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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] In a mobile communication system employing the LTE (Long
Term Evolution) system, which is specified in the 3GPP, a handover source
radio base station S-eNB is configured to perform the following operation,
when determining that a mobile RE§iB#&61 LN is to perform a handover (X2

hando V C [ tion
& oo OB CE, SR RCHTIEH NEReI MR RSO R AR LRI e
T-eNB. Here, the handover source radio base station S-eNB transfers

c tive u I'E Ssta (accumulated in a receiving 20 buffer) to a serving
gi&%ﬁm g’/gpaﬂ % -GW, by using a U-plane resource (GTP (GPRS
Tpooeling Protocol)-U tunnel) allocated between the handover source radio

b tation S-eNB and th [ t t -GW, and also .
R T SR o

brEende hedandewsr slesiisatiotaesighbase station T-eNB. The
consecutive uplink data refers to uplink data that are received by the

handover source radio base station S-eNB from the mobile station UE with

thiE REAVENEE Armbers being consecutive (In-sequence). The
non-consecutive uplink data 1 refers to uplink data that are received by the

hbB88¢dr source

In a mobile communication system employing the LTE (Long
Term Evolution) system, which is specified in the 3GPP, a
handover source radio base station S-eNB is configured to
perform the following operation, when determining that a mobile
station UE i1s to perform a handover (X2 handover) from a cell
controlled by the handover source radio base station S-eNB to
a cell controlled by a handover destination radio base station
T-eNB. Here, the handover source radio base station S-eNB
transfters consecutive uplink data (accumulated in a receiving
buffer) to a serving gateway apparatus S-GW, by using a U-plane
resource (GTP (GPRS Tunneling Protocol)-U tunnel) allocated
between the handover source radio base station S-eNB and the
serving gateway apparatus S-GW, and also transfers
non-consecutive uplink data (accumulated iIn the receiving
buffer) to the handover destination radio base station T-eNB.
The consecutive uplink data refers to uplink data that are
received by the handover source radio base station S-eNB from
the mobile station UE with their sequence numbers being

consecutive (In-sequence). The non-consecutive uplink data
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radio base station S-eNB from the mobile station UE with their sequence
numbers being not consecutive (Out-sequence). [0003] 5 In addition, in the
aforementioned mobile communication system, the handover source radio
base station S-eNB is configured to notify, to the handover destination radio
base station T-eNB, a transfer status of the non-consecutive uplink data to
the handover destination radio base station T-eNB by 10 using a C-plane
rasfiece (Epegifidally, dateatbial arneInecstaves Trarkier haredeuge) SO004E
Me hile _in the aforement; obile co nication s m.the .
s S e B B SR R S et
treetpliovwdag ropdvatisn peeg deitrmonsg thdtiaenddiletststignaddEda) 1o
pgg&rgﬂ: handover (S1 handover) from a cell controlled by the handover
source radio base station S-eNB to a cell controlled by a handover
destinatian raditi base , siatiahd -afid-aneret ibedundbidsodmeuaiiabisa
station 20 S-eNB uses "Indirect Forwarding". to transfer, to the seryin
] apltar RRERAP Lo S e LA ARG aIAEREd A EhE
reggivingurdierisensvery[orothenmaileasiadipndeE tittihel seqtiRNtise
numbers being consecutive %In-sequence), b)é using a U-plane resource _

(EFBLIO A BioRtE@ bRt EcHaR e HakBEVRP Rotras Reb b R YA
SiahiB #0d¢he IEMaEy SARWAY RRPET Bl S-ad@yY phieanydiie; dhe hasdpusy

source radio base station S-eNB discards non-consecutive uplink data
(AU Rtéd MIMEreERRANY BRiIffEPPREEME A bt thEOMBhRESEtRloATUE SN

WAP-HRGH SEAHRIESPUmbeEs feing not consecutive 2
[0004]

1S

Meanwhile, in the aforementioned mobile communication
system, the handover source radio base station S-eNB may be
configured to perform the following operation, when determining
that a mobile station UE i1s to perform a handover (S1 handover)
from a cell controlled by the handover source radio base station
S-eNB to a cell controlled by a handover destination radio base
station T-eNB. Here, the handover source radio base station
S-eNB uses “Indirect Forwarding” to transfer, to the serving
gateway apparatus S-GW, consecutive uplink data (accumulated
in the receiving buffer) received from the mobile station UE
with their sequence numbers being consecutive (In-sequence),
by using a U-plane resource (GTP-U tunnel) allocated between
the handover source radio base station S-eNB and the serving
gateway apparatus S-GW. Meanwhile, the handover source radio
base station S-eNB discards non-consecutive uplink data
(accumulated in the receiving buffer) received from the mobile

station UE with their sequence numbers being not consecutive
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(Out-sequence). [0005] Moreover, in the aforementioned mobile
communication system, the handover source radio base station S-eNB may
be 5 configured to perform thefollowing operation, when determining that a
mobile station UE is to perform a handover (S1 handover) from a cell
controlled by the handover source radio base station S-eNB to a cell
controlled by the handover destination radio base station T-eNB. Here, the
héAdbveegoerteendio base 10 station S-eNB uses "Direct Forwarding” to
tr to the handover destination radio base station T-eNB, consecutive
Eﬁnk d!\ta (accumulated in the receiving buffer) received from the mobile
station Uowgbvaeiy sequdéhee afimbensioeingecbnsebufiee (orsequisrecel phy

usi plane resource (GTP-U 15 tu eI) aIIocated twe handoyer
S R P SRRV S B B RS o S8 et o TALebe
stﬁtmﬁu JuebiB ttpantibiia, the hamdowenganpseemdmbameﬁatmﬁmmng

cards no secutive u Ilnk data (accumulated in the re ffer
3 FIOR Bo Ao a8 LalaNaY e dera
nﬁ?@ﬂ@%@ﬂwed@tﬂ@ﬁ%@mﬁih@ﬁﬁﬁhWéﬁ@oﬂﬂ@r@fﬂi@%@@t&t|on
mobile communication S£stem the handover source radio base station

SSeRIBistoAfigEMd FOPEFRMHER LMIBIGN I BIEEN IGREHGIEARINAY KB
thaidbe siekipptatioBNE is ipeperforha NAeRyes (SEHaneeVvead¥eMise

cell controlled by the handover source radio base station S-eNB to a cell
cEhEEASH by 1R ARRYer BEEGRAtSIPFAREIBRGE stiohrARifiB MHele thEe

hRRAAYGEPOWESY PRI PBRE E1a¥BN RaebBsaiisrs FouMNk daiaitiGive

handover
uplink data (accumulated in the receiving buffer) received from

the mobile station UE with their sequence numbers being
consecutive (In-sequence), by using a U-plane resource (GTP-U
tunnel) allocated between the handover source radio base
station S-eNB and the handover destination radio base station
T-eNB. Meanwhile, the handover source radio base station S-eNB
discards non-consecutive uplink data (accumulated in the
receiving buffer) received from the mobile station UE with their
sequence numbers being not consecutive (Out-sequence).
[0006]

Further, in the aforementioned mobile communication
system, the handover source radio base station S-eNB is
configured to perform the following operation, when determining
that the mobile station UE is to perform a handover (S1 handover)
from a cell controlled by the handover source radio base station
S-eNB to a cell controlled by the handover destination radio
base station T-eNB. Here, the handover source radio base

station S-eNB transfers downlink data to the handover
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3 destination radio base station T-eNB, the downlink data being downlink
data which are among the downlink data received from the serving gateway
apparatus S-GW and whose transmission to the mobile station UE is not
completed yet (downlink data for 5 which ACK is not received). 0007]
However, in the conventional mobile communication system employing the
LTE system, there is a problem that, when a mobile station UE performs an
Xdeisaridatarasn df zohi 8 1esed start tioa 10-sdRinglyatdovaylambacktis HVWY
CARRNAIR IR Ionedheiening, oAy AR A G DeERbdR 1ldy
the U-plane resource -U tunnel), because the serving gateway
apbarsee\91E)\\) &dre hay dappa dettisae S Waditdbabe stattoraisellSs tamntd

detect c letion of the transfer of the copsecytive uplink data to 15 the
R A e a0t SRR vet Dl dafi e,
Srelileh [0068lils additioectieredd another problem in the conventional

rugﬂb&le ommunication system employing the LTE system. The 20 problem is
that, n a mobile station UE performs an S1 handover, the handover

destinatigpwadiornaps siatienlveNBien10hdi I BeaHENSStG@M o) stem
between the downlink data received from the serving gateway apparatus

sErt IR WA RYEEE e LBRER ForR MHPRARAY R ColitRenaiRPhAdE
stRRiOreNB, de PRSANSE dhe RandaMabdestinaiipraiadia bASAGHMGN the

T-eNB_ cannot detect completion of the transfer of the downlink data to the
hafHY§ee RAEPUAYARRAS BHE SritibFaneRE By L a60ek S HeE\hah

bgsestalcapEN R us S-GW needs to hold the U-plane resource (GTP-U
tunnel), because the serving gateway apparatus S-GW (or
handover destination radio base station T-eNB) cannot detect
completion of the transfer of the consecutive uplink data to
the serving gateway apparatus S-GW by the handover source radio
base station S-eNB.

[0008]

In addition, there is another problem in the conventional
mobile communication system employing the LTE system. The
problem is that, when a mobile station UE performs an S1 handover,
the handover destination radio base station T-eNB cannot
perform sequence control between the downlink data received
from the serving gateway apparatus S-GW and the downlink data
received from the handover source radio base station S-eNB,
because the handover destination radio base station T-eNB
cannot detect completion of the transfer of the downlink data
to the handover destination radio base station T-eNB by the

handover source radio base station S-eNB.
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4 DISCLOSURE OF THE INVENTION [0009] The present invention has
been made in view of the aforementioned problems. An objective of the
invention is thus 5 to provide a mobile communication method and a radio
base station which allow the serving gateway apparatus S-GW to detect
completion of the transfer of the consecutive uplink data to the serving
gateway apparatus S-GW (or handover destination radio base station
TodNB).GyURE dnddier BOU:dd Fadio base 10 station S-eNB, when a mobile
Srﬁdt%b E performs an X2 handover and an S1 handover. [0010] In addition,
tHe present invention has been made in view of the aforementioned
problemd.henqgtiresebje ctivesrehttieor Shageieens taaetoiprovidleva mbbitghe
co_rprpunié:rq}[,itlnnnrg th%i dma radL[oqb%se st Iiog W, |cﬁ1 a%lg{//vst Iei?]aﬁldo er.
S U ST ?ta?lo?rT-e B'td Gt cgmpﬁeﬁon S frnstet Ut
the dorovinkedada tolthid bacdovemdesitnasionedimbase dtasionadeNBdye
the handover source radio base station S-eNB, when a 20 mohile station UE
pﬁ%ﬁh@%%@f%ﬁ&%%&fﬂ% rfﬁ’s‘i’%EB%@Y&RH@@EQE&TW&%#E“
suBHpRETGd RSO R HIebilercaiBRINieatian e eihesdogitiieg UBRisIRPGaafa (Ab
transferring, from a first radio base station to an upper level 25 node,

cBRSe SRNVE DEIIREEIYe P& FBYS SmBlilk Watindeive thapstanataen
NHERISReiag §@&E€6Htimémez59@fﬁ1ée$@ﬂ@&@l0%@ﬁ@é( thadiPYase

level node, when the first radio base station determines that the mobile
Sga‘lg%ligr}o'spgpfgmyvhen a mobile station UE performs an X2 handover

and an S1 handover.
[0010]

In addition, the present invention has been made in view
of the aforementioned problems. Another objective of the
invention is thus to provide a mobile communication method and
a radio base station which allows the handover destination radio
base station T-eNB to detect completion of the transfer of the
downlink data to the handover destination radio base station
T-eNB by the handover source radio base station S-eNB, when a
mobile station UE performs an S1 handover.

[0011]

A First aspect of the present invention is summarized as
a mobile communication method including: the steps of: (A)
transfterring, from a first radio base station to an upper level
node, consecutive uplink data received from a mobile station
with theilr sequence numbers being consecutive, by use of a
resource allocated by the upper level node, when the first radio
base station determines that the mobile station is to perform

a handover from a cell controlled by the first radio base station
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a handover from a cell controlled by the first radio base station 5 to a cell
controlled by a second radio base station; (B) transmitting, from the first
radio base station to the upper level node transfer completion notification
data after the transfer of the consecutive uplink data to the upper level node
5 is completed, the transfer completion notification data indicating the
completion of the transfer of the consecutive uplink data; and (C) releasing,
attheauppet levadmbdel lleel royorcsatwdrecaiing @@aearﬂertciomple(b)]

notifi 1 In iLst as ctot etln nln e
COTRLORE, R RO AR R R NS TS [
sttionl noodeonseans e i pdok plbdd reoemect i‘rhnatheomobdma;taﬁemthhe
f}elrse uenc gﬁmbers belng_not 15 segutive; and in the ste

firgt 12010 Dase SIRtGH Cartar ﬁnwf’ne Harg gla c%?*n EtioR I%%HIC%& Hgfja
td the coapteatio age statiorsfafter thenmetf’ﬂlsrof inet hPhecarizeculiiceta

uplink data to the second radio bas tion is completed. 20 [0013
RBBRStHE, B e MBI ADS ARt nE ST e O Rt it Cutive
COpTRHRICA4 A m@ﬁmpct@ysluéll@a@ﬁ@epétofth%) Upprsferévs Ifredde firgthe
radio base station to a second radio base station, consecutive uplink data

S ESOME RO RPN LRRtidh Gl AT e&q GeRPd FERPeROBdiRkcation

cgagacutive, by use of a resource allocated by the second radio base

st[aéiglnz, i/vhen the first radio base station determines that the mobile station

In the Tirst aspect of the present invention, in the step
(A), the First radio base station can transfer, to the second
radio base station, non-consecutive uplink data received from
the mobile station with their sequence numbers being not
consecutive; and in the step (B), the Tirst radio base station
can transmit the transfer completion notification data to the
second radio base station, after the transfer of the
non-consecutive uplink data to the second radio base station
is completed.
[0013]

A second aspect of the present invention is summarized
as a mobile communication method including the steps of: (A)
transferring, from a first radio base station to a second radio
base station, consecutive uplink data received from a mobile
station with their sequence numbers being consecutive, by use
of a resource allocated by the second radio base station, when
the first radio base station determines that the mobile station
is to perform a handover from a cell controlled by the first

radio base station to a cell controlled by the second radio base
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is to perform a hangover from a cell controlled by the first radio base station
to a cell controlled by the second radio base 6 station; (B) transmit, from the
first radio base station to the second radio base station, transfer completion
notification data after the transfer of the consecutive uplink data to the

second radio base station is completed, the transfer completion 5 notification
data notifying the second radio base station of the completion of the transfer
oftiat gonseCBiveraplskidatfrand(©) falestingdaothasecotritieiiottatbe

station, the resource, when receiving the sf letion notification -
o AR e R T P BN SO R kR T8 oy
tatiesta il btise dtatiosGan difckHnd thenaenwdonseaupilenkplidzkidatan the
[001(% 5 A third as ec%o the present iriv ntion iﬁ sqhmmar' ed as almobile
cBMMORICAO method TRt Tl P S AT fansiliring, fFomPa fird"
ragio BRsatipdondata seceidyady tiasess@biod, el tlovivdlink datatwbichof
are among the downlink data received from an upper level node and whaose
e A AR

EnTRURYFA 8 £Th 8B WA & ol MifpreRasR e R sty
bagg siatipn ceteeBings, thattthemaokilecgiadion iivperiyen athaligdver the
from a cell controlled by the_first radio base station to a cell controlled by _the

SEESRHYSGio WASE diatisAvARE E)eJerritriRg, sPiid stdonanabid hgation

Stiien, sequence control 25 between downlink data received from the upper

Iee/&l) fg]de and the downlink data received from the first radio base station

In the second aspect of the present invention, in the step
(A), the first radio base station can discard the
non-consecutive uplink data.
[0015]

A third aspect of the present invention is summarized as
a mobile communication method including the steps of: (A)
transferring, from a first radio base station to a second radio
base station, the downlink data which are among the downlink
data received from an upper level node and whose transmission
to a mobile station is not completed yet, when the first radio
base station determines that the mobile station is to perform
a handover froma cell controlled by the first radio base station
to a cell controlled by the second radio base station; and (B)
performing, at the second radio base station, sequence control
between downlink data received from the upper level node and
the downlink data received from the first radio base station
by use of transfer completion notification data, when receiving
the transfer completion notification data.

[0016]
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by use of transfer completion notification data, when receiving the transfer
completion notification data. [0016] 7 In the third aspect of the present
invention, the mobile communication method can further include the step of:
(C) transmitting, from the first radio base station to the second radio base
station, the transfer completion notification data, 5 after the transfer of the
downlink data from the first radio base station to the second radio base
station islcoifipgetddh nHeaspestep €obhel gliveseotdfidaimntiatnindibatinglthée

C?ﬁ}h%%%%&%%%”%@%fﬁﬁf e dgypiink gata, [GOLZ) ﬁﬁe'x” &e. h‘rﬁ]ﬁsp&?i
of the present invention, the mobile "communication method can further
inohadhs thict s 8y of )M tretmes nfiikinsd;, frach thdéisst st basetsiatioa wetbend

second radio base station, transmit the transfer completion _notification data
relatage SRt foh Eos LAt S Ve E T C e G 0
peefaant inkenttennsfibe SEPLHL) duhehirgcaidng rrdeowrhakfiatatraadhe
upper level node for redetermined period of time, the first radjo base

sBaEf ﬁé) ge IA é » the

n A ARSHIHE RERERY LeMbrefiBi notitbtion 455 BRAETS

seeang fagio hasep¥ateon[00A8kinFiheathishaspestal therrpeati iiyentier
in the steE_ (A), when receiving a switch completion_notice from the upper
i

ISRIRLGET 9k AfsttaRictE 288 ERliH c A% AR Mk 28ahster completion
nptitiaation data to the second radio base

In the third aspect of the present invention, the mobile
communication method can further include the step of: (D)
transmitting, from the first radio base station to the second
radio base station, transmit the transfer completion
notification data received from the upper level node.
[0018]

In the third aspect of the present invention, in the step
(A), when receiving no downlink data from the upper level node
for a predetermined period of time, the first radio base station
can transmit the transfer completion notification data to the
second radio base station.

[0019]

In the third aspect of the present invention, in the step
(A), when receiving a switch completion notice from the upper
level node, the fTirst radio base station can transmit the
transfter completion notification data to the second radio base
station, the switch completion notice notifying that transfer
of downlink data to the second radio base station iIs started.
[0020]

A fourth aspect of the present invention is summarized
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station, the switch completion notice notifying that transfer of downlink data
to the second radio base station is started. 0020] A fourth aspect of the
present invention is summarized 8 as a radio base station including: an
uplink data transfer unit configured to transfer, to an upper level node,
consecutive uplink data received from the mobile station with their sequence
numbers being consecutive, by use of a resource allocated by 5 the upper
levlenvdd niEsi stddteanined tbaiagiobdileusthiiok data parémafar unit

handover f cell controlled hy the radio_base statig a cell contralled
b(?oagﬁ #@g r%tg[:a]a‘l [o] t‘éas'é}’is%a'ﬁb n%élr%n a lt%aﬁl%rre ric(:ga/ %?alert{l}%%loeﬁ otﬁé:%\ %%uﬁa{t\ée
trapbimttedatrat icecd gueelfioamatisemtabarises taonn ple tid e i @ Imeii fi caequnedharta
to thepue]ge level node after the trapsfer of th‘e consecutive ugbirik da#a éoghe
uPPEP VRl HoHMisCRBRSHE Y fhe DASTS: REnthiILESR HorficalidReRtsY ©Y
netityingp&ral dve Irainsfer ohde torisedettedupliekl datat s ombiplbiesitaOD2d ]
15 In the fourth aspeﬁ of heé)re ent inveré%l?ﬁ, the ugligli gta a transfer unit
AR FPCBREJAEY B NARERYCH HEifterSt raafi hh84 testisy, the radio
NPALONSELLIYA URNK dHRIrentied inpsd thy nokierfedentwiradion base
seguence numbers bein% not consecutive, when it is determined that the

nIGEI98 statifis 18 pe T8End60BPASH Bt cAPLATAGRIIBY tHiata
ragigriasPrradondethe sietlicRirerllecob)t i gifrFe v dadircPase sfAata on

and the transfer completion notification data transmitter unit can be

cBAkd el fandatetHECr &RSiPBSMPlENS netifieafdt emtdhs theansdidnt

rao fdS€consecutive uplink data to the upper level node is
completed, the transfer completion notification data notifying
that the transfer of the consecutive uplink data is completed.
[0021]

In the fourth aspect of the present invention, the uplink
data transfer unit can be configured to transfer, to the
different radio base station, non-consecutive uplink data
received from the mobile station with their sequence numbers
being not consecutive, when it is determined that the mobile
station is to perform a handover from the cell controlled by
the radio base station to the cell controlled by the different
radio base station; and the transfer completion notification
data transmitter unit can be configured to transmit the transfer
completion notification data to the different radio base
station, after the transfer of the non-consecutive uplink data
to the different radio base station is completed.

[0022]
A fiTth aspect of the present invention is summarized as

a radio base station including: an uplink data transfer unit
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25 station, after the transfer of the non-consecutive uplink data to the
different radio base station is completed. [0022] A fifth aspect of the present
invention is summarized as a radio base station including: an uplink data
transfer unit 9 configured to transfer, to a different radio base station
consecutive uplink data received from the mobile station with their sequence
numbers being consecutive, by use of a resource allocated by the different
radioapersdtisn, vitiranstfis 15, ddtermindd tiheramtobikddtatibase tosgatadon

a handover from a.cell cqntrolled by-the radi e stati 0 a.cell.controlled
A SRR P PR I S DR
treinenittee guinemn fgunteeirts bansmit dnsesfet tompleyiaseotficatiosstaece

the different radio 10 base sjation, after the transfer of the consecutive.yplink
NIRRT e chiml e U T e e
notteatiamddtamatifaingthel éhetaarisier i the monBecutiyenapliiok datd kom
the different radiq base station is completed. 15 [0023] In the fifth aspect of
ST TEIAHEE Be DA e RSO RAT PR o CEMAhaREg 1120
discarddhei PRsreprseadiie vitie kdatgi §9024h 28 A sirb rspeUfEBeion
present invention is summarized as a radio_base station including: a

dBARIRRCREA i unkr 2R dERf o RS G UIAE HRR Hal 1ot RSkt
rRFgaRs- LBk SMRMhitis fptaeaipedthab fanedilerdatiefe Fe RErIN o

base station, after the transfer of the consecutive uplink data
to the different radio base station is completed, the transfer
completion notification data notifying that the transfer of the
consecutive uplink data to the different radio base station is
completed.

[0023]

In the Tiftth aspect of the present invention, the uplink
data transfer unit can be configured to discard the
non-consecutive uplink data.

[0024]

A sixth aspect of the present invention is summarized as
a radio base station including: a downlink data transfer unit
configured to transfer down link data to a different radio base
stationwhen it is determined that a mobile station is to perform
a handover from a cell controlled by the radio base station to
a cell controlled by the different ration base station, the
downlink data being downlink data which are among the downlink
data received from an upper level node and whose transmission
to the mobile station is not completed yet; and a transfer

completion notification data transmitter unit configured to

10
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a handover from a cell controlled by the radio base station to 25 a cell
controlled by the different ration base station, the downlink data being
downlink data which are among the downlink data received from an upper
level node and whose transmission to the mobile station is not completed
yet; and a transfer completion notification data transmitter unit configured to
10 transmit transfer completion notification data to the different radio base
statmsafidr thansfsfcc ipil e tioemiinkk thizdbhontdetadio kascddthfienaot

the different radjo ba tation is_ ¢ leted, the-ttansfer ¢ leti
AT G PRGR SRHEP e APAIR TS M R ke rrom
datee [2QUS)| bethe sikdtaspetbotiize préfemeintentidmnptimsanstation is

completian notificgtion data trapsmitter unit can be configured to._transmijt the
R e B ot e Eha (TR ot 1241 A5EE Loaliondata
wihedhica tibwgnithie daimpd céedeivesie ftom tranpper leFetmoddorldnk data.
r;ﬁgete mined period of time. [0026] In the sixth aspect of the present

[ ioh, the transfer completion notification data transmitter unit can be

configuregh thdG¥RERME Yee trarstecqereRletien Aotfiagtion, dele Ertesfer

second radio base station, when a switch completion notice is received from

tEOUBPEL AR NRSdd HFRIRCASHTIBRSH HEERE UhkyfAg i Cratdey brd

deyntinkiatfdodhe sacansiradieohpie idiPhistitpiese POBRYER to the
DESCRIPTION OF THE DRAWINGS [0027]
second radio base station, when no downlink data is received

from the upper level node for a predetermined period of time.
[0026]

In the sixth aspect of the present invention, the transfer
completion notification data transmitter unit can be configured
to transmit the transfer completion notification data to the
second radio base station, when a switch completion notice iIs
received from the upper level node, the switch completion notice
notifying that transfer of downlink data to the second radio

base station is started.

BRIEF DESCRIPTION OF THE DRAWINGS

[0027]

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

[Fig. 2] Fig. 2 is a functional block diagram of a radio base
station according to the first embodiment of the present
invention.

[Fig- 3] Fig. 3 1s a sequence diagram showing an X2 handover

11
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[Fig. 1] Fig. 1 is an overall configuration diagram of a mobile communication
system according to a first embodiment of 25 the present invention. [Fig. 2]
Fig. 2 is a functional block diagram of a radio base station according to the
first embodiment of the present invention. [Fig. 3] Fig. 3 is a sequence
diagram showing an X2 hangover 11 procedure in the mobile communication
system according to the first embodiment of the present invention. [Fig. 4]
Fig-otida déadrarthdesoiibilg themX2megaiblen piskeiuradaandingbiie the
cogmmunication s m gcegrding to the, 5-firs odiment of the present
inven i%n? éaéf(%gt é)?éc a{ﬁ%v@rraﬁ gﬁrﬁid@%‘%ﬁ%‘%ggram of a mobile
cpmigunightion siigiemdaaraing tagrsecaresemidodnyethef Xi2e pegstnter
invention. [Fig. 6].Fig. 6 is.a sequence diagram showing an S1 handoyer 10
oSG e B CHEABA S RAEn Ses e che
efcsimanbad ihe presdttihgepiresdity.ifMeigt 7oa a diagram showing the
S1 handover procedure in the mobile communi ationﬁ%stem according t

K Keonh emisoimeit B il phYeh b &tk Gt pE40B) EHAgran, of a
spadenee chagian SHeTdnd ystannardaieli PR W esicamao it od iment

communication system according to a third embodiment of the present

iREnteR. REGSONEid YR Byram describing the S1 handover procedure
i thymadjle compaunicqion sxsjeehascPidinedn Brovdihth s enbotment ef
the present invention. BEST MODE FOR CARRYING OUT THE INVENTION
procedure in the mobile communication system according to the
second embodiment of the present invention.
[Fig. 7] Fig. 7 1s a diagram showing the S1 handover
procedure in the mobile communication system according to the
second embodiment of the present invention.
[Fig. 8] Fig. 8 1s a sequence diagram showing an S1 handover
procedure in a mobile communication system according to a third
embodiment of the present invention.
[Fig- 9] Fig. 9 is a diagram describing the S1 handover

procedure in the mobile communication system according to the

third embodiment of the present invention.

BEST MODE FOR CARRYING OUT THE INVENTION
[0028]
(Mobile Communication System According to First Embodiment of
Present Invention)

A mobile communication system according to a Tfirst
embodiment of the present invention will be described with
reference to Figs. 1 and 2.

[0029]
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[0028] (Mobile Communication System According to First Embodiment of 25
Present Invention) A mobile communication system according to a first
embodiment of the present invention will be described with reference to Figs.
1 and 2. 0029] 12 In this embodiment, a mobile communication system
employing the LTE (Long Term Evolution) system is used as an example to
describe the embodiment. However, the present invention is applicable to a
system other thars thembeddreangntioaedneioblle cayammunideddn epstsyistem

0 As.shown in Fj in thi iment..a description will be given of
TR e RTINS L
hardopdre Irtier-dbE-nabdoviere frembad Dneglk(handovevsourceheellpresent

controlled by a handover,source radio base station (first radio base station
R St i 1 ol ol e e (LS

dastiretiem tddindohsebitliondsenand cadiobasy staiion) T-eNB. 15 [0031]
Aﬁ shO\in in Fig. 2, a radio base station eNB according to the first
e ent includes a handover processor unit 11, a downlink data receiver

unit 12A Az dpiwntinkriaiytransies il 1 canimelnk, dageoriyar i twisn,
an uplink data transfer 20 unit 13B and an End Marker data_transmitter unit
12?0932?” of an example of a case where a mobile station UE
performs a handover (X2 handover, Inter-eNB handover) from a
cell (handover source cell) controlled by a handover source
radio base station (first radio base station) S-eNB to a cell
(handover destination cell) controlled by a handover
destination radio base station (second radio base station)
T-eNB.

[0031]

As shown iIn Fig. 2, a radio base station eNB according
to the First embodiment includes a handover processor unit 11,
a downlink data receiver unit 12A, a downlink data transfer unit
12B, an uplink data receiver unit 13A, an uplink data transfer
unit 13B and an End Marker data transmitter unit 14.

[0032]

The handover processor unit 11 is configured to perform
processing relating to a handover (X2 handover or S1 handover,
for example) of the mobile station UE.

[0033]

Specifically, the handover processor unit 11 of the
handover source radio base station S-eNB is configured to
determine on the basis of a measurement report (Measurement

Report message) received from a mobile station UE connected to
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The handover processor unit 11 is configured to perform processing relating
to a handover (X2 handover or S1 handover, for example) of the mobile
station UE. 25 [0033] Specifically, the handover processor unit 11 of the
handover source radio base station S-eNB is configured to determine on the
basis of a measurement report (Measurement Report message) received
from a mobile station UE connected to 13 the handover source radio base
stEhiph3rdMBEwIsstEceriast thdasebiitatatonISENS whedifemadr hatddver

from. a,cell troll by the handover radi e stajqn S-eNB ¢
e At kg i ditn sl e D e
0bg34thiee Handdivérdasauece veadiiv 1BASe condigiimed (B-edieeive dawobddl

data transmitted from a serving gatew atus S-GW (upper level _ .
B T B e e et e h i 186 0A nBRGB. & exihes
radioNmse station S-eNB is configured to transfer downlink data to the

h ndovir destination radio base station T-eNB, the downlink data being
dbRPTAk data which are among the downlink 15 data received from the

serving geieway@PPRiRIUGSTESS Weaied Yosen iransiissien o iTa guakite to
station_UE is not completed yet, i.e., the downlink data for which no positive

dERGEAVEKHABWM A el kb N IAERS isTERBIvAd FERYHEMERTEWaY
statiearHEu 0936l 2euppeas thewopitkedata transfer unit 12B of the

handover
[0035]

The downlink data transfer unit 12B of the handover source
radio base station S-eNB is configured to transfer downlink data
to the handover destination radio base station T-eNB, the
downlink data being downlink data which are among the downlink
data received from the serving gateway apparatus S-GW and whose
transmission to the mobile station UE 1s not completed yet, i1.e.,
the downlink data for which no positive delivery acknowledgment
information (ACK) is received from the mobile station UE.
[0036]

Here, the downlink data transfer unit 12B of the handover
source radio base station S-eNB may be configured to transfer
downlink data to the handover destination radio base station
T-eNB, the downlink data including not only the downlink data
for which no ACK 1s received, but also all of the downlink data
transmitted after the first downlink data for which no ACK is
received (including downlink data for which ACK is received)
among the downlink data accumulated in a downlink data
transmission buffer (including the downlink data received via

an S1 interface after the start of the handover).
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source radio base station S-eNB may be configured to transfer downlink
data to the handover destination radio base station T-eNB, the downlink data
including not only the downlink data for which no ACK is received, but also
all of the downlink data 25 transmitted after the first downlink data for which
no ACK is received (including downlink data for which ACK is received)
among the downlink data accumulated in a downlink data transmission
bl&eB(ihcluding the downlink data received via an S1 interface after the start

of the h ver).-14 0P37 uplink data receiver unit-13A j fi d to
recene (B SR RS R N RIS g D e
upprh cliatal frea staraunsin i Beaf thedrarad ovay sbeircdabihm baSe station
S?%? is configured to transfer consecutive uplink data to the serving
gg e gjapparatus S-GW by using a U-plane resource (GTP-U tunnel) ,
when theThanagloVenkaduiea redimHese steliorl SBediB clatehaniaes/ thakaurce
mobéle zlt_r)ation UE is to 10 perform a h{[doverirom a cell controlled bé/ the
89

h&A WrRLNB 52 BiaFoRes b 6 TR iR BYRgcutive
hapderer diasinedioth@die bapecsigieswaeppdetubed pmlany (esmica

is allocated by the serving gateway apparatus S-GW (upper level node) ,

aHartheoRSSARRERRR dai AR dRinknen s RARGPYRY réeEres i ©

thagwkietrdand IENEithdiaiFrSeRILECRERBUE YSIIRING GHFRGS WECIs to
(In-sequence) (consecutive uplink data being uplink data which are
aegtifraédnatAeveic e aadl wan @l tedusndoahiandry seirgurce

CPRGEH IR IR ESEHSNRIENB to a cell controlled by the handover
destination radio base station T-eNB. Here, the U-plane
resource is allocated by the serving gateway apparatus S-GW
(upper level node), and the consecutive uplink data are uplink
data which are received from the mobile station UE with their
sequence numbers being consecutive (In-sequence) (consecutive
uplink data being uplink data which are accumulated in the
receiving buffer with their sequence numbers being consecutive
(In-sequence)).

[0039]

In addition, the uplink data transfer unit 13B of the
handover source radio base station S-eNB is configured to
transfer non-consecutive uplink data to the handover
destination radio base station T-eNB, when the handover source
radio base station S-eNB determines that a mobile station UE
is to perform a handover from a cell controlled by the handover
source radio base station S-eNB to a cell controlled by the
handover destination radio base station T-eNB. Here, the

non-consecutive uplink data are uplink data which are received
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20 [0039] In addition, the uplink data transfer unit 13B of the handover
source radio base station S-eNB is configured to transfer non-consecutive
uplink data to the handover destination radio base station T-eNB, when the
handover source 25 radio base station S-eNB determines that a mobile
station UE is to perform a handover from a cell controlled by the handover
source radio base station S-eNB to a cell controlled by the handover
déstimatibie radiless et TUENBI Herthdia seseensecativdeptinkeakg

are yplin awhich are recejve rom the ile station UEwith thei
T N e T et f e
upéikgatpl beingadinkhdata artechcanenadeuradlae d ire the ce ewivnmy e r

with their uence numbers being npt consegutive 5 (Out-sequence))., .
A T h R o FE S B HRBPE e 16 LBt o CHARBTHSANS
Maker datpéraesipr completion notification data) to the serving gateway

a ﬁara s S-GW, after the transfer 10 of the aforementioned consecutive
ug 9@ %kta to the serving gateway apparatus S-GW is completed. Here, the

End Markeledata naiies: Wuite seaAse petewayrdnpamis Soatigired to
completion of the transfer of the consecutive uplink data. [0041] 15_In

alibRRE e BRE ManksaHatanshiassiah 199na)esd Wnfghidd etion
traasayt €N Edaskes 4G @ﬁmﬁ?\%@ra\d@gﬂ@a@wo iR PasR ErtPR Fer

T-eNB, after the transfer of the arorementioned non-consecutive uplink data
t®ThdRandbeegmentioned consecutive uplink data to the serving
gateway apparatus S-GW is completed. Here, the End Marker data
notifies, to the serving gateway apparatus S-GW, the completion
of the transfer of the consecutive uplink data.
[0041]

In addition, the End Marker data transmitter unit 14 may
be configured to transmit End Marker data to the handover
destination radio base station T-eNB, after the transfer of the
aforementioned non-consecutive uplink data to the handover
destination radio base station T-eNB is completed.

[0042]
(Operation of Mobile Communication System According to First
Embodiment of Present Invention)

A description will be given of an operation of the mobile
communication system according to the first embodiment of the
present invention with reference to Figs. 3 to 4.

[0043]

As shown in Fig. 3, in step S1001, the handover source

radio base station S-eNB determines on the basis of a

measurement report (“Measurement Report” message) received
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destination radio base station T-eNB is completed. 20 [0042] (Operation of
Mobile Communication System According to First Embodiment of Present
Invention) A description will be given of an operation of the mobile
communication system according to the first embodiment of the 25 present
invention with reference to Figs. 3 to 4. 0043] As shown in Fig. 3, in step
51001, the handover source radio base station S-eNB determines on the
bsoaanohedsusdimtnoneporcimeadiae rmertiRepartovedssge)y e diaddo

16 from Qbile stati ected to, the handquer source radio. hase
B R SR e D R BT TR PO S B B
harttovado)/&onf¥2ced rubovetip dFiopihe beahdcven tsolrbed dnyiothaskessidboe r

S-eNB to a cell controlled by the 5 handover destination radio hase statio
ﬁSHE?%nﬁafﬁé% FARSmiteoA hARdver cofﬁngng% aﬁ(%&érro o%dméXd'

mMessdo@to des tiohila siatiamtlin tHeaeemseadibstrurtiegshe srabilechen

tation UE to perform the handover. [0044] 10 In step S1002, the hand
SRS (ACHaURr CERBAnS S mEEE OB, fsapy. to

SeRENGhEBIEMEAYs BRPERSAIUSES-GitidUppemtave! ety tsadf end-piats le
resource (GTP-U tunnel) allocated by the serving gateway apparatus S-GW.

Heta LR HhsdQuiRRY JRE ™ ENR NARIHRVELta which are 15 received from

thompepyjle station UE with their sequence numbers being consecutive

(In-sequence) (consecutive uEIink data being uplink data which are i
accumuldfedSRaReIte@Rind bffapA@ver source radio base station

S-eNB transfers consecutive uplink data to the serving gateway
apparatus S-GW (upper level node) by use of a U-plane resource
(GTP-U tunnel) allocated by the serving gateway apparatus S-GW.
Here, the consecutive data are the uplink data which are
received from the mobile station UE with their sequence numbers
being consecutive (In-sequence) (consecutive uplink data being
uplink data which are accumulated in the receiving buffer with
their sequence numbers being consecutive (In-sequence)).
[0045]

In step S1003, the handover source radio base station
S-eNB detects non-consecutive uplink data which are uplink data
received from the mobile station UE with their sequence numbers
being not consecutive (Out-sequence) (non-consecutive uplink
data being a uplink data which are accumulated in the receiving
buffer with their sequence numbers being not consecutive
(Out-sequence)).
[0046]

Here, as shown in Fig. 4(a), an assumption is made that

the handover source radio base station S-eNB receives uplink
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their sequence numbers being consecutive (In-sequence)). [0045] 20 In step
S1003, the handover source radio base station S-eNB detects
non-consecutive uplink data which are uplink data received from the mobile
station UE with their sequence numbers being not consecutive
(Out-sequence) (non-consecutive uplink data being a uplink data which are
accumulated in the receiving 25 buffer with their sequence numbers being
ndatengddinive e quenss) s [0046161l8, as Shiown 6 Ryl (83, afrom
assumption,i _that, the handover soyrce radip base, station S-eN
RIS SESERAE e S S ST TR S A ne
froeceihe imgbbe Bfation UE, and accumulates the uplink data in the receiving
bct8§5'7[ 047] 5 In this case, the uplink data with the sequence numbers 0"

t "are the consecutive uplink data which are uplink data received from
the mobiknstliing thswithttheiupdduendatwmibers theingetpraacditivenbers

(In-sequenge) ( ti link data bei link data which are
T R AN o B AP A AT e ARk ms gt
ceagequide firomeanenedi 1 40948t ivadditiontheHadinisdatrniid Hithbers

sequence numbers "5", "6" and "8" are the non-consecutive_uplink data

WA G EONRRRK BhYS CLRRRRAHERERY (RopRSSttibrruR WiftkiRata being
Sﬁ?‘l‘i‘ﬂkedaﬁb@rﬁ ORIRY AICRANRAAENE (PUHFE GHENER) | (P HEPRSPCMIYA
upli

nk data being uplink data which are i
theilr sequence numbers being consecutive (In-sequence)).

[0048]

In addition, the uplink data with the sequence numbers
“5”, “6” and “8” are the non-consecutive uplink data which are
uplink data received from the mobile station UE with their
sequence numbers being not consecutive (Out-sequence)
(non-consecutive uplink data being uplink data which are
accumulated in the receiving buffer with their sequence numbers
being not consecutive (Out-sequence)).
[0049]

Note that, in the example shown in Fig. 4(a), the uplink
data with the sequence numbers “5” and “6” are received In a
consecutive manner in the radio base station S-eNB, but the
uplink data are treated as non-consecutive uplink data, because
the uplink data with the sequence number “4” of the handover
source i1s not received.
[0050]

In step S1004, the handover source radio base station
S-eNB determines that the transfer of the aforementioned

consecutive uplink data to the serving gateway apparatus S-GW
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accumulated in the receiving buffer with their sequence numbers being not
consecutive (Out-sequence)). [0049] 20 Note that, in the example shown in
Fig. 4(a), the uplink data with the sequence numbers "5" and "6" are
received in a consecutive manner in the radio base station S-eNB, but the
uplink data are treated as non-consecutive uplink data, because the uplink
data with the sequence number "4" of the handover 25 source is not
rdceivertp 16050] .| rase 1819 04 athenHdisl buer bauked rddkabesdbmtenrving

S-eNB determines that the trans f the, aforementio nsecutjve-uplink
R TR T et AP TERET SER R
transtiites BEad\WNagkegradaiasty thepsaraing dgatéwaytiyepaabpd StEW. biErehe
the End Mark ta notifies, to.the serying gateway apparatus S-GW, the
ST of Ind eGP SEHH 5 LB (SHe data. 5 100511 I step
5[0054] the handover source radio base station S-eNB notifies, to the

handover destination radio baFe static%r T-eNB, a transfer_status of the _
2 hase

aforemerford§ Ronteométe iR AR RHaIBYRERdRINR inatighton

radieNmse siatius | -ed S eprrilieallydearismts @ rablidtausel sarafetn
messa e);.angOSZ] In the example shown in Fig. 4 (a) , the "SN Status  _
Trasdier anfdngEs indifekes phiihe afrreaspinnafdeBgGensecutive

NUPIRIR dRitabiife Rapoliapdededia e hradqvasate destiiiontadio
base station T-eNB.
(specifically, transmits an “SN Status Transfer” message).

[0052]

In the example shown in Fig. 4(a), the “SN Status Transfer”
message) indicates that the uplink data with the sequence
numbers “5”, “6” and “8” are transferred to the handover
destination radio base station T-eNB.

[0053]

In step S1005B, the handover source radio base station
S-eNB transfers the aforementioned non-consecutive uplink data
to the handover destination radio base station T-eNB.
[0054]

Here, when the transfer of the aforementioned
non-consecutive uplink data to the handover destination radio
base station T-eNB is completed, the handover source radio base
station S-eNB transmits End Marker data to the handover
destination radio base station T-eNB. Here, the End Marker data
notifies, to the handover destination radio base station T-eNB,
the completion of the transfer of the non-consecutive uplink
data.

[0055]
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[0053] In step 51005B, the handover source radio base station S-eNB
transfers the aforementioned non-consecutive uplink data to the handover
destination radio base station T-eNB. 20 [0054] Here, when the transfer of
the aforementioned non-consecutive uplink data to the handover destination
radio base station T-eNB is completed, the handover source radio base
station S-eNB transmits End Marker data to the handover 25 destination
radio baste seatistepe NBOGH apalye en g eurdideneldthedotife s tiept 1004 or
hgﬂg uer destination radio base station T-eNB, the completion of the
transfer of the non-consecutive uplink data. [0055] 19 Here, step S1005B
nf@0bé performed before step S1004 or S1005A. 0056] In step S1006, the

hangover destinatio %i base 5 station T-eNB notifies the maobile station

Ut of thd e G R0 e TRV oy e AU ) o2t 6 S

408t the nTokiMBstationifEperfames retbnseisseatiomirol 0f thefiplitke

data in accordance with 10 positive delivery acknowledgment information
REE R CRnSS ok

(RERNSUELLLAN S (AR r SR FXaid 52589 tion S-eNB and the

"$doStgtus Transfer” message notified by the handover destination radio

base station T-eNB. [0058 ; }
In step S1007, the mobile station UE performs

retransmission control of the uplink data in accordance with
positive delivery acknowledgment information (ACK) received
from the handover source radio base station S-eNB and the “SN
Status Transfer” message notified by the handover destination
radio base station T-eNB.

[0058]

For example, as shown in Fig. 4(b), when receiving the
delivery acknowledgment information (ACK) for the uplink data
with the sequence numbers “0” to “2”, “5” and “8”, and then
receiving the “SN Status Transfer” message indicating the
transfter status of the uplink data shown in Fig. 4(a), the mobile
station UE retransmits only the uplink data with the sequence
numbers “4” and “7” as shown in Fig. 4(c).

[0059]
(Effects and Advantages of Mobile Communication System
According to First Embodiment of Present Invention)

With the mobile communication system according to the
first embodiment of the present invention, when amobile station
UE performs an X2 handover, the serving gateway apparatus S-GW
can detect completion of transfer of consecutive uplink data

to the serving gateway apparatus S-GW by the handover source
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15 For example, as shown in Fig. 4(b), when receiving the delivery
acknowledgment information (ACK) for the uplink data with the sequence
numbers "0" to "2", "5" and "8", and then receiving the "SN Status Transfer"
message indicating the transfer status of the uplink data shown in Fig. 4 (a) ,
the mobile 20 station UE retransmits only the uplink data with the sequence
numbers "4" and "7" as shown in Fig. 4(c). [0059] (Effects and Advantages of
MaislleoCbasauaitativnrSysteNB Ascardingotd Einst Benbasiimdataf Present
Iw}%ﬁm) 25 With the mobile communication system according to the first
embodirhent of the present invention, when a mobile station UE performs an
XQVindridevEnntnerseraib ogasasdea praratud Sg3W Searoddtecibonnpéiibo bf
trlgmsfer of nsecgtive uplink data to the serving gateway apparatus S-GW
byqﬁg%%%dor\]/\é 4 EJ?@(—? 20 radio base station S-eNB by use of End Marker
data. [0Q6Qi¢8tahifetCommibicatendiysirnvfcaonbing le Sasamdhication
Embodiment of Present Inventioa) 5 Q« descr'ié)ti%? will be r%tiven of a mobile

cOMMYGI it LY 2%kt ZeBRANY B LB b bafRI R he preddHton

iInvehion-eFéir épiesenee 1o rigs. Sshrengbughn the follpwingn slesesaknmi o
the mobile communication system according to the second embodiment, the

nfissier dahRhRbiss Srhd A GRERUY cRLERPY RERRIAG CRY ditikgcHeddie
froge SR MamiSARTBARINIQAHIO NS IR S6kAIFHTE A2 Hof fissiarshodimantpe

described above. [0061] As shown in Fig. 5, in this embodiment, a

desefpthedflocusing on differences from the mobile communication
system according to the first embodiment described above.
[0061]

As shown in Fig. 5, in this embodiment, a descriptionwill
be given of an example focusing on downlink data of a case where
a mobile station UE performs a handover (S1 handover, Inter-eNB
handover) from a cell (handover source cell) controlled by a
handover source radio base station (first radio base station)
S-eNB to a cell (handover destination cell) controlled by a
handover destination radio base station (second radio base
station) T-eNB.

[0062]

In this embodiment, the End Marker data transmitter unit
14 of the handover source radio base station S-eNB is configured
to perform the following operation, in a case where an “Indirect
Forwarding” method 1is used. Here, the End Marker data
transmitter unit 14 transmits End Marker data (transfer
completion notification data) to a handover source serving
gateway apparatus S-S-GW, after transfer of downlink data from

the handover source radio base station S-eNB to the handover

21



10

15

20

25

be given of an example focusing on downlink data of a case where 15 a
mobile station UE performs a handover (S1 handover, Inter-eNB handover)
from a cell (handover source cell) controlled by a handover source radio
base station (first radio base station) S-eNB to a cell (handover destination
cell) controlled by a handover destination radio base station (second radio
base 20 station) T-eNB. [0062] In this embodiment, the End Marker data
trdestinatanit zhdi thell@salovtatoarcelrae bade stglontheNBiidover

configured to perform th fol%cé)(wi ergtion, in a.c re an \Indirect 25
R aECD hRRRERIR, S RCBe Wl AT HAnusg?
trdestitsaEadrM adkey taga (Jectresiay capppledtnsolifiSation dataydo@ eted.
handover_ source servin atew atus S-S-GW, after transfer o
kK Hia FOth IR HehadotPs AL A, Ae S SAIR IS AR oy cthe
handngse 2 lodestizatimwradialbagetsiation T-eNB through the handover

siurce erving gateway apparatus S-S-GW and a handover destination
S Rﬁﬁ& ateway apparatus T-S-GW is completed. Here, the End Marker

data indigatessthprdeomnplatien ohdhrabiteansiatal Hietowntitkdaiai {00431
addition, the End Marker data transmitter unit 14 of the handover source

r36 haOd QR FRUERB K UidRee fEFEHYI 1R RollGniR EperERS, ¥R
aga@seovielgha "Ry EFbAP TP e dier dnethpd ig Usgge Have ribeEne Marker

data transmitter unit 14 transmits End Marker data (transfer completion
nbefivaisH bdta) REHHantO VeSS tinatidprRdiothe End Marker data

transmitter unit 14 transmits End Marker data (transfer
completion notification data) to the handover destination radio
base station T-eNB, after transfer of downlink data to the
handover destination radio base station T-eNB not through the
handover source serving gateway apparatus S-S-GW and the
handover destination serving gateway apparatus T-S-GW 1is
completed by the handover source radio base station S-eNB. Here,
the End Marker data indicates the completion of the transfer
of the downlink data.

[0064]

Specifically, the End Marker data transmitter unit 14 of
the handover source radio base station S-eNB may be configured
to transmit End Marker data to the handover destination radio
base station T-eNB or the handover source serving gateway
apparatus S-S-GW, when no downlink data is received from the
handover source serving gateway apparatus S-S-GW for a
predetermined period of time.

[0065]

In addition, the End Marker data transmitter unit 14 of
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base station T-eNB, after transfer of downlink data to the handover
destination radio base station T-eNB not through the 15 handover source
serving gateway apparatus S-S-GW and the handover destination serving
gateway apparatus T-S-GW is completed by the handover source radio base
station S-eNB. Here, the End Marker data indicates the completion of the
transfer of the downlink data. 20 [0064] Specifically, the End Marker data
treherizied avitrl s@irge hadilovease wtatrhdiv Haskibstaiprbs-eNBr igiyred

C%B“%P &R ”?\"1@%%‘%&% MaLier Qa3 10, “%%H&Q\‘}'gve&gs‘?ﬁ'i@fto%a?ad o
base statio over source serving gateway apparatus
Sst@V\smltﬂrmno‘deaNHmbldatmcs ﬂe@edmmbiorsdhechas@mwarr@@ad:eway

servm teway, ratus S-S-GW. for ap etermined perio
RS B e VS St B
haadouebemmewagra basheBlidrabdeN8rmay bediardly dtedetseiaasnfitom
g}?d"\féker data to the handover destln agion rad base Stgﬁlldn T-eNB or the

NOURRUSSify GarO9Ey A Paraineer %(R/ WAGR Y- switehe - t
cgm@m@@mm@fa Reeased Rmmﬂ:@ m@eag@rah@ee'ilmrmmlink

procedure) is received from a handover source exchange S-MME
IR HR) tige RAHRVENitER THMIALABA TR ORRSs Ttk r%‘i"B is

depapipkgdata to the handover destination radio base station T-eNB is
sta(g(t)%dé]lo [0066] In addition, when End Marker data is received from the

In addition, when End Marker data is received from the
handover source serving gateway apparatus S-S-GW (upper level
node), the End Marker data transmitter unit 14 of the handover
source radio base station S-eNB may be configured to transmit
the received End Marker data to the handover destination radio
base station T-eNB or the handover source serving gateway
apparatus S-S-GW.

[0067]

For example, when performing “Path Switch” from the
handover source radio base station S-eNB to the handover
destination radio base station T-eNB, the handover source
serving gateway apparatus S-S-GW (upper level node) may be
configured to transmit the above End Marker data to the handover
source radio base station S-eNB.

[0068]

Note that, the functions of the handover source serving
gateway apparatus S-S-GW may be implemented in the handover
source radio base station S-eNB, and also, the functions of the

handover destination serving gateway apparatus T-S-GW may be
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handover source serving gateway apparatus S-S-GW (upper level node), the
End Marker data transmitter unit 14 of the handover source radio base
station S-eNB may be configured to transmit 15 the received End Marker
data to the handover destination radio base station T-eNB or the handover
source serving gateway apparatus S-S-GW. [0067] For example, when
performing "Path Switch" from the 20 handover source radio base station
SiaN Bereethieeidh ridovein ed dstimdnioaiT ades basa iatio nr AHB pbirech atdduien
sQurGe, serving gateway apparatus S-S-GW (upper level node) may be
conﬁgur’ed to transmit the above End Marker data to the handover source
rddioaeake station S-eNB. 25 [0068] Note that, the functions of the handover

source servi ateway apparatus S:S-GW.may be. implemented in th
andovelCotkin b HERETEI N BR i el o, A Hh It &b P Ehe
haoddYer clestinaiion tshuviy gatewaycpbat s d th&¥é cony enldd iment
im Ieggented in the handover destipation rlgdio base station T-eNB. 0069]

Nkt EURERBHROT WM i8R of L op&rEribRNGihEC 5 h8bilé -

cgoungnication system according to the second embodiment of the present
invention with reference to Fig. 6. 0070] As shown in Fig. 6, in step 52001,

the handd9eP38lRd Taaldbale atisTERRAYAbteHiRRBIMNEHaSRUCE
1p4n¢asuraReNtseaREdnMeAENe MBRItBPRPHe SNC6A0ENEECBEHs of a

measurement report (““Measurement Report” message) received
from a mobile station UE connected to the handover source radio
base station S-eNB whether the mobile station UE is to perform
a handover over (S1 handover) from a cell controlled by the
handover source radio base station S-eNB to a cell controlled
the handover destination radio base station T-eNB. Then, the
handover source radio base station S-eNB transmits a handover
command (““Handover Command™ message) to the mobile station UE,
the command instructing the mobile station UE to perform the
handover.
[0071]

In step S2002, the handover source radio base station
S-eNB transmits downlink data to the handover destination radio
base station T-eNB, the downlink data being downlink data which
are among the downlink data received from the handover source
serving gateway apparatus S-S-GW and whose transmission to the
mobile station UE is not completed yet, specifically, all of
the downlink data transmitted after the first downlink data for
which no positive delivery acknowledgment information (ACK) is

received from the mobile station UE.
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from a mobile station UE connected to the handover source radio base
station S-eNB whether the mobile station UE is to perform a handover over
(S1 handover) from a cell controlled by the handover source radio base
station S-eNB to a cell controlled 15 the handover destination radio base
station T-eNB. Then, the handover source radio base station S-eNB
transmits a handover command ("Handover Command" message) to the
md8iie2dtation UE, the command instructing the mobile station UE to perform

the han 20 [00 t oyer s era,dl
station g-P fFBtranr[lsm ]élsd% kd%%%to H QQ (?\)/er% fln%tlo%‘gr)ﬁi%j s
basediatibe Thahd\tbe mmm dat bemgsdowtﬂmicdats-\elhiﬁhtamaﬁwsg

link data r ece fro e handoye e 2 serw
R g DR SR T e B
coauieteds/etssaettmmlsem b thh dougﬂﬂﬂhdatartmﬂ&m&ed aﬁ@sﬁlevfins@
downlink data for which ng positive d a knowl;ﬁglglent information

liv
(REKS e R A oM he T rﬁWbﬂ@%tgh BI% Yo PohERR TR caBEV T Y

whete\iag "Rispelrbaivarding-cnethodis sseddae iadaevahsourqadddiect
base station S-eNB transfers the aforementioned downlink data to the

hERBEPEAABSINARF8Fadi BiikstaliBR TNBRECNE! tHPOUIFthd AdRBODESE

SQYECE RN YD\ BAlPURY RIRAMME 2 Pordath 278ribe handevekdestinatidthe
serving gateway apparatus T-S-GW. In a case where the "Indirect

FoARdRYRE" fRTINALEsEd, HAE HanbBser SHhataadib1eA%: SHIRHOB-NB
tRRsiRssdbe afprpmentapeq doWhlirk el ii®ratus S-S-GW and the

handover destination serving gateway apparatus T-S-GW.
[0073]

In the example shown in Fig. 7, since the handover source
radio base station S-eNB has not received positive delivery
acknowledgment information (ACK) for the downlink data with the
sequence number “3””, the handover source radio base station
S-eNB transfers all of the downlink data with the sequence
numbers “3” to “10” to the handover destination radio base
station T-eNB.

[0074]

In step S2003, the handover source radio base station
S-eNB detects that the transfer of the downlink data from the
handover source radio base station S-eNB to the handover
destination radio base station T-eNB is completed. Then, the
handover source radio base station S-eNB transmits End Marker
data to the handover destination radio base station T-eNB in
step S2004.

[0075]
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10 handover destination radio base station T-eNB through the handover
source serving gateway apparatus S-S-GW and the handover destination
serving gateway apparatus T-S-GW. 0073] In the example shown in Fig. 7,
since the handover source 15 radio base station S-eNB has not received
positive delivery acknowledgment information (ACK) for the downlink data
with the sequence number "3", the handover source radio base station
S-eNB trthfersraibeﬁt\hiﬁdowtﬂiﬁk dand witankesegladizce tinabergrigower

"10" ad B. 0074
SR Al AT SR
traetierasf thieed olontilla dhtai:ﬁmm tee eliaedoyarosodive mnhxebalse\&atlnnde

S-e totheh nd V 5 destination fadio hase statjon T-eNB is co eted.
AR e S SR Se e L LR R IR e Bas RS

deia istheifartievendestinaian e base station T-eNB in step S2004.
[(gl%1 5;@?& When receiving the End Marker data, the handover destination
e station T-eNB performs sequence control between the downlink

data recejged frametEdpperleveldzade maydsbeotewtiak detariesrivad tiem
the first radio base station 5 by use of the End Marker data. [0076 Here, the

AR ESAMARY IR ERE tREFSHASh SRRRIPY.PIRRATATYSY stithe
stt)@ng];ateway apparatus S-S-GW.

With the mobile communication system according to the
second embodiment of the present invention, when the mobile
station UE performs an S1 handover, the handover destination
radio base station T-eNB can detect completion of transfer of
downlink data to the handover destination radio base station
T-eNB by the handover source radio base station S-eNB by use
of End Markr data. In addition, the handover source serving
gateway apparatus S-GW can detect completion of transfer of
downlink data from the handover source radio base station S-eNB
to the handover source serving gateway apparatus S-GW by End
Marker data.

[0078]
(Mobile Communication System According to Third Embodiment of
Present Invention)

A description will be given of a mobile communication
system according to a third embodiment of the present invention
with reference toFigs. 5, 8and 9. In the following description
of the mobile communication system according to the third
embodiment, the mobile communication system will be described

focusing on differences from the mobile communication system
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[0077] 10 With the mobile communication system according to the second
embodiment of the present invention, when the mobile station UE performs
an S1 handover, the handover destination radio base station T-eNB can
detect completion of transfer of downlink data to the handover destination
radio base station 15 T-eNB by the handover source radio base station
S-eNB by use of End Markr data. In addition, the handover source serving
gatseay Bpp atatut e GiMrsdn eleiect ivvnjtletionafitkmesfaboyedownlink data
frg handover source radio base station S-eNB to the handover source
serving gateway apparatus S-GW by End 20 Marker data. [0078] (Mobile
CommurisasibaviBy $te fi 4 ccoydimgtior BhamdbBhboelirberst dédenesehion will

I on) A ipti il be qi f bi ication 25
DRI BB AT AT B e L HAR e i Fesabe Qi

Figmob.id @nd 8t intheHglerfogmie scriptidovelirti(s mbhie coammunicatiiceNB
system according to the third embodiment, the mobile.communicatjon
TR Dot B W KGR BN SSHHEEE FbAheRbIg T12d by a
chREHABREAtnUREEERA i AssediBEatpilbe {(Bi estbeditienbessceipadion)
above. 0079] As shown in Fig. 5, in this embodiment, a description will be

gRefEr A9 eXafifld EBGOHEVGH upRSERBEAPE CeLMnERN T HIGEIPY 2
statiVEPIérEin at R avad {81 Massloyehd sl - B aRNovEi Bomad e

cell (handover source cell) controlled by a handover source radio base

skl @it rhofd'Base station)
[0080]

In this embodiment, the uplink data transfer unit 13B of
the handover source radio base station S-eNB is configured to
discard uplink data received from a mobile station UE whose
sequence numbers are not consecutive (uplink data accumulated
in the receiving buffer whose sequence numbers are not
consecutive).

[0081]

Here, a description will be given of an operation of the
mobile communication system according to the third embodiment
of the present invention with reference to Figs. 8 and 9.
[0082]

As shown in Fig. 8, in step S3001, the handover source
radio base station S-eNB determines on the basis of a
measurement report (““Measurement Report” message) received
from a mobile station UE connected to the handover source radio
base station S-eNB whether the mobile station UE is to perform
a handover (S1 handover) from a cell controlled by the handover

source radio base station S-eNB to a cell controlled by the
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S-eNB to a cell (handover destination cell) controlled by a handover
destination radio base station (second radio base 10 station) T-eNB. [0080]
In this embodiment, the uplink data transfer unit 13B of the handover source
radio base station S-eNB is configured to discard uplink data received from a
mobile station UE whose 15 sequence numbers are not consecutive (uplink
data accumulated in the receiving buffer whose sequence numbers are not
cbasdovtiue) doseiaferena Hedenptimaswilldiagien of-sNBperalibarof tHde

20 mqhile communicati ystem ageqrdi thir hqdimenpt. of th
o R T SR o T Vg
ircstepab8i0Q1Hére haadovensandte nesbadEk d stdtien®ieNE ddtetmoreBn

the basis of a 25 measurement report ("Measyrement Report" message)
iyei e R e e bRV e
basadweidon S-eNB whether the mobile station UE is to perform a handover

(E ha:%jover) from a cell controlled by the handover source radio base
sttf#°d-eNB to a cell controlled by the 27 handover destination radio base

station T1gNBtépepatoe hagsiovesseoves radamasersidionsasdNBtation
transmits a handover command ("Handover Command" message) to the

motiBsEiISIRY SHRORBRIFHERN Gl ik REATb IS 1368Y U (8H& 16
thgpubaedeverdfO@3lper 1evel node) by use of a U-plane resource

(GTP-U tunnel) allocated by the serving gateway apparatus S-GW.
Here, the consecutive uplink data are uplink data received from
the mobile station UE with their sequence numbers being
consecutive (In-sequence) (consecutive uplink data being
uplink data which are accumulated in the receiving buffer with
their sequence number being consecutive (In-sequence)).
[0084]

In step S3003A, the handover source radio base station
S-eNB discards non-consecutive uplink data without
transferring the non-consecutive uplink data to the handover
destination radio base station T-eNB. Here, the
non-consecutive uplink data are uplink data which are received
from the mobile station UE with their sequence numbers being
not consecutive (Out-sequence) (nhon-consecutive uplink data
being uplink data which are accumulated in the receiving buffer
with their sequence numbers being not consecutive
(Out-sequence)).
[0085]

Here, as shown in Fig. 9(a), suppose that the handover

source radio base station S-eNB receives the uplink data with
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In step S3002, the handover source radio base station S-eNB transfers
consecutive uplink data to the serving gateway apparatus S-GW (upper level
node) by use of a U-plane resource 10 (GTP-U tunnel) allocated by the
serving gateway apparatus S-GW. Here, the consecutive uplink data are
uplink data received from the mobile station UE with their sequence numbers
being consecutive (In-sequence) (consecutive uplink data being uplink data
witiehsaquatttaruliateeria tHE reaeiailg Baffer bithat®l their §equetive mapider

being caonsecutive (In-sequence))...[Q084] In,st 3A. the ha er -
sgg‘rfj?:te' ?):Bd i@%asaengta 1R urgcﬁ%?eg isc%:%?dlél%!)hﬁgoﬁs%é}(%tfv% lE%I‘len If%g%(a' ving
whilnbbe riransfertingstheasen -ddrsdartiveveptirdod atzeto Hub hapasees @otion
destinatign radio ba non-consecutive uplink data

2o m% % tﬁgt q”f'a ’

ign T-eNB. H h .
RS AP Hata 1 hE s ST O T &1

sequenge Nughesieihganet ponsewiidec(@itveeqipdricsd (Babsconsecutive
uEIink ta being uplink data which are accumulated in the receiving buffer
2EQGR Iheir sequence numbers being not consecutive (Out-sequence)).

[0085] Here sazpheB00BHIgtAEA R S0P0se ol iftehpadeyehsuirsedadish
base station S-eNB receives the uplink data with 28 the sequence numbers

"G-\By deterghines gthak, fhembsmesdatioPHethRd afansnsiticnsd
uplink data v Ehe paGeikinth ity dRdhieFAsRt N RBREYVE pavEELRGOGW

base station S-eNB discards the uplink data with the sequence numbers "5",
5 g Cantp Ig tathichngrd e EbAsealive RipiMladkey data to the serving

gateway apparatus S-GW. Here, the End Marker notifies, to the
serving gateway apparatus S-GW, the completion of the transfer
of the consecutive uplink data.

[0087]

Here, the handover source radio base station S-eNB does
not transmit the aforementioned “SN Status Transfer” message
to the handover destination radio base station T-eNB.
[o088]

Accordingly, the handover destination radio base station
T-eNB does not notify the mobile station UE of the
aforementioned “SN Status Transfer” message either.

[0089]

For this reason, in step S3006, the mobile station UE
performs retransmission control of the uplink data 1in
accordance with only positive delivery acknowledgment
information (ACK) received from the handover source radio base
station S-eNB.

[0090]

For example, as shown in Fig. 9(b), when the mobile station
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[0086] In step 53003B, the handover source radio base station S-eNB
determines that the transfer of the aforementioned consecutive uplink data to
the serving gateway apparatus S-GW 10 is completed, and then transmits
End Marker data to the serving gateway apparatus S-GW. Here, the End
Marker notifies, to the serving gateway apparatus S-GW, the completion of
the transfer of the consecutive uplink data. [0087] 15 Here, the handover
stbree cadivdsase biatery SaekBod es onenttamsiitrthatafone (s ried " Ehe

Status Tr " message to th ndover destingtign ragdio base statjan,..
™ l&ljén-[i% écﬁ):'sr mgly?% g%@%dc%vuefbd%g%na ior% r(}ad% ba§§ st%ﬁgn DEO’
TtbN Brdb é$ ensttadtifgrii¢EnreltileaststivtsUdh 6t eafprbnméndetadvidi the

Status Transfer" message,ei he[,éQOBQ For this reasan, in sjep S3006, the
fo%rens i 1 iﬁﬁﬁ

mS%%eé}%%oHL@EeEEr BtraRsnfissidN Tohtrol of fl(’?e' u datain 25

afoogiepce with only positive delivery acknowledgment information (ACK)

exampe! LRI TOBHIS 05 U R foomt SoR 29 Ol Pecodhe

dehiery @skbawmrganant iigrraliane(Mueniei she wntinladaiB Mighsbgtion
Sﬁ%uence numbers "0" to "2", "5" and "8", the mobile station UE retransmits
o]

B TRRAR Aot KB hucHR REMOEY StEMaY ZPRREGRYR Sigt"

%@n detect completion of transfer of consecutive uplink data
to the serving gateway apparatus S-GW by the handover source
radio base station S-eNB by use of End Marker data.

[0092]

Note that operation of the above described mobile station
UE, the radio base station eNB, the exchange MME and the serving
gateway apparatus S-GW may be implemented by means of hardware,
a software module executed by a processor, or a combination of
both.

[0093]

The software module may be provided in any type of storage
medium such as an RAM (Random Access Memory), a flash memory,
a ROM (Read Only Memory), an EPROM (Erasable Programmable ROM),
an EEPROM (Electronically Erasable and Programmable ROM), a
register, a hard disk, a removable disk, or a CD-ROM.
[0094]

The storage medium is connected to the processor so that
the processor can read and write information from and to the
storage medium. Also, the storage medium may be integrated into
the processor. Also, the storage medium and the processor may

be provided in an ASIC. The ASIC may be provided in the mobile
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5 [0091] With the mobile communication system according to the third
embodiment of the present invention, when a mobile station UE performs an
S1 handover, the serving gateway apparatus S-GW can detect completion of
transfer of consecutive uplink data 10 to the serving gateway apparatus
S-GW by the handover source radio base station S-eNB by use of End
Marker data. 0092] Note that operation of the above described mobile station
Ustategadid-batbestatoi @ NBsthesdadiaiy e NBVIEthed ekekangagMils and

-GW i f B,
e S AP SO AT B Tl
Thed e grequeds@neay deeppodedad dmy thperoitstdeagea2d onediymthe

such as an RA ndom.Access Memory), a flash mory, a ROM (Read
0 s = S E e e e B K nAna Sekay
(RlestoatcallyE=Gwahie and ogsasaabidieM), a register, a hard disk, a

removable disk, or a CD-ROM. [0094] 25 The storage medium is connected
t 99695 cessor so that the processor can read and write information from

and to thee pt¥agBdVedittie NpestifrsiofagetneslinasmagpedBiagraRbinte
the Erocesso_r. Also, the storage medium and the processor may be provided

irfigRadd| &ISTRE ABR: FRY BEPRRAIEE THth & MENRY 301 katiB POt Fali

beaestatiy N e exabange MMERRG LB Se5KiINE JRIOVRYIRPPHSIUHt
S-GW. Also, the storage medium and the processor may be provided in the

nidiiEted e the eppodiment 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, what
is described herein is for illustrative purpose, and has no

intention whatsoever to limit the present invention.

INDUSTRIAL APPLICABILITY
[0096]

As described above, according to the present invention,
it is possible to provide a mobile communication method and a
radio base station which allow the serving gateway apparatus
S-GW to detect completion of transfer of consecutive uplink data
to the serving gateway apparatus S-GW (or handover destination
radio base station T-eNB) by the handover source radio base
station S-eNB when a mobile station UE performs an X2 handover
and an S1 handover.
[0097]

In addition, according to the present invention, it is

possible to provide a mobile communication method and a radio
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radio base station eNB, the exchange MME and the serving gateway 5
apparatus S-GW as a discrete component. [0095] Hereinabove, the present
invention has been described in detail using the above embodiment;
however, it is apparent to those skilled in the art that the present invention is
not 10 limited to the embodiment described herein. Modifications and
variations of the present invention can be made without departing from the
spaiarsktadds oftiepreddovintbatipandefieed dgsthendddgripticaddbtimse
S%%Qﬁc P53 BTPé‘%e‘%%%tt S PP RS S SRS AING T RR S ta
and has no 15 intention whatsoever to limit the present invention.

IND USHER Heln ddrRir GRBIt i t 01D G kH de bardse s kbt venadeaidindpyo ttee
prese t\}m;engiorg, 20 ité‘i’ (guéssible %) riovid a HwBol\?v'Ie ﬁomm%nlj(iaetion Son
method ‘And 2° PAGID baSE 2ai5h whith'Sibw the &Ny GaRWHY apparits
UG Wde tiatest completiganoloivamsfer of consecutive uplink data to the
serving gateway apparatus S-GW (or handover destination radio base
station T-eNB) by the handover source radio base 25 station S-eNB when a
mobile station UE performs an X2 handover and an S1 handover. 0097] In
addition, according to the present invention, it is possible to provide a mobile
communication method and a radio 31 base station which allow the
handover destination radio base station T-eNB to detect completion of
transfer of downlink data to the handover destination radio base station
T-eNB by the
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handover source radio base station S-eNB when a mobile station 5 UE
performs an Si handover. 32 Claims [1] A mobile communication method
comprising: the steps of: (A) transferring, from a first radio base station to an
5 upper level node, consecutive uplink data received fromamobile station
with their sequence numbers being consecutive, by use of a resource
allocated by the upper level node, when the first radio base station
determines that the mobile station i€ kaiperform a hangover from a cell
controlled by the first radio 10 base station to a cell controlled by a second
radio base station; (B) transmitting, from the first radio base station to the
upp@r levemutdd & arsheucdicgiaton metificdtioconata safer: thih & ssségsobd fire

consecutjve uplink data ta the er level node is,completed, the transfer

ot 3 & 4155 7 e 4 L L Tl AN
cappeculigeaipliokidatao asdd@l) reteapihpnlatteauppes iengel fode,dhbile
resource when re eivir:%%he transfer c%mEIe on notification data. 20 [2] The

it QM SR RN st HBE AR d Sc?%%”ﬂ BB IR B YRF,

therfist eadio s e Bl ansjethetophe saeansiradiodhasf shatis, First
non-consecutive uplink data received from the mobile station with their

sEGHERCEARMSHIL B8 b EIREHOT HaFR Ll e thit RPR 8Pt Me ki sto
radipRASe alatindbaeTHEoI & eaplelcerrRPEIRUNBYfiqdfiorrslatx G Hifio
second radio base station, after the transfer of the non-consecutive uplink
base station to acell controlled by a second radio base station;
(B) transmitting, from the first radio base station to
the upper level node transfer completion notification data
after the transfer of the consecutive uplink data to the upper
level node is completed, the transfer completion notification
data indicating the completion of the transfer of the
consecutive uplink data; and

(C) releasing, at the upper level node, the resource when

receiving the transfer completion notification data.

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

in the step (A), the first radio base station transfers,
to the second radio base station, non-consecutive uplink data
received from the mobile station with their sequence numbers
being not consecutive; and

in the step (B), the first radio base station transmits
the transfer completion notification data to the second radio
base station, after the transfer of the non-consecutive uplink

data to the second radio base station is completed.
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data to the second radio base station is completed. 33 [3] A mobile
communication method comprising the steps of: (A) transferring, from a first
radio base station to a second radio base station, consecutive uplink data
received 5 from a mobile station with their sequence numbers being
consecutive, by use of a resource allocated by the second radio base
station, when the first radio base station determines that the mobile station is
to perform a hangover from a cell controlled by the first radio base station to

a,ce]l controlled ,10 by the second radi station: (B) tra it, from the .
S e ARG B G RRREITIR A6 SBlBRs I RAE st 1
notificatiaqA )d ateaaitdietheitingn sferafh the Consecoéive afiaked atatitbe to a

second radio hase station is completed, the transfer completion 15
DN e

nothor! A4 nBaR I Bt A8 ond PATR DU Statih Bmistsady of
tHa-transfenafiii¢ costeatkve upiink datee iands@)uetersingumtbéive seéeaind

radio base station, the resgurce, when receiving the transfer completion _
GARSEET DS acty, HEPTAD EERO bR M ST POt e Rarany [dio
Clade3s taltg i) iHBE ¢iep fArJIba ftsi sashe daaespdion disonidpedbthat

non-consecutive uplink data. [5] A mobile communication method comprisin

i €tePORH €A SHERIRF IS frbfh LRISTEHiI0DaBB WA 1o Wcan el
rR$AtasPIgAigN e HPrstinadan vdyen¥2a®9RD d4cel I controlled

by the second radio base station;

(B) transmit, from the first radio base station to the
second radio base station, transfer completion notification
data after the transfer of the consecutive uplink data to the
second radio base station is completed, the transfer completion
notification data notifying the second radio base station of
the completion of the transfer of the consecutive uplink data;
and

(C) releasing, at the second radio base station, the
resource, when receiving the transfer completion notification

data.

[4] The mobile communication method according to claim 3,
wherein
in the step (A), the Tirst radio base station discards

the non-consecutive uplink data.

[5] A mobile communication method comprising the steps of:
(A) transferring, from a first radio base station to a

second radio base station, the downlink data which are among
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the downlink data received from an upper level node and whose
transmission to a mobile station is not completed yet, when the first radio
base station determines that the mobile station is to perform a hangover
from a cell controlled by the first radio 5 base station to a cell controlled by
the second radio base station; and (B) performing, at the second radio base
station, sequence control between downlink data received from the upper
|ettes raeiend o khdatownide duedrdacivedrfroppge eveddivode wask shaipn

b tan rgomplefio a,tlo dt W rec the transf
cﬁrﬁ%’f % or% nofti a?on%j&% ??6%%e m'(?bl Ig’él((%rtnmurlr? c%t%n r?? od &R the
ateoingad lcdaimfe swt@ ocodgtrestg hles tbpOthi® (Cpirhasatistnmyrirds

eflrstr dio base station tQ the secopgd radio b tion, the_transfer
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firsisadiotaadostationdodbe Becondrrallilebasy sﬂii@nsm:oam pletddothease

transfef coma ion notification data 20 indicating the completion of the
AR th@Yownlink data. [7] The mobile communication method

accordingsy Clpsnforfiithel compritiag astemal dAdiansmaigingsfcamithe,
first radio base station to 25 the second radio base station, transmit the
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step (A) , when receiving no downlink data from the upper level node for a
p%@&e?ﬁﬁﬁé@%éﬂbd’%?tﬁfet@ﬁf@r completion notification data,

when receiving the transfer completion notification data.

[6] The mobile communication method according to claim 5,
further comprising the step of:

(C) transmitting, from the first radio base station to
the second radio base station, the transfer completion
notification data, after the transfer of the downlink data from
the first radio base station to the second radio base station
is completed, the transfer completion notification data

indicating the completion of the transfer of the downlink data.

[7] The mobile communication method according to claim 5,
further comprising a step of:

(D) transmitting, from the first radio base station to
the second radio base station, transmit the transfer completion

notification data received from the upper level node.

[8] The mobile communication method according to claim 6,

wherein
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radio base station transmits the transfer completion notification data to the
second radio base station. 5 [9] The mobile communication method
according to claim 6, wherein in the step (A) , when receiving a switch
completion notice from the upper level node, the first radio base station 10
transmits the transfer completion notification data to the second radio base
station, the switch completion notice notifying that transfer of downlink data
to the setontheditepask)stativgnis staied rid (ool dwakiio bk aketstdtiom the

comprising: li ta transfer unit configured 1o transfer, to u
SR 3688 SR KB G el ORI R RO B, s
theid $equdace nusibetd beingtcansedtve, theusa ndag€sourcecalfdezstadn

by th level node, when 20 it is d ined th bil ion i
RO RERGE, A% EDF coRtoTEG Y e FA0RS oAke SiSlin to a col

controlled by a different radio base station; and a transfer completion
ngtiacation data trel?smitter unit con_fighured to transmit tﬁsfer completion
n

catioNRaR IS, RTHBAFRRAPROBE AT AEGRITABRo e Tatm 6.

capsgeltive uplink data to the upper level node is completed, the transfer
completion notification data notifying that the transfer of the consecutive

uplink dat® ESRESEES)36' 9T TREFAYY GRS Uikidh SR IGREAR BRktce
1fruhergie thppeHnkdattransder, unehis ceniigiredda imnsigsetodegtion
different radio base station, non-consecutive uplink
transmits the transfer completion notification data to the
second radio base station, the switch completion notice
notifying that transfer of downlink data to the second radio

base station is started.

[10] A radio base station comprising:

an uplink data transfer unit configured to transfer, to
an upper level node, consecutive uplink data received from the
mobile station with their sequence numbers being consecutive,
by use of a resource allocated by the upper level node, when
it is determined that a mobile station is to perform a handover
from a cell controlled by the radio base station to a cell
controlled by a different radio base station; and

a transfer completion notification data transmitter unit
configured to transmit transfer completion notification data
to the upper level node after the transfer of the consecutive
uplink data to the upper level node is completed, the transfer
completion notification data notifying that the transfer of the

consecutive uplink data is completed.
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data received from the mobile station with their sequence 5 numbers being
not consecutive, when it is determined that the mobile station is to perform a
handover from the cell controlled by the radio base station to the cell
controlled by the different radio base station; and the transfer completion
notification data transmitter 10 unit is configured to transmit the transfer
completion notification data to the different radio base station, after the
trbhdfer dhenasiiecohsseubiatipink dacoistredifieredia Fadibthagsdstation

is complgted. 15 gl 4 r%Q'%P&@Sfé?’“OHi%’H‘ 'R -ia%ﬂ URINK dgIa apsier
unit configured to trans?er, to & difterent radio base station consecutive
upbnitidatal iddeved tiroadihe nadbd e stattdiom)tiheHceepeenoa nemigets nk
bein consecuti\(/je, {gy use %f are oulrce allocated b -tﬁﬁ d'fﬁerent 20 radio
bage dtatio Gj‘Wr?eni Y @et%r inngaoj)tha?a goie gta@;b is{toep'({rfosf%qgence
handbeesfiom agcelb cootiefedwyitle, radienbiseistationapna nelll comarpliesk
by the different_radio base station; and a transfer completion_notification dat
VAR AR oSt O £, e o7 B CRRr e OB o e AR Lt
tpiherdfieianbpaikthaceri@hian eReCaRIEnaToaNee oeRecHiiFed YNk

data to the different radio base station is completed, the transfer completion

nbefdifrasshetdMy RaFthe transfer of the consecutive uplink data to
the 37 diffRreqi-radipdaseoriglieeiscontis ertdtibhhasadiohasmssipéesr
according to claim 12, wherein the uplink data transfer unit is configured to
didebkg Is configured to transmit the transfer completion
notification data to the different radio base station, after
the transfer of the non-consecutive uplink data to the different

radio base station is completed.

[12] A radio base station comprising:

an uplink data transfer unit configured to transfer, to
a different radio base station consecutive uplink data received
from the mobile station with their sequence numbers being
consecutive, by use of a resource allocated by the different
radio base station, when it is determined that a mobile station
is to perform a handover from a cell controlled by the radio
base station to a cell controlled by the different radio base
station; and

a transfter completion notification data transmitter unit
configured to transmit transfer completion notification data
to the different radio base station, after the transfer of the
consecutive uplink data to the different radio base station is
completed, the transfer completion notification data notifying

that the transfer of the consecutive uplink data to the
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5 the non-consecutive uplink data. [14] A radio base station comprising: a
downlink data transfer unit configured to transfer down link data to a different
radio base station when it is determined 10 that a mobile station is to
perform a hangover from a cell controlled by the radio base station to a cell
controlled by the different ration base station, the downlink data being
downlink data which are among the downlink data received from an upper
leleFFederdnd athus ebesesiisstdon iise awhilkedtatdon 15 is not completed
yet; and a transfer completion notification data transmitter unit configured to
transmit transfer completion notification data to the different radio base
sEtdh aftbetheataostoase tbeaddwnlink catal irogn tioe cddionbdsz, stetienson

he diff dip.20 bas leted, th f |
notiicaidNCAS RO ARG BOBTON B s (GHUIAEOF R dobuifmg=rd

detse [hbhTberradinulbase stqtlamicdarthing to claim 14, wherem 25 the
transfer completion notification data transmitter unit is configured to transmit
the transfer completion notification data to the second radio base station,

whesnoAdewa bk isiate isteasived dom Hie inger level node for a

predetermined perlod of time. 38 [16] The radio base station according to

claim 143de K ﬁ*&ﬁs‘féﬁe&ﬁ%reﬂamma&we&&%ﬁ%ﬁf@r uARwg
copfigtiaddocsanamfirbednansiefierhdetion 6 oatificatHattpiatotenined

second radio base station, when a switch completion notice is received from
ﬂﬁbaﬁpgrmggphgdétatlon iIs to perform a handover from a cell

controlled by the radio base station to a cell controlled by
the different ration base station, the downlink data being
downlink data which are among the downlink data received from
an upper level node and whose transmission to the mobile station
is not completed yet; and

a transfter completion notification data transmitter unit
configured to transmit transfer completion notification data
to the different radio base station after the transfer of the
downlink data from the radio base station to the different radio
base station is completed, the transfter completion notification
data indicating the completion of the transfer of the downlink

data.

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

the transfer completion notification data transmitter
unit is configured to transmit the transfer completion
notification data to the second radio base station, when no
downlink data is received from the upper level node for a

predetermined period of time.
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the switch completion notice notifying that transfer of downlink data to the
second radio base station is started. 39

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

the transfer completion notification data transmitter
unit 1is configured to transmit the transfer completion
notification data to the second radio base station, when a
switch completion notice is received from the upper level node,
the switch completion notice notifying that transfer of

downlink data to the second radio base station is started.
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