JNTTD -503 DESCRI PTI ON MOBI LE COMMUNI CATI ON METHOD AND RADI O BASE
STATI ON TECHNI CAL FI ELD 5[ 0001] The present inventio@ﬁiﬁ%ﬁ%&ﬁ%
to a nobile conmmunication nethod and a radi o base station. D
ART 10[0002] In a nobile comuni cation system enpl oying the LTE (Long
Term Evol ution) system which is specified in the 3GPP, a handover
source radi o base station S-eNB is configured to performthe
foll ow ng operation, when determpgagrtpatoq nobile 15 station UE is
to performa handover (X2 handover) froma cell controlled by the
handover sour ¢@RTAG COMMERTSRITOON METERNB roina Rew@lTlo coktrr ghiradony a
handover destination radio base station T-eNB. Here, the handover
source radi o base station S-eNB

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
15 station UE is 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. Hexre, the handover source radio base station S-eNB
transfers consecutive uplink data (accumulated in a receiving
20 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 in the receiving
25 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



transfers consecutive uplink data (accunulated in a receiving 20

buffer) to a serving gateway apparatus S-GWN by using a U—plggﬁ%k 3
resource (GIP (GPRS Tunneling Protocol)-U tunnel) allocate 2N
t he handover source radi o base station S-eNB and the serving gat eway
apparatus S-GW and al so transfers non-consecutive uplink data
(accunulated in the receiving 25 buffer) to the handover destination

radi o basg, %Qnuglghﬁti¥a§tﬁﬁﬁ§ QHtfggeHQéaQ§ﬁ%%Eahé ésg'xléburce

upl i nk data that are recelved by t handover rce ra ase
station SN baew tbetiohi $e=9p arcantte Mbbhlé hﬁiartfcﬁqwemetnufﬁ@iﬁ
bei ng consecutive (In-sequence). The non-consecutive uplink data
JNTTD- 503 gw@farce tronlsiskoalata rdtatcarse qutierss e by- sdmpudraralover
source radi o hase station S-eNB fromthe nobile station UE with their
sequence HRHEr s bei ng not consecutive (Qut- sequence). [ 0003] 5In

addltgon, in tqﬁlada Q%QE'O“%QE=a?or%m%%%q%%b%?t' ile communication

system, the handover source radio base station S-eNB is
configured to notify, to the handover destination radic 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 resource (specifically, to transmit an “SN
Status Transfer” message).
[0004]
Meanwhile, in the aforementioned mobile communication
system, the handover source radio bage station S-eNB may be
15 configured to perform the following 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 a handover destination radio base
station T-eNE. Here, the handover source radio base station
20 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
25 the handover source radio base station 8-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



system the handover source radi o base station S-eNB is configured to
notify, to the handover destination radio base station T-eNﬁ% _503
transfer status of the non-consecutive uplink data to the HANGOve
destination radio base station T-eNB by 10 using a C plane resource
(specifically, to transmt an "SN Status Transfer" nessage). [0004]
Meanwhil e, in the aforenentioned nobile communi cati on system the

handover ﬁﬂﬂ?' lQ.base station S-eNB may be 15 configured to
performthe g%?%%?%g %peration, when determ ning that a nobile

station Updssto performa handover (Si handover) from a cel
controlled by the handover source radio base station S-eNB to a cel
controll ed by ddiemdmmer desthaabiforemaditdobasle nethatlieo nc Bl caHer e
t he handover source radi 0 base station 20 S-eNB uses. "I ndirect

For war di 'St 1 r IR fANIEE ROWRS | TRAARAES Fppaier (3 FRay be
consegut Il ve I ig\é( at ae:éggcrcugfgl %Eq\ﬁ:wn t he _reé:ei Vi ng, buf%er ATl
ecei ved PEMAHE hbBiIE STt [ BR % AR T Sl e e b S b e fg
consecut i Me; f LN SEPYENGS)s 1 Y ubSi 8¢ RokrPbaRes TR (FTRdhdsnng) )
al | ocated between 25 the handover source radi o base station S-eNB and
the servifwpm 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
10 station S-eNB uses "“Direct Forwarding” to transfer, to the
handover destination radio base station T-eNB, 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
15 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
digcards non-consecutive uplink data {accumulated in the
receiving buffer) received from the mobile station UE with their
20 seqguence numbers being not consecutive (Out-sequence).
[0006]

Further, in the aforementioned mobile communication
gystem, the handover source radio base station S-eNB is
configured to perform the following operation, when determining

25 that the mobile station UE is to perform a handover (81 handover)
from a cell controlled by the handover source radio base station
S5-eNB to a cell controlled by the handover destination radio
base station T-eNB. Here, the handover socurce radio base

station 8-eNB transfers downlink data to the handover



gateway apparatus S-GN Meanwhil e, the handover source radi o base
station S-eNB di scards non-consecutive uplink data (accurru1)&2%{‘1;;;‘{91%__iﬁrz13
the receiving buffer) received fromthe nobile station UE err
sequence numnbers bei ng not consecutive JNTTD 503 (Qut-sequence)

[ 0005] Mor eover, in the aforenentioned nobil e communi cation
system the handover source radi o base station S-eNB may be 5

conf i gur gk 410 PErfOr MaLAS ﬁgé%oﬂé&%@-@ﬂﬁnfg}é!hﬁgﬁgﬂﬁk rﬁa?&ra{'%eti'}@t

a nobile station UEis to performa ndover over) om a

cel I contdidighidyatbewhabHoyes HVHE eheadoIndask §4e4its-eB @
cell controlled by the handover destination radio base station T-eNB.
Her e, theéhmsdowemngs gatewayadppabases]1s-Siaand wileNB umesni'ddiiectto
Forwardi ng" to_transfer, to the handover _destination radio base
station TRENBOPddRsEERFLTR UPIIhIRPacaMPaEEGRUYEF e AP Hek e ity
buffelé) recei vg#sr.omt e rr%bi.l e tation UE with their sequence
nunbefs Bt lr%j ecutt erﬁ r?—lsvec?aénce) , by using a U plane resource
(GTP-U 1 el ) allocated between the handover source radi o base
station S-eNB 'and the handover destination radio base station T-eNB.

Meanwhi | e, t heHbaRIRYE! 115 @leCEoRach O BRSE meldllicofofmeNBc 8t $6AardS tem
non- consecutive uplink data (accunulated in the receiving buffer)
recei ved empdmvting pbbilTE syateon Wk th & baiobl2e Saafuewbennamedride
bei ng not consecutive (OJt-sequenCﬁI)1 . .[0006] Further, in the

af or enentit G e®Mol IRETCoRRMi TatF on3YSPERT #RE ABAnddvERTSRTELe &% o
base, statjon > eNB is_configured Fgeﬂecrfor m ﬁjré% fol | qwi.ng,oper at i.on

when™ det esrerjr:ivr%‘lnr?ggﬁge‘fvlaﬁgtaq%e Tobi Fe “StAtT on o) pe R ]

handover (;3ieR3NGJONLFAtus 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
15 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
20 problemis that, when amobile station UE performs an $1 handover,
the handover destination radioc base station T-eNB cannot
perform seguence 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,
25 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.



froma cell controlled by the handover source radi o base station
S-eNB to a cell controlled by the handover destination radiﬁgb@il' 03
station T-eNB. Here, the handover source radio base station &
transfers downlink data to the handover JNTTD- 503 destination radio
base station T-eNB, the downlink data being downlink data which are
anong the downlink data received fromthe serving gateway apparatus

S- GW and TR SOE St NPEopobi I e station UE is not conpleted
yet (downlin ata for 5 V\ﬁr’ﬁﬁé‘ﬁa ACKl\lgrg not received). [0007]

However, joopddie conventional nobile conmunication system enpl oyi ng
the LTE system there is a problemthat, when a nobile station UE
perfornms an X2 Trendevesennd iave8t ibandoverbeehe mddes einvi ngegavdwayhe
apparatus S-GW cannot know how | ong t he serving gateway appar atus
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servipg at eyay apparat U ?tGW or hanq:o.ver detti atign_radi bage
stati n ERNS CEIRor dOPAAE COIBTEHIG i Pty ednepdr 2of 4tg Dase
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t he handover source radi o base station™S- ) 08]

addi ti on,cdnijerex ich @Oy tphekifem of the eenvesttonal upbbhkedata to
comuni cati on system enpl oying the LI TE system The 20 problemis

t hat, whethea seabiing gatdway Upgrerdtorsss 40 Sloth drdolarer tdes thiaradoier
destination radio base station T-eNB cannqgt perform sequence_ control

bet ween tHRAIFOVRRTHIEERELT bR BY dhiS HEREREh S PR A S 38 %S
S- GA gnd stthaecjdé?ﬁ”%'-%ﬁg dat &, raer%sgvig sfé%”%éﬁ‘% handeyer. SQULSs, Ladlo. .
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base station S-e ecause the Handover rnation radi'o base
stati on ToeNB,fannaol,Aelest conpletion of the transfer of the

downlink data to the handover destination radio base station T-eNB by
t he handoparicsource radi o base station S-eNB.
In addition, the present invention has been made in view
of the aforementioned problems. Another objective of the
15 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
20 mobile station UE performs an S1 handover.
[0011]
A first aspect of the present invention is summarized as
a mopile communication method including: the steps of: (A)
transferring, from a first radio base station to an upper level
25 node, consecutive uplink data received from a mobile 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 is to perform

a handover froma cell controlled by the first radio base station



JNTTD -503 DI SCLOSURE OF THE | NVENTI ON [ 000 9] The present

i nvention has been made in view of the aforenentioned problfﬁngjgba
obj ective of the invention is thus 5 to provide a nobile

comuni cati on nethod and a radi o base station which allow the serving
gateway apparatus S-GWNto detect conpletion of the transfer of the
consecutive uplink data to the serving gateway apparatus S-GW (or

handover gesiiBationdididhasenst atidhdhieNRlaby bheehandauen sourge

radio base 10 station S-eNB, wheh a nobile station UE perforns an
handover tarchsami i dpndinedd .tHOF st radio bAsaddthtobn tbetlps esemér
i nvention has been nmade in view of the aforenentioned problens.

Anot her olsjwsch ivedof traesisri newpirdhons npltds itetpooy idddaa afdisy ethe
comuni cati on nethad and a radi g base_station which all ows_the

handover dedtSifH PENCRAFRIFLIE ISP oA - R £6 Bt P ToRBVELi RS
t he tgans.f er of th% %ownj:jan 1:d tr? éo th«g> h%ngﬂv r QSEE' R gi:gn ra(%}é:o
LS ml{lﬁg ansrer cmpelg %é? Og_e ,a

base station T- yfthe andover” sourcerra ase’s on .
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aspect of the present invention is sumrari zed as a nobi
comuni caiplomieidied ianed udi)ngelebeisgepatothe(dppétanstel radvge, fitloem
a first radio base station to an upper |evel 25 node, consecutive

upl i nk datesaussts Weerf Ferea vikolsi Fhestnansher completion notification

data.
10 [0012]
In the first 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
15 consecutive; and in the step (B), the first radio base station
can transmit the transfer completion notification data to the
gecond radio base station, after the transfer of the
non-consecutive uplink data to the second radio base station
is completed.
20 [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
25 station with their sequence numbers being consecutive, by use
of a resource allocated by the second radio base station, when
the £irst 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



with their sequence nunbers being consecutive, by use of a resource
al l ocated by the upper |evel node, when the first radi o base station
determ nes that the nobile station is to performa handover froma
cell controlled by the first radio base station JNITTD-503 to a cel
controlled by a second radio base station; (B) transmitting, fromthe

first radio base station to u r ve nod transfer_co

ot 1§ CatF Rt Sata it EPAPREIEr aFEPBIEE e tCORGHRT e ARATIIE G5t SR
to the up I
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consecut i ¥e-aplinik ceahareandr (he keeashitdvealipt hakuppes Hevak sedend
the resource when receiving the transfer conpletion notification
data. 10[00dR} base statibe fig stomppetedof tie presedien ngempienion
in the step (A), the first radio base station can transfer, to the

secon@ r darlet HEGRt XPRCRGR, NAbAL KEAS &R F@é%ﬁl%’%ﬁ(l%lé’ﬁéer%‘é%?%%l ofr BRe
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transmt the tdansfels comk g' 9@c89§er O.fé'aagéﬂ%ttattl%nt hensero8durce,

radi o base station, after t e trans the non-consecutive uplink’

data to tﬂeezseﬁ@cf@wm)g;Otrb@semﬂ@ﬁ@ncd;zﬁpp@@pdaﬁt@dtlﬂﬂc[:@@ﬂ& das£cond
aspect of the present I1nvention is summari zed as a nobile
comuni cat@@r et hod i ncluding the steps of: (A) transferring, froma

first radio base station to a second radi o base station, consecutive
upl i A data redét VE8 $96PR A ae5iqteot the present invention, in the step

{A), the first radio base station can discard the non-consecutive

uplink data received from the mobile station with their sequence
numbers being not consecutive.
[0015]

15 A third aspect of the present invention is summarized as
a mobile communication method including the steps of: (A)
transferring, from a £irst 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

20 mobile station is not completed yet, 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 station; and (B)
performing, at the second radio base station, sequence control

25 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.

[ool6]



25 station with their sequence nunbers being consecutive, by use of a
resource allocated by the second radi o base station, when tg?ﬁr'fljg-r?&
radi o base station determnes that the nobile station is to perfornta
handover froma cell controlled by the first radio base station to a
cell controlled by the second radio base station; (B) transmt, from
the first radio base station to the second radi o base stati on,
transfer conpl et @RenEht £4CAldM: dat enafdflsddie itangfieh OthkNfobile
consecutive uplink data to the second radi o base station is

conpl et edzorirgn idansder neonplethan furitidr | Datiede dehe Bekid WWihg the
second radi o base station of the conpletion of the transfer of the
consecut i veanghi iid et £raandheCk irekenadhyg bage di@tseoone rhdi sedasd
station, the resource, when receivi nget he transfer conpletiqgn

not i f i catiHHAURRES FERAUPR1GINF FRBNSEREMPIRIRICIOBROFAS Ifpsdem data,
i nventi of e 4L the Sl LA el el nadloabose slat ion o gl scard

t he non-conseécutive uprin ata recel ve rom nobi atron W

their sequenceray¥aber o Q@ié‘geeehd%@%%fais\éestée%ﬁlisléémbﬂie"cgdésﬂ%t
of the present invention is sumrarized as a nobile communi cation

met hod i notark e t heosbepsioh: (@Yt ifiansfient | n@atér oinal ifdansng adtloe
base station to a second radi o base station, the downlink data which
are anongamelefolan 9k tthe Lravdisedd rigm arwippark |&@f - node and
whose trapsrri ssion to a 20 nmobile station is not conpleted yet, when
the first!3%4dilo base station deternmines that the nobile station is to

perform a handover.fr ont.r i_rst. radj .
per ! 9B & hando(et Ll M Pa SRle SOR LA RN st ad RehASe o
(B) perf aidfnithi @&t idie feersd kadi ¢ hasRStald0e SEAEERERCQUH M Olp RS
bet ween downlink data received fromthe upper |evel node and the
downl i nk Wdatrasuiadeived froamchbef 1 &8t raddd dodxss & tattdtonoRobyhe see@dnd

transfer conpletion notification data, when receiving the transfer
Conp|e“(ﬁﬁdkﬂibeﬁ@ioﬁtaﬁign, transmit the transfer completion

notification data received from the upper level node.
15 [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
20 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 first radio base station can transmit the
25 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.
[0020]

A fourth aspect of the present invention is summarized



[ 0016] JNTTD-503 In the third aspect of the present

i nvention, the nobile comunication nethod can further include the
step of: (O transmtting, fromthe first radi o base station to the
second radi o base station, the transfer conpletion notification data,
5 after the transfer of the downlink data fromthe first radi o base
station to the second radio base station is conpleted, the transfer
conpl eti ofk nPtifd;6abhen gald Jondhedldih t he ¢RIRhRt 40 fradl€er unit
transfer of the downlink data. [0017] 1I0ln the third aspect of the
present idorEibuesd tdcherapdide ecoraninbpatildvenehdds, eanséauitier uplink
include the step of: (D) transmitting, fromthe first radi o base
stati on t&tehgeserort fradi i asdide attiai.ont vans ribeirheequennsf apmbers
conpl etiqgn notification data received fromthe upper. | evel node,

15[ 0018] being Coqsr?cﬁlﬁév‘?hibrydu%%ﬁé& 5Pt BFE% eq RY e 'HBPET heT Rk
step gA) . "%ée”wﬁgge"t"'irs‘gd@@e Qualsl pk ﬁ% %Lofog.?gné ecil(l)glp§£ éoe§%!rf8919€a
eté d b the radi o

f or a_pre rmne peI’IOdO. I ne, L ne I!’S ase station can
transm t ghRicheansfal o Cml ebhorbNQl §i Gl pRadabast e 0’0 S acesth
radi o base station. [0019] In the third aspect of the present

i nvent i orngontiroll hed sbep a( A)if fefrent r eadivi bgsa swatdn.coapd edi amangfece
fromthe upper |evel node, the first radio base station can transmt
the 25 tremwileriepnptefientivotdatacatansmigaen ot cvaispemitite 4dRrpshise

station, the switch conpletion_notice notifying that transfer. of
downl i nk tdﬁ‘tn&%% T ?n}c)%?w&‘oﬂ:éﬁ?%attfac’éled%’f%ttf’o g ’slPB?’érlteéf&i 15201t

four ELB a%‘.@l%CEI‘QIgSéet}eOP l§re Q&né&ﬁetqt\ko@pl' ihiS TR rtiozgkge 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 inventicn, the uplink data
transfer unit can be configured to transfer, to the different radio
15 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
20 notification data transmitter unit can be configured to transmit the
transfer completion notification data to the different radio bhase
station, after the transfer of the non-consecutive uplink data to
the different radic base station is completed, the transfer
completion notification data notifying that the transfer of the
25 non-consecutive uplink data is completed.
[0022] A fifth aspect of the present invention is summarized
as a radio base station including: an uplink data transfer unit

9



as a radi o base station including: an uplink data transfer unit
configured to transfer, to an upper |evel node, consecutive uplink
data received fromthe nobile station with their sequence nunbers

bei ng consecutive, by use of a resource allocated by the upper |evel
5 node, when_it is.determ t hat _a nobi [ IS t er
nandover T OMAEE | CRoREFORTEN by o BAd 5 Babe T8FAD: chs SCeEh
control | eghhye @, @4 REARMK @dita Paseistatt A M n@niianst8fion with
conpletion notification data transmtter unit configured to transmt
transfer tosqu efdourenaet htinbatk b dse daf acn@eldue ivppebyleselo fnade: et wre
10 the transfer of the consecutive uplink data to the upper |evel
node i s cokpeatrl bhetheanssiidereowplwadion boté f Beatiion. dabgn it is
notifying,that the transfer of. the cansecutjve uplink data_is
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from the wphiHeeqstationc Wddr d haise SE4HEBES AMHTREESah8ERY dWiipletion
consecutive, when it is determ ned that the nobile stationis to

per f or m andmainftoxseri dn odat e teelsmdaterol urete byohheéguadio thasteratstiton
to the cell controlled by the different radi o base station; and the
transf er oY ciPmrd atctaT neatifgeaddoa draashpt tbe dhfferant peadio
configured to transmt fhe transfer conpletjon notification_data.to
Che 41T diash SEARGTndbtroF SFoRr AP LEF ihE e et HB1 1k data
non- cons bve Lpk] { i {. radgi tl i
corpl of od> T PYEREFEpCaina bR Bbat FLite Lol T TRt PhE bty
the transd@ipdt1diendbingnRacoBnatdtd ¥eriplink W rhs ©M B EE the
[0022] A fifth aspect of the present invention is sumarized as a
radi o bassrsteatutoinve mpllidkndatarn-aphendidéaett arsdsr basiet station is
configured to transfer, to a different radi o base station consecutive
upl i nk dateRltedded fromthe nmobile station with their sequence
nunbigs b{ai%]consecuti ve, by use of a resource allocated by the

di fferent 4 0 base station, when it is 5 determined that a nobile
stationis to Vi o} I by i
ase. stat; on t 6 ih ael T e ot G by R NI A eracs pehg be P
station; @nith a draisfeyr Gail etdnn N i fdatinrddat ad r ansdadter tnt
configured to transmt transfer conpletion notification data to the
di f f er entnoradiandewaises stdtiimn dadbt eeceheetr Anshethefmelhele station
consecutive uplink data to the different radi o base station is

conpl et ed1 ttheE R ih TP 1B $H ARG ML Ao P WREEHOET yi ng t hat

t he Eéansllfoe({‘F qf t he consecutive uplink data to the different radio
base?8t at i Bt dls conpl eted. 15[ 0023] In the fifth aspect of the
present inventioR, i ansher: Hdde 1 :he | o]
di scard the norzll‘- %%ﬁgg%%%@l?pﬁj?%% E(gifata rgcléjfv\}éé{dt Cc?gr%gt ﬁgﬂﬂmt??%&daé
station w tBdiRebhssegtenLen HdRI® el RY dBeh1cansasuhi ¥ean2BE 0024t A
si xth aspect of the present invention is sunmarized as a radi o base
station igwlfudivnged dodowhs e datwer 1Eiaksiadra tpia different radio base

station when it is determined that amobile station is toperform
25 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

30 completion notification data transmitter unit configured to

10



configured to transfer down link data to a different radi o base
station when it is determned that a nobile station is to perform 25
a handover froma cell controlled by the radio base station to a cell
controlled by the different ration base station, the downlink data
bei ng downl i nk data which are anong the downlink data received from

an upper #e4einNodeaandePhes® ldaRhs el flich fibharabid enstat f Qiv-drix
not conpleted yet; and a transfer 30 conpletion notification data

transm t tsrdimbbseovfaiglord iter thansmiisfigmansf ehe cdompllenikodata £xrom
notification data to the different radio base station after the
transfer t9fe weeligoharenrRtaatant romhneiff@rerfasadirabren srthen is

di ff t iao b ti [ leted, the t fer, | eti
ot 11 cat B MRS | BFcalifAG e LopIEL oDl PHE R GRCFBR ot 1t
downl gk J%'acaﬂ:]&g_iﬁgl’le co%«?ﬂfbﬁ e Sh&th-38NRGL oAl NG PREFERIGata .

invention, the t er c etion notrfication data transmtter unit
can be confdgared to transmt the transfer conpletion notification
data to the 10 different radi o base station, when no downlink data is
recei ved from timethippexthevsperndd floe paepeadeterentnesh pehedraofsfer
time. [0026] , In the sixth aspect of the present invention, the
transf er GHplaEtiohnabl firehi posladat bBrangpshi ey enlffian bgrr P igured

con | 9u1 o2, 152 oy L he L conaten E0TRl GELoB R ILL SHlLEn Se,
B0 L B toefod SR O R T Tl
station iS¢t @ahleedppd® level node for a predetermined period of time.
[0026]
In the sixth aspect of the present invention, the transfer
completionnotification data transmitter unit can be configured
15 to transmit the transfer completion notification data to the
different 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 different
radio base station is started.
20
BRIEF DESCRIPTION OF THE DRAWINGS
[0027]
[Fig. 1] Fig. 1 ig 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 hase
station according to the first embodiment of the present
invention.

[Fig. 3] Fig. 3 is a sequence diagram showing an X2 handover

30

11



BRI EF DESCRI PTI ON OF THE DRAW NGS [0027] [Fig. 1]Fig. 1 is an overall
configuration diagramof a nobi | e conmuni cati on syste [gl{%]gg
to a first enbodi nent of 25 the present invention. [Fig. 2] 2

a functional block diagramof a radio base station according to the
first enbodi ment of the present invention. [Fig. 3]Fig. 3 is a
sequence di agram showi ng an X2 handover 30 JNTTD-503 procedure in

the nobi | & COMFIAL Cat ko %EE%‘ é&rﬁ@ﬁﬁié‘&ti@ntélﬁstfén{ S cBrRadigTeRt c9d

the present invention. [Fig. 4Fig. 4 is a diagramdescribing the X2

handover firs{prefiesditent) éhe:®bbteseprmimeation. system accordi ng
to the 5 first enbodi nent of the present invention. [Fig. 5]Fig. 5is
an over al [Ft®nf4ur atdign di abs amn diagravbidescediningi ddte ofe sly@mcécm'er
according to a_second enbodj nent of the present invention.

TR o 6 R ESa S oo 67 RGP ALFFOM oGt St HRIGRACCording Ho the

5 first embodiment of the present invention.
[Fig. 5] Fig. 5 is an overall configuration diagram of a
mobile communication system according to a second embodiment
of the present invention.
[Fig. 6] Fig. 6 is a sequence diagram showing an S1 handover

10 procedure in the mobile communication system according to the
second embodiment of the present invention.

[Fig. 7] Fig. 7 is a diagram showing the S1 handover
procedure in the mobile communication system according to the
second embodiment of the present invention.

15 [Fig. 8] Fig. 8 is 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

20 third embodiment of the present invention.

BEST MODE FOR CARRYING OUT THE INVENTION
[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



10 procedure in the nobile comrunication system according to the
second enbodi nent of the present invention. [Fig. 7]Fig. Yﬁ%@ f%‘

di agram showi ng the S1 handover procedure in the nobile co htRat?dn
system according to the second enbodi nent of the present invention.
15 [Fig. 8]Fig. 8 is a sequence diagramshow ng an S1 handover
procedure in a nobile comuni cation system according to a third

enbodi ment of the Eh%%enémbaéiﬁﬂéhé?n 4 Flupi9leF aomaghﬁcat%ﬁgr%tem

describing the Si handover procedure in th e comunication
syst em acegsXiighd i e 120 (thingd Teraodv-aR0tioh)t BospeRsent ukayeati ON.
BEST MODE FOR CARRYI NG OUT THE | NVENTI ON [0028] (Mobil e

Conmuni caﬂampl&/st@rrﬁ%cmi@mg:hm Fhpsdimabodi nEpweykr25 treespnesent

| nventi on, npbi | e communj cati on system according to a first

enbodi me nYﬁ“?%%Ppr%%en?pP%%%ﬁ?%%n WPl | @e s¥ESEM b&FRAR h Fdter eHee
to Fi gs. a]foarne%e tl Q'pzdg] obll\{rT ommu.n:L<%6H::Lctnl.I_:.'S}ﬁr}:oef.s1 enbodi ment, a

mobi | & conTuNI Cat i on sys enlenp oylI Ng r& TernlEvqutlon)
systemisigisfid as an exanple to describe the enbodi nent. However, the
present invention is applicable to a systemother than the 5

af or ement i oned Axdhdben CONFLGL dat LarcisisSbABodiment, a description will

be given of an example of a case where a mobile station UE
performs a handover (X2 handover, Inter-eNB handover) from a

10 cell (handover source cell) controlled by a handover source
radio base station (first radio base station) S-eNB to a cell
{(handover destination c¢ell) controlled by a handover
destination radio base station (second radio base station)
T-eNB.

15 [0031]

As shown in Fig. 2, a radio base station eNB according
to the first embodiment includes a handover processor unit 11,
a downlink data receiver unit 123, a downlink data transfer unit
12B, an uplink data receiver unit 13A, an uplink data transfer

20 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 81 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



[ 0030] As shown in Fig. 1, in this enbodi nent, a description
wi Il be given of an exanple of a case where a nobile staﬂ(gbé%%
perfornms a handover (X2 handover, Inter-eNB handover) from ofd
(handover source cell) controlled by a handover source radi o base
station (first radio base station) S-eNB to a cell (handover
destination cell) controlled by a handover destination radi o base

station (tﬁ?é:gni'%gd%@girosé?@f@e LaliPBAsd- 1 EOARE] whether A% FREWLA N

Fig. 2, ara ase station eNB according to the first enbodi ment

i ncl udes mwodinsleyat i pHALLSSs Mo Pt toti a Rafl@¥hé - ik hed @eleC@bivero LN d
12A, a downlink data transfer unit 125, an uplink data receiver unit
13A, an uUplitnke dhbadbvanskenrz2e umidicl3msmdsaattod FaekBr tdatea cell

transmtter unit 14. [0032] The handover processor unit 11 js
conf i gur €PR o Pekdbr A piroeedsindpviagl aiefl et kohakadker Fege hatrfover
or Si 0 , for exanple) of the nobile station UE. 25[ 0033]

ha
Speci?ica’] .t he handover processor unit 11 of the handover source
radi o basgy,siation S-eNB is configured to determine on the basis of a
measur enent report (Measurenent Report nessage) received froma
nobi l e stationTye cywtcted doca JINEdE:HE3 Lhethandovey sniiicireatito
base station S-eNB whether or not the nobile station UE is to perform
a handoveredgiom adoehlinbntdadgla edrdyshhet@dndover sosecyingdignibasey
station S-eNB to a cell controlled by the handover destination radio
base st atiRRREREHS sNSW (Wpsg level nodmle downl i nk data recei ver
unit1 2A kﬁxﬁgnfigured to receive dowmlink data transmtted froma

eWay apparatus S-GW (upper |evel node). 10[ 0035]

ser vi
0 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

15 data received from the sexrving gateway apparatus S-GW and whose
transmission to the mobile station UE is not completed yet, i.e.,
the downlink data for which no positive delivery acknowledgment
information (ACK) is received from the mobile station UE.
[0036]

20 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 radic 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 buffer (including the downlink data received via

an S1 interface after the start of the handover).

14



The downlink data transfer unit 12B of the handover source radi o base
station S-eNB is configured to transfer downlink data to the_handover
destination radi o base station T-eNB, the downlink data bei =203
downl i nk data which are anong the downlink 15 data received fromthe
serving gateway apparatus S-GNand whose transmi ssion to the nobile
station UE is not conpleted yet, i.e . , the downlink data for which
no positi%g%gﬁlivery acknow edgnent information (Ado ) is received
fromthe I1'e station UE. [0036] 20Here, the downlink data transfer

unit 12B of thethangdoyek QW FE& AP uPaser $A Akl A SrANRIRY Aecive
configured to transfer downlink data to the handover destination

radi o baseplsitrat | dartal-tefB sniite: adbvitom ke dadlal iencdtechingh . only the
downl i nk data for which no ACK is received, but also all of the
downl i nk HHt38125 transnmitted after the first downlink data for which

"ocel Jed) among FEnEPHOTA T GERR R RTR G b 19 APGOIRRAKeRApECe
| ntorf nod B OPePRe St a1 o L R ot S RRERNE sty Al

The upli nipdalia dReeitvendNEbri3Agl §a60REL INEEErEOuE eEEN SoPRld ity a
dat a tra%n’i tted froma nobile s?gtléon UE? %%g%] 5The upl i*lnk dg'%(ga

t ransf er UnpltarESBesbuthe (GaRlavennaselif ¢cevireadibheiaseicsteat sonrSeafdBlics
configured to transfer consecutive uplink data to the serving gateway

appar at udasieORtIaE igsi g cABudptarainesothas aGTroLLe upketion Wheks tive
handoyer source radi o, base_station.S-eNB determnes that _.a nobile
stattbn GEX %a%lﬁéwe& R AR Rb ) SO L LB | REOHE RO G W
handover r radi t atd - t r

handover %%cf%gtsiéoﬁ%gglég %a%lgé gt?%ttsdi %%%’ Q@Fgﬁg?ggoﬁe‘ﬂlﬁ% p ﬁm}é}e
resour ce deSstaldQGare drdIidhager Vi i D5t ewaynappargdts, St [(HRP’he

| evel node), and the consecutive uplink data are uplink 15 data which
ar e receinsspbiraemitsheiovidted gt itdre Hemiithy tdasiawase Girgraoe muenmiserGw
bei ng consecutive (In-sequence) (consecutive uplink data being uplink
dat a whi cvrier Aevamneded. iand hBereers Wl vafidrink ptenere uplink

SSQUEBCe IUDSHS ReL1g CoNseell e LB oSausne) L 20hO0R%: I ches
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)) .

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 destination radioc base station T-eNB. Here, the

non-consecutive uplink data are uplink data which are received

15



handover source radi o base station S-eNB is configured to transfer
non- consecutive uplink data to the handover destination radi Qo base
station T-eNB, when the handover source 25 radi o base statidf e
determ nes that a nobile station UE is to performa handover froma
cell controlled by the handover source radi o base station S-eNB to a
cell controlled by the handover destination radio base station T-eNB.

Here, the - t4V A r i pk_data which ar .
Fecel ved TORIEBOT S Bt D s LR, Eni Bq B8 BiBe B8 s
nunbers hehhgehiole SQDSEE Ul dYe- £ L4l SEINENEEN - S9N CQPSHE Ul Y Enlkl PhA K
data being uplink data which are accunul ated in the receiving buffer
Wi t h t heile segueidekndabe ndikdi age reaicumatisascid bivietld Oelcedequence] fer
[ 0040] _ The End Marker data transmitter unit 14 is configured
to transnfitiEnd Yasriker aageperanst@rbedpl ASIGW notPti catPoPedat bye
toth se{ving %ateMQ% apparatus S-GW after the transfer 10 of the
af or ertent | BHedS CEHZRTTH ) ve uplink data to the serving gateway
apparatusiégéins conpl eted. Here, the End Marker data notifies, to
t he servi hg gateway apparatus S-GWN the conpletion of the transfer of

the consecuti vern®Enakyaekdr dd thansmitter unit 14 is configured to
transmit End Marker data (transfer completion notification
data) to the serving gateway apparatus S-GW, after the transfer

10 of the aforementioned 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]

15 In addition, the End Marker data transmitter unit 14 may
be configured to transmit End Marker data to the handover
destination radioc base station T-eNB, after the transfer of the
aforementioned non-consecutive uplink data to the handover
destination radio base station T-eNB ig 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 81001, the handover source
radio base station S-eNB determihes on the basis of a

measurement report (“Measurement Report” message) recelved
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151 n addition, the End Marker data transmtter unit 14 nmay be
configured to transmt End Marker data to the handover destination
radi o base station T-eNB , after the transfer of the afore 1
non-consecutive uplink data to the handover destination radi o base
station T-eNB is conpl eted. 20[0042] (Operation of Mbbile

Comuni cation System According to First Enbodi ment of Present

| nvention)_ A description,wll e qgiven of .an_poperation.of the nobhile
bomeni o STGbLEe SR atdn G SHACIL O] (AN RRHAA N0 kol R TS

present igwenti-on iWrt 8. LREELENCEL A He 88bi3et Ot 4ribRABlis to perASm
shown in Fig. 3, in step 51001, the handover source radi o base

stati on & ahBddeter (Xnémrpidvdie basnsa ekla deastoehedtby eherliandover
("Measurenment Report" message) received JNTTD-503 froma nobile
stati on WRPworheatidid thnghes tnidov 6 - Hrtee a et ol etz kbl drbys-ENB

whet her the nobile station UE is tp performa handover (X2 handover
froma celdnVMY oPLEFLIRFLLRE Q/e%a&?ur getFaaio %‘%\é st ?tflij‘onthe12

S oNB to & el cont 1oLlRA Y LARRANEUAL. desELARLLAR 2l 8 bR,

station ransmits over conman

Command” yRsSRgSI 14 0sthe 1 BRbIdEE Sl | Ofmbkna t REseeUPRAGT RE UEdd G
the nobile station UE to performthe handover. [0044] 18In step

31002, thedandovEr Soyfeeef gmadi tthddsmddadn on S-eNB transfers
consecutive uplink data to the serving gateway apparatus S-GWN (upper
| evel node)04A) use of a U-plane resource (GTP-U tunnel) allocated by

the serving gateway apparatus S- re, the consecutive data are
the Pl ink dat &wﬁlt@rﬁ’péﬁé% rfj“teew FIMARE HoBiTE SR TOrE G Wi h
eSS DRSS R GOSE e Wi Seay Rl LIS
buf fer wddbaratus s-GWw (upper level node) by use of a U-plane resource
{(GTP-U tunnel) allocated by the sexrving gateway apparatus S-GW.
Here, the consecutive data are the uplink data which are

15 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]

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 not consecutive
(Out-seqguence) ) .

[00458]
Here, as shown in Fig. 4(a), an assumption is made that

the handover source radio base station S-eNB receives uplink

17



t heir sequence nunbers bei ng consecutive (In-sequence) ) . [0045]
20l n step 51003, the handover source radi o base station S-eNB detects
non- consecuti ve uplink data which are uplink data received o 1
nobil e station UE with their sequence nunbers being not consecutive
(Qut - sequence) (non-consecutive uplink data being a uplink data which
are accunul ated in the receiving 25 buffer with their sequence

ggngﬁganQ$lqgl t consecut|¥gm&§%% g%qu%nce%”) “ L00491 \\Ht¥¥g

lhf% aneassunp in i s tad@ that the had%over soutte

radi o bas@héﬁ@ﬂﬂﬁ%& §t%@§oﬁeﬁﬁ'V§§dL§&éﬁmﬁlaH¥£;qﬁép P@@Eﬁ Whth in the

sequence nunbers "0" " "8" fromthe nobile station
UE, and a@@&ﬁﬂﬂfﬁgﬁbﬁﬂﬁbﬂuﬂl nk data in the rece|V|ng buffer. [0047]
5In this case, the uplink data with the sequence nunbers 0" to "3"
are the cobhs€tlutive uplink data which are uplink data received from
the nmobile station UE with their se uence nunber s . bei ng consecut.ive

(1n- séﬁuence) (CofbdEutrie . uph? ke o i FRR SREYCTAT CHIRrRF S
t Ny
accunul atgd 1, £J7'ea(1{ SEegk Végﬁsg%{f{v%‘éﬂig]%%{odggg' hh P& %Cﬁﬁﬂygﬁecﬁe&a

bei ng consecutlve n-sequence T ad tio

uplink datg-a¥ddn EQ%msﬁ%%%%l%ug@ﬁﬁ’ﬁon%E wibh 3 r 8eqlklckNfunbers
non- consecuti ve uplink data which are uplink data recelved fromthe

nobi | e stidimncbhsectibithe|{Indde@emuenc d conekens ibeiugl rdt data being

consecutive (Qut-sequence) (non-consecutive uplink data being uplink

dat a whi cipliek decanvhachd e acsamudediod by Hg freceiiviimns h@fger with

Sequepce umer S A NS S5ty & e SN R s ) )
[0048]

In addition, the uplink data with the sequence numbers
wg# o “g#” and “8” are the non-consecutive uplink data which are
uplink data received from the mobile station UE with their

15 sequence numbers being not consecutive (Out-segquence)
(non-consecutive uplink data being uplink data which are
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 8-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 gource is not received.

[0050]
In step S1004, the handover source radio base station

G-eNB determines that the transfer of the aforementicned

consecutive uplink data to the serving gateway apparatus S-GW

18



20Note that, in the exanple shown in Fig. 4(a), the uplink data with
t he sequence nunbers "5" and "6" are received in a consecutive nmanner
in the radi o base station S-eNB, but the uplink data are t r&&t

non- consecutive uplink data, because the uplink data with the
sequence nunber "4" of the handover 25 source is not received. [0050]
In step S1004, the handover source radi o base station S-eNB

det erm nes that t@e traqg oErthe aLo%%%§@g gg ddgggipcgﬁlwga {éﬁk

data to tHe“se PV|ng ga?eway appar at us 1 ST conpl €

and thus dJralaly 5= Vi kelgidat get-a, t RReSBANI MgrRal c¥RYs ARPRI B1diS,
S-GW Here, the End Marker data notifies, to the serving gateway

appar at uS+HY deieiermphekwary abphhatnsasséar ohet bempbaséont bfeche
uplink data. 5[0051] In step S1005A, the handover source
radi o baseastsid P S-ENB qwtddduisive cmhiahariover destination radio
base statjon T-eNB, a transfer status of the aforenentioned

non- censeditiMe uplink data to the handover destination radi o base

station T-eNB ét%](%%%' Eh%%hy’ he aﬂé%&%e%“sé@‘c@ %&H%o 46%9(?“&{ tion

nmessage) . [00 e shown rn

"SN Stat us cNeARSkeE gest@@gﬁ)e haﬂa@%%scaémina@fowaad% gata yiddidhe
sequence nunbers "5", and "8" are transferred to the handover 15

desti nat immdhotﬂﬁsefest attizamusToeNBie pB658hentioned nonst@ps SHOOHR:
the handover source radio base station S-eNB transfers the
af or enentirgriatk daha dentlee paindeVigy dakt taeblen rElRd chapgewéation T-eNB

destlnatlon ra”é gﬁfe station, T-eNB.
(specifica transmits an “SN Status Transfer” message).

i0052]

In the example shown in Fig. 4 (a), the “*SN Status Transfer”
message) indicates that the uplink data with the sequence
numbers “5%, “67 and “87 are transferred to the handover

15 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.

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 destinationradiobase station T-eNB. Here, the BEnd 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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20[ 0054] Here, when the transfer of the aforenmentioned

non- consecutive uplink data to the handover destination radio base
station T-eNB i s conpl eted, the handover source radi o base H&fiotP3
S-eNB transmts End Marker data to the handover 25 destination radio
base station T-eNB . Here, the End Marker data notifies, to the
handover desti nati on radi o base station T-eNB, the conpletion of the

Hor o, Step 5100880y e BLPPSPA BB 57 S SPE6ATE: S ST80BR00% OF

[0056] g1ggsa. !N step S1006, the handover destination radio base 5
station T-eNB notifies the nobile station UE of the aforenentioned
"SN St at umpolensfer” nmessage. [ 0057] In step S1007, the nobile
station UE performs retransni ssion control of the uplink data in
accordance wit AnlOspesi Silgdedel tiver phaadknew edigpeinatidor madiion HameK)
received fromthe handover source radi o base station S-eNB and th%—xe

"SN SPat FEFafidisf dreNRes Sje HAS 1 it by PHel harddiieroedtE ndtf o

radi o bas statl n T- eNRB, 5] arrpl as shown in Fig.
4(b), whéh Tece “:‘il}?cllnogrl A: S&é%vagcry gigan ﬁedgms it or mati on ( ACK)

for the uplddyq data with the sequence nunbers "0" to "2", "5" and
"8", and then receiving the "SN Status Transfer" nessage indicating
the transfer strat ustafp t helogpt | nkeldat amsboBe | Bthitdond(a)E  ther frnbid e
20 station UE retransmits only the uplink data with the sequence
nunber s "ZRtrRTGWIESIon sleevraln ofi ghequpiink data in accordance with

10 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]

15 For example, as shown in Fig. 4(b), when receiving the
delivery acknowledgment information (ACK) for the uplink data
with the sequence numbers “07 to *27, "5 and “8”, and then
receliving 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 %47 and “77 as shown in Fig. 4 {(c).

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

25 With the mobile communication system according to the
first embodiment of the present invention, when a mobile 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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[ 0059] (Effects and Advantages of Mobile Communi cation System
According to First Enbodi ment of Present Invention) 25 Wth_the

nobi | e conmuni cati on system according to the first enbodi meRt o A%
present invention, when a nobile station UE perfornms an X2 handover,
the serving gateway apparatus S-GWcan detect conpletion of transfer
of consecutive uplink data to the serving gateway apparatus S-GW by

t he handaqvey. squrce  JINLTD 503 I.O S td - use of End
Mar ker déftagd.’lct St(al\sbltﬁq gzqeoﬁr?ﬁ%m é%fel %rf?% %ﬂriggs;%&l%%g to Second
Enbodi menty @fgjPresent I nvention) 5A description will be given of a
nobi | e conmuni cati on system according to a second enbodi nent of the
present i(meitlieogomntihicet sornpestan Ebgsrdinghtovghond Enbddement of
foll owi ng description of the nobile comunication system according to
t he secoftyeseyddiImientitane nobi |l e communi cation systemwi ||l be 10

described focusing on differences fromthe bi | e cqonmuni cati.on
syst eth accor di Ag 6 THEHOPs To56 FeETdekd o VOISR L on
As shown jn . Fi I IS i it 1 : J o\

of an examierraeteralra e SarE o At BE Bl BRe bk AeHlstEl:
station W perforapeacBandovergbSl handevagn Nt er -eNB-handeyarcifdeom
a cell (handover source cell) controlled by a handover source radio
base st atdegmrr(ifdtrisin oAdile halsel s tcatimm)i cEteENB $ps tereldoddidngpivercthe

destination cell) controlled by a handover destination radio base
station (Sseeasd qukiidingite Z2thstnaebbhy FoRRBifADERT BiStRMswill be

enbogi%me t, t Bg)seg{]g Mar ker da(i%ﬁ% ransmtter urhié mcl)gigf t rgn%ur}lairé% ver
sourte r&f%H QY P oI 87 ST JuPBSF €co
system according to the first embodiment described above.
[0061]
As shown in Fig. 5, in this embodiment, a description will
be given of an example focusing on downlink data of a case where
15 a mobile station UE performs a handover (51 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 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
25 Forwarding” method is 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 8-eNB to the handover
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to performthe follow ng operation, in a case where an "Indirect 25
Forwar di ng" nethod is used. Here, the End Marker data transmtter

unit 14 transmts End Marker data (transfer conpletion not i tYCH U
data) to a handover source serving gateway apparatus S-S-GWN after
transfer of downlink data fromthe handover source radi o base station
S-eNB to the handover JNTTD- 503 destination radi o base station T-eNB

through thie. Mandoer SOHESeLIELYi 0, GALeVRY BPPBLALUS, S TN AL .y

handover sti'nation Serving gateway appar at us s conp

Here, thesdknddvarkes gt aghpdiagt eép;%@ﬁa@@érp!@s—@w obnlihes 5 Hdansfer
of the downlink data. 00%3] n addition, the End Marker data
transm t tdgstutidtikdh ofethitndagdogesysappecaradi a-I3asel sisatdan e B
is configured to performthe follow ng operation, in a case where a
"Direct IE¥orvelhei Bgd Merked idntmetndieriess t hbeEgeWEBRkapndsfa the

transmtter unit 14 transmts End rker data (transfer conpletion
not i f PcatidPHR%)°% &% W&J@%A\%@sti nati on radi o base station

T-eNB, af 536§ransfer of downlink data to the handover destination
radi o bas stgtion T-eNB not through the 15 handover source serving

gat eway appar atiys a§a$r@dhandnthenbandaver ddest krahlsen tsekViAdeJal evay
apparatus T-S-GWis conpl eted by the handover source radi o base

st ati on FleNBandderes, sbhecEndadboKeisalattaatiindl Cakti® tLheconipdetedn-of
the transfer of the downlink data. 20[0064] Specifically, the
End Mar ke@exfRman ttmshvl 1 evingi PPe%abiolhelRafd6Rer 3@ Ee & adiiordidse

station S-eNB be confiqured to transmt End Marker data to the
endb0e: BT, FaAreohece desd-on PeERB oFME heithndorhr s

serving 9N EVAY i tter unit 14 transmits End Marker data (transfer
completionnotificationdata) 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
15 handover source serving gateway apparatus S-S-GW and the
handover desgtination 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 transmitter unit 14 of
the handover source radio base station $-eNB may be configured
to transmit End Marker data to the handover destination radio
base station T-eNB oxr the handover source serving gateway

25 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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25 apparatus S-S-GW when no downlink data is received fromthe
handover source serving gateway apparatus S-S-GNfor a predeterm ned
period of time. [0065] In addition, the End Marker data t r aHEMR 13
unit 14 of JNTTD- 503 the handover source radi o base station S eNB
may be configured to transmt End Marker data to the handover
destination radi o base station T-eNB or the handover source serving

gat eway aﬁpalil%n'éover sg%cyg%]%a g)astecgtgggggur ESCN]B n%tPrIe%ZI adfnf%&re

5 Resourcé™ nmessage’in OVEr ~proce

handover g0ynGe &x¢hanaensr ME 43PPelo kevwehanqdely &@é@lné@fb§W!éé¥b
conpletion notice notifies that transfer of downlink data to the

handover lgasd | $edt Donr ademBbase SHat handdvehBsbarstardeet i nt0[R0664ay
In additi on, when End Marker data is received fromthe handover

sour ce sepRINptgE Swdy Cibpahanus SUSANWCCIEat laavapthcdela Rrlere
Marker data transmitter unit 14 of the handover source radi Q base

stat i n S BESEBARIGUF R SRRIRER Preserie < et rges KR from
Va
rker dat g hgotag handoy %&cﬁg émnétng%é‘aﬁl g ggigbj-\lp%{ed%?% EQ‘B tHe

t he handover 'source Serving ga

exanpl e, ek PIdRSTE NG Rt MAGH ¢ fdOeidte Zupndovsy &M Gk

radi o base station S-eNB to the handover destination radi o base

stati on TB=¥B,td e chandadverrsdasténseivingadabebaye appat AbwsT S8 GA
(upper |evel node) may be configured to transmt the above End Marker
data to tsHexdt@tover source radi o base station S-eNB. 25[0068]

Not e that t he functions of the handover source serving gateway
appa?ﬁtus %9%§CNVnay be |nplenented in the handover source radi o base

station S en8 andaaligon Neptunehiong L.t Bechangdouste £841 A Fhe

serving gatemay apparatus T
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-5-GW.
[0067]
For example, when performing “Path Switch” from the
20 handover source radio base station S$S-eNB to the handover
destination radio base station T-eNB, the handover source
serving gateway apparatus S-5-GW (upper level node) may be
configured to transmit the above End Marker data to the handover
source radio base station S-eNB.
25 [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 8-eNB, and also, the functions of the

handover destination serving gateway apparatus T-S-GW may be
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JNTTD -503 inplemented in the handover destination radi o base station
T-eNB. [0069] Next, a description wll be given of an
operation of the 5 nobile comuni cati on system accordi ng t JHHEP-503
second enbodi nent of the present invention with reference to Fig. 6.
[ 0070] As shown in Fig. 6, in step S2001, the handover source
radi o base station S-eNB determ nes on the basis of a 10 nmeasurenent
report ("Measurenmen Rp ", nme e) elv d fro

UE connecjtmgf merfthegl haﬁdgf\}erhg%é?)cg réi(ef%% gg‘e St é%%n@%@%%%gg
t he nobi le sigtion UE is to performa handover over (51 handover)
froma cell controlled by the handover source radi o base station
S-eNB to pooed] controlled 15 the handover destination radi o base
station T-eNB. Then, the handover source radi o base station S-eNB
transmts a hadtgiter ac@mﬂaptimmlerbecgmndof r?é’s@@@éf)itti@ntﬁﬁ the

nobil e statiion UE, the commuand instructin ile stati E to
per f oPm tW%b%Faﬁ\&BU‘B‘Pn%GFGWRYStem accloﬁcgﬂ@p Serpg ent

source r ta to the
handoveracgéq_t g‘%%%%%d{hé%ase sta |on1tésrf%é% he ﬁlv% |ér)1k dat a

bei ng dowdd+4dq data which are anong the downlink data received from
t he handover source 25 serving gateway apparatus S S-GWand whose
transm ssi on t g khawsbiilhe Fiat bonibEstspnd20cbpptiet dthy@byer source
specifically, all of the downlink data transmtted after the first
downl i nk @ f Hasghi @hahéopos‘iﬁl‘% @@Itie*lé‘rlyl%ckﬁ@w@@nﬂq@ﬁls of =a
|nformat|on (uli%% S recei veg“fro he nobi|le station UE. JNTTD-503
[0072f meas Gt PRCEhs MﬁéFBrFHEHEDRFé’EFtFoﬂﬁaﬁ%ﬂ%d" Tt HofFE s

used, theg . adi Ne

af orenment’i one%q}(g ? L%E%%a]toql PE %)%ﬁ%% O\ll/:g)l’ 1Ees rﬁgﬁ%@f}@ rafa% Jé%e
station ToaNB ek it QUERB! e hadH AR m&BHN 6es BLE VORWHAlke¥8Yper form
apparatus S-S-GWand the handover destination serving gateway

appar at us eshrdalert maecab®l Weerdotdre) "fmuoh raecte Forawmtdialgledrdtthoche s
used, the handover source radi o base station S-eNB transfers the

af or emrentha@ERV D wHULHE dadact baghestation 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 mobile station UE,
the command instructing the mobile station UE to perform the
handover.

20 [0071]

In step S2002, the handover source radic 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

25 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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10 handover destination radio base station T-eNB through the handover
source serving gateway apparatus S-S-GWand the handover destination
serving gateway apparatus T-S-GN [0073] In the exanple sh

7, since the handover source 15 radi o base station S-eNB has not
recei ved positive delivery acknow edgnenti nformati on(ACK) for the
downl i nkdat awi t ht he sequence nunber "3", the handover source radio
base Stathﬂﬁnﬁ eNB transfers all of the dowlink data wth the
sequence nunb "3" to "10" to the handover destination radi o base

20 station T-eMB,d 0044L case whdie ShRP “$40Q3¢ FB%WE%H@Q&ermégﬂéﬁels
radi o base station S-eNB detects that the transfer of thé downlink

dat a fromddie hardoeedcseur ceutradi ealdsebatat soat SorNB-¢WBt teansfers
handover 25 destination radio base station T-eNB is conpl eted. Then,
the handder afsmementddinethaswndtiak dats SRBLhe drendeveErde Muknakion
dat a to t he, handover destination radio b%ge station T-eNB in ste

52004> [ GRF5IC Pase statigiph- ?Igléé’i% ’h}@r‘f"ﬁ R RRYSHSOET CErRerving
handover AaliNALEonadiabase. shatlenl 68 RGLLoRDR. SaaUEng S, SANLLS)

bet ween t ata FECEIVE rom

andt hedo}(%ﬁﬂé@@%ﬁt éﬁﬁ&%t’ﬁgf o ef i r sth ad Q:té?s?ees%ﬁékén theby tie@i St
t he End rker ‘data. [0076 Here, the End Marker data maybe

one thatdeﬂdﬁﬁmng%tmﬁtwgdths haBGQVEhes@am@avmmweauquﬂxaﬂmo base
apparatus S-S-GWN [0077] 10Wth the nobile conmunication stem

accor di ng tad ideS selB rid sl srehe aforeneerpreared dpwéﬁp tasentiae

nmobi | e station UE erforns an S1 handover, the, handover stln tian
ool DO ba e IGe R R JECEaD T Eroni e TP denh | e

domnllnk&ﬁg&&&g&tggupggd% %@ﬂ%§“§§@é%8§ d@@é%é%ﬁ§3§t§léﬁnand 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 “37, 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
20 station T-eNB.
[0074]
In step 82003, the handover source radico base station
S-eNB detects that the transfer of the downlink data from the
handover source radio base station S-eNB to the handover
25 destination radioc base station T-eNB is completed. Then, the
handover scurce 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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15 T-eNB by the handover source radi o base station S-eNB by use of
End Marker data. In addition, the handover source serving gateway
apparatus S-S-GWcan detect conpletion of transfer of downlink data
fromthe handover source radio base station S-eNB to the handover
source serving gateway apparatus S-S-GWby End 20 Marker data. [0078]
(Mobi | e Comruni cati on System According to Third Enbodi nent of Present
I nvention) A description will be given of a nobile conmunication 25
system according to a third enbodi nent of the present invention with
reference to Figs. 5,8 and 9. In the follow ng description of the

nmobi | e comruni cation_ s cordin 0 t hi e iggm% he
nobi | e connunicathgﬁnséé%gﬂ%%ﬁqI€i%3 éichggﬁff%%%Eiggagn |‘?§%ences
from t he nobbketoemiunireat d bAssyshetn INNEDOHESras cendemng: tontiree

first enbodi pent descri ped. above, [0079 As sho in Fig. 5,
in this enbolFPhEF” “B° RO¥EF id8ﬁavﬁe1cle45%d it 7BnRst “Bﬁe%géﬁﬁf é’O%e
focusing on upkicAK adah Bi kB RS2 1 WBEEEoM tAe TBBL €adidabiaNstd ion
perfornms a handover (S1 handover, Inter-eNB handover) froma cel
(handover Ssofi¥ c&sc &F| Fhe dmfr B2Tk¢d B§t® handover source radi o base
station (firspofgdi o base station) S-eNB to a cell (handover
destination cell) controlled by a handover destination radi o base
station (second rddre baseEntiMatkatirtp MTaeMB.one that is transmitted

by the handover source serving gateway apparatus S-5-GW.
[6077]

10 With the mobile communicaticn 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 transier of
downlink data to the handover destination radio base station

15 T-eNB by the handover source radic base station S-eNB by use
of End Marker data. 1In addition, the handover source serving
gateway apparatus $-5-GW can detect completion of transfer of
downilink data from the handover scurce radio base station S5-eNB
£o the handover source serving gateway apparatus 5-S-GW by End

20 Marker data.

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

A description will be given of a mobile communicaticn

25 system according to a third embodiment of the present invention
with reference to Figs. 5, 8 and 9. Inthe followingdescriptiocon
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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[ 0080] In this enbodi ment, the uplink data transfer unit 13B

of the handover source radio base station S-eNB is configured to

di scard uplink data received froma nobile station UE whose N&D-503

sequence nunbers are not consecutive (uplink data accunulated in the
recei ving buffer whose sequence nunbers are not consecutive). [0081]
Here, a description will be given of an operation of the 20 nobile

comruni cat I on d%{ae% em atci]cortdl%gtgt Q thff th| rd enbcmqD Ent of t he present

i nventi o W th erence to omm in Fig. 8,
in step S3Yy1 the handover source radlo base station S-eNB

determ nes on the basis of a 25 neasurenent report ("Measurenent
Report" nessage)s skeceh\edrigom ainaiieenbaiinentE caspeetipdibn willel
handover source radi o base station S-eNB whether the nobile station
UE i s tohredivem af hamdoeam{sSEocasdoger) Ypbhnk dadla igoat ¢ate etiase

t he handover gurce radi o base_station S-eNB to a cell controlled b
the JINTFOEB3le station UE performs a handover (S1 handover, Inter-eN

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
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
consecutive) .

[(0081]

Here, a description will be given of an operation of the

20 mobile communication system according to the third embodiment
of the present invention with reference to Figs. 8 and 9.
[0082]

Ag shown in Fig. 8, in step S3001, the handover source
radio base station S-eNB determines on the basis of a

25 measurement report (“Measurement Repoxrt” message) received
from a mobile station UE connected to the handover source radio
base station S-eNB whether the mobile station UE is to perfoxrm
2 handover (81 handover) from a cell controlled by the handover

source radio base station $-eNB to a cell controlled by the
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handover destination radi o base station T-eNB. Then, the handover
source radi o base station S-eNB transmts a handover corrrnatrhggwma
("Handover Conmmand" nessage) to the nobile station UE, the T
instructing the nobile station UE to performthe 5 handover. [0083]
In step S3002, the handover source radi o base station S-eNB transfers
consecutive uplink data to the serving gateway apparatus S-GWN (upper

| evel no e L-Ppla I:es - nel |l o d
by the SarvTie ot Luns ahbiPhr RECIBIRARE SOnbiIR A LMATR e Pl

data are npgddiledalcudRcenved haoa e mmbid-enst akrhaBnWEsW tHaddieldr
sequence nunbers being consecutive (In-sequence) (consecutive uplink

dat a bei ngommEnd K “dandowercticmamendt eneadaatedd tbntitdienabadel wtagibofdmr
with 15 their sequence nunber being consecutive (In-sequence)).

[ 0084] the commegiceyrSICUTALINhENRaR@EVEe §6aFéenr i Bo badet @t
S-eNB dizgﬁﬁfs non- consecutive uplink data wi thout transferring the
non- c8ns &€ uplink data to the handover 20 destination radio base
station TrgNB Here, the non-consecutive uplink data are uplink data
whi ch are recéived fromthe nobile station UE with their sequence

nunbers being nel LrepsecifiNe HUthSRHUANREC o N 1EQISe G d &/ 6s i i dik
data being uplink data which are accunmulated in the receiving buffer
25 wi t h theiNB sequerdeesncaobeesubevagmidnke dasectn ithe §@uvisg o)y .
[ 0085] Here, as shown in Fig. 9(a), suppose that_the handover
source r AR Sral HPREENE YRESIoRes PHeUEMIIR HabheW LIRS Qe
sequence "0".to 3", "5Y, "6" and "8" fromthe nobile s i on
e SRa” LR Eratethe e by £he 2Ry P iRy BRPRERE SR ol <
case, th d r I e i j :

ol 1k At Che R e LA TS G R PR I OEREERER o
non- consesiy | Mebipki NMedtteh [DBO8Blth theirl eshemdE083Bbethe being
handover source radi o base station S-eNB determ nes that the transfer
of the afaonsenttiored (Conseguenee)upléokseetaive tipd iger vidagagatewey
apparatus S-GW 10 is conpleted, and_then transmts End Marker data to
t he handdRridodpée @Jé%‘gﬁrﬁ@géicéwléﬁﬁéf A Udssrscenyingr uffas wBridh

Merker naonifies, to the handover source serving gateway ap anat us
S'S G (R CoMIEHTI JIUEHE (HS GTOBT el Foncet st ik
dat a. [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
20 destination radio base station T-eNB. Here, the
non-congecutive uplink data are uplink data which are received
from the mobile station UE with their sequence numbers being
not consecutive (Out-seguence) (non-consecutive uplink data
being uplink data which are accumulated in the receiving buffer
25 with their sequence numbers being not  consecutive
(Cut-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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15[ 0087] Here, the handover source radi o base station S-eNB
does not transmt the aforenmentioned "SN Status Transfer" nessage to
t he handover destination radi o base station T-eNB. [0088]

20Accordi ngly, the handover destination radio base station T-eNB does
not notify the nobile station UE of the aforenenti oned "SN Status,
Transfer" %§§ﬂg’@1’€iet%@ﬁbe’f%0‘@§] EFOR"thi 3" r €850 i"8 "skepm $3608oP T e

Gata | n SEERUACHE vt ORI BOA S S ICLFIaRy AekRoh cHORERTCe vin
i nf or mat |%ép< C&?ll egaggoqﬁ%%g]gdgg%grsoﬁﬁg cgaﬁg_g ?%?@S&V\%tlon

station S For exa s shown 1 n Fi

t he nobi I@-@N@tdl@taﬁdé\rma u?@?anldﬁié.@@&hm el @\émn@@kﬂamb@ﬂgnwt
information (ACK) for the uplink data with the sequence nunbers "O0"

to "2'5, "% amud"88Y, thielcbbire stratdonsdduirere anshinls dxty. t he

upl i nk data W|th t he sequence nunbers "3" to "8" as shown in Fig. 9
(c) . 5[0 Wth the nobile comruni cati on system accordi ng
tothethlrde odi. nent ent i nvention

wher; bi | \
oatton TE oer 157 B sadodd e sher B Riac BECBbL2R: 680 %iRe dfaiton
S-GW can getget seerpletican @f it r @Héf e 0fc eansgeutdne uplinks dat ndd

to the serving gateway apparatus S-GN by the handover source radio
base st atddiis SeiNBrdYupiseloBakEsde dbfkersedatig gateway apparatus S-GW

10 is completed, and then transmits End Marker data to the handover
source serving gateway apparatus S-S-GW. Here, the End Marker
notifies, to the handover source sexrving gateway apparatus
S-8-GW, the completion of the transfer of the consecutive uplink
data.

15 [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.

[0088]

20 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

25 performs retransmission control of the uplink data in
accordance with only positive delivery acknowledgment
information (ACK) received from the handover source radio base
station S-eNB.

[009%0]

30 For example, as shown in Fig. 9 (b}, when the mobile station
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[ 0092] Not e that operation of the above described nobile
station HE, the radio base station eNB, the exchange MVE aqﬂN$ 503
serving 15 gateway apparatus S-GWN nay be inpl enented by neans ©

har dware, a software nodul e executed by a processor, or a conbination
of both. [0093] The software nodul e nay be provided in any type of
storage 20 nedi um such as an RAM (Random Access Menory) , a flash

! v now ! e
ey DU, SR 0GR (Rasall o gyl

regi ster,usl it dadiaSlvitd tRSVERIendl SHmk@ra “CD- ROM2{ 0094] aRBThe” ,
storage nediumis connected to the processor so that the processor
can read Hmimnabifle $pédoiontiBretrensant stonihdéhst opagekmstiaimi thl sioe
the storage nmediumnmay be integrated intg the processor. Al so, the
storage MERAYRRGHEENETT octsslt MRy e SO ol T an’ K8 C. The ASIC
may bg prﬁﬁhgfp in the nobile JNTTD-503 station UE, the radi o base
stati on eNB,”" T"he exchange MMVE and the serving gateway apparatus S-GWN

Al'so, the storage MR d NGRIAEESSO oYy DR QVEGEgi Ad tHethe
nobil e station UE, the radio base station eNB", the exchange” MME and

t he servidlg gabaneyibeappsf ahd B Asnaeit $6h et ctDaRRREN e s DO
Her ei nabove, the present invention has been described in detail using
t he abovdiR weadiorssst anndwéwerdovielr ,i shappeireing e dwwyeapkbrbedsi fi- EHe
art that the present invention is not 10 limted to the enbodi ment
descri bed e 4R MEATRICHIBh S Fahd 2PEE Rt POnSOBFEFREIYRWRAE K data

| nveqhl O £3R S SRS I LNONE ASRREU LA COR e SRLIhlna0d.s000e: oL

t he present 1 nvention escri € scope O

clainms. Thisio Wile | stLeRSH | PRAHSSLI tlsd Sof Mind |disitd Atdyes pur pose,
and has no
[0082]
Note that operation of the above described mobile station
UE, the radio base station eNB, the exchange MME and the sexrving

15 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

20 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]

25 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 mediummay 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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15 intention whatsoever to limt the present invention. |NDUSTRI AL
APPLI CABI LI TY [ 0096] As descri bed above, according to the Q@@ﬁﬁﬁe
invention, 20 it is possible to provide a nobile comuni cat 1 Pdd
and a radi o base station which allow the serving gateway apparatus
S-GWto detect conpletion of transfer of consecutive uplink data to

t he serving gateway apparatus S-GW (or handover destination radio

base st até@é‘tw;ﬁ'ﬂfﬁe Ry d 'l%dl@%%‘é%r sTAULGR BRI, Otgéséxgﬁa étﬂ'“%% and

S-eNB when a station UE perforns an X2 handover

handover . t}dQtving gateldyadgptirotusagscondi ngdo, the ptesagé medium
invention, it is possible to provide a nobile communi cation nethod
and a radind thNTFDo868sbase s bat poavidied Hiralthewitheldatddviem UE, the
destination_radio base station T-eNB to detect conpl etion of transfer

of downl i T HRAPESES tHel taRiBy et 8SCrAREPINMF 28100t B2 S8 YA FHEGWRKB
by the handover sour éwrad o(?ase statlon S-eNB when a nobile station

5 UE per fors & %uss,l hahdBv et TS e ‘fﬂ‘?&?rﬁ%% 1 e conmuni cati on

nmet hod copgydsj ng the steps of: (A) transferring, froma first
radi o base station to a second radi o base station, the downlink data

whi ch are anongid:f rédmitd Nnkhdabt ved@teiiveeition Bas U deevelibadden

and whose transm ssion to a nobile station is not conpleted yet, when
the firstdetaiil Usdsw $hat ibaveetmpadrent hdrovdremplitl éSssapphvantsteo
perform a handover_froma cell controlled by the first radi o base

station t'dFTeHI b r o1 BREp§TENENSEC SR %%%s@‘ﬁ%%% 1nget

10 limited to the embodiment 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

15 intention whatsoever to limit the present invention.

INDUSTRIAL APPLICABILITY
[0096]
As described above, according to the present invention,
20 it ig 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 radic 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
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(B) performng, at the second radi o base station, sequence control
bet ween downl i nk data received fromthe upper Ievel node aQﬂmﬁﬂ? 03
downlink data received fromthe first radio base station by use o
transfer conpletion notification data, when receiving the transfer
conpletion notification data. [2] The nobile comuni cati on net hod
according to claim1, further conprising the step of: (O
transmtt S | a 0,

base St ation T (T anar o oo et o aa T oty o tag e o LB R
transfer efadiuen doenki 1K ddaka of ¢ofip 1 diei b loH trafds pebasedskal iAR data
t he second radi o base station is conpleted, the transfer conpletion
notifi catﬁmmmtmndmimtdaaj:immmagtﬁmrbaﬁe tdim ttircan St-aNBb by Hae
downl i nk data. [3] The nobil e comuni cati on_net hod accordln??to cl aim

1, furt hdPRASHHT SPHECE 7P &ase statioppy-eNB AT 8 AP {f othdhen
first q§% ba%f StatIOQ% gh \gecond radi o base station, the
trans?er rﬁﬁ QW 8t it SRS Hat a received fromthe upper | evel
node. [4] The nobile connunlcatlon met hod according to claim 2,
wherein in the step (A, when receiving no downlink data from
t he upper |evel node for a predetermned period of time, the first
radi o base station transmts the transfer conpletion notification
data to the second radi o base station. [5]A radio base station
conpri si ng: a downlink data transfer unit configured to
transfer down link data to a different radi o base station when it is
determ ned that a nobile station is to performa handover from a cel
controlled by the radio base station to a cell controlled by the
different ration base station, the downlink data being downlink data
whi ch are anong the downlink data received from an upper |evel node
and whose transm ssion to the nobile station is not conpleted yet;
and a transfer conpletion notification data transmtter unit
configured to transmt transfer conpletion notification data to the
different radi o base station after the transfer of the downlink data
fromthe radio base station to the different radi o base station is
conpl eted, the transfer conpletion notification data indicating the
conpletion of the transfer of the downlink data. [5] The radi o base
station according to claim5, wherein the transfer conpletion
notification data transmtter unit is configured to transmt the
transfer conpletion notification data to the different radi o base
station, when no downlink data is received fromthe upper |evel node
for a predeterm ned period of tine.
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[ 7] The radi o base station according to claimb5, wherein t he
transfer conpletion notification data transmtter unit is configured
to transmt the transfer conpletion notification data to the
different radi o base station, when a_switch conpletion notice is
recei ved fromthe upper |evel node, “tR&™Swi t ch conpl etion notice
notifying that transfer of downlink data to the different radi o base
station is started. ABSTRACT A nobi | e communi cati on net hod
according to the present invention includes: the steps of: (A
transferrihp, & onkkl® fdomsunigditdorasetsodt fompESseng) the srepppet :

| evel node (S Q) «Gfaadill gy URLIK 0843 skeeahy8nhLom 8 fPoh & o
station (UE) with their sequence numpers being consecutive, by use of

a resour cEHIDIAEP RptnhStFGigen | &Pl dpyaeink- épfa WRLARt FeC f3IRAT
_radit 0 ba?@létca;tv}hrgrﬁg(ksdame) E@@%@&@Hngﬁ?@w ¢ xmt;%k;le]g_ ﬂa@;ﬂét@ﬁé@%%&é@)
() operrorma angaover ; Jransm In rom 1S ra 0 Se
Statr o (SR O 2 o Gl LA IPHLL b W i T Pt 60 el S bEp e
not i fi catf s idatadl iaf baset diea t @ s¥etre rofi ridse t hat sigodi triokd lepktakidatas

to the up | ev - i anpl-e , r.el easi.ng, .
the upper P B0 AdR T A ol E RSP R gty SR R B Rao
transf er loogpl etdohomotef fcaeloncaeatzolieguby Ihe second radio base

station; and

{(B) performing, at the sgecond radio base sgtation,
gsequence 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.

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

indicating the completion of the transfer of the downlink data.

[3] The mobile communication method according to c¢laim 1,
further comprising a step of:

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

notification data received from the upper level node.

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

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 transmits the transfer completion

notification data to the second radio base station.
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[5] A radio base station comprising:

a downlink data transfer unit configured to transfer down
link data to a different radio base stationwhen it ig 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 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 transfer completionnotification
data indicating the completion of the transfer of the downlink
data.

[6] The radio base station according to claim 5, wherein
the transfer completion notification data transmitter
unit is configured to transmit the transfer completion
notification data to the different radioc base station, when no
downlink data is received from the upper level node for a

predetermined period of time.

[7] The radio base station according to claim 5, wherein

the transfer completion notification data transmitter
unit is configured to transmit the transfer completion
notification data to the different 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 different radio base station is started.
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