DESCRIPTION MOBILE COMMUNICATION METHOD AND RADIO BASE STATION Technical Field
5[0001] The present invention relates to a mobile communication method and a radio base
station. Background Art 10[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 15 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] ESCRE‘H‘{E@QC%S bearer is formed by GTP (GPRS
Tunneling 20 Protocol) tunnel. [0004] Algo, in the mobile communication system, a radio
bearer is configured®a be setuplhetween enmehikis@tian) Randdshe RAN sode125{0005]

Technical Field
5 [0001]
The present invention relates to a mobile communication

method and a radio base station.

Background Art
10 [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

15 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

20 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.

25 [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]



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] When a mobile
station performs a handover from a handover-source radio base station to a handover-target radio
base station, a GIP tunnel is configured to be set up between the handover-source radio base station
and the handover-target 5 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 correspondingv\ii%?achaac%%%ﬁ%arer IS Egrgfrilguredrtgoq:emfé)rwaardﬁg f[%*@, éhe handover-source

. ) t .
radio base station t0 the handover-target tadio 10 babe station via'the GIP tunnel. 689] °

However, imtheddEanobile: eommunicatinn systemcwbentstich handoves astdasgeibedabiove is

performed, the GIP tunnels corresponding to all the access bearers set up between the 15
handover-sBaite radid-base statiott ahd e core®n688 St BahRfigtredd 156 Settip, regarefdss of

whether or patugerplape data in be foawarded rom the handoversurgs fadigdase station to the

handover-target radio base station exists. Thus, the system has a problem of wastefully using
resources. 20 Disclosare of dhia nventibng 0608] Theis -theupresert dhve hiticrehaisadeiernnaade in view of
theFﬂobbn%%%§%g§§g¥g¥@%gg%gg(¥§g¥§%ﬁ¥§§6g¥g%ﬁ@h 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

10 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

15 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.

20
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

25 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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25 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 GIP tunnels for
forwarding user 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 5 a mobile communication
method in which a mobile station performs a handover from a handover-source radio base station to a

handover-targst radiq pase,sigtion, Ihe mathod, including tne sieps of. (£) Judging yhethgy, gr not user
plane data to be forwarded to the handover-target radio base station exists for 10 each access bearer
set up with aanppee teveh ngde, wheri a hengevertor ke mobile station is determined to be

performed,; SB) notifying, to the handover-target radio base station, a result of the judgment by using a

handover r 4 ﬂnessage for the mobile station; (C) setting up a data forwarding tunnel for 15

forwarding user plapedata fro.the handauer-saurce radippase.station Lo e hapdouey-target radio

base station only for an access bearer for which the user plane data to be forwarded exists, and
notifying, toathe bandoversourceaadiorbase istatiam, sbtuphirforniatioa endhe datadorfivending tunnel
by 20 using a handover request response message for the handover %%%l;est message; and (D)

forwarding the 5 Blate datLth fhe HaRdOVE tar &t Talio a5t bh by tha Haidov&r-sburce radio
base station, ¥iathedata forwerdingdunnelon the:-hasis of the, setupnfrmation e the data forwarding

tunnel. 25[0010]
steps of: (A) judging whether or not user plane data to be
forwarded to the handover—-target radio base station exists for
10 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
15 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
20 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.
25 [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



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 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 5 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 l;Je silnG_IE}IIe-IDSfOé the ( a}rldo%/gre-taﬁ%ent C[z(;ju\Jlfiorb_z:xssoeusrt:élteio_nrigl\ O{Q(? data forwarding
tunnel. 10[081 In the first aspect, the handover-source radio base station and the
handover-target rasko basenstatiar cancbe psoviedainder the gentrob afi differert upperilexel nodes,
respectively; and in the step (C), the data forwarding tunnel 15 can be set up through the upper level

nodes, and th& Setdp irftdtmatich BrtpBata o ratdiig R A RAN & Notifigd &5 the haRdBver-source
radio base stafion {Drough ihe upper levelnodes, [0013):201n the first,aspect, the,handoyer:source

radio base station and the handover-target radio base station can be provided under the control of
differerlt uppentevel nedesheespectivelypand frhtheustep T3, thedata ferwatdingdannel can be set up
not through the upper level nodes, and the setup 25 information on the data forwarding tunnel can be
notified to tHe Rglﬁ)over-source radio base station not through the upper level nodes. [0014] In the first

aspect, the setup infermation-qn-the datdect, 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.

10 [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

15 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]

20 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

25 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 GIP fl-ID for the upper level nodes in the data forwarding tunnel. [0015] In
the first aspect, the handover request message for the 5 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] 10In 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] 15A second aspect of the

present inventian s summayized as-a fadjo base.staton,sapable.of serving a3 a iandoer farget radio
base station iIn a mo I|% communication system in w ich a moﬁlle statlgr?can periorm a andover,
wherein theihandovet-farget radic base gtationris tonfigured to set up a 20 data forwarding tunnel for
forwarding user plane data to the
[0015]
In the first aspect, the handover request message for the
5 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]
10 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]
15 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
20 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
25 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-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 25 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 sage for
the handove oo Lal meCeLs TaaT B e SeAea) the e e B e o 25
radio base statian tapabledifrsgrsingasa hgndoverdargeh radio base stationsn armepibe se
communication system in which a mobile station can perform a handover, wherein the handover-target
radio base StafiA & cdifigurés t0'88cysr request message.

[0018]

5 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

10 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

15 Dbearer, 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,

20 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

25 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]



10 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 15 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-sourcg rafi}lo t%%se sstgtci%rrll, ona%e&thnI%@agié)ne% t,hetqlata florwggqfigg tL]anenellJ é/isatthe upper
level node by using a handover request response messgge dr the handover request?nessage. [0019]
In the secon@ apd dhird @spact, thedianrdevertequestasimessage fon thermobitenstadionasn include
instruction information indicating whether or not the user plane data to be forwarded to the radio base
station existefoF 8aEh Aete¥d bedrerP02BFE Plinthélséoridaha third ¥8p&etthe hahdover

request megsage for the g}qg)élg statipn.can include a list of the acgess bearers for which the user

plane data to be forwarded to the handover-target radio base station exists. 5[0021] In the second
and thifd aspeet, 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 dPpEFRVE FYde; A ahd the Sethp fitformatdifBA e at tohwarding tnnel can
be a GIP fl4[3 for the-handovertarget radie base stationdn thg datafarwarding tunnel 5[0022] In the

second and third aspect, the handover-source radio
provided under the control of a same upper level node; the data

forwarding tunnel can be set up not through the upper level node;
10 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
15 Dbase 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
20 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
25 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.



15 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 20 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 25 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
GIP fl-ID fopthbdmayerspuioeriipaerteiel Dpdeindgse data forwarding tunnel. Brief Description of
the Drawings [0023] [Fig. 1] Fig. 1 is an overall configurational diagram of 5 a mobile
communicatiBf system according to a first embodiment of the present invention. [Fig. 2] Fig. 2 is

a diagram showing gﬂagfpry\ﬁargi@_GlI.Pitgrg}@Igg}gggﬁ in g&%ﬂ%ga@mg@icﬂigglsgﬁt%@ according

to the first embodiment of the present invention. 10[Fig. 3] Fig. 3'is a table showing'an example of a
format df "Handodviel Reguest huisettindhespebidencenmmunidation system astoedibhg 40 thenfirst
embodiment of the present invention. = [Fig. 4] Fig. 4 is a table showing another example of the
format of "HindoV&r REGHES" usBY i e’ Mobile communication 15 system according to the first

embodiment of the presentinvention., ; s [fig4ldrignods &dahle showing.an example efa format of
"Handover Request ACK" used in the mobile communication system according to the first embodiment
of the present20dAveatidnupP in the mobile communication system according to

the first embodiment of the present invention.

10 [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

15 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

20 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.

25 [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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[Fig. 6] Fig. 6 is a table showing another example of the format of "Handover Request ACK" used in
the mobile communication system according to the first embodiment of the present invention. 25[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 GIP tunnels set up in a mobile communication system according to a second
embodiment of the present invention. [Fig. 9] Fig. 9 is a table showing an example of a format of
"Handover gegg%sot'r'lgsg gle mo il%go%rréunication %ysi%r\pe%gg%q,jng to the second embodiment

d.in
of the present invention. I%b[ |gln1%ﬁl ig. 10is a tab esgﬁlowmg another example of the format of

"Handover Request{'msgd in theimgobfleicoramunicatienh system accerding 1@ the seconchernbodiment
of the present invention. [Fig. 11] Fig. 11 is a table showing an example of a format 10 of "Handover
Request AckhowiedgE™ iisedinTHE Hrobife® ESmmuhitatiBR sy ferh AREBFHG to-the SECTri™

embodiment of thepresentinvention ..« [Eig, 2] Fig12,j5 a table shawing angtber example of the

format of "Handover Request Acknowledge" used in the mobile 15 communication system according
to the second embotdiment dDthe'present inventiomble fFigwidldignt8lisa tabkerghiowing an
example of a format of "Handover Command" used in the mobile communication system according to

the second eMbodiERESf thepresditiivaition. BTG 4] FigSth is'd sedqignce HiRdram showing

a handover opgraion-igdhe mebie spmmupication systemeacearding i thesecond emhadiment of the
present invention.
present invention.

[Fig. 11] Fig. 11 is a table showing an example of a format

10 of “Handover Request Acknowledge” wused 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

15 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.

20 [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

25 to a first modification of the present invention.

Best Modes for Carrying Out the Invention
[0024]

[Configuration of Mobile Communication System according to

9



[Fig. 15] Fig. 15 is a diagram showing data forwarding GIP tunnels set up in a mobile communication
system according 25 to a first modification of the present invention. Best Modes for Carrying Out the
Invention [0024] [Configuration of Mobile Communication System according to 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. 5[0025]

In the

mobile communication system according to the first embodiment, a radio access network is configured
by multiple Hgg%rtlegﬁll%%%fﬁ%eé% Eeogog,’%sgsse%\é\llg/lrl}%lié r(l\%lg%lli}y Management Entity) and multiple

radio base stations e s shown in
illustrating a mobilexcommunication system daving thecarchikecturenaftheddEASAE whieh ésnbeing

g.

standardized by the 3GPP; however, the present invention is not limited to such 15 mobile
communicafi6h SySten?, &t Py Akb KEAppHeFiv-a Mobie cBRfMEiEatisrY SysteAThivihg another

architecture, J0Q27] -, ; LEhe MME iqupggggggapgl%g%r_ol gdata, gnd the SGW is a node to handle

user data.
5

10

15

20

25

[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

10

e first embodiment will be described by



20[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 Si interface. 25[0029] Over the Si 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 GTP-U/UDP, and a GIP tunnel to transmit the user plane data is set up by
exchanging a GIP TE (Tunnel Endpoint)-ID between the radio base station eNB and its upper level
node SGW.G{QQ%] é%é) shown in Et%p 2C 1ghe fi stteompgdimenttvvillhbee d(sa%%rib(al%1 Qgsgd on a case where

; and ansmi Ta 1S .
a mobile station U performs a nan overn&i andover?ﬁom athan over-source raglo%ase Sstation

S-eNB to a handeyerfatgettadioibasaesstatprEeNBatHere, thelbandaversowee vadia hase station
S-eNB and the 10 handover-target radio base station I-eNB are under the control of the same upper
level nodes"MNETSBW S[0BB82} - °1 TREhaHddve-SotticB GadibPase $taficn 39NB is configured to
judge Wheti*[egjdzgrln]ot user plane data to be 15 forwarded to the handover-target radio base station
I-eNB exists (that is, whether or not the user plane data should be forwarded to the handover-target
radio base station |ZeNB) forreachractess, bearer setsupdetweemdne upper levellnede S&GW and the
handover-source radio base station S-eNB, when determining
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
10 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
15 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
20 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
25 “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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20 to perform a handover for the mobile station UE. [0033] The handover-source radio base
station S-eNB is configured to notify, to the handover-target radio base station 1-eNB, a result of the
judgment by a handover request message 25 "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 data to be forwarded
to the handover-target radio base station I-eNB exists for each access bearer. [0035] For example, as

shown in Fig. 3, an information element 5 "Farwarding Indicator” for notifying of such insfruction
information n?af1 beonev?/ly added fo the format of the %ﬂdo%tgﬁeqﬂesg%pe%lsﬂee 1|:nat e "3GPP
1S36.423". [0O3BRThe infesmation elesrend CEervardigriadicator” is for 10 notifying of the instruction
information indicating whether or not user plane data to be forwarded to the handover-target radio

base statiort 8RB exists for the access bearer identified by the "SAE Bearer ID".

For example, as shown in Fig. 3, an information element

5 “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

10 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]

15 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]

20 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]

25 The handover-target radio base station T-eNB 1is
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

12



[0037] 15Also0, 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 I-eNB exists. [0038] 20For 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 1S36.423". [0039]
25The handover-target radio base station 1-eNB is configured to set up, as described above, a data

forwarding g-IF% <Ijuncnoel }goer f%v]\é%rglnogggseer 2plI%r%es data from the handover-source radio base station

S-eNB to theahandover-target radio base station 1-eNB only for the access bearers for which user
plane data to bedorwarded exists. [0040] That is, the handover-target radio base station I-eNB is

configured to set up no data forwarding GIP tunnel for the access 5 bearer corresponding to the user
plane data, even wi&iftiseP plahe datd exists ahdtifthkre Exists o Gserplane datatd be-forwarded to

the handov%ro'ﬁ‘fg%ﬁfgg@@@%eeﬁt%tgpﬂé'slé@a[%marding GTP tunnel for the access

5 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

10 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

15 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

20 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]

25 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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In the example of Fig. 2, access bearers #A to #C are set 10 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 I-eNB exists, or there is no need to
forward user plane data to the handover-target radio base station I-eNB, and 15 thus only data
forwarding GIP tunnels #A and #C corresponding to the access bearers #A and #C are set up. [0042]
The handover-target radio base station I-eNB is configured to notify, tothehandover-sourceradiobase
station 20 S-eNB, SEiup i8nf%rmeition an tg% d‘%a ;orv%ardin%GlP tunn%l Whigh {‘S‘ﬁ be n set.up by a

Xample 1g. 1inform ement
handover request response m Ssa'.ge ﬁHan over equgst Cf“nfor Itjhe ﬁan over request message

"Handover Requesti-d0043:25T e setp pforpwtion’orrthe dataiformarding GR dunreldisa GIP TE-ID
(GIP IE-ID#A and GIP IE-ID#C in the example of Fig. 2) for the handover-target radio base station
l-eNB in the-datafoRvardihg G tuRRER [00AXPL I nEds BxdmpleS 4S"sHolh HEEiGY 5 Hififformation

element "ForwardingGIR, Tunpel Endpoint: fornatifying of such,sefup infarmationon the data.
forwarding GIP tunnel may be newly added to the format of the "Handover Request ACK" specified in
the 5"3GPP/I[B362423'3 00453 .
[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
10 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
15 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.
20 [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
25 Dbe 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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Alternatively, as shown in Fig. 6, an information element "SAE Bearers Forwarded List" for notifying of
setup information on all the data forwarding GIP tunnels included in the 10 above-mentioned list may
be newly added to the format of the "Handover Request ACK" specified in the "3GPP 1S36.423".
[0046] Then, the handover-source radio base station S-eNB is configured to forward the user
plane data corresponding to each 15 access bearer to the handover-target radio base station 1-eNB
via the data forwarding GIP tunnel, on the basis of the notified setup information on the data

forwarding GIP tunnel (the GIP TE-ID for.the handover-target radio base station I-eNB.in the data
forwarding G rtllipnon\fﬁ. Zﬁ%gﬁ]s[%p%rgtign of Mo 8lIoevc(?(])fm%naurn(%[cee{ctio]fn<a‘§§/Ls§t(i}ranaz?u?cosr%iantglt%ni:irst
Embodiment-af fizeseat Imention}r exarohandever npetation incanmaobile Lomvnugicationsystem

according to the first embodiment of the present invention will 25 be described with reference to Fig. 7.

[0048] A8 'shBivniRFiGOTmiH 3t 51001, I8 hahtBver-soints $4dib a8 StatiGh 8LehdB which

has received;the :'Measgrement Report" notified by the mobile station UE transmits the "Handover

Request" to the handover-target radio base station I-eNB that has, for example, the highest

communication ¢@iality out of the communication qualities reported from the mobile station UE. 5[0049]

Here, the "Handover Request” includes a jud%rgrent result for each access bearer as to whether or not
\%

user plane data to BEforwardéd 16 e RYTdovEiXargat ratit base Station FENB ExisE S 1[0050]

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.

10 [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

15 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]

20 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

25 Dbase 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

15



In Step S1002, when the handover-target radio base station I-eNB which has received the "Handover
Request" can accept the mobile station UE, the handover-target radio base station I1-eNB sets up, as
described above, a data forwarding 15 GIP tunnel for forwarding user plane data from the
handover-source radio base station S-eNB to the handover-target radio base station I-eNB, only for
the access bearers for which user plane data to be forwarded exists. [0051] 20Subsequently, the
handover-target radio base station I-eNB transmits the "Handover Request ACK" including setup
information ont eodr'?lt ]Eorwarding GIP tunnel thus set up (the GIP fl-ID for the handover-target radio
base station F—e B°in the data forwarding GIP tunnel) to the handover-source radio 25 base station
S-eNB. [0052]053 1In step S1003, the handover-source radio base station S-eNB which has received

the "Handover Request ACK" transmits the "Handover Command" for comman%iﬁné; a handover to the
mobile station UE. fB058F P RIStEE 51002, St the basisSof tHe notified Setdp Hidrmitionon the data

forwarding GIP tunnel (the GIP fir|D 5 far the hapdoyertargetradio, pase stationdseNg4n gf the data

forwarding GIP tunnel), the handover-source radio base station S-eNB forwards the user plane data
correspondifngrtaeach atdess bearer ¢e the dndovestarget radio basaistation f-eNiB va the data
forwarding GIP tunnel. 10[0054] , ,
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.
10 [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
15 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
20 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]
25 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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In step 51005, the mobile station UE receives the "Handover Command", and transmits the "Handover
Confirm!" to the handover-target radio base station I-eNB, when a resource for transmitting an uplink
signal is assigned to the mobile station 15UE. [0055] In step S1006, the handover-target radio
base station I-eNB which has received the "Handover Confirm" transmits the "Path Switch Request” to
the upper level node MME by using the 20 GIP-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-t t radlo base st NB. 6],25 100 the rlev node MME which
has recelv:g%ﬁ %ggwnch e%eue?“st tra[@%r%nltls th@o%‘gtﬁjswnchoﬁeq[fe%t cK" % the

handover-targetracia base statioardNB by tisiignthe1GiR-bk {0057] [Advantageous Effect of Mobile
Communication System according to First Embodiment of Present Invention] According to the
mobile communicatfsitsy<temof thé firsfenbogimentartheddrésent inveRtiont vitiéh B mdbile station

UE 5 performs a handgyer.from,a 'BPQ%%ESQH(F&{@%ana%%é@@@éb%'\i% tga:hangove-target

radio base station I-eNB, resources can be used effectively by eliminating redundant setup of data
forwarding 642 funnets dohforaarding usen plahe ddta-fromsthe thamdove i-sdusceeradie hase station
S-eNB to thse_féa%\]ndgcvoegt%ggg%ger%ciigabraggtst?gggé—%l;ll%.e 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
10 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
15 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]
20 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
25 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

17



[0058] [Second Embodiment of Present Invention] A mobile communication system according to a
second embodiment of the present invention will be described with 15 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] 20As shown in Fig. 8, the second embodiment will be described based on a case where a
mobile station UE performs a handover (51 handover) from a handover-source radio base station
S-eNB under the control of handover- ce upper level nodes S-MME/S-SGW to a handover-target
radio base station ﬁfil%egn er 25 { egggdr:;tr'ol of handover-target upper level nodes I-MME/I-SGW.
[0060] Intheisecond embodiment, dataforwardingGlPtunnelsare configured to be set up not

through the upper level nodes (the handover-source upper level node S-SGW and the handover-target
upper level node T-5&\W) 10061 FRTH3 &5 &880 ermbobiftfe R B HaRdoErsotirce radio

base station. 5:6NB,sconfigured toforpward the yser plane Sdatacoespandinglo.eagh - n e
accessbearerto the handover-target radiobasestationT-eNB, not through the upper level nodes (the
handover-sdarce apperlervehnodesS:-8GW: fand: thes handaver-tagetyppentdvekbmodea TG W). [0062]
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]

10 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

15 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]

20 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]

25 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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10When 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 15 handover-target radio base station I-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] 20The handover-target upper level node
T-MME is C?E%%ﬁ?d to notify, to the handover-target radio base station I-eNB, such judgment result
by using the handover request message "Handover Request" for the mobile station UE. [0064]
25Specifically, the landovetdarget uppen tevel mode dgMMEHs configureshioaatify fiorthehe
handover-target radio base station I-eNB, such judgment result by transmitting the handover request
message "Htidover Reghiest féfith&dobie stativhiIE 16 the-Randuvertargefiidic' 554€ Station

I-eNB. [0063] ¢, the Bandover tequest message, Handgver Reguesty fgrdhg mapile station UE may

be configured to include instruction information indicating whether or not user plane data to be 5
forwarded fifom e Handdbversohrcé eadio base statioreSreNBdothechandavertasgetNadiobase
station I-eNB exists for each access bearer. [0066] _ _
the handover-target radio base station T-eNB exists for each
access bearer.
[0066]
For example, as shown in Fig. 9, an information element

10 “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

15 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]

20 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]

25 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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For example, as shown in Fig. 9, an information element 10 "Forwarding Indicator" for notifying of such
instruction information may be newly added to the format of the "Handover Request" specified in the
"3GPP 1S36.413". [0067] The information element "Forwarding Indicator" is for 15 notifying of the
instruction information indicating whether or not user plane data to be forwarded to the
handover-target radio base station I-eNB exists for the access bearer identified by the "SAE Bearer
ID". [0068] 20Also, the handover request message "Handover Request" for the mobile station UE may
be configured to include a list of access bearers for which yser plane, data to be forwarded to the
handover-target raglllé%astl-')1 %{l;%ti%\ﬁ]fe §re%ese%s. [68§§]025|;boarSe%amsptféal,%ellsoawovgn in ig. ?[8 an
information etementiSAEBeatears Ty, BeoRornwarded bist'-fos notitying 0f Suchelist efraccess bearers
may be newly added to the format of the "Handover Request" specified in the "3GPP 1S36.413". [0070]
The handoveridfiyetTaaic 5ase statiohr PeNBIE comfigifret 36 hdtfy, 18 %Re RdrdbVet-4Bhfck radio

base statiory SeeNBfhe, setupinformation. o the datadorwarding GIP tunnel setunkefween the

handover-source radio base station S-eNB and
5 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]

10 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".

15 [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

20 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,

25 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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5 the handover-target radio base station I-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 GIP tunnel. [0071] 10For example, as shown in Fig. 11, an
information element "GIP TEID" for notifying of such setup information on the data forwarding GIP
tunnel may be newly added to the format of the "Handover Request Acknowledge" specified in the
"3GPP 1S36.413". 15[0072] Alternatively, as shown in Fig. 12, an information element "SAE

Bearers For ardgdé_ist" f(a'ﬁpt'f}%ing of setu ki)nforma ion on Ihth@ d%tg forwardi G%PttHnneIs
included in t Oergbc])fvel-ﬁ"l%ntione% ist renayml?épneﬁvl)rll%w &dto the format of Ooﬁ1ea‘q€|§ndoveer Request
Acknowledge!sspesifiedl i0dhe 53GQPPS36i41:32d[0073 L he TheHrantieyer-goarce upper level node
S-MME is configured to then notify, to the handover-source radio base station S-eNB, 25 the setup

information bh%he data forwarding GIP tunnel by the "Handover Command". [0074]  For example,

as shown i Fig. 13, an information slement ‘GIP TEIDZ farnatifying, of such setyp information on the
data forwarding GIP tunnel may be newly added to the format of the "Handover Command" specified
in the "SGPPJSB36i4kB't o 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]
10 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
15 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.
20 [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

25 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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[0075] The setup information on the data forwarding GIP tunnel 5 notified to the handover-source radio
base station S-eNB is the GIP TE-ID for the handover-target radio base station I-eNB in the data
forwarding GIP tunnel (GIP TE-ID#A and GIP TE-ID#C in the example of Fig. 8). [0076] 10A handover
operation in the mobile communication system according to the second embodiment of the present
invention will be described next with reference to Fig. 14. [0077] As shown in Fig. 14, in step S2001,
the handover-source 15 radio base station S-eNB which has received the "Measurement Report"

notfied by the fobile sfafion, UE selets ahandoverargst radio pase station gNE having, for
example, the highest communication quality dut of the communication qualities reported from the
mobile station &.4£.120[0078] Then, the handover-source radio base station S-eNB transmits the
"Handover Required” to the handover-source u%per level node S-MME, the "Handover Required"

being for notifying of & 8ef&mingticn thae NeF isStoBe ferfared fof the 25 mobité Station UE.
[0079]  JheciHandover Required: does nat include adudgment-resylt jareaeh ageesshearer as to

whether or not user plane data to be forwarded from the handover-source radio base station
5 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

10 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]

15 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

20 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

25 Dbase 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

22



S-eNB to the handover-target radio base station I-eNB exists. [0080] In step S2002, the
handover-source upper level node S-MME which has received the "Handover Required" judges
whether or 5 not user plane data to be forwarded from the handover-source radio base station S-eNB
to the handover-target radio base station I-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 10 information or the like into consideration. The handover-source upper level node

S-MME transmits the."Forward Relocatign Required", for notifying of the judgment result tg the
mandover-target (pper level nade T NME [C0AT] L5in Stes 52004 the Randoveriarget dnper level
node T-MMEttsarisiits theiBCreatehBeasercRkRegquesiotorihe hasdeveratasget ppermevetnege T-SGW.

In step 52004, the handover-target upper level node T-SGW which has received the "Create Bearer
Request" retiirn% the"Créte BEHrESRESFSITSE® t6 tie ¥BHaRdBi&tardétiippet févet folE T-MME.
[0082] Anstep.52005,. 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 25 base
station3-eNBO (G0B3] In step S2006, when capable of accepting the mobile station UE, the
handover-target radio base station I-eNB sets up, as described above, a data forwarding GIP tunnel
for 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
10 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
15 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.
20 [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.
25 [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
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forwarding user plane data from the handover-source radio base station S-eNB to the
handover-source radio base station I-eNB, only for the access bearers for which user plane data to be
forwarded exists. 5[0084] Subsequently, the handover-target radio base station I-eNB transmits
the "Handover Request Acknowledge" including the setup information on the data forwarding GIP
tunnel thus set up to the handover-source radio base station S-eNB (the GIP 10 fl-ID for the
handover-target radio base station I-eNB in the data forwarding GIP tunnel) to the handover-source

radio base st tion S-eNB, 0851]1 In step S20Q h handé)ver-targeﬁj erlgvel,no e -MME 15
transmits theg'%}lped%lte Beg‘r%r eqsuest%%%% the a(é] %\e/er-taergéftelfpper%e%ecf node I-gc(gw. n %tep S2008,
the handovetaigetdippesilevel nogdpd«SGW whichdwas received the "Update Bearer Request” returns
the "Update Bearer Response” to the handover-target upper level node I-MME. 20[0086] In step

S2009, the ﬁgﬁééQer-target upper level nogle I-MME which has rgc_eived the "Updat(_e B(_aarer
Response” tfansm'@ﬁ@é@%’%@5%@?@%9&'38%%‘%”—%5&%&0%%%01 he deferminatigngesult to the
, the

handover-source host node S-MME. 25[0087] In step S201 handover-sourceupperlevel
node SSMMErtrarsmits thet'tiupdateiBedrer fRequesttinte tlog’ handoviersouece upper et npde
S-SGW. In step S2011, the handover-source upper level node S-SGW which has received the

"Update Beafer RE&GUest rétind thé AU fdats Beardt Keshonde™ 15 tHe HandoveH-s0trdd Upper level

node S-MMEr#0@88]1p for the handover-target radio base station T-eNB in
the data forwarding GTP tunnel) to the handover-source radio
base station S-eNB.
10 [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
15 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
20 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
25 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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In step S2012, the handover-source upper level node S-MME 5 transmits the "Handover Command"
including the setup information on the data forwarding GIP tunnel thus set up (the GIP fl-ID for the
handover-target radio base station I-eNB in the data forwarding GIP tunnel) to the handover-source
radio base station S-eNB. 10[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 I-eNB via the data forwarding GIP tunnel, on the basis of the notified setup 15 information on

the data forwarding.GIP tunnel (the GIR fl-1D for the handover-farget radio base station I-eNB in the
data forwarﬁ?n% § IFl:{:uanI}]SeIB.l FOSOQIEO%e HfaPr% gt\é%rsg(;of? J(t‘)ﬁe% angg\%rr-lsogulrgg Tadio %ste%setation 20
S-eNB transmits ke idandavenhconymand sforconmmarndingia handeverdethegpebile station UE.
[0091] In step S2014, the mobile station UE receives the "Handover Command”, and transmits
the "Hando¥&€orfitfiEto the 25 handover-target radio base station I-eNB, when a resource for
transmitting[%ggljnk signal is assigned to the mobile station UE. [0092] In step S2015, the
handover-target radio base station I-eNB transmits the "Handover Complete" for notifying of the
compleiion oftheiHandoverto the handover-target upper level node I-MME.

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

10 to themodification 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

15 (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]

20 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]

25 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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[0093] 5[Modification 1] A mobile communication system according to a modification 1 of the
second embodiment of the present invention will be described with reference to Fig. 15. In the
following, point of difference between the mobile communication system according 10 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 15 (Si handover) from a handover-source radio base station
S-eNB under the control of handover- ce upper level nodes S-MME/S-SGW to a handover-target
radio base station I?P?\I%egn&aorc%efzoﬁﬁﬁg? of handover-target upper level nodes I-MME/I-SGW. [0095]
20In the modificatipn 1, as shown in Fig. 15, a data forwarding GIP tunnel is configured to be set up
through the handover-source upper level node S-SGW and the handover-target upper level node

I-SGW. [0096] 25THALYS intthe- Rfodifi€atiohCE, thehadndbVér-S6GrdR Fdthc Pasé SEatioh S-BRIB is
configured {o_forward,the user plapedata coresponding to£ach ageess, hearey 4¢ the,handover-target

radio base station I-eNB through the upper level nodes (the handover-source upper level node S-SGW
and thé handovep-targets eippertlevébmodes-8@8V). is  the GTP 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
10 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
15 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

20 October 30, 2007) is incorporated herein by reference in its

entirety.

Industrial Applicability
[0100]

25 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

26



[0097] Thus, in the modification 1, the setup information on the data forwarding GIP tunnel notified
to the handover-source 5 radio base station S-eNB is the GIP IE-ID for the handover-source upper
level node S-SGW in the data forwarding GIP tunnel. [0098] Up to this point, the present invention has
been described 10 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 13 defined by the, description of ihe seone of glaims - Thys, the descringion herein is
intended for illustrative pa/rpo%e and doés not have any restrictive ?neaning to the present invention.
[0099] f Japanese Raieat-Apphcation Ne. 2060+ -282388(filed«an-20 Qcteber 30,200 8kis
incorporated herein by reference in its entirety. Industrial Applicability [0100] 25As described above,
according t& Hie prasehPinvBAtiGRIFR ssiie € provideta misbife comintifitation 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 GIP 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 5 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 10 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 forw 9.59 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 20 request response message for the

handover relgulest fe&dge ange™M™MULHY forivarding the tise? prane Bata T et fasdéVertarget radio
base station, by the handoyersouice radig,basg station. via the data fowarding twunogel o the basis of

the setup information on the data forwarding tunnel. 25 [2]The mobile communication method
according ta claimdnwdresgintarget 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

10 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

15 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

20 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.

25
[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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the handover-source radio base station and the handover-target radio base station are provided under
the 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 5 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. 10 [3] The mobile communication method according to claim 2, wherein the
setup mformatlocn orithefdata forwardi F% $el IS 1a GIP TE ID for the handover-target radio base
station in the 15 data fo forwardlng J tunne he moblPe communication method according to claim 1,
wherein the handovef-sausce tagio (2g9se s&a@onaanﬂbth@rz%bamdm/@daﬁgewad@ base station are
provided under the control of different upper level nodes, respectively; and
makes the judgment;
in the step (B), the handover-source radio base station
5 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.
10
[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

15 data forwarding tunnel.

[4] The mobile communication method according to claim 1,
wherein
the handover-source radio base station and the
20 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

25 Dbase 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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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 25 base station
through the upper level nodes. [5] 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 not through the upper level nodes, and the setup information on the 5 data forwarding
tunnel is n fled to the handover -sQurc dIO base station not throu h th per veI des. [6] The
mobile con(z}rlnumcatlon me ]:n%d accor dlng {0 claim jigvt\%hereln “L0the’ é%tup?nf&) mati%n oan’]e data
forwarding wenelisla 6P JE£ 2 forthe wpper level-aadesidbe data forwmatdiagyynneld  [7] The
mobile communication method according to any one of 15 claims 1 to 6, wherein the handover

request message forthe lRobIERtAfidn indiGdes st AR AT AR R dicatimfWHEINBPbr not the
user plane data g he forwarded to the handoyer-target radio hase stafien gxists, for sachaccess

bearer. 20
5 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
10 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
15 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.
20
[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
25 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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[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 25 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 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 sta'g%re\ Igrilf}(l f‘% %Paccr%g%%bearer for which the user. %I%r.]ﬁ éjr%ao 19 be fokrlvg%redlerg exists,

'SX a statlon.cangPeg eﬁ{ %
when receivi g a notification from a handover-source radio base station as to whether or not the user

plane data to be fornwasded existe forteachaceess heases dhemotification beingr madeday using a
handover request message for the mobile station, and 10 the access bearer being set up between the
handover-sé6tce'fadio SEBAN S upperfevel nbdee aHar A1 the hiahdoverfarget fadio base

station is canfigured fo.natify. o the handaversouice radia hase station, sefyp information on the data

forwarding tunnel by using a handover 15 request response message for the handover request
message. [OhAgadiobase stationicapabterobsemimglas a handoveftarget raetio base station in a
mobile communication system in which a mobile station can perform a handover, wherein 20 the

handover-taFgerradichase Hatich is donfighred td S8 D ATUKI] Yoiwarding tanmer ot fotRarding user

plane data to-the handaverstanget radiohase station Qoly-foramacggss: bearst fecwhichfbg user plane
data to be forwarded exists, when receiving a notification from a upper level node as to 25 whether or

not the useeplape dtatodecforvarfsbekistrfor eachactess beapdr! the hetificatiordseling made by
using a handover request message for the mobile statioP and.the access be%rer being set P between
USll’lg a%}a Ovelf requed% messa'ge lbr h_e mdj 1le station,” an
a handover-source radio base station-and the upper-level node; an
10 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

15 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
20 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
25 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 5 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
10 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 15 and Jt% wgereolln the th over reqtbbst mescs rthe mobélle statl%p includes a list
an

ta as S
of the access bearers ?or WP\IC 5 use? atato Forwa to lh %a oger target radlo base

station existso 20£f1,3] the Feud&) hasestation-aecordivg taany onmebclaam&and 1Ganherein
the handover-source radio base station and the handover-target radio base station are provided under
the 25 controt bP ASAME Uppar Ievel Fobe; £ or e darefdrianding tiAnERiS S&B5 hot BfBligh the

upper level node; and . ;the setyp.information o, the data.forwarding tunoelis a:GIP TEAD for the

handover-target radio base station in the
5 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
10 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
15 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.
20
[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
25 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 5 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 10 level node; the data forwarding tunnel is set up through the
handover-source upper level node and the handover-target upper level node; the setup
information cﬁr)]arllttge ]goaig% g%ryi\/{;lrrlding &u%ré%rl js 15 notified to the handover-source radio base station
through the handover-source per?eve 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
GIP 20 TE-ID for the handover-source upper level node in the data forwarding tunnel. [15] A radio

base statiorf c4pableitt seriRg a8 3 Rarrdcet SourcerRidio-Basé StafibR i a“mobifeEGmthunication 25
system in which a mehile station.can pefgrm @ handeyer, wherein s+ ovi0n  and  the

5 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
10 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
15 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
20 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

25 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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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 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 5station. ABSTRACT

A radio base station (T-eNB) according to the present invention is configured to set up a data
forwarding tugnbhr@h;eor gthEW%%jin%u%%rtE’el%n% rqgg:\ to thg eragig %sremsetat;ip% I(Ii-eN_B_) only for an access
bearer for which the User pJIane ata to be forwarded exists, when receiving a notification from a
handover-source ragliz-base station-(Seel B asde whethee of het thehuser planeidaia éa besforwarded

exists for each access bearer, 10 the notification being made by using a handover request message
for the mobil€ station QPEY Mnd e adEess ITEIEF by St G5 Betweér the ré‘di%eﬁég]ets%ion

a:eNB)anqﬁky89@5ﬁ¥9kn89Q£§£H@xﬁﬂEkdover request message for the mobile

5 station.
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ABSTRACT

A radio base station (T-eNB) according to the present
invention is configured to set up a data forwarding tunnel for
forwarding user plane data to the radio base station (T—-eNB)
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 (S—-eNB) 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 (UE), and the access bearer being set
up between the radio base station (T-eNB) and a upper level node

(SGW) ; and
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