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DESCRIPTION MOBILE COMMUNICATION METHOD AND RADIO
BASE STATION Technical Field 5 [0001] The present invention relates to
a mobile communication method and a radio base station. Background
Art 10 [0002] A next-generation mobile communication system (for
example, LTE: Long Term Evolution) following the IMT-2000
(International Mobile Telecommunication-2000) system is configured to

set up an access bearer for trﬁ%@g SR plane 15 (U-plane) data
between a RAN (Radio Access Network) node (for example, radio base
statiBdNB) aduMUbHre ATobeN fiE0DpIANID RAD BerBAGES SEANEYDN
0003] Such access bearer is formed by GTP (GPRS Tunneling 20
Protocol) tunnel. 0004] Also, in the LTE mobile communication system, a
TetMHq L282e5isIgpnfigured to be set up between a mobile station UE and
the RAN node. 25 [0005] Furthermore, in the LTE mobile communication
[06(stdm, an EPS (Evolved Packet System) bearer is configured to be set

b h bil ion UE and th de, 0Q06] 1 Wh .
o oA SeHE R R s 1 Aol e oiuigation
megidandp@ Ranagyestdygskrasidition.

Background Art
[0002]

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

[0003]

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

[0004]

Also, in the LTE mobile communication system, a radio
bearer i1s configured to be set up between a mobile station UE
and the RAN node.

[0005]

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

[o006]
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base station, a GTP tunnel is configured to be set up between the
handover-source radio base station and the handover-target 5 radio base
station. The handover-source radio base station and the handover-target
radio base station are under the control of the same core node. Then, the
user plane data corresponding to each access bearer is configured to be
forwarded from the handover-source radio base station to the

randprrarget e 1t Lea eI YA RE T WB Ay from a

However, in the mobile communication system, when ndover
handoleserizeliabeve iiperfoasedstet®dr tmrelhacutozsmontmngetaliradio
the access bearers set up between the 15 handover-source radio base

baggiRhHPihe Coféfodd'ane bohfighPef #Pbd 86t B, Reyaifiksdnoetween
thIRIRBOYRRISF PRI Re RN BRCIRMAE RAREBRTT et

radio base station to the handover-target radio base station exists. Thus,
racthe dasensiial agobldimeohandmiai-ssing cesvades. Zaseistedirerniand

M

o FIRYRNEMNE ETEdAGIBObImERMtHicCadel PEHIeE aBda Es¥e83pending
station by which, when a mobile station performs a handover from a
tohaagHvaCsRFoe PegibDastSstano iud @ dboebaarfer vadidashsbrom the

nafigR estes can peksed el b AIDAIRRER RIS WRai o

tunne INg user ane data from
babandaveriznired radeh dasg Btatignfe khe handover-target radio base

(o384

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

to the handover-target radio base station exists. Thus, the

system has a problem of wastefully using resources.

Disclosure of the Invention
[0008]

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

eliminating redundant setup of GTP tunnels for forwarding user

2
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[0009] A first aspect of the present invention is summarized as 5 a mobile
communication method in which a mobile station performs a handover
from a handover-source radio base station to a handover-target radio
base station, the method including the steps of: (A) judging whether or
not user plane data to be forwarded to the handover-target radio base
station exists for 10 each access bearer setup with an upper level node,

n rt le, station. i ine r ,
P e A et P oty TSR o the
hanadigweant tyngeity addinoobaskegstattiessage for the mobile station;
[Oig}%f setting up a data forwarding tunnel for forwarding 15 user plane data

mlthe handover-source radio base station to the handover-target radio

base Sg{GEPNhSIE AR BICTREPEREE IVt WGBS REY E'@Lgn%tﬁit%?? as

forwarded exists, and notifying, to the handover-source radio base
a nabtidg sepuimioataion vetheddta fdriandingabdde byatigaperforms

dover 20 for the hand _
e e e T
haffibodiaseasigian Padie Nsndeveitatiich [agifcbrsapationta thei sigtene

forwarding tunnel on the basis of the setup information on the data

Stﬂﬁﬁ/aﬂfﬁg ﬁﬁhei.tgmmqowmﬁbeirst%p@@f,ttn@ﬁgndzi@a%od@‘éagm be
fof 5T A 20 L RRAIRIIARPIORRR AU AR 27 85 BIGYER For
undert I node; e siep , the

€ control or a same upper leve int

eabhrtyesshigae srdie bagevsialtoarcap peakbate 1 hpdgnent metheisthprer
(B) , the handover-source radio base station can notiff\)/, to the
e

ToRa iR el ideragipldstifordaterdsined to performed; (B)

notifying, to the handover-target radio base station, a result
of the jJudgment by using a handover request message for the mobile
station; (C) setting up a data forwarding tunnel for forwarding
user plane data from the handover-source radio base station to
the handover-target radio base station only for an access bearer
for which the user plane data to be forwarded exists, and
notifying, to the handover-source radio base station, setup
information on the data forwarding tunnel by using a handover
request response message for the handover request message; and
(D) forwarding the user plane data to the handover-target radio
base station by the handover-source radio base station via the
data forwarding tunnel on the basis of the setup information
on the data forwarding tunnel.
[0010]

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

step (A), the handover-source radio base station can make the

3
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of the judgment by using the handover request message for the mobile
station; and in the step (C) , the data forwarding tunnel 5 can be set up
not through the upper level node. [0011] In the first aspect, the setup
information on the data forwarding tunnel can be a GTP TE-ID for the
handover-target radio base station in the data forwarding tunnel. 10
[0012] In the first aspect, the handover-source radio base station and the

T e B R o P R e S eion
cafonearifiyg, ttorighd hand dectet tarihetughdhe bpser sttt nodetlamat disei 1 t

setup information on the _data forwarding tunnel can be notified to the
ofLRGoIEAgBIGE @Mi&ﬁdé@sﬂiﬁﬁ‘ﬁ%f?@f?ﬁ]er GoESLVBERSaES Bersthe

moﬁ‘? 1 BedSiAPPeaIdI NBRE WBES ALSE IRAK B3t ¥8HRAARPHE tunnel

andover-target radio base station can be provided under the control of

cadiffeeeaippep levet nbhesugispleavelppard kevelstapde). , the data
[0 rding tunnel can be set up not through the upper level nodes, and
tup 25 information on the data forwarding tunnel can be notified to

the hapdeyRs-oIFeT rRAipAIBES SERORBRUINI VA IRRMIERRT BYethe data

nodes. [0014] In the first aspect, the setup information on the data 4

Torvaeeding tm%hnoﬁé\a@ﬁ THRD¥erte fisyertibgenasitaverthbarget
rag%tc? ft%\g%rdér{gdw&?l'in the data forwarding tunnel.

[0012]

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

[0013]

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

[0014]

In the first aspect, the setup information on the data

4



10

15

20

25

[0015] In the first aspect, the handover request message for the 5 mobile
station can include instruction information indicating whether or not the
user plane data to be forwarded to the handover-target radio base station
exists, for each access bearer. [0016] 10 In the first aspect, the handover
request message for the mobile station can include a list of the access
bearers for which the user plane data to be forwarded to the

Fo [ RAFAMHIAATHAY L DRSS URHES ,503%7% e gBPd f’eigﬁft ﬁ&des
the present invention is summarized as a radio base station capable o
insaévinglata heodesediangettuautie base station in a mobile
communication system in which a mobile station can perform a handover,

[OQhadein the handover-target radio base station is configured to set up a
20 dej fprweidipg {Ua8pLieE oM HiapasoE P I tddedatesage for the
handover-target radio base station only for an access bearer for which
mothiel eseitpitiheniatanoiecudardes Exigest Whe i néogiviait i@ nolifickatizamt i ng
from a handover-source radio base statjon as jo whether or not the user
W0 O o rcha s BAGRT0 Bk A Do bendEARges €6 the
haREBlERHORADEREMPAG Y BailBE adiRNERYRT BSeeps Mefsrditiheaccess
mobile station, and the access bearer being set up between the

beaXRdlover-source radio base station and a upper level node; and the
78 over-target radio base station is configured to notify, to the 5
[O . . . .
andover-source radio base station, setup information on the data

forwardirghtirfiat by asipgat)aetevearginesi resppirsst message for the
mobile station can include a list of the access bearers for which
the user plane data to be forwarded to the handover-target radio
base station exists.
[0017]

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

radio base station 1is configured to notify, to the

5
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message for the handover request message. [0018] 5 A third aspect of

the present invention is summarized as a radio base station capable of

serving as a handover-target radio base station in a mobile

communication system in which a mobile station can perform a handover,

wherein the handover-target radio base station is configured to set up a

10 data forwarding tunnel for forwarding user plane data to the
haﬁjﬁB@%‘fe%B é@&o@é%ﬁé&%f&%@ﬁ ANAGESS HEAST A i?ﬁWCBn the

the user plane data to be forwarded exists, when receiving a notification
datamfanpapedievgl motmed thwhaetaigoanbizdhdaser pleaguists todsponse

forwarded exists for each access 15 bearer, the notification being made
MmegFaRgte hakB6. d1aBHO¥ET eRIHEE oMREFAGS e station, and the
[0B9EFS bearer being set up between a handover-source radio base

station and the upper level node; and the handover-target radio base

statiof iEhasafigeeeat odtiffhe fhreesandovavenksonad® basmatatioad as

20 setup information. on the data_forw rdingtunnel via the u %er Ievet
2[RI 0yPRTe AHEARNCE ARALE o0y GRRRE: 250 o RDRY TG ERroet
rafiash SResseqt i B9 18h 1 they Baaencareh thrtatiaest, @‘ﬁéﬁ?ﬁjqfﬁrwh ich

request 25 message for the mobile station can include instruction
a iffemidfon BERELAE wEeRer BE R user flandauito balTeredidedthe
0 radj statiqn exists for, Lacc
e R R SRR BT SSAYed H S v
dasttiporcearidélgetalisiof tfo acfessvarding user plane data to the

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

[0019]

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

[0020]
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bearers for which the user plane data to be forwarded to the
handover-target radio base station exists. 5 [0021] In the second and third
aspect, the handover-source radio base station and the handover-target
radio base station can be provided under the control of a same upper
level node; the data forwarding tunnel can be set up not through the
upper level node; 10 and the setup information on the data forwarding

tunne] ca E:lDfo r&Qy -farg dj lﬁfﬂﬁg S tign, ]

the Sia';t?a %ol?\(/%a;g m?%tﬁmaeéﬁ%ogzl in the segg'r{;?i a(ril:ﬁr(?hiﬁja aspec:t,ﬁ[h(géa‘l'leSt
mebsadevdesotite raba 15 dest shaticaanchibbutmdoldstargét thdicaccess

base station can_be provided under the control of different upper level

beapgEs FL DS, Hienisiiver ot dakasdqdp tRrfiied to the
hafgoB FaphigBansiited t40e hapdeyerarseidedio base station

through a handover-source upper level node and a 20 handover-target
[00gpdr level node; the data forwarding tunnel can be set up through the

handqver- | de and_the handqver- level .
moce R0 GBS DA O AASE o ORI Bl oo
batfetharhwiderentPere Hadiadwrse-tate hiragidhsandavetFonTean be

upper level node 25 and the handover-target upper level node; and the
prexigethiensatiobhsh ¢ee taaliefvarsageunpepiolfa@lbiesle; the data

Fo AAAAMRRISARUa e SIAUAR (AR R AGTR TEAR db ey node:

andoverssource upper leve INg tunne
anBesespsions tha fyamindgso N3] thig. dd Eaofbisvardvalcunnel can be

a C(;:'(I)'Bfi%%@}ign?l)(lj’ia rEémh%fndover—target radio base station in the
data forwarding tunnel.
[0022]

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

handover-source radio base station can be a GTP TE-ID for the

handover-source upper level node in the data forwarding tunnel.
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a mobile communication system according to a first embodiment 5 of the
present invention. [Fig. 2] Fig. 2 is a diagram showing data forwarding
GTP tunnels set up in the mobile communication system according to the
first embodiment of the present invention. [Fig. 3] Fig. 3 is a table showing
an example of a format 10 of "Handover Request" used in the mobile
communication system according to the first embodiment of the present

Br'ggﬂl{?g&éﬁ éi 5,19(51135 @b&ﬁfﬁm‘ﬂ- g another example of the format

ndover Request” used in the mobile communication system
[082a¥ding to the first embodiment of the present 15 invention. [Fig. 5] Fig.
5 is a table showing an example of a format of "Handover Reiuest ACK"

used W &8 mobifefSommdsi AR AVERIh SRRty Rtthenal; diagram of
a RONIOEMEShAL HFCRrERE AL BYSPEMN a9 Rl g 885 & PRI e iment

another example of the 20 format of "Handover Request ACK" used in
oftHehmopite sentnurivativin &gstem according to the first embodiment of

th t inyention. [Fig. 7] Fig. 7 i di howi
R W il W TN BN E g Py R et e
turhdils eapadiMphtel dhpdbeIRNEHVRItAitBoR] SiGtis adadfding to

showing data forwarding GTP tunnels set up in a mobile communication

thgyéf_éﬁﬁzx_c@m@mg i@eﬂt_e@dcntibmmﬁﬁﬁémibfiﬁy?iﬁéﬂém invention. [Fig.
o1 Fior 9313 2 BPe Rhowng.an aiRe Rl g An®Slabiad oyt a format

Request™Us mobile communication syStem according
ofsegand evinodiegot sitthapesent itventiasb ilig. d0hmign 164t Raabiyystem

showing another example of ) ) )
according to the first embodiment of the present invention.

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

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

[Fig. 6] Fig. 6 is a table showing another example of the
format of ““Handover Request ACK”” used 1n the mobi le communication
system according to the Tfirst embodiment of the present
invention.

[Fig. 7] Fig. 7 1s a sequence diagram showing a handover
operation in the mobile communication system according to the
first embodiment of the present invention.

[Fig.- 8] Fig. 8 is a diagram showing data forwarding GTP
tunnels set up in a mobile communication system according to
a second embodiment of the present invention.

[Fig- 9] Fig. 9 is a table showing an example of a format

8
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the format of "Handover Request" used in the mobile communication 5
system according to the second embodiment of the present invention.
[Fig. 11] Fig. 11 is a table showing an example of a format of "Handover
Request Acknowledge” used in the mobile communication system
according to the second embodiment of the 10 present invention. [Fig. 12]
Fig. 12 is a table showing another example of the format of "Handover
R L4 int il icati
o B e o P T eL cL LA iR, eysgen
acEgrdBng atiabtheheemgrah exbiog Eneind farmathef fHestoverinvention.
Command" used in the mobile communication system according to the

secold Bhbotihel 8t tip s ch et o g Nas PR thgis example of
thESFBIENSE SIROIAN SBOWINESHIRRACVES ARG PR 3RS MeeBdRmuni cation
communication system according to the 20 second embodiment of the
sypleszeniciaeentbingrig.ol5ERg). seapadiagrmdhoainty dafa foneardirgsent
__GTP tunnels set up in a mobile communication system according to a first
IV on of the present invention. 25 Best Modes for Carrying Out the
InvenfipRgl0Q4] IGenfiquration aiiebils KPR RIGAERANYEEST a format
according to First Embodiment of Present Invention] A configuration of a

ofmafiiianeavatinicBesiverdten\ ONBBIGHEES a HsEEMbaBImdf tiwbi le
colRETEAN EBHOBL hetesSTRTA N MY 71555068 K0\ b tfifid G e

the'mo communication system according to
present invention.

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

[Fig. 13] Fig- 13 1s a table showing an example of a format
of “Handover Command” used in the mobile communication system
according to the second embodiment of the present invention.

[Fig- 14] Fig. 14 i1s a sequence diagram showing a handover
operation in the mobile communication system according to the
second embodiment of the present invention.

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

to a first modification of the present invention.

Best Modes for Carrying Out the Invention

[0024]

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

A configuration of a mobile communication system

9
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5 embodiment, a radio access network is configured by multiple upper
level nodes (core nodes) SGW/MME (Mobility Management Entity) and
multiple radio base stations eNB. 0026] As shown in Fig. 1, the first
embodiment will be described 10 by illustrating a mobile communication
system having the architecture of the LTE/SAE which is being
standardized by the 3GPP; however, the present invention is not limited

il njcati i - -

B o P T D 11

be MME ¢3- abed ento trandéefesinualata, dgthe 3GWHIH a node to handle
user data. [0028] The radio base stations eNB are connected to each

[0 l"fnr‘a] 20 via an interface called X2 interface, and each radio base station

eNB aRddieUReB FRYL SRR MY ERR YA RSP RESA ViRPRoiRE allei?rst

called Sl interface. [0029] Over the Sl interface and X2 interface, contro
emphlaen2b (C-planalldataaad ase npitine Kk -planepdfiegearedeby multiple

transmitted. 0030] In particular, the yse ata js trapsmitted b
UPEEE BB, BRSSP A BT e A el A0, Laggrent
En®Y ey9han@ing@I€ i I (heme! faswosihtipdieswerp the 10 radio

base station eNB and its upper level node SGW. [0031] As shown in Fig.

[0626k first embodiment will be described based on a case where a mobile
Sta“ORsUEnBWﬁOE'H%%&?"PP‘@{e first embodiment will be described

by illustrating a mobile communication system having the
architecture of the LTE/SAE which is being standardized by the
3GPP; however, the present invention is not limited to such
mobile communication system, and may also be applied to a mobile
communication system having another architecture.

[0027]

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

[0028]

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

[0029]

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

In particular, the user plane data iIs transmitted by
GTP-U/UDP, and a GTP tunnel to transmit the user plane data is

set up by exchanging a GTP TE (Tunnel Endpoint)-1D between the

10
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5 (X2 handover) from a handover-source radio base station S-eNB to a
handover-target radio base station T-eNB. Here, the handover-source
radio base station S-eNB and the handover-target radio base station
T-eNB are under the control of the same upper level nodes MME/SGW.
10 [0032] The handover-source radio base station S-eNB is configured to
judge whether or not user plane data to be forwarded to the

e AL o b I e RG 1 (o VahaBe B gt rach

[00344 station T-eNB) for each access bearer set up between the upper
level node SGW and the handover-source radio_base station S-eNB,

whenteRIRHI G Yeriormta fdtovtraBPeRMBBTe st R Ut ftgaped
bad8d RhNANEA-GHEFE 'AHRPITR SRR R E NIE I EPRBIHS LG BRfibver

to the handover-target radio base station T-eNB, a result of the judgment
(XByrahalowsk) réyossanttasdgreHsniovee Reagiest biasehs tiadbilen S-eNB

statign UE. [0034] 25 Specifically, the handqver request messag
€0 B BV VR EaF Ja i Ao tston DS h1y e S8 ees e the
hagbiEer IRgdiuedien infeg@abion indiealing whgtimsor Nag LeRBPlangndata the

to be forwarded to the handover-target radio base station T-eNB exists
harta@wh-drE9s bdared @ hagesFatdrambte g ahswidergtRegontrol

o e R b VT oS TR Hie rormar of the
[oU3adover

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

[0033]

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

[0034]

Specifically, the handover request message ‘“Handover
Request” for the mobile station UE may be configured to include
instruction information indicating whether or not user plane
data to be forwarded to the handover-target radio base station

T-eNB exists for each access bearer.

11
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5 Request" specified in the "3GPP TS36.423". 0036] The information

element "Forwarding Indicator” is for notifying of the instruction

information indicating whether or not user plane data to be forwarded to

the handover-target radio 10 base station T-eNB exists for the access

bearer identified by the "SAE Bearer ID". 0037] Also, the handover

request message"Handover Request" for the mobile station UE may be
[Osg%?ured to include a list of 15 access bearers for which user plane data

to be forwarded to the handover-target radio base station T-eNB exists.

[003FF doreexanpde, ,aashshown RAig. Bign idoraationfdematti §5§Ad ement

Bearers To Be Forwarded List" for notifying of such list 20 of access

“FREYRKS Mg bd REWRPERIed 1§ Me BARATAUAE “1PdhaSHsE RdGiRIFUCTION
in¥RTHARd Bhiheay? BB EwdS, 2dddA088] ThE HRidRyer d¥ dat&adiohssver

station T-eNB is” configured to set up, as described above, a data
Retpreatding [ETA T2 tinhe| tdrdo GBI gTERs phdRi data from the
[Oﬁggjover-target radio base station T-eNB to the handover-target radio
station S-eNB only for the access bearers for which user plane data

to be feivay Aige exists S19481 ndmat issdievaradonsr fAdRt sadiebars for

station T-eNB is configured to set up no data forwarding GTP tunnel for

notreRydag o Hddreriddsecuetding ttherirt bihd dekcatbRaviatiRer or
not A% FRFRISR AN DS PoriRR O£ AR RARAS/RP YEFget radio
base station T-eNB exists for the access bearer identified by
the “SAE Bearer ID”.

[0037]

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

[0038]

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

[0039]

The handover-target radio base station T-eNB 1is
configured to set up, as described above, a data forwarding GTP
tunnel for forwarding user plane data from the handover-target
radio base station T-eNB to the handover-target radio base
station S-eNB only for the access bearers for which user plane
data to be forwarded exists.

[0040]
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5 to the handover-target radio base station T-eNB [0041] In the example
of Fig. 2, access bearers #A to #C are set up between the
handover-source radio base station S-eNB and the upper level node
SGW. However, for the access bearer #B, no 10 user plane data to be
forwarded to the handover-target radio base station T-eNB exists, or
there is no need to forward user plane data to the handover-target radio

base falen Tolf UV AR EAITDOGIR LOEIR Y2t 1

#C corresponding to the access bea are set up.
coifié duanddvier-segal padindsata S@tioarideNg 6 Rafiigueddfiomttity docess
the handover-source radio base station S-eNB, setup information on the

begLRITGNHERRBISERINRLTHaB bRBR Cattdy (Ve RafifsvLser plane
dateH s STPOBFRIMIPBNEr §1R30EE FRFSEPSHRGIE Teb [Be AsHpYPEed

request message "Handover Request". 0043] The setup information on
totheheathdormveingtargetinnald ina IR TEUBLEENP THeNB#A and GTP
[O§%- #C in the example of 25 Fig. 2) for the handover-target radio base
tation T-eNB in the data forwarding GTP tunnel. 0044] For example, as

showprindrg. 5xaﬁh}'ﬂlfér61ﬁtinﬁg€|eme@c&'é@§\/@élm€b@§ RAUEHEIC are set
Endpoint” for notifying of such setup 13 information on the data

UpfoRaaRTy BIPhanaevatly seleryramiitel RagReSbARA0H! BreeNB and the
uppe? 4R RISt 61" SRERIEGAIN o 3 eRE 12dRde3hdQPav! 48, no

user plane data to be forwarded to the handover-target radio
base station T-eNB exists, or there is no need to forward user
plane data to the handover-target radio base station T-eNB, and
thus only data forwarding GTP tunnels #A and #C corresponding
to the access bearers #A and #C are set up.

[0042]

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

[0043]

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

[0044]
For example, as shown in Fig. 5, an information element

“Forwarding GTP Tunnel Endpoint” for notifying of such setup
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5 Alternatively, as shown in Fig. 6, an information element "SAE Bearers
Forwarded List" for notifying of setup information on all the data
forwarding GTP tunnels included in the above-mentioned list may be
newly added to the format of the "Handover Request ACK" specified in
the "3GPP TS36.423". 10 [0046] Then, the handover-source radio base
station S-eNB is configured to forward the user plane data corresponding

- r t - i 1 -
e A R alirla N Ly e
toinfben&iomeart td datefdfivandlog &TRégued ¢theORTPspécliCFicedhdan the
....handover-target radio base station T-eNB in the data forwarding GTP
3ﬁFrPneT§§§4 %peration of Mobile Communication System according to
[OBH?H 20 Embodiment of Present Invention] A handover operation in a
mobile communication system according to the first embodiment of the
presehl tresenatn vell Yoe aleshibed WitH-iederéncanoli§or m@osen 29 esent

“SEERERRA FALYEGE S t TR Sty DS HEtHin: Ly tRETation
onMellie staiion Yerkanpesdraihgndover kgAHedstoghe luded in the

handover-target radio base station T-eNB that has, for example, the

abmgeh@@eed;vﬁmﬁﬁhaiib‘ﬁtq may bat BemMbY 1addpsmtiaictiientRenads of the
A e R e e
[O0&g]plane data to

Then, the handover-source radio base station S-eNB is
configured to forward the user plane data corresponding to each
access bearer to the handover-target radio base station T-eNB
via the data forwarding GTP tunnel, on the basis of the notified
setup information on the data forwarding GTP tunnel (the GTP
TE-1D for the handover-target radio base station T-eNB in the
data forwarding GTP tunnel.

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

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

[0048]

As shown in Fig. 7, in step S1001, the handover-source
radio base station S-eNB which has received the “Measurement
Report” notifiedby themobile station UE transmits the “Handover
Request” to the handover-target radio base station T-eNB that

has, for example, the highest communication quality out of the
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5 be forwarded to the handover-target radio base station T-eNB exists.
[0050] In Step S1002, when the handover-target radio base station
T-eNB which has received the "Handover Request" can accept the 10
mobile station UE, the handover-target radio base station T-eNB sets up,
as described above, a data forwarding GTP tunnel for forwarding user
plane data from the handover-target radio base station T-eNB to the

U R A s G

[O0®9andover-target radio base station T-eNB transmits the "Handover
Request ACK" including setup information on the data forwarding GTP

tunndl & s&p (HRBIPETE Rede ik thaMahddes it oahbaesult

Forl Ao £ 4 e LAl auvaiding &f Myl h N BRNBTRISH4ES to
radio base station S-eNB. [0052] In step S1003, the handover-source

berddivwasdetation UeShenBovdehtas gedeived e el e ResyuekteNB
ACK" transmits the "Handover Command" for commanding a handover to
SX$eMobile station UE. [0053] In step S1004, on the basis of the notified
[08 15 information on the data forwarding GTP tunnel (the GTP TE-ID
for the handover-target radio base station T-eNB in of the data forwarding

GTP luhfiggRd AlrdoverRdited RithY Base SRR tI-NBTDARE G el on
T-&RE M?i‘éhdﬂté‘sc?fé%%%‘é’é“%% ea}ggn%%\%?‘ Request” can accept the

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

[0051]

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

[0052]

In step S1003, the handover-source radio base station
S-eNB which has received the “Handover Request ACK” transmits
the “Handover Command™ for commanding a handover to the mobile
station UE.

[0053]
In step S1004, on the basis of the notified setup
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5 bearer to the handover-target radio base station T-eNB via the data
forwarding GTP tunnel. [0054] In step 51005, the mobile station UE
receives the "Handover Command", and transmits the "Handover
Confirm" to the 10 handover-target radio base station T-eNB, when a
resource for transmitting an uplink signal is assigned to the mobile station
UE. [0055] In step S1006, the handover-target radio base station 15

ql}}% S | h %Vﬁi i: t

miwnc ﬁBﬁJegs@ t%ﬂt eal?gpéer g\?ﬁgnode @Eﬁgfﬂﬁﬂq %‘Hﬁ %I%%hherE 1D

foPtlie Svetaiovequdst i et et pd dossic B tatatbnfar-teiis mittiorf tee data
user data from the handqver-source radio base station S-eNB to the

ToRYALSIRIG A6t 1N Bhde BRABEVENBSTOUEET IR Dassy Shation
5-BRBOF(AA ALY BN HIRAR Ao e gcgfgnémmdréa%w'&cess

the "Path Switch Request ACK" to the handover-target radio base station
beFreNBtisy tbm@&tw@verutasg[eusmp{iﬂlm/daaagesuaﬂfmtﬁmaaw a the
d P%%Imﬁnunlcatlon Sy ccord' g to First Embodiment of Present
a BEWPKSUJ}Q. to thé le communication system of the first
[oesWpdiment of the present invention, when a mobile station UE 16
performs a handover from a handover-source radio base station S-eNB to

a hanbid $dieia e Padidtbesechiddenstatmnddoliees i vas b asdipndover
coffiafirel bu s RRIFEbodaphset i of o B A 15 ne
handover-target radio base station T-eNB, when a resource for
transmitting an uplink signal is assigned to the mobile station
UE.

[0055]

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

[0056]

In step S1007, the upper level node MME which has received
the “Path Switch” transmits the “Path Switch Request ACK” to
the handover-target radio base station T-eNB by using the GTP-U.
[0057]

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

According to the mobile communication system of the first

embodiment of the present invention, when a mobile station UE
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5 handover-source radio base station S-eNB to the handover-target radio
base station T-eNB. [0058] [Second Embodiment of Present Invention] A
mobile communication system according to a second 10 embodiment of
the present invention will be described with reference to Figs. 8 to 15. In
the following, point of difference between the mobile communication
system according to the second embodiment and that according to the

) : : di ) ) scri .

peRfOIFS SLHRRIVET FPORMRNBENRS Mol CE TG bagl idtion

S-elig: tchardandobitar stetiog &AE rexiibonimas d astateo(S-kaiBdovers dontes
a handover-source radio base station_S-eNB under the control of

CapRANERIRFdEaEIMELYPHRALBESRANE EosENfiaNt setup of data

fopﬁ/%q‘&‘ﬁ{qaégﬁ B arse /I FehiE iieIsHe 598ke 8hta from the
handover-target upper level nodes T-MME/T-SGW. 0060] In the second

haspbegiment, dae fadin ding &3 PatinnolS asNBadihreban dewer tparget
guou htheu r-IevebnOéﬁg (the 25 handover-source upper level node

raglsc ﬁﬁd?ﬂ%ﬁiéﬂao er-target upper level node T-SGW). [0061] That

[oBs87the second embodiment, the handover-source radio base station

S-eNB is configured to forward the user plane 17 data corresponding to
[SesemdcEshodaiento S RAirpRettdideenidiomhse station T-eNB, not

L A IATE 8 U R U 48 " econe
embodiment of the present invention will be described with
reference toFigs. 8to15. Inthe following, pointofdifference
between the mobile communication system according to the second
embodiment and that according to the above-mentioned first
embodiment will be mainly described.

[0059]

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

In the second embodiment, data forwarding GTP tunnels are
configured to be set up not through the upper level nodes (the
handover-source upper level node S-SGW and the handover-target
upper level node T-SGW).

[0061]
That 1s, In the second embodiment, the handover-source

radio base station S-eNB i1s configured to forward the user plane
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5 [0062] When a notice of determination ("Handover Required”) that a
handover is to be performed for themobile station UE is received from the
handover-source radio base station S-eNB, the handover-source upper
level node S-MME is configured to judge 10 whether or not user plane
data to be forwarded to the handover-target radio base station T-eNB
exists for each access bearer set up between the handover-source radio

S ' - I el ol i5.0f C
TR R A p A R iyl Pt get
radppeb deseistatel iMME Bgonbgutbd-dagtottiiieta tipe naheloedriades (the

radio base stationT-eNB, such judgment result by using the handover

hapdmeel mdnge YRR s VRAIRIR firthd AbHitREhandrvex-target
up9E4] Spetifisalie the Sgpgover-target upper level node T-MME is

configured to notify, to the handover-target radio base stationT-eNB, such
[Ofeinent result by transmitting the handover request message "Handover

Requgest” for the, mobile station UE 25 to the handqver- adi
IR e o S e A A TSRS
a h3AduRAEl T P5the HEPRIERSRHRIY 6 Maelrot I f@ weddPdnalitdes received

instruction information indicating whether or not user plane data to be 18
Tresiwakbed frndey AEnGOWrGUrEadadio Basest:3bAIeNB frahB, the

haﬁ)%%%%‘fe-r'st%[%eééaﬂi&p%ﬁsel 8NP GEL'E S Y R RGEPRAPEE Judge
whether or not user plane data to be forwarded to the
handover-target radio base station T-eNB exists for each access
bearer set up between the handover-source radio base station
S-eNB and the upper level node SGW, on the basis of QoS (Quality
of Service) information or the like.

[0063]

The handover-target upper level node T-MME is configured
tonotify, to the handover-target radiobase stationT-eNB, such
jJjudgment result by using the handover request message ‘““Handover
Request” for the mobile station UE.

[0064]

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

[0065]

The handover request message “Handover Request” for the

mobile station UE may be configured to include instruction

information indicating whether or not user plane data to be
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5 For example, as shown in Fig. 9, an information element "Forwarding
Indicator” for notifying of such instruction information may be newly added
to the format of the "Handover Request" specified in the "3GPP
TS36.413". [0067] 10 The information element "Forwarding Indicator" is
for notifying of the instruction information indicating whether or not user
plane data to be forwarded to the handover-target radio base station

fofvg‘;y‘l?ﬁf"?ﬁ A EieAsERTR DEFes R 6h8a§é§'§é?€i$ 3~ dNB to

so, the handover request message"Handover equest or the
thendialedbainBangay beamﬁlgmmmétasmumﬂaTseulB aerdsthedi@rseach
for which user plane data to be forwarded to the handover-target radio
acﬁ§§§spa‘?i%ﬁelreNB exists. 20 [0069] For example, as shown in Fig. 10, an
ation element "SAE Bearers To Be Forwarded List" for notifying of
such'list of access bearers maybe newly added to the format of the
"Hanffovere Raojpbst; m@ﬂrwvm thie BthP9r,SB&4mfc2r$nmmmT<hlzement

.._handover- di T-eNB figured
NGOG LA AEGoles shitfon "SR 100 satty S hadiisbh Rt ion

i nfa3inapiaiing (e bR thendlysatdefepyeeRdhFhandeversenee: H’&Uﬁiover

base station S-eNB and 19 the handover-target radio base station T-eNB,
Regyesksnipag IhtetahdotberegaRs Adewidde to the
[ Q@r}jover-target upper level node T-MME, the "Handover Request
krlowledge" including the setup information on the data forwarding
GTP wwweinformation element “Forwarding Indicator” is for

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

[o068]

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

[0069]

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

[0070]

The handover-target radio base station T-eNB 1is
configured to notify, to the handover-source radio base station
S-eNB, the setup information on the data forwarding GTP tunnel

set up between the handover-source radio base station S-eNB and
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5 [0071] For example, as shown in Fig. 11, an information element "GTP
TEID" for notifying of such setup information on the data forwarding GTP
tunnel may be newly added to the format of the "Handover Request
Acknowledge" specified in the "3GPP 10 TS36.413". 0072] Alternatively,
as shown in Fig. 12, an information element "SAE Bearers Forwarded
List"for notifying of setup information on all the data forwarding GTP

i led i Ve- I I a newl -
e e e e L oo B LA Peeing
the3GRH NG Rtjuest3hdka dwehedyer:stortkaehpedevelmddar §etMpper

is configured 20 to then notify, to the handover-source radio base station _

TexedNi U stith infSifatiG BRYRY SRAvGRARTT e EERe byglyding
theHQRAUST HORBAREIID /Gl Fenexample. Aoshordt g I8 ThS @hnel .

information element 25 "GTP TEID" for notifying of such setup
[Ofhfdrhation on the data forwarding GTP tunnel may be newly added to

the format of the "Handover Command" specified in_the "3GPP.

TS38 PN S Sl IP Mo hatdd oriche AR FoFRBRHE €58 tement
“Glumnet 120 npdfiedde i hagderesseHr e @fio RepssiatidbR-eNBrisdh@ata

GTP TE-ID for the handover-target radio base station T-eNB in the data

forcwa/_ﬁeliing GTP g TRY D 2RMhY edeerElip#thp s sainpfe the
“thﬁgbg} Request Acknowledge” specified iIn the “3GPP

TS36.413.
[0072]

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

[0073]

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

[0074]

For example, as shown in Fig. 13, an information element
“GTP TEID” for notifying of such setup information on the data
forwarding GTP tunnel may be newly added to the format of the
“Handover Command” specified in the “3GPP TS36.413”.

[0075]

The setup information on the data forwarding GTP tunnel
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5 [0076] A handover operation in the mobile communication system
according to the second embodiment of the present invention will be
described next with reference to Fig. 14. [0077] 10 As shown in Fig. 14, in
step S2001, the handover-source radio base station S-eNB which has
received the "Measurement Report" notified by the mobile station UE
selects a handover-target radio base station T-eNB having, for example,

[ icati ity aut C upicaji iti
o R o O S Eat B S LS the
GTRadiB-bEBefaiatithSediR] dnamsritsity e t Heedd bueb Rsguitdt imthd-eNB in

handover-source upper_level node S-MME,_the "Handover Required" )
thedtR riIIng Pobrd deteitlRdibh that & nhRdoverg flhe TE-1D#C in

theedq fordlpe Frpgt_)ilg§t_z;1tion UE. [0079] The "Handover Required"
does not include a judgment result for each access bearer as to whether
[007Adt user plane data to 25 be forwarded from the handover-source radio

e R R LS A e R SRR svsten

acS¥ingvbiirk has eesied i dinedrverReruped st vBRER6RWI 1 1

21 not user plane data to be forwarded from the handover-source radio
bepdesstationds-BamptiothEmarribosetrgeti@did Basd 4tation T-eNB
[O@%i‘? for each access bearer set up between the handover-source radio
ase station S-eNB and the
As shown in Fig. 14, in step S2001, the handover-source

radio base station S-eNB which has received the “Measurement
Report” notified by the mobile station UE selects a
handover-target radio base station T-eNB having, for example,
the highest communication quality out of the communication
qualities reported from the mobile station UE.

[0078]

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

[0079]

The ““Handover Required” does not include a judgment result
for each access bearer as to whether or not user plane data to
be forwarded from the handover-source radio base station S-eNB
to the handover-target radio base station T-eNB exists.
[0080]

In step S2002, the handover-source upper level node S-MME

which has received the ““Handover Required” judges whether or
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5 handover-source upper level node S-MME, by taking QoS information
or the like into consideration. The handover-source upper level node
S-MME transmits the "Forward Relocation Required” for notifying of the
judgment result to the handover-target upper level node T-MME. 10
[0081] In step S2003, the handover-target upper level node T-MME
transmits the "Create Bearer Request” to the handover-target upper level

0 -S h tafgg :
no#_gg%’w IC ”Eagggng&%?ﬁt’r%e T@%g éger%rer tgltjq%%%" lf?ré?t%%%thsg uree
ratideabmBearct RepponSe'etvBh& b attievandadeyeuppsite)et noddio base

T-MME. [0082] In step S2005, the handover-target upper level node
STENRIE TrghinRE IR SHEAlOGBFR TS EFPRBEIF G BLP Bgtween the

haRBBVRMEBIOPEd judgmggbresudadne hapgdeyetarosiadle bagsd  the
station T-eNB. [0083] In step S2006, when capable of accepting the

handbile stsimnr ¢E, thppandobevekgetrdiio basHdiatiory-eNBlks@tigup QoS
inis 25 described abov adatidf rwarding GTP tunnel&gforwarding user

R rom Me handfover-tdrget radi'gtt?ase SENBATRERE Wthe The
haRapdeverdainet adipdeasq epdipma® B -y ferHissapeesthearesrinard

which user plane data to be forwarded exists. [0084] 22 Subsequently,

Remmé?qatgﬁe&ﬁip%wsﬂeﬁy irlgr@ftrﬁhgpitgd@@emna@ﬁérlt to
e T TR DB SV T R e e raco base
[oe8dipn S-eNB (the GTP

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

[0082]

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

[0083]

In step S2006, when capable of accepting the mobile station
UE, the handover-target radio base station T-eNB sets up, as
described above, a data forwarding GTP tunnel for forwarding
user plane data from the handover-target radio base station T-eNB
to the handover-target radio base station S-eNB, only for the
access bearers for which user plane data to be forwarded exists.
[0084]
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5 TE-ID for the handover-target radio base station T-eNB in the data
forwarding GTP tunnel) to the handover-source radio base station S-eNB.
[0085] In step S2007, the handover-target upper level node T-MME 10
transmits the "Update Bearer Request" to the handover-target upper level
node T-SGW. In step S2008, the handover-target upper level node
T-SGW which has received the "Update Bearer Request" returns the

"Upd éﬁég onsg- 1o ‘QQP’— = UppA{E lev ls[%%.de -
T-MI\? 1 %%%@]Eﬁyéte?%ézogé% the hanggézrgg%geﬁ%apbtzr Féve nosdteatlon

T-éNBMir amsiol testieeeftiedritievVEnnRegercRBtqlesindekhatidedgdahcluding
transmits the "Forward Relocation Response” for notifyir;% of the

thBeReHRat IRt ¥k QBuReSRES- MR b8 7P I stpesdi dhus
s 8P ARIVRE-PRINEB HAPCSRYFLBOPE A s dratetiin 'S “EREAGhe TP

Bearer Request" to the handover-source upper level node S-SGW. In
TEstHp $201thtdhacinier-stargedpped levdlaseestBaVwhigtNBad n the

received the "Upd arer Reguest” 25 returns the "Update Bearet
o FORE LA v et g8 ROBHA SRS Tobdb base
stalEPoP2&LlBNRe handover-source upper level node S-MME  transmits the

"Handover Command" including the setup 23 information on the data
LO&akrding GTP tunnel thus set up (the GTP TE-ID for the

oA U 0 BT BEE T
transmits the “Update Bearer Request” to the handover-target
upper level node T-SGW. Instep S2008, the handover-target upper
level node T-SGW which has received the “Update Bearer Request”
returns the “Update Bearer Response” to the handover-target
upper level node T-MME.

[o086]

In step S2009, the handover-target upper level node T-MME
which has received the “Handover Request Acknowledge” transmits
the “Forward Relocation Response” for notifying of the
determination result to the source node S-MME.

[o087]

In step S2010, the handover-source upper level node S-MME
transmits the “Update Bearer Request” to the handover-source
upper level node S-SGW. Instep S2011, the handover-source upper
level node S-SGW which has received the “Update Bearer Request”
returns the “Update Bearer Response” to the handover-source
upper level node S-MME.

[0088]
In step S2012, the handover-source upper level node S-MME

transmits the “Handover Command” including the setup
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5 [0089] At this point, the handover-source radio base station S-eNB
forwards the user plane data corresponding to each access bearer to the
handover-target radio base station T-eNB via the data forwarding GTP
tunnel, on the basis of the notified setup 10 information on the data
forwarding GTP tunnel (the GTP TE-ID for the handover-target radio base
station T-eNB in the data forwarding GTP tunnel). [0090] In step S2013,

in%ﬁi\‘j@@%’?ﬁ’%ﬁsr jfhbi*ﬁ‘?\ﬁéﬂtiﬁ’i‘nf(ﬁ@%ﬁ?f‘é‘ﬂ@%@ et up (the

ommand” for commanding a handover to the mobile station
GTPEHOWM91 forstepeS Pl dhe mdialegedtiondiorécsees et HendevaB in
Command", and transmits the "Handqver Confirm" to the 20

thRaHadRdary@ndansh S8 stuBRed aNED Wil Raagdqaue& raource radio

baaNsPL¥I9ANSINRE signal is assigned to the mobile station UE. [0092]
In step S2015, the handover-target radio base station 25 T-eNB transmits

[0089"Handover Complete” for notifying of the completion of the handover
to the handaver-target upper level node T-MME. [0093] , [Modlification 1]. .
21 A B EHB Lo RS AL sty LR ARG b GembAH R SEoRk 1o
S-8REOTFE ARRAEMETE oS8P PIRISBLIRMEN T W riteRREbES WalBh access

reference to Fig. 15. In the following, point of difference between the
beateieténtntunieBteYsYsttaraebraadio base station T-eNB via the

data forwarding GTP tunnel, on the basis of the notified setup
information on the data forwarding GTP tunnel (the GTP TE-ID
for the handover-target radio base station T-eNB in the data
forwarding GTP tunnel).

[0090]

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

[0091]

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

[0092]

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

[0093]
[Modification 1]
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5 to the modification 1 and that according to the above-mentioned the
second embodiment will be mainly described. [0094] As shown in Fig. 15,
the modification 1 will be described based on a case where a mobile
station UE performs a handover 10 (S| handover) from a
handover-source radio base station S-eNB under the control of
handover-source upper level nodes S-MME/S-SGW to a handover-target

radio ' - rstar

odes P REA R S B T s B D 18 PP el on
1 &%, xldetsdaovatdmgiedPrientelof cthigwedseht setvertiimmhitbél be

handover-source upi%%r level node S-SGW and the handover-target upper

deRgEr R6Ge H1EB\CIRBBN D ¥RaftIm dr-mddithfof e lwing., point
oFRANFRYPERRW BRTdlRNDaRE ﬁ%?ﬁé%&%?@ﬁ%ﬁ%}?&%@&ﬁd ing
user plane data corresponding to each access bearer to the
torehelowedidieatddio bavedskhiah Rcal dinogdtotid appeokaehaodidoned
théthe hand ver-soaL{Lce g%perj el node S-SGW and thepha dover-target
5UppRritverhese !T &R TRALIYESRSAAESION 1, the setup
[Ot ation on the data forwarding GTP tunnel notified to the
handover-source radio base station S-eNB is the GTP TE-ID for the

hand6¥eB8euwitd Ophee 29 fevdit M0 iSEontH g dard Idhha dlegotibed

el. . [Q0 p. 1o this point r inventi desgr
el ORIV SO I e PN AR S e
(S1 handover) from a handover-source radio base station S-eNB

under the control of handover-source upper level nodes
S-MME/S-SGW to a handover-target radio base station T-eNB under
the control of handover-target upper level nodes T-MME/T-SGW.
[0095]

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

[0096]

That is, in the modification 1, the handover-source radio
base station S-eNB i1s configured to forward the user plane data
corresponding to each access bearer to the handover-target radio
base station T-eNB through the upper level nodes (the
handover-source upper level node S-SGW and the handover-target
upper level node T-SGW).

[0097]

Thus, in the modification 1, the setup information on the

data forwarding GTP tunnel notified to the handover-source radio

base station S-eNB is the GTP TE-ID for the handover-source upper
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5 to those skilled in the art that the present invention is not limited to the
embodiments described herein. Modifications and variations of the
present invention can be made without departing from the spirit and
scope of the present invention defined by the description of the scope of
claims. Thus, the description 10 herein is intended for illustrative purpose
and does not have any restrictive meaning to the present invention.

9 licafi 3 il b
o o8] oot b e by et AL b et e e

[OB@Bl]cability [0100] As described above, according to the present
invention, 20 itis possible to provide a mobile communication method

and &Pabfo B2 BRHIh bf WhRRCRARE AMSHIEIQBRATRABM AR Cr 1bed
inBOEANY" fovha haassrowrnsrAindIFEs SRERR IR # , NPRIPY ANt

radio base station, resources can be used effectively by eliminating
torddasarslseidedf G&TRChermrdfdizafdiargingsesst plaveodtecioms not

_the _handover-source radio base, statian to the handover-target radio base
1 B BB EO R T RED A SThARRTLAS s Motndlb EhEA e onS and
vaiRRils SifigF tirsiprasaiiandoerdion adimbedvedsairesdatiadsapting
station 5 to a handover-target radio base station, the method comprising

Trafe thesser A)juagmhSrERH Qb weephite danentiordefdaed by
e IR L005 T L TN B Frion
herein is intended for illustrative purpose and does not have
any restrictive meaning to the present invention.
[0099]

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

entirety.

Industrial Applicability
[0100]

As described above, according to the present invention,
It is possible to provide a mobile communication method and a
radio base station by which, when a mobile station performs a
handover from a handover-source radio base station to a
handover-target radio base station, resources can be used
effectively by eliminating redundant setup of GTP tunnels for
forwarding user plane data from the handover-source radio base

station to the handover-target radio base station.
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10 mobile station is determined to be performed; (B) notifying, to the
handover-target radio base station, a result of the judgment by using a
handover request message for the mobile station; (C) setting up a data
forwarding tunnel for forwarding 15 user plane data from the
handover-source radio base station to the handover-target radio base
station only for an access bearer for which the user plane data to be
forwarded exists, and notifying, teEIAeI pgndover-source radio base
station, setup information on the data forwarding tunnel by using a
handover 20 request response message for the handover request
message; and (D) forwarding the user plane data to the handover-tar

[ o bR Loy THB | GALAE Baaad abio BRSS R BIPRA thes ol on
peFGFWﬁ"r@”Q NARALYR INFPBRIsLhs RV 18iAPetoPLN B8HdR@ station

forwarding tunnel. 25 [2] The mobile communication method according to
tochinandaviesreirathgetan@alas- taseestidibiloase thioredhdtheomprising
thhan%over-tar et radio base station are provided under the 27 control of a
Sam et level node; in the step (A) , the handover-source radio base

statiogAlJRyTeg UeseRrd INAGeRdBY JranarraverePHEcT sidiarded

base station 5 notifies, to the handover-target radio base station, the

torthgihandrvalgtRRe e} tadd eHeasmadedrireq st sl Iadegacthaccess
peBAbleRtan ARETARAHBR (e Y BT HER S HANIGRBF #8r the
mobile station iIs determined to be performed;

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

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

(D) forwarding the user plane data to the handover-target
radio base station by the handover-source radio base station

via the data forwarding tunnel on the basis of the setup

information on the data forwarding tunnel.

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

handover-target radio base station are provided under the
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10 [3] The mobile communication method according to claim 2, wherein
the setup information on the data forwarding tunnel is a GTP TE-ID for
the handover-target radio base station in the 15 data forwarding tunnel.
[4] The mobile communication method according to claim 1, wherein the
handover-source radio base station and the 20 handover-target radio
base station are provided under the control of different upper level nodes,

cof St q=ly and,i eﬁpig%rt(s(igg q dalayferwarding tunnel is set up

rough e upper ev the setup information on the data
forwardinghenseejs (@tliedioetieamiwloyersourcesadial 25 base sttahion
throu htheuppermvelnodes[5]Thernobﬂeconnnunmahonnuﬂhod
makgSorlity hUISREDE wherein the handover-source radio base station and

the 2B NIREOVAIRIERY a0iM AR RRHAN SRS P&@Wrﬁﬁgecg’l‘é% on

of different upper level hodes, respectively; and in the step (C) , the data
noforivbedingtwrtie isaved agenot tthrgeh tael apgeaseysitiaddesn arkhtheesul t

f he 5d for d [ ified h
e (A Oy VIS p il i L A

mob"hgé‘ﬂ@ﬁ@mﬁmugmtlon method accordlng to claim 4, wherein 10 the
setup information on the data forwarding tunnel is a GTP TE-ID for the
uppef RVENRcHESINGRY ddthgodaiaiifigrivanrding tunnel is set up not

through the upper level node.

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

the setup information on the data forwarding tunnel 1is
a GTP TE-ID for the handover-target radio base station in the

data forwarding tunnel.

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

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

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

base station through the upper level nodes.

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

the handover-source radio base station and the
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[7] The mobile communication method according to any one of 15 claims
1 to 6, wherein the handover request message for the mobile station
includes instruction information indicating whether or not the user plane
data to be forwarded to the handover-target radio base station exists, for
each access bearer. 20 [8] The mobile communication method according
to any one of claims 1 to 6, wherein the handover request message for

il op i s g list.of SS r -whieh r
P A e R e gt ad i I the
contistsl [9fA dadiF drsa ttatmpesapbble df sentes), a3 e spacioiesigrgeand
radio base station in a mobile communication 29 system in which a

mobilt s ERENTEE oI RAREIF AUMEETH e MR ot 2afteh HRIBOT

thPBsR RN gﬁaﬁ%’}f@@'\‘?@ KheRIY, 2HRIaRENGEHNB HRTFEYIRAITYRIGH Ehe

user plane data to the handover-target radio base station only for an
datacEes & bdarey fouwiadh tsenader Hisk tatthe barfclogdesenists radio
when receiving a notjfication from a handover-source radio base station

bazg 15 WREHRL Vot B BEEDIERE dHPPR bd RIRA 8 Sists for each

access bearer, the notification being made by using a handover request
message for the mobile station, and 10 the access bearer being set up
[6BetwddretHeokdrdvepBburtbGalilo hase thafbregaaradbper kverdedd 4.,
PQ étﬁe handover-target radio base station is configured to notify, to the
Wh% ; : . )
andover-source radio base station, setup information on the data
forwatthegdenog nFengatianiawerthe data forwarding tunnel is

a GTP TE-I1D for the upper level nodes in the data forwarding

tunnel.

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

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

base station exists, for each access bearer.

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

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

exists.

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

handover-target radio base station in a mobile communication
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15 request response message for the handover request message. [10] A
radio base station capable of serving as a handover-target radio base
station in a mobile communication system in which a mobile station can
perform a handover, wherein 20 the handover-target radio base station is
configured to set up a data forwarding tunnel for forwarding user plane
data to the handover-target radio base station only for an access bearer

sy%ﬁ?ﬁﬁ?ﬁ WAL RIBRS fét's‘{%i?d%éggﬁt’?gggﬁi‘ﬁ% é"ﬁ&HdS%iYi,”%ﬁe rein

om a upper level no whether or not the user plane
data tohiee Haindoded ekstgot each acoase bstadri tre nstitcatigoried to
made by using a handover request messagf for the mobile station, and

sethdBReddBedRMANTY 56 HBREAeLR G RRRUGIH aaisPaR ik data
toSEOARddNR HoRaGYE! Reff TihaR A BRIV YA IRl ess

station is configured to ~notify, to the handover-source radio base station,
besswp Toormhticholthiee daerfgrlardingadhandlaikendapparided exidsts,

by using a hand for the 5 handover, .
i ESRRHE oA SRt sp i ohado base
staleion Aand hatispinihaberdeeidenrusrarewaes € e Fohilarded

station 10 includes instruction information indicating whether or not the
exisdispBRE GReNoARCRIFRERN B theth@linohdd Leabhaskibe I iy éwmde by

s P et oA B S TR RS 8 “ana
thetalieesechsiesar list dhipe atagsHeauesn fehwihiahdos esespanee radio
base station and a upper level node; and

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

request response message for the handover request message.

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

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

and the upper level node; and
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data to be forwarded to the handover-target radio base station exists. 20
[13] The radio base station according to any one of claims 9 and 10,
wherein the handover-source radio base station and the handover-target
radio base station are provided under the 25 control of a same upper
level node; the data forwarding tunnel is set up not through the upper
level node; and the setup information on the data forwarding tunnel is a

GTP IE: stargetradi e iGN |
fo rwa-trr%g?] t%qr{ﬁgﬁ%ﬁ?q%ye@ggio %E’illsiategI s?t)a%%)én ﬁ%%cﬁ?n}g ?(?c a|mq§,tau red to
nowiEyein tioe e ohemmsimves radiohase stadioo abddee Station, setup

_ handover-target radio base station are provided under_the control of

'Rk A& let O SRS EofUaRER thaHARadv I R JRR thekh e vel
noff¥ (Hy/MIBYR§AHOM i HBVSE HEEIGdLE hPBAR(SILRIIRE EligbatDr the

station through a handover-source upper level node and a
hahdodereriame sippeessaigeel node; the data forwarding tunnel is set up
through the handover-source upper level node and the handover-target
upper level node; the setup information on the data forwarding tunnel is

[113 notifedradiie headeveitatiich raekoramnsiatiendhipustether claims 9
handover-source upper level node and the handover-target upper level
anglod®:.anteieedétup information on the data forwarding tunnel

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

for each access bearer.

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

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

exists.

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

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

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

the setup iInformation on the data forwarding tunnel 1is

a GTP TE-ID for the handover-target radio base station in the
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notified to the handover-source radio base station is a GTP TE-ID 20 for
the handover-source upper level node in the data forwarding tunnel. 32

data forwarding tunnel.

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

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

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

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

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

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

tunnel.
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