DESCRIPTION MOBILE COMMUNICATION METHOD, RADIO BASE
STATION, AND UPPER NODE TECHNICAL FIELD [0001] The present
invention relates to a mobile communication method for performing handover
of a mobile station from a handover source radio base station to a handover
target radio base station in a mqQileLopmugication system including multiple
radio base stations and an upper node of the multiple radio base stations.
[00BZ]LE CONYEiNoRAML AN piesEnt e htiditfeldiés T3 @radidthaserstafion:
and an upper node used in the above mobile communication method.

BACKGROUND ART [0003] InanIMT-2000(InternationalMobile
TECHNICAL FIELD

[0001]

The present invention relates to a mobile communication
method for performing handover of a mobile station from a
handover source radio base station to a handover target radio
base station in a mobile communication system including
multiple radio base stations and an upper node of the multiple
radio base stations.

[0002]

Additionally, the present invention relates to a radio

base station and an upper node used in the above mobile

communication method.

BACKGROUND ART
[0003]

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

[0004]

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

by using RANAP (Radio Access Network Application Part), and a



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

”é‘%‘ﬁméﬁi{‘lge‘is%rn@gé‘%y'%‘”@a data i sefupin the lu interface. [0004]
In the above IMT-2000 system, when a mobile station performs handover
acfBssRNCs which are under the control of the same SGSN, that is, when

the mobilg, statjon perfarms " SRSN selpgation’y she- SGSN ransmits ., s e

"Relocation Request message"” by using RANAP (Radio Access Network
Applicatidre Parde Rurd de GY P funTieltéird pBint 1026 teFSG SN Side i resset

[A000]; - It I, dhe SGN,informs the RNC #2018, GIP unnel endpoint 1D

on the NodeB side by using the "Relocation Request message", and thereby
aleTPfmhel #2298 'seklip Between the SGSN and a handover target RNC #2.
Non-patent Document 1: 3GPP TS25.413 DISCLOSURE OF THE

INVENTION [0006]
Non-patent Document 1: 3GPP TS25.413

DISCLOSURE OF THE INVENTION
[0006]

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

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

[0008]

Usually, the core node SAE Gateway starts the above
setting up of the “SAE Access Bearer”.
[0009]

In the LTE system, however, handover is performed as
follows. Specifically, as shown in Fig. 2, a handover target

radio base station eNB; transmits a “Handover Complete message”



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

node (for exarpple, SAL(Syster Archifegtise Eﬁvoc'%@%”)n%éevg%)- 49097,
In the above mobile communication system, in handover, an "SAE Access
Bearéocotrespording toan "SAE ActebsBedrerhhavihg beerfBet ypunnel

bepueen ahandoyer spuree radio hase station eNB and the core node SAE,

Gateway needs to be set up between a handover target radio base station
eNB hatthertort hoder SARGatewdy L0008} ndovigsushy, Ihe cord odease

Sﬁ%&%ﬁW&MBSJ?‘”%@L%?Q%%?90}““&1%9 otihe SAEARCess Beargl.10009]

In the LTE system, however, handover is performed as follows. Specifically,
adsshown ih FRpReehandover target radio base station eNB2transmits a
"Hapdgyer Complete message” in step S2007. Then in step S2008, a core
node SAE Gateway performs processing for reallocation of a TE (Tunnel
Endpoinf)l1D 8AtRE Eorémitte-sitle fPtheSTPTafARel o berset i bétreent

the,corgpode and thehandgyertarget radio base station eNB2; Accardingly,
the LTE system has a problem of delay in handover. [0010] The present
inveritiohtrds bedr Maas i ecohietatfor OF e abdve desErived probler; ©

apdan object of the presepbiswentionds.ieravide-asmehile cogrmupication,
method, a radio base station and an upper node which are capable of

réddieitiy aldetAPin HHE MarHSve P by ANy BARalyGier Bhrget ragibtBaese

stationieNB.tx: use addE-Gantext beld by-a handaver saureeradiohase adio
station eNB, in handover. [0011]

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 Dbearer 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



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 gn.upper;node qf the plurality of radio hase statigns, in which the
upper node ang a hangover source radio base station store setup information
oftary adcessdsearehaviey beeriset Upfhetweerrthevupperutodesaric tive ng

hapdoyer. seuree radio.base station, the mohile compunicationmethad ; o,

including the steps of: (A) informing, from the handover source radio base
stdtiorr tradrahdovertdrgen diothase Statioppthesactess beaterssettphing

information;:(5),steringy at the handover targetradio base statign, the access

bearer setup information informed of by the handover target radio base
stidtioky and (C) setting up, at the upper node, an access bearer between the

upper nede and the handayertargetradio pase.stationdy ysing.the stored

access bearer setup information without performing reallocation processing

of et aREessIearst SERIPSIRTOIMALONS fie teessBEarérheits St bpincT

response Q. apathswitching regugst Fompthehandover, target radiohase,qe
station. [0012] In the first aspect, each of the access bearers can be a
(e usedter tiaisifitting user data, and the access bearer set up
infegmation can be a TE-ID of GTP-U on the upper node side in the tunnel.
[0013] In the first aspect, in the step (A), the handover source radio base

station caR ihfSihitheé handsvér targtiadio Baseé statidr? St i abdtess 61

the uppernodedpaddition da the accessiRearer setup infermation. 001 4a se
In the first asgect, in the step (A%, the handover source radio base station can

trah3miPthe AceesshaarsrsetupanforinatiBh @ the Hardoder targeradio™ e

basestationr bydaving the ageess beaser. setup information contained in a
message requesting the handover target radio base station to perform the

hah8dver. [0015]

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

[0015]

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

[0016]

A second aspect of the present invention is summarized



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

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

bearer setup,information thus selected, [0016] A second aspect oLihe o or,
present invention is summarized as a radio base station used in a mobile
commiunicationdsystene fnaviieh handarercof aandlsile statomedn bee radio

psHformed, dhe radio. base station including: a handover conpteqller it o

configured to transmit a message to a handover target radio base station
wiiert agredétemmirregseanditiorrisisatisficerwithnespect o a cerpmanieation

ayalty in (e mahile statign,. they message; requesting the, hapdover target,,

radio base station to perform the handover, wherein the handover controller
upitigevhfighicd totransmit a TE-IDof GTPIUNIhetupper nbde sitksirae

tynngldy-hayngthe, LEAR contained in they message, he dypnel hayingheen

set up between the radio base station and an upper node of the radio base
station aradeRg usedRfor trahsniifting b3 aats. [00a7Frol & Secendt 1S

aéBﬁ@"_i%E@@dpE%?%@ejH!ﬁ@TEOQ @Mﬂ%ié@@% afadio étarqiggleugqq&n
a mobile communication system in which handover of a mobile station can be

peffatnietlifAé radid basestalisntifclidifg 4 hbrridver (Orftralfstaatie, the

cenfigured io,seupawnngl foptrapsmitting user-date, betweendhe radia ng
base station and an upper node of the radio base station when having
réceiVEd amessage from @ Hetitddvel $8tirce: fadiBhadestafioR Jthesmessage

requesting the radiq baseg-station to perform the handover, wherein the
handover controller unit is configured to set up the tunnel between the radio

b&88 sfation and the upper node by using a TE-ID of GTP-U on the upper

node side ina-tnnel set up betweern the bapdover saurcenradiohasestatien
and the upper node, the TE-ID being contained in the message. [0018] A
thifd Aspett of the presentmvention is'saniinarzéd E8E Bipper hodetdraen

plurality of ragic base stationsseddns ion can be performed, the radio
base station including: a handover controller unit configured
to set up a tunnel for transmitting user data, between the radio
base station and an upper node of the radio base station when
having received a message from a handover source radio base
station, the message requesting the radio base station to
perform the handover, wherein the handover controller unit is
configured to set up the tunnel between the radio base station
and the upper node by using a TE-ID of GTP-U on the upper node
side in a tunnel set up between the handover source radio base
station and the upper node, the TE-ID being contained in the
message.
[0018]

A third aspect of the present invention is summarized as

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



mobile communication system in which handover of a mobile station can be
performed, wherein the upper node is configured to store setup information
on an access bearer having been set up between the upper node and a
handover source radio base station, and in response to a path switching

r%%%?ﬁt Jrom afiandayer tf't“gs%} [adjo base statign, the Lpper noge s ;1 ¢

configured to set up an access bearer between the upper node and the
hahdbventargetradio baserstationby esing tivestored aedesshearerisatupd

infgraation, with %UER%GQHQ‘{@O'}?%O%%'%Qé‘_%%e%%'QQe‘%f NEW;aCreRs hearer

setup information. [0019] As described above, the present invention can
provide Eeobile kommbaicatioramethibd: avartity base seaticre and @rruppere

nodewhich arg capable of reducing a,dglay,indhehandoyer by allowipg g, 5

handover target radio base station eNB to use a UE Context held by a
haAtB9ELSCLrES $adie besd 3twidAENBIN Hahdever BRIEFR DESCRPTION

QR THE DRAWING 5J0Q20L [Rig 1LEig +1 is g entire configuratian.diagram
of an IMT 2000 system. [Fig. 2] Fig. 2 is a sequence diagram showing

hanBBoEr BpErAIdIRSIA & EBhvVeRtiGNaltfetgenttaiéAtRebifecess bearer

CQ@?IHH”E?E%%@@H" HEig 31E '9e§ﬂé1?rﬁ'l%% ire configuration diagram, of a
mobile communication system according to a first embodiment of the present

irfention. J[FiG.>4] Fig249s afinefionafBieeR diagram of an eNB according to
the firsf embodiment of the present invention. [Fig. 5] Fig. 5 is a functional

block diagram of an SAE Gateway
As described above, the present invention can provide a

mobile communication method, a radio base station and an upper
node which are capable of reducing a delay in the handover by
allowing a handover target radio base station eNB to use a UE
Context held by a handover source radio base station eNB, in

handover.

BRIEF DESCRIPTION OF THE DRAWINGS

[0020]

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

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

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

[Fig. 4] Fig. 4 is a functional block diagram of an eNB according
to the first embodiment of the present invention.

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



according to the first embodiment of the present invention. [Fig. 6] Fig. 6 is a
sequence diagram showing handover operations in the mobile
communication system according to the first embodiment of the present
invention. [Fig. 7] Fig. 7 is a flowchart showing an operation of the eNB

agearding g (e fist erpbodiment af e preset invention. [Eig: B1£19, & is,a
flowchart showing an operation of the eNB according to the first embodiment
of theypresentiinvention. {Fig.29] Figi ®ixca floWwekanshowinglaw operatior<of

t%%@éﬁ Gateway accarding 10 the. first.embediment of the present Invention,
BEST MODE FOR CARRYING OUT THE INVENTION [0021] (Configuration

of MubileeCbatuaitation Systenr Ageording teFirst'Embodiment of the
Present pvention); ; ¢ A firsLembodimens of the present invention: will be. g

described with reference to Figs. 3 to 5. [0022] A mobile communication
systepr aeeerding tothiSiermbotithedt isoperable feirmpepsernt anvention.

copygunication;teghnalagy wsed during handayer,inparticular, operaple i
implement a communication technology of an access bearer which is set up
befiveer eradic baae statish (RereiRafter eNB) &R@ arrGspéitneggention.

(h@fﬁgﬂ&f@?f,@éE g:’q[gv%ax)l&%%]rt showing an operation of the SAE

Gateway according to the first embodiment of the present

invention.

BEST MODE FOR CARRYING OUT THE INVENTION

[0021]

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

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

[0022]

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

[0023]

In this embodiment, description will be given by taking
as an example a mobile communication system including, as shown
in Fig. 3, an LTE/SAE architecture of which standardization has
been ongoing in the 3GPP. However, the present invention is

not limited to the above mobile communication system, and is



In this embodiment, description will be given by taking as an example a
mobile communication system including, as shown in Fig. 3, an LTE/SAE
architecture of which standardization has been ongoing in the 3GPP.
However, the present invention is not limited to the above mobile

commuynication system, and iz applicanle 19,3 mol '&CQmWUB'C&S‘ I 3ysiem
|nclud|ng another architecture. [0024] Aradio access network
composetofumelitiple eNBs and a core node MME/SAE Gateway to which
th[egj @lz\lﬁs are connected. [0025] Here, an MME is a node that handles
control data, and an SAE Gateway is a node that handles user data. [0026]
Note thaf; while the eNBs are tcomnectedtorares saotHervidtinterface$caiad

X2 interiaces, eaph eNE.and the NIME/SAE Galgyay isconnected toeach;

other via an interface called an Si interface. [0027] Control plane
(C§lane) data (control data) and user plane (U-plane) data (user data) are

transmittable eitherqn-an X2 interiace or o, AR RIANIHRGe 1 data, and an
SAE Gateway is a node that handles user data.
[0026]

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

[0027]

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

[0028]

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

[0029]

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

[0030]

The controller unit 101 1is configured to control

operations of the respective function units 102 to 104.

[0031]



[0028] In particular, user plane data is transmitted through GTP-U/UDP,
and a GTP tunnel used for transmitting user plane data is set up between an
eNE and the SAE Gateway by having TE-IDs exchanged therebetween.
[0029] As shown in Fig. 4, each of the eNBs according to this

embodiment includes a contaller unit 101, @ wited fansiitter unit 102, 3, ;
handover controller unit 103 and a context manager unit 104. [0030] The
contfoller emitvED1ds wonfijuredtte centiol eperationsof therespective wired

fl{r}cépgnligigg ggzgg&gzt. [0031] The wired transmitter unit 102 is

configured to transmit and receive control data and user data through a wired
transAtdsion path. [0032] The context manager unit 104 is configured to

hold a UE; Context containing, a, TE:ID, of G- (accass, bearer setn; . ur

information) for identifying each service of each mobile station (hereinafter,
UBréresh "SAE-Ateéss BeareP (Hn attess BelrefPsersys béwveat thesdNB

a@ﬁéQ?n%Eog@te‘f@y' identifying each service of each mobile

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

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

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

[0035]

Specifically, the above handover controller unit 103 is
configured to transmit a “Handover Request message” when having
judged based on a “Measurement Report message” transmitted from
the UE that a communication quality in the UE satisfies a
predetermined condition, the “Handover Request message”
requesting the handover target 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-ID, as the above described access bearer
setup information, contained in the “Handover Request message”,

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



[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 eNBL1 is configured to inform a handover target
eNB2of a UE Context (containing access bearer setup information such as a

TEID o1 GTRL onytbe SAR gatpuiay.side jn.a G TR nne) of a handover
subject. [0035] Specifically, the a%ove handover controller unit 103 is
cohfiglred to transmit a "Handover Request message" when having judged

based on g MeasurementReport message” Jransmifled trom the JE that g,

communication quality in the UE satisfies a predetermined condition, thé
"Handoveir Réduestrhesgsaget requesting the temd e rarfeteNB2tdress

p%fpf%éh%z@%%%\é%r%{;f‘?ﬁﬁ] add;/éggiti%}a%éh?%%%dm{%9%@!&%{1@&

103 may be configured to transmit a TE-ID on the SAE Gateway side in a
GTP Hineltsy Radingthe rE-| B; estheliro\rr desériled AEeess bearer
sefppsinformation, contained in the "Handover Request message”, the GTP
tunnel having been set up between the eNB and the SAE Gateway which is
anuppeﬁﬁ@dé%ﬂ@ﬁ§%ﬂ4893ﬂ¥?ﬂler unit 103 in the handover target

eNB, is configured to set up a GTIP tunnel between the handover
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-ID, which is contained
in the “Handover Request message’”, on the SAE Gateway side in
the GTP tunnel having been set up between the handover source
eNB; and the SAE Gateway.

[0040]

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

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

[0042]

Additionally, the above handover controller unit 103 is

10



Additionally, the handover controller unit 103 may be configured to inform the
handover target eNB2 of an IP address for the SAE Gateway (an address for
the upper node) in addition to the above described access bearer setup
information. [0038] The handover controller unit 103 in the handover
target eNR2.Is gonfigued foset una GTR dynpel hetyeen the hapdaver, .,
target eNB2 and the SAE gateway, when havmg received a message, from
the handevee soarce eNBl Lreipestingthe vandoveh targetr eNB2 tw perfoif
the handeyer (9959 4qq3Reciicslly e hove Bandovec coiollgs unl 103
is configured to set up the GTP tunnel between the handover target eNB

and tﬁé@AEeg%\t@W@lyllWasrﬁ@WE ID, which is contained in the

I—[IQBQQ er Request message”, on the SAE Gateway side in the GTP tunnel
having been set up between the handover source eNB1 and the SAE
Gateway:{00401rnal Heretie Above iandever eontidlieruiit 1083sin the
caeﬂggk%iftoce%@gwéﬁ@"%@%%@rm with respect to,a LD on the,
handover target eNB2 side in the above G tunnel. [0041] Note that,
SHREEPELIDS £af b depéhdehtly alidratedfo the Pespeetive ENBg ihgded

aboye handpyer eantrlierunit, 103 is cepfigured o allacate the same TEHD,
as the TE-ID informed of by the handover source eNB1, as the TE-ID on the

haRdevBrtarget CRB2 Rideni Hreciiove &P itRRER {02 P AT GITAIRS tve
a@@M?@@ngﬁﬁ?fCQHHOW%W%ﬂ%ygg%%erein 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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configured to inform the SAE Gateway of the allocated TE-ID (access bearer
setup information) on the handover target eNB2 side and of an IP address for
the handover target eNB2 by using a "Handover Complete message". [0043]
Additionally, the handover controller unit 103 in the handover target eNB2
may be configured select access P’f:ﬂﬁr setup information (a TE-ID on the
eNB2 side) that can be handed over to the handover target eNB2, from

e - £ b el sl B e 4l Al oY b | A £ 1 £l +1
al el Seup MMMorMeon { TE-1DS OIT e EINDZSITUE) 1ITored gr oy-the
Informatior &lement eed 'fyﬁg and. reference %grﬁantlcsd rlp‘t‘mn y
L 1Tl

||~

e5C
h Hdover sotrce-eNB1; andﬁa store-thereifthe-aceess-bearersetup
1 0O Esa@ﬂ?\wmﬁum caolactad 00 AA] Messqg)ehtyge’l chowelone-exambple-of-the
In U TIAAUTUTT LNTUY JCGiluvuivu,. LJ\J_l'_l'J . TAAVIL L O1TTUVVO VITe CAQTT lle\a A" A B9 B Ay
SN SRP RSB SPHEELL 5 o MR i i 9518511 100451

VGt geHeoti+ I =YD

D

ThMMp RN SR (R dhy ) Mt mEEsERRPehntains TE Contexts held by th
hahaoveresowreeneNB 1, TheMYE Coterienatensiieh as, for example, a list of
SARPRecesdEBearers having been set up by the handover source eNB1,
TE=I1D¢ berthe8ABIGatewaywside in the respective SAE Access Bearers, and
aniPsaddrass tor the SAE Garewajt.string (8)

> SAE Bearer parameters MP | SAE bearer parameters

Transport layer IEs

>> 51 transport association MP | Octet string (4) TE-ID for SAE Gateway

>> Transport layer association | MP | Octet string (4) IP address for SAE Gateway

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 in
the respective SAE Access Bearers, and an IP address for the
SAE Gateway.

[0046]

The above “Handover Request message” may contain, other
than the above information, another UE Context required by the
handover target 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 wunit 201 is configured to control

operations of the respective function units 202 and 203. The
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[0046] The above "Handover Request message" may contain, other than
the above information, another UE Context required by the handover target
eNB2. [0047] As shown in Fig. 5, the SAE Gateway according to this
embodiment includes a controller unit 201, a wired transmitter unit 202 and a

C%Q%@%%?gﬁgﬁgéggé4%ﬁlop&§hsconfiguredtotransmitandreceive
control data and user data through a wired transmission path.
[0049]

The context manager unit 203 is configured to hold
contexts by which user data of the respective UEs are identified,
and to reset contexts in the handover target eNB; to the same
contexts as the above after a path switch (path switching).
[0050]

That is, the context manager unit 203 is configured to
hand over a TE-ID on the SAE Gateway side in the GTP tunnel
between the handover source 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

(4

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 first embodiment of the present invention will be
described with reference to Figs. 6 to 9.

[0053]
Firstly, handover operations in the mobile communication

system according to the first embodiment of the present
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The controller unit 201 is configured to control operations of the respective
function units 202 and 203. The wired transmitter unit 202 is configured to
transmit and receive control data and user data through a wired transmission
path. [0049] The context manager unit 203 is configured to hold contexts

by which user dafa of the respective UEs are identified, and 10 yeset contexts
in the handover target eNB2 to the same contexts as the above after a path
switeh4path switching). [0050] That is, the context manager unit 203 is

configured to land, over aTE;ID on the, SAE Gateway side jn the GTR tunpel
between the handover source eNB1 and the SAE gateway without
pefforming pedlfotation pidcessingrof ewv déeess bearepsefupcimformatiorn(a
TE:IR 00Jhe3AG Saleway sida, in JESPRASE 10, 23 SWEh MESHane .o
(path switching request)” from the handover target eNB2. [0051]
Spéeifreally e cBatext Martager gait 208t afiguretdtodiord tRdRIVE 15

aceess bearer sap informationd(the J, f—l'i!,@aqu the eNBgside) informed 04 by

the handover target eNB2 by using the "Handover Complete message", and
teSerdpat BEEESS bearE (e GTFP tHRAEN bEtfeen the SKE Gatewayand @

the-bapndoyer iarget,gNB2 by using the stored access bearer setup
information. [0052] (Operations of Mobile Communication System According

td F#3P Embodiment of the Present Invention) Operations of the mobile
communicatiopsystery @ccording e first gmbodimentof thepreseninent
invention"will be described with reference to Figs. 6 to 9. [00539
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



Firstly, handover operations in the mobile communication system according
to the first embodiment of the present invention will be described with
reference to Fig. 6. [0054] As shown in Fig. 6, in step S1001, a UE
monitors communication qualities in the UE in accordance with an instruction

fr&’#@ he gNB1 nraalUFPﬁoa”ﬂ?B%'é{_tQé?dttéa'éﬁ@'E?s""é?aék‘éemaen”éo%%_‘}o%%ét
cell (the eNB1)to which the UE is connected, when a communication quality
ottt cell (the eNB1) being connected thereto has decreased to a level lower
tqub @quedetermined quality. [0055] In step 51002, the eNB1 having
received "Measurement Report” transmits a"HandoverRequestmessage"to,
for exampte sthere NB2O0Ravingetheahighest coanaanication epralingantoreg ved

Cgﬂgn%%%ltb%g l@c!'ﬁ'??rrﬁ %E%% ggmtﬂflgnlgﬁ[l LQ.QQG]PathWﬁ y?leme ssage

"Handover Request message" contains: a TE-ID on the SAE Gateway side in
the> SREsAécess Beare s haling beéh setilp betfieen Brettdridoveesotirce s

eNB1 and the SAE Gateway; and an address (o example, an, 1R address)-,
for the SAE Gateway. [0057 In step 51003, the eNB2 having received

this e afdibvetr RéGaESThESSagE® tranishits @ "Hafdsver ReeliespAckource

message 19 ,theeNB1 if,thereNB2 can accept the UE. [0058] In step
51004, the eNB1 having received the "Handover Request Ack message"

trfSfrlits a "Handover Command message" instructing the UE about
handove@ﬁ0§@%§J§H007, 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, in
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.
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[0059] In step 51005, the UE having received the "Handover Command
message" transmits a "Handover Confirm message" to the handover target
eNB2, when a resource for transmitting an upstream signal is allocated to the
UE by the handover target eNB2. [0060] In step 51006, the handover

t g%g gH\IBZ having received the "Handover Confirmmessage" transmits a
"Path Switch message (path switching request)” to the SAE Gateway by
using thes &I, the tRatheSwitth nessage” refjestimgathrat ansath thradghs

whigh yseL data Is ransmitted e switehed from.the handgver source 1g the
handover target. [0061] In step S1007, in parallel, the handover target
eNB2 informs of a TE-ID on the handover target eNB2 side and an IP

address for the hiandoyertarget: eNB2 through & ‘Handayer Gemplete

message”, which is signaling on an 51 interface, in order to establish an SAE
Aeerss Bezret, ahat is Nt 6RIEFte sef upns GTPYDARe rbefvedictheur ement

hapdgyer target gNB2 and the SAE Gateway. [0062] ~In step S1008,
after storing therein the TE-ID on the handover target eNB2 side and the IP

ad@Péss) for the handover target eNB2, the SAE Gateway transmits a
"Handover Complete-Ack message: te the,bandgvep target eNB2, cHandover

Complete Ack message" informing that setting up of the SAE Access Bearer

haBBeen-eampléted. [0063]
[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]

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

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

[0071]
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In step S1009, the handover target eNB2 having received the "Handover
Complete Ack message" transmits a "Release Resource message" to the
handover source eNB1, the "Release Resource message" instructing the
handover source eNBL1 to release resources having been used for

Comm‘%”'hcr?%%:ésp"@%%‘,‘?t E (00841, . s fecondly,oparations of the eNBS, ,
according to this embodiment will be described with reference to Figs. 7 an
82{00B5]ses AstshowhHTFig W insstép G101 rthereNBL baihg inespective

communicatiop with. jhe %?];'r:n Confiims whether or not Measyrement REport;

has been received. [006 If "Measurement Report" has not been

récéeiveéd, this operation ends. [0067] On the other hand, if "Measurement
Report” Ras heen raceived, in step 5102 the eNBL copfirms UE confexts gt

the UE and transmits a UE context (for example, access bearer setup
infBAndasR Sutteas atmETD batheSAE gatdivay 3idtoirra GTProANNFonidn
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?.J0068] Additionally, as shown in Fig. 8, in step S201, the eNB2 not

being in ggmmunicatiopyvith.the Uk configns whetherer petthe “Hapdovere
Request message" has been received.

“Handover Confirm message” has been received.

[0074]

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

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

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

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

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

17



[0069] If the "Handover Request message" has not been received, this
operation ends. [0070] On the other hand, if the "Handover Request
message" has been received, the eNB2 analyzes relevant UE contexts of the
handover source eNB1 contained in the "Handover Request message”.
[Q%?r]i;]et onin step 5203, the eNB2 resets, as UE contexts, TE-IDs and
addresses on the SAE gateway side with respect to the respective SAE
Ateess Bearers contained in the above relevant UE contexts. [0072] In

PRflel with, 8t6&p-52P3, he eNR2 iy ?[‘é@%%ﬁ%i‘a@@f@(ggs” {%%%eﬁé AGKqing

message" to the handover source eNBL1 in step 5204. | In step
5205F fhes eNBZoegnfirens Whether or not the "Handover Confirm message"

haSbee@E%§¥&§QQ’to the mobile communication system according
to the first embodiment, in the handover of the UE, a delay in
the handover can be reduced by allowing the handover target eNB;
to use a UE Context held by the 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 in the art that the present invention is not
limited by the embodiment described herein. The present
invention can be implemented as modified and changed aspects
without departing from the spirit and scope of the present
invention defined by the appended claims. Accordingly, this
description has been given for the purpose of illustrative
description, and is not restrictive of the present invention.
[0082]

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

by reference.

INDUSTRIAL APPLICABILITY
[0083]

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

radio base station and upper node which are capable of reducing
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[0074] If the "Handover Confirm message" has not been received, this
operation repeats step S205. [0075] On the other hand, if the "Handover
Confirm message" has been received, the eNB2transmits a "Path Switch
message (a path switching request)" to the SAE Gateway through GTP-U.
[%Ogg]lay i-rnh%glé(’h%%%%r_ | 39 1;@&%@%%%%%@%9&9%9@ ttoéglgio base
embodiment will be described with reference to Fig. 9. [007 As shown
ire Figk J1inStBptS30ds thelSAR Gatewaye tonfivnss hetheror swotithe "Ratho
Switch message (Qﬁ]gw, switching request)” has been received through GTP-U.
[0078] If the "Path Switch message (pathswitchingrequest)"has not been
received, this operation ends. [0079]
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On the other hand, if the "Path Switch message (path switching request)" has
been received, the SAE Gateway hands over a UE context from the
handover source eNB1 to the handover target eNB2. [0080] (Advantageous
Effects of Mobile Communication System According to First Embodiment)
According to the mobile communicatjgn sustem according to the first
embodiment, in the handover of the UE, a delay in the handover can be
reduced by allowing the handover target eNB2 to use a UE Context held by

the handpyer,source ¢N131.[9981] metl\{gﬁ”%PepBEeﬁ?ﬂﬂrﬂ(‘j’geHQ%&?& of

been described above in detail by use of the above described embodiment, it
iSdpparént 16 thdse skilfed dnrthe iartthae thegdresertdnventibatisnactilimitese
by the embedipent described herein. The present invention,canbe opi1e
implemented as modified and changed aspects without departing from the

spiritreirtiscopeof the Presentlinvertionw defined wipthecappehded Elgimbase

Accordipgly, this degcripfion has, been givan.fop the pUIRQSe@f illustrafive, s
description, and is not restrictive of the present invention. [0082] Note

tHdtedniive oortents bf Japaneserratedp piichtior Nl 2007 -081090 (fiteld ©

opMars9,200¢) arelncorpartedderein by 1efgrence. ANDUSIRIAL having
APPLICABILITY

been set up between the upper node and the handover source radio
base station, the mobile communication method comprising the
steps of:

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

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

(C) settingup, 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 1is a tunnel used for
transmitting user data, and

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

cgmoynication,method. radio hiase station,and upper node which are
capable of reducing a delay in the handover by allowing a handover target
radio base station eNB to use a UE Context held by a handover source radio

base statign NE,;inhandgyer, CLAIMS [11A mobjle communication method

for performing handover of a mobile station from a radio base station to
anbtheriradidrbabe station Hiffetertt frendthecradiv baserstatiorPinsa mobiléon

coypypication systemdnciuding a plurality, of radio, basg stations anthane s 5

upper node of the plurality of radio base stations, in which the upper node
ahdra hardovrsSourcs fadio bade Staton Storé Betupripfermatiorr 6/ apstup
acgess heater having been set up between the upper node and the handover
source radio base station, the mobile communication method comprising the
steps of: (A) informing, from the handover source radio base station to a

handoverfarget radio base.stafion, the ageess hearersetypdniosmaiiony, 1,

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

SERAF MFErmEticR inforfe 670 by tRe RAAGETET taiget Padhi6 base smasRtand

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

target radio base station to perform the handover.

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

information thus selected.
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(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
pain switghing requestirom the handqver fargel.radio base station J2lThe q
mobile communication method accordlng%o claim 1, wherein eac the
acoessiogdareesdsmanumhed uised f@ﬂn@mmmmgmm@@oaﬁd thle aceelssle
bearer.set yp mfggnggg%sfﬁe'lg IQh%fr%IE -U on the upper node side in the
tunnel. [3] The mobile communication method according to claim 1, wherein,
in the stépgA)theharmdevessoarcelmitic bdse station dormsithé dramdover
tayget radio.base;station. of an | address for the uppernaden addition 19,
the access bearer setup information. [4] The mobile communication method
agefrding a0 ¢rainT 1 swhefeint ifite %ﬁe(ﬁatﬁ@ﬁandévér source radio
base statign,transiits the access beqrer sefug infosmation 1o.the, handeyer
target radio base station by having the access bearer setup information
cOREAREITAE. MESSHR)E FeGquesting titeURiftiovearget tadiblsase StattoA s
p@H OHR tQ@Jé%‘ldQ}é%fr dp] EQ@JB@Q"%}?Qm@HQF@Q@@%@Q aecarding @ -
claim 1, wherein, in the step (B), the handover target radio base station
sé%ﬁ§écéé§§ %eﬁ?éresé’tﬁﬁthﬁ?n@tldﬁﬁﬂffa‘f cahhe harbed Vet 16 thearer

h%g%e{A@@%J%@&baﬁﬁ@{éﬂQn@ng%%§§Q§§§1Q%9J§E setup.information
informed of by the handover target radio base station, and stores the access

beArérsetp Aot thusdelBeteyf ormation.
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[6]An upper node of a plurality of radio base stations used in a mobile
communication system in which handover of a mobile station can be
performed, wherein the upper node is configured to store setup
information on an access bearer having been set up between the upper node
and a handover source radio basegtation,.and in response to a path
switching request from a handover target radio base station, the upper node
idlebrfigureditySet op dnadicessbearer hetheentheTupper Adde BRERAEDE
handover target radio base station by using the stored access bearer setup
information, without performing reallocation processing of new access bearer
setup inférmatbAr Alsstract MGBILECOMMUYRICAT IONIME PRED SRADIO!
BASE STATION, ANR UPPER NQRE. . .. Anypper nade, and g handaver, ,

source radio base station store setup information on an access bearer having
beehvsst upthetwernthe upper adde A thervntover Sbafce farlic basese

statign; 4 mobile communicatign methed accarding to the presentinyention.
includes the steps of: (A) informing, from the handover source radio base
stattrto-a Harrlver target FaaRShASE statier, the adéess béardrsetuptrom

irHQH“F}HQBb(_@ﬁtQQHQcét theshandguer @EQ%&@WQ@%%EE@%@%@%
bearer setup information informed of by the handover target radio base

SERIOH dPRPECT sefting up, [RCIRCGSFEr RBAE San HiceRsIBder betnen the

uppetr nede anddhe handever-target radiohasestationy using the stereds s
access bearer setup information without performing reallocation processing

oPRRhPAcESSs Bedrel Yetap o riatioh ik aécéss bBardtBriAYg et uptinct
respOnsetosa pathkswitchingseauest fram.the handeventargghradigase an
station. FIG. 6

access bearer between the upper node and the handover target
radio base station by using the stored access bearer setup
information without performing reallocation processing of new
access bearer setup information, the access bearer being set

up in response to a path switching request from the handover

target radio base station.

FIG. 6
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