DESCRIPTION MOBILE COMMUNICATION METHOD, RADIO BASE
STATION, AND UPPER LEVEL NODE TECHNICAL FIELD [0001] The
present invention relates to a mobile communication method for performing
handover of a mobile station from a handover source radio base station to a
handover target radio base statjpnsihg SqRile communication system
including multiple radio base stations and an upper node of the multiple

raditB bhEe CPANBAE QODEIM dEitioRally, RAE BieBASENSéATidANe|AED t&/BPER
radio base station and an upper|nggg ugggin the above mobile
communication method. BACKGROUND ART 0003] In an IMT-2000
(International Mobile Telecommunication-2000) system, as shown in Fig. 1,
apdoyiniedpce jgdgfined between a RAN (Radio Access Network) node (for
example, RNC: Radio Network Controller) and a core node (for example,
sEP9R1gerving GPRS Service Node) , and a GTP (GPRS Tunneling
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the lu interface. 0004] In the above IMT-2000 system, when a mobile station
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SGSN transmits a "Relocation Request message” i i
base station in a mobile communication system including

multiple radio base stations and an upper node of the multiple
radio base stations.
[0002]

Additionally, the present invention relates to a radio
base station and an upper node used in the above mobile

communication method.

BACKGROUND ART
[0003]

In an IMT-2000 (International Mobile
Telecommunication-2000) system, as shown in Fig. 1, an lu
interface is defined between a RAN (Radio Access Network) node
(for example, RNC: Radio Network Controller) and a core node
(for example, SGSN: Serving GPRS Service Node), and a GTP (GPRS
Tunneling Protocol) tunnel used for transmitting user plane
(U-plane) data is set up in the lu interface.

[0004]

In the above IMT-2000 system, when a mobile station
performs handover across RNCs which are under the control of
the same SGSN, that is, when the mobile station performs “SRSN

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



1 by using RANAP (Radio Access Network Application Part), and a GTP
tunnel endpoint ID on the SGSN side is reset. [0005] That is, the SGN
informs the RNC #2 of a GTP tunnel endpoint ID on the NodeB side by using
the "Relocation Request message”, and thereby a GTP tunnel #2 is set up
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PP TS25.413 DISCLOSURE OF THE INVEN ON [0006] Ina

neXBgeHengbrentiiaendonhPiicdiitsh SESns ifde dxampReLTE: Long
Tféréblg olution) following IMT-2000 systems, an S1 interface corresponding
toan Iu'interface is defined. Also in the S1 interface, a GTP tunnel is set up
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the above mobile communication System, in handover, an "SAE Access
BafletheIredhGh&ihG tBLHlﬂeE!AﬁzAéée%Bé&PeF’eﬁ\é@ﬁ{g BBeneNAnd a
beinMaeerhaRgdewar squicgsadio base station eNB and the core node SAE
Gateway needs to be set up between a handover target radio base station
eNB and the core node SAE Gateway. [0008] Usually, the core node SAE

GatewaygJALSIREAP DS GREMY WP Adpp "PLd5 Agegss Bearer”. [0009] In
the LTE system, however, handover is performed as

DISCLOSURE OF THE INVENTION

[0006]

In a next-generation mobile communication system (for
example, LTE: Long Term Evolution) following IMT-2000 systems,
an S1 interface corresponding to an lu interface is defined.
Also in the S1 interface, a GTP tunnel is set up between a RAN
node (for example, a radio base station eNB) and a core node
(for example, SAE (System Architecture Evolution) Gateway).
[0007]

In the above mobile communication system, In handover,
an “SAE Access Bearer” corresponding to an “SAE Access Bearer”
having been set up between a handover source radio base station
eNB and the core node SAE Gateway needs to be set up between
a handover target radio base station eNB and the core node SAE
Gateway -

[0008]

Usually, the core node SAE Gateway starts the above

setting up of the “SAE Access Bearer™.
[0009]
In the LTE system, however, handover is performed as

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



follows. Specifically, as shown in Fig. 2, a handover target 2 radio base
station eNB2 transmits a "Hangover Complete message" in step S2007.
Then in step S2008, a core node SAE Gateway performs processing for
reallocation of a TE (Tunnel Endpoint)-ID on the core node side in the GTP
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base station eNB2. Accordingly, the LTE system has a problem of delay’in
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provide a mobile communication method, a radio base station and an upper

nEaeReiRBarbR apableocrIgucinge ssdeiayiin tHeenahBotenng khifswhe) set
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andover source radio base station eNB, in handover. [00I1] A first aspect
of T bR e Bavenfie & AlRehYsiz&dB@sL AEmslRdeBntiagnr aBb R M efhderf

ffdeiorininghayryer of a mobile station from a radio base station to
another radio base station different from the radio base station in a mobile
cbR@dication system including a plurality of radio base stations and an

upper nogieeoheseivEi IR Dass ISkaliPhRdE WRICbHSI HEPETTBHCOT

and a handover source radio base station store setup information on an

akBesheNRr #RSHd B GRASBeniltth @R (IS HodeTarkhthepresent
hfRdeMe 8AUICS FaGi- AR SkaliaRi e axhilhaeRFiIWNHGREeRJNSIBORadi o
N aae Sihtion g an Upper nade which are capapls of reducing
a delay i1n the handover by allowing a handover target radio base

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

base station eNB, in handover.
[0011]

A first aspect of the present invention is summarized as

a mobile communication method for performing handover of a

mobile station from a radio base station to another radio base

station different from the radio base station in a mobile

communication system including a plurality of radio base

stations and an upper node of the plurality of radio base

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

base station store setup information on an access bearer having

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

base station, the mobile communication method including the

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

station to a handover target radio base station, the access

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

radio base station, the access bearer setup iInformation

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



station to a handover target radio base station, the access bearer setup
information; (B) storing, at the handover target radio base station, the access
bearer setup information informed of by the handover target radio base
station; and (C) 3 setting up, at the upper node, an access bearer between
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stored access bearer setup information without performing reallocation
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radio base station. [0012] In the first aspect, each of the access bearers can
beea kipratissriorerFahiging Ds¥raraasaheHeacebdhiafarsatipn,
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[0013] In the first aspect, in the step (A) , the handover source radio base
stfesdn TiefmtRe Maniae falguigaliopdde fiagenkakiMaddress for
theyppgr node in addition to the access bearer setup information. [0014] In

the first'aspect, in the step (A) , the handover source radio base station can
transmit e Bbeedd behréssssp: ifrhabntidanaacasfoRGABRIS: B be

bﬁ%ﬁﬁ‘@?m%@%?@}tﬂ&%éﬁﬁﬁ RGRISE Fﬂﬁﬁé@f@ﬁﬂaﬂﬁ@ GeRiEdReHdR Per
message re%uestlng the handover target radio base station to perform the

haRover. fphaspation can be a TE-1D of GTP-U on the upper node
side in the tunnel.
[0013]

In the Tirst aspect, in the step (A), the handover source
radio base station can inform the handover target radio base
station of an IP address for the upper node in addition to the
access bearer setup information.

[0014]

In the Tirst aspect, in the step (A), the handover source
radio base station can transmit the access bearer setup
information to the handover target radio base station by having
the access bearer setup information contained in a message
requesting the handover target radio base station to perform
the handover.

[0015]

In the First aspect, in the step (B), the handover target
radio base station can select access bearer setup information
that can be handed over to the handover target radio base station,
from the access bearer setup iInformation informed of by the
handover target radio base station, and stores the access bearer
setup information thus selected.

[0016]



In the first aspect, in the step (B) , the handover target radio base station can
select access bearer setup information that can be handed over to the

handover target radio base station, from the access bearer setup information
informed of by the handover target radio base station, and stores the access

bearer setug ipyMAt0dRusEalREisst AN 4 Ay SREI APBCt AN zeo

present invention is summarized as a radio base station used in a mobile
cemmurictkiv P agstesabignicisREn iVt i AR srnstandaakippesystem

PeHAIMSH R GYer RAss RENPIRGULING, *RAMBAYEFFOPHOIS it radio

configured to transmit a message to a handover target radio base station
vigFasiebibesmineliedmaton Raskred arAteaplertdal EormliheiHirmh
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radio base station to perform the handover, wherein the handover controller
unit§s BoRfigaRELIIMHARSNTIPAAELIDLAGTFALISK tRE Upiidt KSRt A &

teyglhyikarpeihg &R Gonianerdn MsbRssagedientungrkhaydagage
been set up between the radio base station and an upper node of the radio

bkeguesidmanthse Pandexelort akgR it 0sbrass 1ob1 oD Atse asdorm

agRect AhHioREsent RGN iISPeMManéRl s adaia BRie staliph Hsefs
in a mobile communication system in which handover of a mobile station can

beQsEksined R H@BSBALeSHaohIrlGRG Y RANBBOHRBAtJIRAS S de
CRRfigUERHNOISBURA NG atier TEDsDiEBIoHIRdalh RelwarstigEdithe
base station and an upper node of the radio base station when i
tunnel having been set up between the radio base station and
an upper node of the radio base station and being used for
transmitting user data.
[0017]

A second aspect of the present invention is summarized
as a radio base station used in a mobile communication system
inwhich handover of amobile station can be performed, the radio
base station including: a handover controller unit configured
to set up a tunnel for transmitting user data, between the radio
base station and an upper node of the radio base station when
having received a message from a handover source radio base
station, the message requesting the radio base station to
perform the handover, wherein the handover controller unit is
configured to set up the tunnel between the radio base station
and the upper node by using a TE-ID of GTP-U on the upper node
side in a tunnel set up between the handover source radio base
station and the upper node, the TE-ID being contained in the
message.

[0018]

A third aspect of the present invention is summarized as



having received a message from a handover source radio base station, the
message requesting the radio base station to perform the handover, wherein
the handover controller unit is configured to set up the tunnel between the
radio base station and the upper node by using a TE-ID of GTP-U on the
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station and the upper node, the TE-ID being contained in the message.
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system in which handover of a mobile station can be performed, wheréin the
ubPes IR REEURAGOR Mo EtorR Bap infARRIGEBNGIN RRebas hagerset

haYINGERGRIBRELAR RRIVEEMEGURRRT RPYRARE G PARRNGISAIES 62BRse

base station, and in response to a path switching request from a handover
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by using the stored access bearer setup information, without performing
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method, a radio base station and an upper node which are capable of

r&RIIRg  BRIAPHI g N4 hEBOEE RE Blie g a RaRddoeAtkgBIRARRFESIEd
SEianeaNBIOLEe BddlFe FostXi el Ryradnsigver source radio base
station eNB, in handover.

[0019]

As described above, the present invention can provide a
mobile communication method, a radio base station and an upper
node which are capable of reducing a delay in the handover by
allowing a handover target radio base station eNB to use a UE
Context held by a handover source radio base station eNB, iIn

handover .

BRIEF DESCRIPTION OF THE DRAWINGS

[0020]

[Fig. 1] Fig. 1 is an entire configuration diagram of an IMT
2000 system.

[Fig- 2] Fig.- 2 1is a sequence diagram showing handover
operations iIn a conventional next-generation mobile
communication system.

[Fig. 3] Fig.- 3 i1s an entire configuration diagram of a mobile
communication system according to a first embodiment of the
present invention.

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

to the first embodiment of the present invention.



BRIEF DESCRIPTION OF THE DRAWINGS [0020] [Fig. 1] Fig. 1 is an
entire configuration diagram of an IMT 2000 system. [Fig. 2] Fig. 2 is a
sequence diagram showing handover operations in a conventional
next-generation mobile communication system. [Fig. 3] Fig. 3 is an entire

CPRigUraop Pé%géa%oéafmﬂﬁi'?oﬁ&i“l&}%‘iéﬂﬁa VS BRGROEARG: IO fisst
embodimeént of the present invention. [Fig. 4] Fig. 4 is a functional block
degpanténaneNshecbiding entrdifgriedditientieRekedanention.

"eeion e IFigk ] Fig- 5 & axfuadipna blocyiagcam ahan R FatiaLr
according o the first embodiment of the present invention. [Fig. 6] Fig. 6 is a
segasAtd Ay iahtoronahd HareiedpathSHs iR ding to the

CRTIEYNIEALRA mYSHRMACCATENgebe lifshaippgdinent of the present

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

abEd@tingkohe-firktksrb A RuehaF thehnedes: avanpiatiag. ef Figessdii
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of the present invention. [Fig. 9] Fig. 9 is a flowchart showing an operation of
tHd EAE 8d rd@ayBadeottiih Ik sSePdoinien PBEIFRL RIS & the eNB

InveEwPRi R Tb MAPEF It (BB INEH P YT Tite INMENMONN{RGAon .

(Configuration of Mobile Communication System According to First
ERRdSdindnEdothé F'r%s%rﬁ'lﬁ‘()’@ﬁ%ﬁ) showing an operation of the SAE

Gateway according to the first embodiment of the present

invention.

BEST MODE FOR CARRYING OUT THE INVENTION

[0021]

(Configuration of Mobile Communication System According to
First Embodiment of the Present Invention)

A Tirst embodiment of the present invention will be
described with reference to Figs. 3 to 5.

[0022]

A mobile communication system according to this
embodiment is operable to implement a communication technology
used during handover, in particular, operable to implement a
communication technology of an access bearer which is set up
between a radio base station (hereinafter, eNB) and an upper
node (hereinafter, SAE Gateway).

[0023]

In this embodiment, description will be given by taking
as an example a mobile communication system including, as shown
in Fig. 3, an LTE/SAE architecture of which standardization has

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



A first embodiment of the present invention will be described with reference
to Figs. 3 to 5. 0022] A mobile communication system according to this
embodiment is operable to implement a communication technology used
during handover, in particular, operable to implement a communication

RPN PLANBCHERS BEBIR! WOISINE SR PRYERSrR LophAse SIAtAD
(hereinafter, eNB) and an upper node (hereinafter, SAE Gateway). 0023] In

tirhisetiheeko desemdtkeh oaMDerdioat by Risd eis BrcdKarhple 2N E
coPrRyRicatigpesystem including, as shown in Fig. 3, an LTE/SAE
architecture of which standardization has been ongoing in the 3GPP.
HOWRAL, the present invention is 7 not limited to the above mobile

communjcationysysieneand i RRNIcAD IR S TR A BFRtIoNEY iRl

including another architecture. 0024] A radio access network is composed of
nfulBPECe NEdea MYEL 20k PrbrRwaN £5s Kb kGAtdhsy eHBriak ehe NS Besl -

cg@@% d. [0025] Here, an MME is a node that handles control data, and an
SAE Gateway is a node that handles user data. [0026] Note that, while the

eNBs arélebfncRfeE die artHer thatnhssdas anedsolisiafaeccaNd /M
el and {BRAYMIE/SAR daateait i appneaiedde casiiather via an interface

caﬁl(l)%% g]n S1 interface.

Note that, while the eNBs are connected to one another
via interfaces called X2 interfaces, each eNB and the MME/SAE
Gateway is connected to each other via an interface called an
S1 interface.

[0027]

Control plane (C-plane) data (control data) and user
plane (U-plane) data (user data) are transmittable either on
an X2 interface or on an S1 interface.

[0028]

In particular, user plane data i1s transmitted through
GTP-U/UDP, and a GTP tunnel used for transmitting user plane
data is set up between an eNB and the SAE Gateway by having TE-IDs
exchanged therebetween.

[0029]

As shown in Fig. 4, each of the eNBs according to this
embodiment includes a controller unit 101, a wired transmitter
unit 102, a handover controller unit 103 and a context manager
unit 104.

[0030]
The controller unit 101 1is configured to control

operations of the respective function units 102 to 104.



0027] Control plane (C-plane) data (control data) and user plane (U-plane)
data (user data) are transmittable either on an X2 interface or on an S1
interface. [0028] In particular, user plane data is transmitted through
GTP-U/UDP, and a GTP tunnel used for transmitting user plane data is set
upgeptyvgen an eNB and the SAE Gateway by having TE-IDs exchanged
therebetween. 0029] As shown in Fig. 4, each of the eNBs according to this
embodinéif Mtiefibd kassmAdies o 10 11C2nircgonikanitied taitrepsait
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controller unit 101 is configured to control operations of the reSpective
fiH@RPMISiEd 202R8HD4. 8 0031] The wired transmitter unit 102 is configured
tqggesfit and receive control data and user data through a wired
transmiSsion path. 0032] The context manager unit 104 is configured to hold

a UE CoHiexcestexfintedaeeibwiiaTioy (e eesfanepdetgphold a UE
IrdgrRaten)denaiing £agit setyicsroleachmebile salyLLIRIpINaSE)

UE) on an "SAE Access Bearer" (an access bearer) set up between the eNB
ahaRAEMaAEQRItefRY. deiesytifying each service of each mobile

station (hereinafter, UE) on an “SAE Access Bearer” (an access
bearer) set up between the eNB and the SAE Gateway.
[0033]

The handover controller unit 103 is configured to perform
signaling during handover.
[0034]

For example, the handover controller unit 103 in a
handover source eNB; is configured to inform a handover target
eNB, of a UE Context (containing access bearer setup information
such as a TE-1D of GTP-U on the SAE gateway side in a GTP tunnel)
of a handover subject.

[0035]

Specifically, the above handover controller unit 103 is
configured to transmit a ““Handover Request message” when having
Jjudged based on a “Measurement Report message” transmitted from
the UE that a communication quality in the UE satisfies a
predetermined condition, the “Handover Request message”
requesting the handover target eNB, to perform the handover.
[0036]

Additionally, the handover controller unit 103 may be
configured to transmit a TE-ID on the SAE Gateway side in a GTP
tunnel by having the TE-1D, as the above described access bearer

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



The handover controller unit 103 is configured to perform signaling during
handover. 0034] For example, the handover controller unit 103 in a handover
source eNB1 is configured to inform a handover target eNB2 of a UE
Context (containing access bearer setup information such as a TE-ID of
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[0035] Specifically, the above handover controller unit 103 is configured to
traataey "Maheoves Rutudpere st afhdh e &y judged based on a
"Itl@@g;lﬁement Report message" transmitted from the UE that a
communication quality in the UE satisfies a predetermined condition, the

"HandovAfrREgLRR2 Messatee Rajitamy werdivdday tiitfk NIS2tgy be
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may be “configured to transmit a TE-ID on the SAE Gateway side in a GTP
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tunnel having been set up between the eNB and the SAE Gateway which is
ahQhBEk node of the eNB. 0037] Additionally, the handover controller unit

103 mayhe ¢RIMHBIEH ©JRtGaN i@hﬁ\ﬁ‘ﬂ@%éﬁ%‘tﬁ@%ﬁﬁé%? ¥dese
for the SAE Gateway (an address for the upper node) in addition to the
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target eNB; and the SAE gateway, when having received a message,
from the handover source eNB;, requesting the handover target
eNB, to perform the handover.

[0039]

Specifically, the above handover controller unit 103 is
configured to set up the GTP tunnel between the handover target
eNB, and the SAE gateway by using the TE-1D, which is contained
in the “Handover Request message’”, on the SAE Gateway side iIn
the GTP tunnel having been set up between the handover source
eNB; and the SAE Gateway.

[0040]

Here, the above handover controller unit 103 is
configured to perform reallocation processing with respect to
a TE-1D on the handover target eNB, side in the above GTP tunnel.
[0041]

Note that, since TE-I1Ds can be independently allocated
to the respective eNBs, the above handover controller unit 103
is configured to allocate the same TE-ID as the TE-ID informed
of by the handover source eNB;, as the TE-ID on the handover
target eNB, side in the above GTP tunnel.

[0042]
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The handover controller unit 103 in the handover target eNB2 is configured
to set up a GTP tunnel between the handover target eNB2 and the SAE
gateway, when having received a message, from the handover source
eNBs, requesting the handover target eNB2 to perform the handover. 0039]

Specificallyq 15 gAY 2NHRY e ALAGUWOL F 0bi5e FOTT Y ¢ X SEO SR s
the GTP tunnel between the handover target eNB2 and the SAE gateway by
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handover source eNBs and the SAE Gateway. 0040] Here, the above

hamdevenesiraned Brrdties dafidire dangeMe AR E R Py cesding
with-diespesttq- adksliep8 tmggla%pver target eNB2 side in the above GTP
TE-ID

tunnel. [0041] Note that, since s can be independently allocated to the
rd§3ile eNBs, the above handover controller unit 103 is configured to

allocate {igSFTENHI1D a5HE REHOVEPTBEHLPHRY dve HRPEOYBBSGH Cne

eNBs, as the TE-ID on'the handover target eNB2 side in the above GTP
R Oy a2 Lo IR fNRal I aMe R ARt hlRSEr 3pRERSs Rearer

coBitap et i MiarTdhe@AE Gaiarneid Bralllesaey thatDcifcoRshiedsar

setup Information) on the handover tar%;t eNB2 side and of an IP address
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information (TE-IDs on the eNB; side) informed of by the handover
source eNB;, and to store therein the access bearer setup
information thus selected.
[0044]

Table 1 shows one example of the “Handover Request

message” used in this embodiment.
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0043] Additionally, the handover controller unit 103 in the handover target
eNB2 may be configured select access bearer setup information (a TE-ID on
the eNB2 side) that can be handed over to the handover target eNB2, from
access bearer setup information (TE-IDs on the eNB2 side) informed of by
the handover source eNB1, and ff tiﬂ rein the access bearer setup
mformatlon thus selected 0044] bIe 1 shows one example of the

'l alluuv F mMeSS “Use ||| uu mbodin cng r'r ld 11t
el\e;men ee reference enartics | ehslg:rl tion
miatianelerremNeed |y|J anaferetrence oemai"lt s-desemtr? i’L vie€cage
ty| it IPMESsage-type-eM CorriZ e s ' ' r
(& |catlon context id MP Bit string (24 For source, eNB
sUSAPSEERE g4)’  |ForsourceeNs =

N AWE?WFWHF@BDMWF& d'Mp[BIFR19 {84 2S5 ra? qnererfraaf 3snr MP
irafsneresfcartairer SAE EYR SARTserepicena s cf MP >? SAE Bearer o
MPEBitbsttintEs[L} ,>> SAE Bearer parameters M ' SAE bea3 r pwameferl
TCapwEo¢=Gayem[Es .......... ME. L,

27 SAHBearerid...oveennn. B N S T o7V I (<) R S >b

S|ibayspasda ssamabed~z MROClehs iRagAdkAd | 1n SAE Gateway
TizrERpaille?eer ass e 310n MP Octa s tm ¥/ (4) 3 address "1ur SAE G.

Z1EWaY ea ot allciatio? T 35%m - 3EGT WKy %ﬁ[e[, SC-TRE hEA R RLE0HTCe

EWE; Transport Tayer dssoeiation ™ [ MP ' Ot sting IP address for SAE Gateway

ZU ,UI CIID UI\IO
UP tunnel IEs

>> X2 transport association MP | Octet string (4) TE-ID for source eNB
>> Transport layer address MP | Octet string (4) IP address for source eNB
[0045]

The above “Handover Request message” contains UE Contexts
held by the handover source eNB;. The UE Contexts are such as,
for example, a list of SAE Access Bearers having been set up
by the handover source eNB;, TE-IDs on the SAE Gateway side iIn
the respective SAE Access Bearers, and an IP address for the
SAE Gateway.

[0046]

The above “Handover Request message” may contain, other
than the above information, another UE Context required by the
handover target eNB,.

[0047]

As shown In Fig. 5, the SAE Gateway according to this
embodiment includes a controller unit 201, a wired transmitter
unit 202 and a context manager unit 203.

[0048]
The controller unit 201 is configured to control

operations of the respective function units 202 and 203. The
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0045] The above "Hangover Request message" contains UE Contexts held
by the hangover source eNB1. The UE Contexts are such as, for example, a
list of SAE Access Bearers having been set up by the handover source
eNB1, TE-IDs on the SAE Gateway side in the respective SAE Access

BRAFe A0 ANilERTUIRTY 53N cOFr PAT Y% d RS 3R Peceive

"Handover Request message" may contain, other than the above
irfenfiaadndatataadurseniiaterdduirupbyanel heg dovan satRs eEppBpath.
Oﬁéah shown in Fig. 5, the SAE Gateway according to this embodiment
includes a controller unit 201, a wired transmitter unit 202 and a context
manager' it 203 et sITARageftroitktundG) 1 §s cepndiigdnedcok@olhold

OPSHANSASANAHFSR e dAREliGR ¥ALSe3paBERABUEES b2 MERd i foil ed,

transmitter unit 202 is configured to transmit and receive control data an

u8BHdkea NeRREICaViRd §aHartReidRpEaYenoEaT I8t @fRetonthggarme
UBERA3dCoiomied 4B AR qaripxis Burich een de&%@ﬁt@vﬁ%ﬂeﬁﬁ%%

UEs are identified, and to reset contexts in the handover target eNB2 to
shRSQbntexts as the above after a path switch (path switching). [0050] That

is, the cofjigt Manages Wdex1s ranbgeiediioi fasshoyer aoHrigureiao
SAE Gateway side in the GTP tunnel

hand over a TE-ID on the SAE Gateway side in the GTP tunnel
between the handover source eNB; and the SAE gateway without
performing reallocation processing of new access bearer setup
information (a TE-ID on the SAE Gateway side), In response to
a “Path Switch message (path switching request)” from the
handover target eNB,.

[0051]

Specifically, the context manager unit 203 is configured
to store therein access bearer setup information (the TE-ID on
the eNB; side) informed of by the handover target eNB, by using
the “Handover Complete message”, and to set up an access bearer
(a GTP tunnel) between the SAE Gateway and the handover target
eNB, by using the stored access bearer setup information.
[0052]

(Operations of Mobile Communication System According to First
Embodiment of the Present Invention)

Operations of the mobile communication system according
to the fTirst embodiment of the present invention will be
described with reference to Figs. 6 to 9.

[0053]
Firstly, handover operations in the mobile communication

system according to the Tfirst embodiment of the present
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between the handover source eNB1 and the SAE gateway without
performing reallocation processing of new access bearer setup information
(a TE-ID on the SAE Gateway side), in response to a "Path Switch message
(path switching request)” from the handover target eNBz. [0051] Specifically,

i GRREIOAARAIEHNIEE08 S SORTAVEE MeRIPENINETelD RygpSEhearer

setup information (the TE-ID on the eNB2 side) informed of by the handover
tdr@@p@lB2 by using the "Hangover Complete message", and to set up an

access bearel@, TR jung)) begwegthe RAE Gasgway and e hangpyps
target eNB2 by using the stored access bearer setup information. [0052]
(OpEmtitRASARRbIK EblttemicAfiont8gstéin AtRoreneptsipiee with an

EjpRadmanisf the-bresent l”(‘éﬁ@'iioraro%‘?fﬁgﬁfﬂﬁ&jéh? mobilg transmits

communication system according to the first embodimént of the present

ineABARRMaRE ReRMBEY RahacrarbhcetiberigBerdto. iubd) ARy UE is
hapARueieRS Al ér‘ébﬁnﬁnﬂl?i!%ﬁ?wnmm YR @@wr&iﬂget%%q)
|

first embodiment of the present 13 invention will be described with reference

PEING crmmsates sHiaekerps daaegssrbde & Uevadnkerer than a

C%%ﬂ@@@ﬁﬂ?ﬂ@%@gﬁiﬁ)}he UE in accordance with an instruction from the
eNB1 or autonomously, and transmits "Measurement Report" to a cell (the

e[@)ﬁﬁl which the UE is connected, when a communication quality of the
cell (the ¢NBdtep S1002, the eNB; having received “Measurement

Report” transmits a “Handover Request message” to, for example,
the eNB; having the highest communication quality among
communication qualities reported from the UE.

[0056]

Here, the “Handover Request message” contains: a TE-ID
on the SAE Gateway side in the SAE Access Bearers having been
set up between the handover source eNB; and the SAE Gateway;
and an address (for example, an IP address) for the SAE Gateway.
[0057]

In step S1003, the eNB, having received the “Handover
Request message” transmits a “Handover Request Ack message” to
the eNB; if the eNB, can accept the UE.

[0058]

In step S1004, the eNB; having received the “Handover
Request Ack message” transmits a ‘“Handover Command message”
instructing the UE about handover, to the UE.

[0059]

In step S1005, the UE having received the *‘Handover

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

handover target eNB;, when a resource for transmitting an

14



being connected thereto has decreased to a level lower than a
predetermined quality. [0055] In step 51002, the eNB1 having received
"Measurement Report" transmits a "Handover Request message" to, for
example, the eNB2 having the highest communication quality among

COPLRYRIEAOPHANTS 5%%&%‘&3&’”E&hEHéEUéO%%GJtH@rﬁaﬁlfoUé?”‘EBY bt

Request message” contains: a TE-ID on the SAE Gateway side in the SAE
ARNBss Bearers having been set up between the handover source eNB1 and
t Gateway; and an address (for example, an IP address) for the SAE
ateway. [0057] In step 51003, the eNB2 having received the "Handover
Request es38ieSkaR8mitdg PRIHNRY Haggedt ANRmRa%AHE" Feopbved

epRLHNsBVER CaREGGRREYSE PP2R5H #ER 2PARH dha EOHPAUge

received the "Handover Request Ack message" transmits a "Handover

O e T aASRSEN LA LS GRSHANRY, 6 IR The BDBoVin
SE@R51698n 186 H%W%@QQ&@@@“&%H&W%%@MS& CPRFRRG, 9fich

transmits a "Handover Confirm message" to the handover target eNB2,

v adetBulce WPRaREHIEAG A S tee dh AighaFiAMSAEY BaHECce
Ugs byriBe Manglover tagegetNB2 . 0060] In step 51006, the handover target

eEg%%?%anrecewed

In step S1007, in parallel, the handover target eNB;
informs of a TE-ID on the handover target eNB; side and an IP
address for the handover target eNB; through a “Handover
Complete message”, which is signaling on an S1 interface, iIn
order to establish an SAE Access Bearer, that is, In order to
set up a GTP tunnel, between the handover target eNB, and the
SAE Gateway .

[0062]

In step S1008, after storing therein the TE-ID on the
handover target eNB, side and the IP address for the handover
target eNB,, the SAE Gateway transmits a “Handover Complete Ack
message” to the handover target eNB,, “Handover Complete Ack
message” informing that setting up of the SAE Access Bearer has
been completed.

[0063]

In step S1009, the handover target eNB, having received
the “Handover Complete Ack message” transmits a “Release
Resource message” to the handover source eNB;, the “Release
Resource message” instructing the handover source eNB; to
release resources having been used for communications with the
UE.

15



the "Handover Confirm message” transmits a "Path Switch message (path
switching request) " to the SAE Gateway by using the GTP-U, the "Path
Switch message" requesting that a path through which user data is
transmitted be switched from the handover source to the handover target.

[ Aq step 51007, in parallel, the handover target eNB2 informs of a
TE-ID on the handover target eNB2 side and an IP address for the handover
target eNiBZeMdligh sopetd@is Coplbie melBagecaicH Rosiditalith th
2BrbbdHRERESy N P dRLSFBIRN AR FefSrere B S it IS lerder
to set up a GTP tunnel, between the handover target eNB2 and the SAE
d&iekRd. [0062] In step 51008, after storing therein the TE-ID on the

handovep targRbgNBRSIdg gnd jhe 7 addigssdepine hardyes, iygphgNRe.
the SAE Gateway transmits a "Handover Complete Ack message" to the
heABBYel taaPENAE MaAdIvacodMpIs Aekh AfeSsapetinrafng efent

SAK| of the SAf Acssss\Reprer has been completed. [0063] In step

51009, the handover target eNB2 having received the "Handover Complete
AEQQﬁélsage" transmits a "Release Resource message" to the handover

source eNplyifesHplanset Respyrae MeasagR tNEHINEdhe NARflOVehi s

source eNB1 to release resources having been used for communications
vAPERRL U £0EB64]

[0067]

On the other hand, If “Measurement Report” has been
received, In step S102, the eNB; confirms UE contexts of the
UE and transmits a UE context (for example, access bearer setup
information such as a TE-ID on the SAE gateway side in a GTP
tunnel) on an X2 interface by having this UE context contained
in the “Handover Request message”, the UE context requiring to
be handed over to the handover target eNB;.

[0068]

Additionally, as shown In Fig. 8, In step S201, the eNB;
not being in communication with the UE confirms whether or not
the “Handover Request message” has been received.

[0069]

IT the “Handover Request message” has not been received,
this operation ends.
[0070]

On the other hand, 1T the “Handover Request message” has
been received, the eNB, analyzes relevant UE contexts of the
handover source eNB; contained in the “Handover Request
message™.

[0071]
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Secondly, operations of the eNBs according to this embodiment will be
described with reference to Figs. 7 and 8. 0065] As shown in Fig. 7, in step
5101, the eNBs being in communication with the UE confirms whether or not
"Measurement Report" has been received. [0066] If "Measurement Report"

has not bgen fageassh thig, ORgEIIpAENAS, (0061 QP fe.ofier fanfhdl ang

"Measurement Ig)eport" has been recelved in step 5102, the eNBs confirms
UEIdsRrses smide SARapEansy s deurd @brﬂf@ﬂp@@rtet@mlmra@@@@tlve

bearenSERYY BUFARUOpGHELiAR G T tRLAIBE AR BalEYSIdsHRA BT P

tunnel) on an X2 interface by having this UE context contained in the
"li8Adéder Request message”, the UE context requiring to be handed over

lo the hajioyera iU Adsilionalihras e BrEids i & Siehe

5201, the eN not being in communication with the UE conflrms whether or
n‘é't"atﬁéo'%cﬁﬁﬁi#%@qtﬁ@é(t RRESAgR" HER KBenhareReI [SOSTLE tREB1 In
"@@@Eoggbgequest message" has not been received, this operation ends.
0070] On the other hand, if the "Handover Request message" has been
rd&&¥éd, the eNB2 analyzes relevant UE contexts of the handover source

eNBs copfainggbin thegHangger KeJueinTiessdd9hether or not the
“Handover Confirm message” has been received.
[0074]

IT the “Handover Confirm message” has not been received,
this operation repeats step S205.
[0075]

On the other hand, if the “Handover Confirm message” has
been received, the eNB, transmits a “Path Switch message (a path
switching request)” to the SAE Gateway through GTP-U.
[0076]

Thirdly, an operation of the SAE Gateway according to this
embodiment will be described with reference to Fig. 9.
[0077]

As shown In Fig. 9, in step S301, the SAE Gateway confirms
whether or not the “Path Switch message (path switching
request)” has been received through GTP-U.

[0078]

IT the “Path Switch message (path switching request)” has
not been received, this operation ends.
[0079]

On the other hand, if the “Path Switch message (path
switching request)” has been received, the SAE Gateway hands

over a UE context from the handover source eNB; to the handover

17



[0071] 16 In step 5203, the eNB2 resets, as UE contexts, TE-IDs and
addresses on the SAE gateway side with respect to the respective SAE
Access Bearers contained in the above relevant UE contexts. 0072] In
parallel with step 5203, the eNB2 transmits the "Handover Request Ack
"i%ﬁsﬁgf"éﬂéh? handover source eNB1 in step 5204. 0073] In step 5205,
the eNB2 confirms whether or not the "Handover Confirm message" has
bkeAGeteived. 0074] If the "Handover Confirm message" has not been

r&%%ﬁté@éd{@ FHALLEPSF RS 22 5milAR T 2Pl %é?gi%fmh@@_@o fdPRg

"Handover Confirm message" has been received, the eNB2 transmits a
"EatHSWeEhEHBegdgend bath switching request)” to the SAE Gateway

through GIEs Vi il99 760 THHEMoR ARELBHAR ST the RAE SRIRURLAEEHEING

to this embodiment will be described with reference to Fig. 9. 0077] As

shevkm F X iahed ot thenskre dardryedorifrigevitiethards kit the

"RAD R Bleesrusd RIBLRWEC BN G I'RSIVASY thaSRERIb TRTe
GTP-U. [0078] If the "Path Switch message (path switching request) " has

nbPbEER rackiveeoigshdigdon Rydthe handover source eNB.
[0081]

While the present invention has been described above in
detail by use of the above described embodiment, it is apparent
to those skilled iIn the art that the present invention is not
limited by the embodiment described herein. The present
invention can be implemented as modified and changed aspects
without departing from the spirit and scope of the present
invention defined by the appended claims. Accordingly, this
description has been given for the purpose of illustrative
description, and is not restrictive of the present invention.
[0082]

Note that entire contents of Japanese Patent Application
No. 2007-061090 (filed on Mar. 9, 2007) are incorporated herein

by reference.

INDUSTRIAL APPLICABILITY
[0083]

As has been described above, the mobile communication
method, radio base station and upper node according to the
present invention are beneficial In radio communications such
as mobile communications since, as has been described above,
the present invention can provide a mobile communication method,

radio base station and upper node which are capable of reducing
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0079] On the other hand, if the "Path Switch message (path switching
request)" has been received, the SAE Gateway hands over a UE context
from the handover source eNB1 to the handover 17 target eNB2. [0080]
(Advantageous Effects of Mobile Communication System According to First
Engopiysi-areasting e e nalisg @%ﬁ%%%ﬁ@&?@e@?ﬂ%%%é%e
the first @mbodiment, in the handover of the UE, a delay in the handover can
betatileadEh\P Mowisg theh&nmhrrtdigdtenpa hgndeve DB aTdiaexs el
by iae hapdeysh Se\Ece e\ B, 198841 While the present invention has been
described above in detail by use of the above described embodiment, it is
apparent to those skilled in the art that the present invention is not limited by
the embodiment described herein. The present invention can be
implemented as modified and changed aspects without departing from the
spirit and scope of the present invention defined by the appended claims.
Accordingly, this description has been given for the purpose of illustrative
description, and is not restrictive of the present invention. [0082] Note that
entire contents of Japanese Patent Application No. 2007-061090 (filed on
Mar. 9, 2007) are incorporated herein by reference. INDUSTRIAL
APPLICABILITY [0083]
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As has been described above, the mobile communication method, radio
base station and upper node according to the present invention are
beneficial in radio communications such as mobile communications since, as
has been described above, the present invention can provide a mobile
communication method, radio base slgfjpe and upper node which are
capable of reducing 18 a delay in the handover by allowing a handover
target radio base station eNB to use a UE Context held by a handover

spyfce radigbppe SEIRMG B idRANANGS: v b nling MRS er of

communication method for performing handover of a mobile Station from a
rédiwbade shaban Anethér Fadibrobasesiadd efféralRbhiethEaddp Prse

SO B BPPEr EATMYISHOR SYSIAFLINGRIING R LAY NG Af radifase
stations and an upper node of the plurality of radio base stations, in which
KNP AidlidAhdy ikRAoVEIGHIRdEGacio PHaEakakyn stbrerdeilp base

INfQEPFHAR ORI BFCRFSIGTRbAEVINY #ReN SeLrE PREYCET hadPeChase

node and the handover source radio base station, the mobile communication

nREAEAUEpASINY ) SBBSWIPEX) SRR FohPRRONSHASEI SeuFadio
raedarR S GHALN B BRIV Rh IIBRLIAYR BASESIRIINL4NSaseqSRaving

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

sharh Setelncbedysea b eatopshtORASBR DA IRNEPNE thetotaf 10
tayast ragiodiase SEAONoBTY dCOcHaiting tRt PO HNRLERSY RAD AL REEESEhe

bearer between
steps of:

(A) i1nforming, from the handover source radio base
station to a handover target radio base station, the access
bearer setup iInformation;

(B) storing, at the handover target radio base station,
the access bearer setup information informed of by the handover
target radio base station; and

(C) setting up, at the upper node, an access bearer between
the upper node and the handover target radio base station by
using the stored access bearer setup information without
performing reallocation processing of new access bearer setup
information, the access bearer being set up in response to a
path switching request from the handover target radio base

station.

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

each of the access bearers is a tunnel used for
transmitting user data, and

the access bearer set up information is a TE-I1D of GTP-U
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the upper node and the handover target radio base station by using the
stored access bearer setup information without performing reallocation
processing of new access bearer setup information, the access bearer being
set up in response to a path switching request from the handover target

r%‘#%@?&%&ﬁ%@'ﬁd@b@?d@"?ﬂefﬁg‘THm‘F@ii?” method according to claim

1, wherein each of the access bearers is a tunnel used for transmitting user
data, and the access bearer set up information is a TE-ID of GTP-U 20 on

tesppes Rede e 4N LamiNRlakd oG BRI CRBBIINFRIQ: MEafase 1,

according to claim 1, wherein, in the step (A) , the handover source radio

beBeERdfioni idims ERE KANdGVer hageoRRoSsAdEsaeH o asertadites
fqrﬁﬁsmﬁhe%@o@@t%@%a@%&@@ﬁﬁeﬂ SN RHORy irHeERe

mobile communication method according to claim 1, wherein, in the step (A)
, TR hAhGoIRRIUrEO Hedid Ha3E SHAAGH tlehsHhIGs MeCaSR sBREr Seitipd
InfR¥9RkAR i8he handover target radio base station by having the access
bearer setup information contained in a message requesting the handover
target radio base station to perform the handover. [5] The mobile

CRAMUNGRIORIBE IO LBRARICITA G SR thddederb iR S Ehither,

handover target radio base station selects access bearer setup information

N4 Pe MENHRR BYRP (6 heHihBBUEPVEESIQHERSIRGIS AR REATARD
agrapsaaefiRetHpdaigsntigninfecned ahiry iR basAorS AR aNdover

target radio base station by having the access bearer setup
information contained iIn a message requesting the handover

target radio base station to perform the handover.

[5] The mobile communication method according to claim 1,
wherein, in the step (B), the handover target radio base station
selects access bearer setup information that can be handed over
to the handover target radio base station, from the access
bearer setup information informed of by the handover target
radio base station, and stores the access bearer setup

information thus selected.

[6] Avradiobase stationused inamobile communication system
inwhich handover of amobile station can be performed, the radio
base station comprising:

a handover controller unit configured to transmit a
message to a handover target radio base station when a
predetermined condition 1is satisfied with respect to a
communication quality in the mobile station, the message

requesting the handover target radio base station to perform
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radio base station, and stores the access bearer setup information thus
selected. 161 A radio base station used in a mobile communication system
in which handover of a mobile station can be performed, the radio base
station comprising: a handover controller unit configured to transmit a

nﬁ?gqggn@cﬁ,gpnqwgpgrget radio base station when a predetermined

condition Is satisfied with respect to a communication quality in the mobile
station, tBenBassgy eleei3ting khe mhatuidy draggefialio edstosthtisnsn i t

PeTRETy 2 LI PB0COYRT eHBElRIPEPERRAQRICMralIRLHRL IS GONISYVISHR

to transmit a TE-ID of GTP-U on the upper node side in a tunnel by having

HOF EED ) mankad neghd mabsgeseroenidin AuRg ok daving b eraeh
the rpdigResediatiraa R ERPeLRSIE Aldned 3iBe PassRidliP R0 4 Ry

used for transmitting user data. [7] A radio base station used in a mobile
cbaffuRiEalidarsyaiehnb el AdictsBEndieve tsPASRARIID Bhtidredaspta -
performed, the radio base station comprising: a handover controller unit
configured to set up a tunnel for transmitting user data, between the radio

bbéd stafidfPdi@ RaSEppERhRIR WFeRklr8id PR LS GAHHVAEAHARRY Stem

rGERMEFCIR Hﬁﬁ%ﬁﬂﬂﬁ*fm %BBFﬂQ\ﬁ%ﬁ%W&WﬁH@H , WRe radio
message requesting the radio base station to perform the handover,

WIRSEInSERU QNI SAHUARISIRT unit is configured to set up the tunnel
between gheaiadlry BrsEoraHEN BNE tha HRRSTFRAR-BY YeinSe d F-t@fnnel

GTP-U on the_upper node side in a tunnel set up between i
for transmitting user data, between the radio base station and

an upper node of the radio base station when having received
a message from a handover source radio base station, the message
requesting the radio base station to perform the handover,
wherein

the handover controller unit is configured to set up the
tunnel between the radio base station and the upper node by using
a TE-ID of GTP-U on the upper node side in a tunnel set up between
the handover source radio base station and the upper node, the

TE-1D being contained in the message.

[8] An upper node of a plurality of radio base stations used
in a mobile communication system in which handover of a mobile
station can be performed, wherein

the upper node i1s configured to store setup information
on an access bearer having been set up between the upper node
and a handover source radio base station, and

in response to a path switching request from a handover
target radio base station, the upper node is configured to set

up an access bearer between the upper node and the handover
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the handover source radio base station and the upper node, the TE-ID being
contained in the message. [8] An upper node of a plurality of radio base
stations used in a mobile communication system in which handover of a
mobile station can be performed, wherein the upper node is configured to
SKUPRA{URAfPEMBN0D ORANBRCESS NSRIRS NG BsRLSeldi betwean the
upper node and a handover source radio base station, and In response to a
pastuRitirfioy reddest.frohtatidhasvdio xatey rerd basatiafionr awesppes
ngges ponfighied i.5¢k HRR GSCRRFORAIRI BRLVeen the upper node and
the handover 22 target radio base station by using the stored access bearer
setup information, without performing reallocation processing of new access
bearer setup information. 23
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