on the data forwarding GTP tunnel (the GTP TE-ID
for the handover-target radio base station T-eNB in the data
forwarding GTP tunnel).

[0090]

In step S2013, the handover-source radio base station
S—-eNB transmits the “Handover Command” for commanding a
handover to the mobile station UE.

[0091]

In step S2014, the mobile station UE receives the
“Handover Command”, and transmits the “Handover Confirm” to the
handover—-target radio base station T-eNB, when a resource for
transmitting an uplink signal is assigned to the mobile station
UE.

[0092]

In step S2015, the handover-target radio base station
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T-eNB transmits the “Handover Complete” for notifying of the
completion of the handover to the handover—-target upper level
node T-MME.

[0093]

[Modification 1]

A mobile communication system according toamodification
1 of the second embodiment of the present invention will be
described with reference to Fig. 15. 1In the following, point
of difference between the mobile communication system according
to the modification 1 and that according to the above-mentioned
the second embodiment will be mainly described.

[0094]

As shown in Fig. 15, the modification 1 will be described
based on a case where a mobile station UE performs a handover
(S1 handover) from a handover-source radio base station S—eNB
under the control of handover-source upper level nodes
S-MME/S-SGW to a handover—-target radio base station T-eNB under
the control of handover-target upper level nodes T-MME/T-SGW.
[0095]

In the modification 1, as shown in Fig. 15, a data
forwarding GTP tunnel is configured to be set up through the
handover-source upper level node S-SGW and the handover-target
upper level node T-SGW.

[0096]

That is, in the modification 1, the handover—-source radio
base station S-eNB is configured to forward the user plane data
corresponding to each access bearer to the handover-target
radio base station T-eNB through the upper level nodes (the

handover-source upper level node S-SGW and the handover-target
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upper level node T-SGW).
[0097]

Thus, in the modification 1, the setup information on the
data forwarding GTP tunnel notified to the handover-source
radio base station S-eNB 1is the GTIP TE-ID for the
handover—-source upper level node S-SGW in the data forwarding
GTP tunnel.

[0098]

Up to this point, the present invention has been described
in detail using the above embodiments; however, it is apparent
to those skilled in the art that the present invention is not
limited to the embodiments described herein. Modifications
and variations of the present invention can be made without
departing from the spirit and scope of the present invention
defined by the description of the scope of claims. Thus, the
description herein is intended for illustrative purpose and
does not have any restrictive meaning to the present invention.
[0099]

Japanese Patent Application No. 2007-282380 (filed on
October 30, 2007) is incorporated herein by reference in its

entirety.

Industrial Applicability
[0100]

As described above, according to the present invention,
it is possible to provide a mobile communication method and a
radio base station by which, when a mobile station performs a
handover from a handover-source radio base station to a

handover—-target radio base station, resources can be used
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effectively by eliminating redundant setup of GTP tunnels for
forwarding user plane data from the handover-source radio base

station to the handover-target radio base station.
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CLAIMS

[1] A mobile communication method in which a mobile station
performs a handover from a handover-source radio base station
to a handover-target radio base station, the method comprising
the steps of:

(A) judging whether or not user plane data to be forwarded
to the handover-target radio base station exists for each access
bearer set up with an upper level node, when a handover for the
mobile station is determined to be performed;

(B) notifying, to the handover-target radio base station,
a result of the judgment by using a handover request message
for the mobile station;

(C) setting up a data forwarding tunnel for forwarding
user plane data from the handover—-source radio base station to
the handover-target radio base station only for an access bearer
for which the user plane data to be forwarded exists, and
notifying, to the handover-source radio base station, setup
information on the data forwarding tunnel by using a handover
request response message for the handover request message; and

(D) forwarding the user plane data to the handover-target
radio base station by the handover-source radio base station
via the data forwarding tunnel on the basis of the setup

information on the data forwarding tunnel.

[2] The mobile communication method according to claim 1,
wherein
the handover-source radio base station and the

handover—-target radio base station are provided under the
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control of a same upper level node;

in the step (A), the handover-source radio base station
makes the judgment;

in the step (B), the handover-source radio base station
notifies, to the handover-target radio base station, the result
of the judgment by using the handover request message for the
mobile station; and

in the step (C), the data forwarding tunnel is set up not

through the upper level node.

[3] The mobile communication method according to claim 2,
wherein

the setup information on the data forwarding tunnel is
a GTP TE-ID for the handover—-target radio base station in the

data forwarding tunnel.

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

the handover-source radio base station and the
handover-target radio base station are provided under the
control of different upper level nodes, respectively; and

in the step (C), the data forwarding tunnel is set up
through the upper level nodes, and the setup information on the
data forwarding tunnel is notified to the handover—-source radio

base station through the upper level nodes.

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

the handover-source radio Dbase station and the
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handover-target radio base station are provided under the
control of different upper level nodes, respectively; and
in the step (C), the data forwarding tunnel is set up not
through the upper level nodes, and the setup information on the
data forwarding tunnel is notified to the handover—-source radio

base station not through the upper level nodes.

[6] The mobile communication method according to claim 4,
wherein

the setup information on the data forwarding tunnel is
a GTP TE-ID for the upper level nodes in the data forwarding

tunnel.

[7] The mobile communication method according to any one of
claims 1 to 6, wherein

the handover request message for the mobile station
includes instruction information indicating whether or not the
user plane data to be forwarded to the handover-target radio

base station exists, for each access bearer.

[8] The mobile communication method according to any one of
claims 1 to 6, wherein

the handover request message for the mobile station
includes a list of the access bearers for which the user plane
data to be forwarded to the handover—-target radio base station

exists.

[9] A radio base station <capable of serving as a

handover—-target radio base station in a mobile communication
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system in which a mobile station can perform a handover, wherein

the handover—-target radio base station is configured to
set up a data forwarding tunnel for forwarding user plane data
to the handover-target radio base station only for an access
bearer for which the user plane data to be forwarded exists,
when receiving a notification from a handover-source radio base
station as to whether or not the user plane data to be forwarded
exists for each access bearer, the notification being made by
using a handover request message for the mobile station, and
the access bearer being set up between the handover—-source radio
base station and a upper level node; and

the handover—-target radio base station is configured to
notify, to the handover-source radio base station, setup
information on the data forwarding tunnel by using a handover

request response message for the handover request message.

[10] A radio Dbase station capable of serving as a
handover—-target radio base station in a mobile communication
system in which a mobile station can perform a handover, wherein

the handover—-target radio base station is configured to
set up a data forwarding tunnel for forwarding user plane data
to the handover-target radio base station only for an access
bearer for which the user plane data to be forwarded exists,
when receiving a notification from a upper level node as to
whether or not the user plane data to be forwarded exists for
each access bearer, the notification being made by using a
handover request message for the mobile station, and the access
bearer being set up between a handover—-source radio base station

and the upper level node; and
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the handover—-target radio base station is configured to
notify, to the handover-source radio base station, setup
information on the data forwarding tunnel via the upper level
node by using a handover request response message for the

handover request message.

[11] The radio base station according to any one of claims 9
and 10, wherein

the handover request message for the mobile station
includes instruction information indicating whether or not the
user plane data to be forwarded to the radio base station exists

for each access bearer.

[12] The radio base station according to any one of claims 9
and 10, wherein

the handover request message for the mobile station
includes a list of the access bearers for which the user plane
data to be forwarded to the handover-target radio base station

exists.

[13] The radio base station according to any one of claims 9
and 10, wherein

the handover-source radio base station and the
handover—-target radio base station are provided under the
control of a same upper level node;

the data forwarding tunnel is set up not through the upper
level node; and

the setup information on the data forwarding tunnel is

a GTP TE-ID for the handover-target radio base station in the
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data forwarding tunnel.

[14] The radio base station according to claim 9, wherein

the handover-source radio base station and the
handover—-target radio base station are provided under the
control of different upper level nodes, respectively;

the handover request message for the mobile station is
transmitted to the handover-target radio base station through
a handover-source upper level node and a handover-target upper
level node;

the data forwarding tunnel 1is set up through the
handover-source upper level node and the handover-target upper
level node;

the setup information on the data forwarding tunnel is
notified to the handover—-source radio base station through the
handover-source upper level node and the handover-target upper
level node; and

the setup information on the data forwarding tunnel
notified to the handover-source radio base station is a GTP
TE-ID for the handover-source upper level node in the data

forwarding tunnel.

[15] A radio base station capable of serving as a
handover—-source radio base station in a mobile communication
system in which a mobile station can perform a handover, wherein

the handover—-source radio base station is configured to
judge whether or not user plane data to be forwarded to a
handover-target radio base station exists for each access

bearer set up with an upper level node, when a handover for the
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mobile station is determined to be performed; and
the handover—-source radio base station is configured to
notify, to the handover-target radio base station, a result of

the judgment by using a handover request message for the mobile

station.
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