1 Description Title of Invention METHOD FOR CONTROLLI NG HANDOVER, USER
EQUI PMENT, BASE STATI ON, AND RADI O COVMUNI CATI ON SYSTEM Techni cal Field

[ 0001] The present invention relates to a nethod for
controlling a handover, a user 10equi pnent, a base station, and a radio
comuni cati on system Background Art [0002] In Long Term Evol uti on- Advanced
(LTE-A), which is the next-generation 15 cellul ar conmuni cati on standard
that is discussed in Third Generation Partnership Project (3GPP)

i ntroduction of technol ogy cal |l ed &#seimsionaggregati on (CA) has been
studied. The carrier aggregation is technology that fornms a conmuni cation
channel between a user equi pnent (UE) and a base station (BS, or evol ved
Node B (eNB)) by aggregating a pluadfhye@bonf requency bands that are
supported in LTE, for exa 20 and thereby i nproves communi cation

| e,
t hroughput . MEFHAR EQReGONHRALLIMNE Fid¥aOVERoAS IO RRLAPYEN BB AHannel by
the carrier aggregati | I . } . The bandw dt hs
of fredhency bandsa$h§ﬁfg§éﬁ§b§§gggPggﬁﬁgﬁﬁﬁkgﬁgb%i§§§i§§%3.0 MHz, 5.0 MHz,
10 MHz, 15 WMHz, and 20 MHz. Accordingly, if five bands of 20 MHz are
aggregated as conponent carriers, a comunication channel of 100 25MHz in
total can be fonned. [0003] Tech@iapbisksht carriers that are included in

one connugbﬁ@fion channel in the carrier aggregation are not necessarily
conti guou ]one another in the frequency direction. The node in which

conponent carri efig RERnAfengitrefRitth GUAMELA %%ﬁtr@@i%%%tﬂbﬁﬁmiré& 4 B&r
frequency direction is called a contiguous node. On the other hand,
10 equipment, a base station, and a radio communication system.

Background Art
[0002]
In Long Term Evolution-Advanced (LTE-A), which is the next-generation
15 cellular communication standard that is discussed in Third Generation Partnership
Project (3GPP), introduction of technology called carrier aggregation (CA) has been
studied. The carrier aggregation is technology that forms a communication channel
between a user equipment (UE) and a base station (BS, or evolved Node B (eNB)) by
aggregating a plurality of frequency bands that are supported in LTE, for example,
20 and thereby improves commmunication throughput.  Each frequency band included in
one communication channel by the carrier aggregation is called a component carrier
(CC). The bandwidths of frequency bands that are available in LTE are 1.4 MHz,
3.0 MHz, 5.0 MHz, 10 MHz, 15 MHz, and 20 MHz. Accordingly, if five bands of
20 MHz are aggregated as component carriers, a communication channel of 100
25  MHz in total can be formed.
[0003]

Component carriers that are included in one communication channel in the
carrier aggregation are not necessarily contiguous to one another in the frequency
direction. The mode in which component carriers are arranged contiguous to one

30  another in the frequency direction is called a contiguous mode. On the other hand,

the mode in which component carriers are arranged not contiguous to one another is



the node in which conponent carriers are arranged not contiguous to one
another is 2 called a non-contiguous node. [0004] Further, in the
carrier aggregation, the nunber of component carriers in an uplink and the
nunber of conponent carriers in a dowilink are not necessarily equal 5 The
node in which the nunber of conmponent carriers in an uplink and the nunber
of conponent carriers in a dowlink are equal is called a symretric node.
On the other hand, the node in which the nunber of conponent carriers in an
upl i nk andallpda pembertiggpuseagonent carriers in a downlink are not equal is
call ed an[ﬂﬁg tric node. For exanple, in the case of using two conmponent
carriers i uplink and 10t hree conponent carriers in a dowmlink, it is
asymetric carrimithagal 8wadaroft ago®R@Bdn, the numbed & EdghReROMMEE gakh on of a
conventional cellular systeminvolving the carrier aggregation, allocation
i nf or mat i orpliok and theuwindwst pHeemewent eegert ithadowvslinkaredundoagsaiihf At i on) i s

transm_tt from.a hase,stati,on from each user.equi nt over a.downli nk
bontrob chiBide R s R bt e P BRT e S R e 18 S e T T
radi o comaypigeatdiQRrMet il AVRIWING 4bRqeaTE icBNle@d I BRI OModeheoschedul i ng
information can be transmtted according to two kinds of nethods. A first
met hod is<ahmémh¢dh¢mM¢hhtwh@h@mmmemmk@%aﬁmpﬁnmmdMﬁsméppnmeﬂmt@Mﬂhdividua
conponent carriers as is, In other word rst,.net hod, a contro

i t he f.i.
channel  f JFIST Of SVEREITE SETEEHEAUAT R T FEARACHEH (RSt & PPAHRSHSsT on i n

a certain ,gAROTRRALxSAPIE! B thb Ta&esf dS SR tNBp&RAr 88RERALNRY KAARAAENT
carrier. In this disclosure, the first method is referred to as a straight

scheduldi nghreetchmgonddh carhiersoh helowmdined, it ispsgmeetondimetdggagatorcont r ol  channe
for transqbéb$ng scheduling information on data transm ssion in a certain
conponent lier is set inside a conponent carrier different 25 fromthe

correspondi ng coERRRNLorfAlhicEion HFGOEMNBGIdAI LBRuISE SRt TRELI08e BeN

comuni cation resources used for transm ssion of scheduling information are
aggr egat edcar@err aggregatbn.ovkbodacanl iotrcmpiiad of yeomormuinitgeat rasminces Glinces i s
reduced. Thus, .the second net hod . can_achi eve a_hi gher throughput than the
First met HRSASUAS THPEI RO I EUREITEhEOR dCtE SHEPRIET S aPSr HRPR 2 a

oSS Tt G o LA, mobedlon oy o ov
| n ot her wohkahsel)onén chdinnedmmaniceger ineg iavolBing the carrier aggregation, the
scheduling information can be transmitted according to two kinds of methods. A
first method is a method in which a conventional method is applied to individuoal
component carriers as is. In other words, in the first method, a control channel for
20  transmitting scheduling information on data transmission in a certain component
carrier is set inside the corresponding component carrier.  In this disclosure, the first
method is referred to as a straight scheduling method. On the other hand, in a
second method, a control channel for transmitting scheduling information on data
transmission in a certain component carrier is set inside a component carrier different
25  from the corresponding component carrier.  According to the second method, when
communication resources used for transmission of scheduling information are
aggregated, a ratio of overhead occupied by communication resources is reduced.
Thus, the second method can achieve a higher throughput than the first method. In
this disclosure, the second method is referred to as a “cross scheduling method.”
30  The straight scheduling method and the cross scheduling method can be complexly

used within one communication channel. In other words, one channel configuring a



comuni cati on channel may be operated by the cross scheduling nethod, and
anot her channel nmay be operated by the straight scheduling nethod. [0006] A
handover, which is a basic technique f?r achieving the nobility of a user 5
equi pnent in the cellular comruni cati oh standard, is one of inportant
subjects in LTE-A In LTE, a user equi pnment measures a conmmunication
quality over a channel with a serving base station (a currently connected
base station) and conmuni cation qualities with peripheral base stations and
transnit s @nreasctenedtanndporay bompaiattidnby rbasupsnheduling nistoderading base

station. Receiving the 10 neasyrenent report, the serying base station
det er m nes® ﬁléag‘niﬂcfn@k %ggeéaggﬁéﬁ()%}g%gg@ggulg}g PREHeasur ement s
cont ai ned fpfpghe report. Then, if it is determned that a handover is to be

executed, a handover is carried out anong a source base station (the
servi ng base st ahhanldyef, srhéchaishabrsovieeniquehior aduevieg ticpmebidily elhalusert ar get

base station.(a servin se stati.on. after, a, handover) in accprdance with
155 pr SacrSENTEH G Ui PRINE TRr IRk df BP0 PBAPBWAE the  on

Li st Pat entrikid ergtre, L0RQYIcRORALE Mool AlodfubichBoR 0R1i8322934 Surmary
of Invention Technical Problem[0008] 25However, no case has "been reported

wher e act i shencgdnswittles ateidng i lsgi st@mnt ¢a howendy cannsctalitbase statidoy end
procedure in a radjio co

n|0ﬁtion i@golving the carrier aggre ation.
[0000] communication gialiss Wit msTRBHACVASY SHRORbH Bl SO Bt ent
Literaturelor containing measurements to the serving base station. Receiving the
10  measurement report, the serving base station determines whether to execute a
handover based on the measurements contained in the report. Then, if 1t 18
determined that a handover is to be executed, a handover is carried out among a
source base station (the serving base station before a handover), the user equipment,

and a target base station (a serving base station after a handover) in accordance with

15  aprescribed procedure (e.g. cf. Patent Literature 1 below).

Citation List
Patent Literature
[0007]
20 Patent Literature 1: JP 2009-232293A

Summary of Invention
Technical Problem
[0008]

25 However, no case has been reported where active consideration is given to
how to carry out a handover procedure in a radio communication involving the
carrier aggregation.

[0009]
In the existing handover procedure disclosed in Patent Literature 1,

30  processing such as a handover request, approval of the request, issuance of a

handover command, and random access to a target base station is performed under



30processi ng such as a handover request, approval of the request, issuance
of a handover command, and random access to a target base station is
performed under 4 the assunption that,one comruni cati on channel is
configured with one conponent can-i er. Wen the carrier aggregation
technique is introduced, since conponent carriers are assuned to differ in
the channel quality fromeach other, it is desirable to execute a handover
for each conponent carrier. However, under the circunstances 5 in which the
cross schebehisugmpiet Hiod ong cempiumyesidon haench icpravimeredug sy ope cpaperinh dat a
transm ssi on, and control . channel .used.to transmt scheduling. information
rel ated t &tdta Hstﬁf SBIT5H 4e8FPERRCY ggcéxp@&eixﬁ %{pf"ﬂﬁuéﬁ? @n?lng%ﬁ%% en P
carriers. HQfert RieSis5i8RASOB.dif6A tike HANHAVRELRTRGE didiEothtr, RAE Rest@bleament
carrier is not appropriately controlled, data | oss nay occur due to | oss or
m smat chi regeafte sdhedoder fig daoh compeneohcaBior  tHvdviek andprog @jreumstances | n thi s

regard, the present invention ai 0 praovide a,nethod for .controlling a
handovér, ‘ﬁé‘&? %E‘qﬁf’?fr%ﬁ?‘,l“?‘_&gﬂ}é%go‘i f‘sa%)rfl@ﬂyecgﬁddaéa Fhapng! &ss | _E:fg?ril on
system wWhigh a5&nRANE I anand chiiRN QHeanantie@n€ cARAR! &hefulRRr fndsafen a
handover wth no 15 data | oss even under the circunstances in which the

cross schedlatddng daet thaodmi sioamph by éokatc8oh i ffaranttconPoopitentiaa® 1 Hor 20Accor di ng

to an aspect of %he ngaent invention, there is provided a nathoAlfor
control | | T§&9ThXHEB RO BIPEOE S O 1hERER CPRPPSH PEE 1S BebHP B St at i on

by a user &Q%HE@ 2l 0Rn RES LA BR: HAGQrGATHHRhHB I h QYR AfSGAERHAI Cati on
channel fomed by aggregating a plurality of conponent carriers, wherein

scheduloi ngorithé Bkaiat i on on each conponent carrier is transmtted to the user
equi pnment 25 according to either of a straight scheduling nethod and a
cross schddl¥ihg method, and the nethod inciudes, at the first base

station, Commnfjfn'lﬂisfrég;aﬁ&, it Cgﬁ@[)nv%ﬂmpﬁﬁ@&o bRVRE!S ALMbA faRdeV ek f rom the

first base station to e s ase station on a second conponen% carrier
t o be operateticesar ciengqti@michie ashasai sghions elrbdubdiogcomstiodation sywensecond

base station, when it is determ ned that handqver. 30on first. conponent
carrier fobiishiangnevd aélfldg’é’r%"@ﬁé’éél?ﬁ&@@?%@gpﬁgo%n%é‘ RV & PRO12]

15 data loss even under the circumstances in which the cross scheduling method is

employed.

Solution to Problem
[0011]

20 According to an aspect of the present invention, there is provided a method
for controlling a handover from a first base station to a second base station by a user
equipment that performs radio communication over a communication channel
formed by aggregating a plurality of component carriers, wherein scheduling
information on each component carrier is transmitted to the user equipment

25  according to either of a straight scheduling method and a cross scheduling method,
and the method includes, at the first base station, commanding first the user
equipment to perform a handover from the first base station to the second base
station on a second component carrier to be operated according to the straight
scheduling method in the second base station, when it is determined that a handover

30  on a first component carrier following the cross scheduling method is to be executed.

[0012]



5 Further, the first base station may command the user equipnent to
perform a handover on the second conponent carrier in which a channel for
transmtting scheduling information oqsthe first conponent carrier is
posi ti oned before a handover on the fiTst conponent carrier. 5[0013]
Further, the nethod may further include, at the first base station,
commandi ng the user equi pnent to perform a handover on the first conponent
carrier. [0014] 10Further, the first conponent carrier and the second
conmponent carri durtiray tedirstese stagorc wap spamand dre yser cquaprdentiie PadHod  may

thriller include, at the first base station, ,changi.n chedul i
infornati&ﬁn@F§ﬁ§H¥ SWOWifﬂgﬁMBﬂﬁpﬁ%n?ﬁP%?ﬂ%%hﬁdﬁgﬂ?gcg?rF%?mﬁﬁgﬂlphe
cross scheduldundy MEbARH chOntiefist tahpiiens ehaduk pbatsRidReRelRngr i 1 st
handover is executed. 15[ 0015] Further, the first base station may

change t heonsbhédulcomgonanf et i on transm ssi on nethod on the first

conponent rier fromthe cross scheduling nmethod to the straight
i ng et i i

schedullnd lhod according to a change request of the scheduling

information transyyesi g WRiRRd 4P MuANMS ShcIBgL BIMBRE fRkatbRasstgxecut ed 20
measur enent. [0016] Further, the first base station may change the

schedul i ngohmfiordivet trenuter ansipnssi do peefonnda duanddver fonr e Gwhsomeatentarri er
fromthe cross scheduling nethod to the straight scheduling nmethod after a
handover réfifést is confirmed by the second 25base station. [0017]

Further, thgidjirst conponent carrier and the second conponent carrier may
be the saAﬁ cgnponent carrier, and the second conponent carrier may be
oper ati®d accor dilgthen thdfirss compghnt seimeduhd thy: srevibdompenehecaseomdy base

tation after a 3 n r f he fi i h
:t at : on i Sbeptgf,: ﬁ@pgg%pg%égige]r%g{nagd tehe 1!n<rat E)d lljnaaifefu?t}léartilnc Edé, %t Eheeﬁrsste k():a%cr:] d base

station, changing a scheduling information transmission method on the first
component carrier from the cross scheduling method to the straight scheduling
method before a first handover is executed.

15 [0015]

Further, the first base station may change the scheduling information
transmission method on the first component carrier from the cross scheduling method
to the straight scheduling method according to a change request of the scheduling
information transmission method from a user equipment that has executed

20  measurement.
10016]

Further, the first base station may change the scheduling information
transmission method on the first component carrier from the cross scheduling method
to the straight scheduling method after a handover request is confirmed by the second

25  base station.
(0017}

Further, the first component carrier and the second component carrier may
be the same component carrier, and the second component carrier may be operated
according to the straight scheduling method in the second basc station after a

30  handover from the first base station to the second base station is performed.

[0018]



6 Further, according to another aspect of the present invention,
there is provided a user equi pnment which includes a radi o comruni cation
unit that perfoins radi o conmunication wth a base station over a

conmmuni cation channel formed by aggreg%ting a plurality of conponent
carriers, a control unit that controls a handover 5 froma first base
station to a second base station by the radio comrunication unit, and a
qual ity neasuring unit that neasures a channel quality of the commrunication
channel bet ween Futtbenusecordipgi prentthandsiteee of i the t prosese isteatipon thophes ei n
schedul ing information on each, conponent garrier .S tran 'tteﬁ?according
to either DEIVIge %Pﬁ?&ﬁwpgﬁﬁgw‘Fﬁﬁ%gwg?ﬁda'@ﬁﬁmgﬂ%P%¥§“£8ﬂ IR°Rg " Het hod,

and when i, %b%o&%&ﬁé&igﬁ%w%a& A0 hapdRvietomdRuRcltidhsdhasTEBRSAL bear ri er

followi ng the cross scheduling nethod is to be executed, a handover from
the first dgaseatdigd plumalite of benperoncirbiasea somtdl @nit ¢t aosieds adiasdrmgonent

carrier to be operated according tp the straight scheduling nethod in the
second5ba_§§n%ta shbasestatiopdp aeggg%qffg@ea%%@pgq)%@etrg&g C(‘?B}Wfﬁﬁﬁfml‘)%mﬁt he first
base statign., %%p#%%mﬂnﬁunﬁthﬁqﬁ&gg&ﬁE@&ﬁﬁﬁgl gﬁ@qﬁaﬂgbgghnﬁﬁﬁggﬁ of the

present inventro ere I's provided a base station which includes a radio
conmuni catdhemellbictwdehahe pedrfauimnanadhd tioo fimat bizgasthtom, witteheia sdssliuhegui pnent

over a conmmuni cation channel fow ed by aggregating.a plurality of conponent
carriers, aifgmatiebm Eh GERIPODE SETIED h‘%lﬁr@%g“tée ¢ g%@é’#ﬁ‘?roogm base

station byscﬁélﬁlhﬂg %:{estﬁ‘ rmg%ss wher iy Sefeduldingndint & ARLARePMhaeACh

conponent carrie ansmtted according to either of a straight
schedulpi nthared e dn artitsecoi@asnisahéd dblloginpetdadss ehelulhe mdthod is tdbe er ni ned
t hat a handover on_a first conponent carrier follow ng . the cross scheduling

met hod i s execused, exbardaygr fiome o HEst dpsqntation denibmaecopd fgpe sRECT L&y @

equi pnent to fo ; ! ~ i second

component o e BRI BE gfitatch Aokt 10l MR RB AR 0

met hod i n khBe etdar Haaseatbatd Ot ckOQ2A] adevrdideto, a aomaradil rigpre ohafictt her

aspect of the present invention, there is provided a radi o communi cation

syst em whi & bAddPudes a user equi pnent that 30 performs radi o comunication

over avcongFgfation channel formed by aggregating a plurality of conponent
|

carrier’s, rst base station that provides the 7 user equipnent with a

service over therwaRIURCGAELON Chamkelaspandfatsepent basentohatthon ishat is a
target of a handover fromthe first base station by the user equi pnent,
wher ei n scitredided agbasafstativnt Wiiah dreledesrp s SABAMNCAHEY SPitithat PEERSt t ed

?r;f ﬁggl ngn% Wﬁ%ﬁl@ﬁﬁ{miggﬁio% \%rlttl[l %i L%QII ecﬁﬁ:}t}ggﬂloivgpa %gltn%%c%ﬂgn G RF foreliedul i ng
| by aggregating a plurality of component carriers, and a control unit that controls a
20  handover to another base station by the user equipment, wherein scheduling

information on each component carrier is transmitted according to either of a straight
scheduling method and a cross scheduling method, and when it is determined that a
handover on a first component carrier following the cross scheduling method 1s to be
executed, the control unit commands first the user equipment to perform a handover
25  to the other base station on a second component carrier to be operated according to
the straight scheduling method in the other base station.
[0020]
Further, according to another aspect of the present invention, there 1s
provided a radio communication system which includes a user equipment that

30 performs radio communication over a communication channel formed by

aggregating a plurality of component carriers, a first base station that provides the



5 1is determned that a handover on a first conponent carrier follow ng the
cross scheduling nethod is to be executed, the first base station comrands
first the user equi pnent to perform a-handover on a second conponent
carrier to be operated according to the straight scheduling nmethod in the
second base station. 10 Advantageous Effects of Invention [0021] As
descri bed above, a nethod for controlling a handover, a user equipnment, a
base station, and a radi o comuni cati on system according to the present

i nvent i on usanequemian with haecoeerenthehcomongzicaidnoguneslerndingegond Hase
circunstances in which 15c¢cross, schedul.,n n be performed. Brjef

Descr i pt i GHUGR U 12t Poposyiover e ghe Hpt By Sy Siby the gt elieTelar ¢ 1o
describe afdQusfeddiiby M ERhatldanAoMmen Bfp6eaH Brricd ¥ Fhdmild K@rdidg i S an

explanatory view to describe an exanple of a structure of conmuni cation
r esour ces.to fhg.of 3]stlight s@eildirmmethpd ambit orops vileduling dedodi 496 valrenakanpl e of
an arrangenent of 8 ontrol .channel jncluded iq conmupi.cati on resources.
[Fig. 2] p getomined Rabphandaysrsr ¢ B 6™ HesTHi BT W kiids Yt SBehedul i ng
25i nf or mtshﬂéﬁufi{i%gﬁg%&ﬂsq{i yeeLROdSd, théirgt babe Hafon SothhafdS GRE MRS i@ Vi ew

showi ng an out a radi o conmuni cati on system according to an
enmbodi nenteqaifpntche tppesfent & harglovérom af fecgnd SpmPBoupnt Gairer go Bleoegeradicdgr am

showi ng an exenppl ary confi gyration o .user equipnent . according to a first
enbodi rren_t@cc‘%é’[ﬂgit@?heﬁtraﬁhég&?g?@génﬁt%@w %Fé@?ﬂgﬁbé%ﬁkﬁt}?& an exanple of a
nore detailed configuration of a radio communication unit according to the
first enbodinment. 8

10 Advantageous Effects of Invention
[0021]
As described above, a method for controlling a handover, a user equipment,
a base station, and a radio communication system according to the present invention
can perform a handover with no data loss even under the circumstances in which

15 cross scheduling can be performed.

Brief Description of Drawings

[0022]

[Fig. 1] Fig. 1 is a sequence chart to describe a flow of a typical handover procedure.
20 [Fig. 2] Fig. 2 is an explanatory view to describe an example of a structure of

communication resources.

[Fig. 3] Fig. 3 is an explanatory view to describe an example of an arrangement of a

control channel included in communication resources.

[Fig. 4] Fig. 4 is an explanatory view to describe two kinds of scheduling
25  information transmission methods.

iFig. 5] Fig. 5 is a schematic view showing an outline of a radio communication

system according to an embodiment of the present invention.

[Fig. 6] Fig. 6 is a block diagram showing an exemplary configuration of a user

equipment according to a first embodiment.
30 [Fig. 7] Fig. 7 is a block diagram showing an example of a more detailed

configuration of a radio communication unit according to the first embodiment.



[Fig. 8 Fig. 8 is a block diagramshow ng an exenplary configuration of a
base station according to the first enbodinent. [Fig. 9] Fig. 9is a

fl omchart showi ng an exanple of the flpw of a determ nation process of a
handover procedure by a base station according to the first enbodi nent.
5[Fig. 10] Fig. 10 is a sequence chart show ng an exanple of the flow of a
handover procedure according to the first enbodinent. [Fig. 11A] Fig. 11A
is a first explanatory view to further describe a scenario described with
ref er ence [Fig. R §ig. 19 is a bloc Biagrani $IBjwikg gn dxkBplay aosbgondorexpkdrat ory vi ew
to further describe a scenario 10described with reference to Fig. 10. [Fig.
11CQ Fig. Siai‘@niaﬁcoé‘%f‘ﬁt?g‘egﬁﬁqm?/mvi ew to further describe a scenari[o °

descri bed [wigf./ -@l; rp@%.ej R §dhRehih Shodle A bamid B (i GowldDa iddtcambr@usd h

expl anatory Vviewto further describe a scenario described with reference to
Fig. 10. ZIbpdesgof dRindbig.pri@dus: ty Hbwe ktatbmge@mdisp owiha dirdremdrdmpinar y
configuration of a user equi pnent according to second enmhodi nent. [Fig.
13] Fig. i@ﬁ@éPhFE}6@&8aﬁagwaﬁ?gﬁgwﬁﬁyﬂghme%WEﬁaP§%Fﬁﬂvfggﬁi@gﬁﬁﬁaf a base
station ageording, LRdldiGotRERRIAHRAMENt . [Fig. 14A] Fig. 14Ais a
sequence art show ng —an exarrp?e of the flow of a first 20 scenario of a
handover [rgceldw]eFiacddrding fint tdiplasstopndicenbodiuntbat defcfibg.a $ekBpri¢-i g. 14B

is a sequence_chart showi ng an exanple of the flow of a second scenari o of
a handoverdeprded giteckeetsed® ig €8 the second enbodi ment. [Fig. 15] Fig. 15

Is a bloc k(tF% Zlq ?ﬁﬁl%h Se)il% N9 2LkGXE %g{;i%ﬁ%fo&igi]fe{ngw AP dQfcrMe US Slen§GYN PIENT

accordi ng odi nent . Ig. 16 is a block diagram
showi ng andegxtheplvatlyretaidegutad. 10N of a base station according to the third

enmbodi ment . . _ _ . _ .
[Fig. 11C] Fig. 11C is a third explanatory view to further describe a scenario
described with reference to Fig. 10.

[Fig. 11D] Fig. 11D is a fourth explanatory view to further describe a scenario
described with reference to Fig. 10.
15  [Fig. 12] Fig. 12 is a block diagram showing an exemplary configuration of a user
equipment according to a second embodiment.
[Fig. 13] Fig. 13 is a block diagram showing an exemplary configuration of a base
station according to the second embodiment.
[Fig. 14A] Fig. 14A is a sequence chart showing an example of the flow of a first
20  scenarto of a handover procedure according to the second embodiment.
[Fig. 14B] Fig. 14B is a sequence chart showing an example of the flow of a second
scenario of a handover procedure according to the second embodiment.
[Fig. 15] Fig. 15 is a block diagram showing an exemplary configuration of a user
equipment according to a third embodiment.
25  [Fig. 16] Fig. 16 is a block diagram showing an exemplary configuration of a base
station according to the third embodiment.

[Fig. 17] Fig. 17 is a sequence chart showing an example of the flow of a handover

procedure according to the third embodiment.

30 Description of Embodiments

[0023]



[Fig. 17] Fig. 17 is a sequence chart show ng an exanple of the flow of a
handover procedure according to the third enbodi nent. 30Description of
Enbodi nents [0023] 9 Herei nafter, preferred enbodi nents of the
present invention will be described im detail with reference to the
appended drawi ngs. Note that, in this specification and the draw ngs,

el ements that have substantially the same function and structure are
denoted with the sane reference signs, and repeated explanation is

5om tted. [0024]Hereinafter, pPefefred r edb@ivbects nehttbe ofretdne pregemt willvent i on

W Il be described hereinafter.in the followng order. L. Descripti.on of
Rel at ed Ardesaged 1n deigih Ny robpisResa iy Q‘el?‘@en@‘f(g AR 0N D r‘iﬁmn ?rgél}fif’ on

Resour ces ééﬁc%%foﬂe ltihggiri\gitn%%en@é&l%s TAnapL %égs%ﬁ%zﬁn%wsa%m QHclibme of

Radi o Co nication stem scription of First Enbodi nent 153-1.
Exenpl ary dadnfiugureadre dongtbd bEerthEgahp nfatn @ denExadpdpantgd Coplhiaionds i on of
Base St5at io?}?itted.
[0024]
Preferred embodiments of the present invention will be described
hereinafter in the following order.
1. Description of Related Art
10 1-1. Handover Procedure
I-2. Structure of Communication Resources
1-3. Scheduling Information Transmission Method
2. Outline of Radio Communication System
3. Description of First Embodiment
15 3-1. Exemplary Configuration of User Equipment
3-2. Exemplary Configuration of Base Station
3-3. Flow of Process
3-4. Summary of First Embodiment
4. Description of Second Embodiment
20 4-1. Exemplary Configuration of User Equipment
4.2, Exemplary Configuration of Base Station
4-3. Flow of Process
4-4, Summary of Second Embodiment
3. Description of Third Embodiment
25 5-1. Exemplary Configuration of User Equipment
5-2. Exemplary Configuration of Base Station
5-3. Flow of Process
5-4, Summary of Third Embodiment
[0025]
30 <1. Description of Related Art>

(1-1. Handover Procedure)



3-3. Flow of Process 3-4. Summary of First Enbodi ment 4. Description of
Second Enbodi nent 204-1. Exenplary Configuration of User Equipnment 4-2.
Exenpl ary Configuration of Base Statiq 4-3. Flow of Process 4-4. Summary
of Second Enbodi nent 5. Description of "Third Enbodi nent 255-1. Exenpl ary
Configuration of User Equipnent 5-2. Exenplary Configuration of Base
Station 5-3. Flow of Process 5-4. Summary of Third Enbodi nent [0025] 30<1.

Description of Related Art> (1-1. Handover Procedure) 10
A technique related to the present invention is described hercinafter with

reference to Figs. 1 and 2. Fig. 1 shows a flow of a handover procedure in
conformity with LTE in a radio communication not involving the carrier aggregation

as an example of a typical handover procedure. In this example, a user equipment

Tt

(UE), a source base station (source ¢eNB), a target base station (target eNB), and a

mobility management entity (MME) are involved in the handover procedure.

[0026]

As a preliminary step toward a handover, the user equipment first reports the
chamnel quality of a communication channel between the user equipment and the
10  source base station to the source base station (step S2). The channel quality may be

reported on a regular basis or when the channel quality falls below a predetermined
reference value. The user equipment can measure the channel quality of the
communication channel with the source base station by receiving a reference signal
contained in a downlink channel from the source base station.

15 [0027]

Then, the source base station determines the needs of measurement based on
the quality report received from the user equipment and, if measurement is necessary,
allocates measurement gaps to the user equipment (step S4).

[0028]

20 Then, the user equipment searches for a downlink channel from a peripheral
base station (ie. performs cell search) during the periods of the allocated
measurement gaps (step S12). Note that the user equipment can recognize a
peripheral base station to search according to a list that is provided in advance from
the source base station.

25  [0029]

When the user equipment acquires synchronization with a downlink channel,
the user equipment performs measurement by using a reference signal contained in
the downlink channel (step S14). During this period, the source base station
restricts an allocation of data communication related to the user equipment so as to

30  avoid occurrence of data transmission by the user equipment.

[0030]



A technique related to the present invention is described hereinafter with
reference to Figs. 1 and 2. Fig. 1 shows a flow of a handover procedure in
conformty with LTE in a radio com’runiltfati on not involving the carrier
aggregation as an exanple of a typical handover procedure. In this exanple,
a user equi pnent 5(UE), a source base station (source eNB), a target base
station (target eNB), and a nobility managenent entity (MVE) are involved
in the handover procedure. [0026] As a prelimnary step toward a
handover, the udgronequinpent ofithst mesgwosmantt He oheanepiproed| frangmes a
comuni cati on channel between the user equipnent and the .10 sou base
station tGNEHECEGE EPOD £OBIAMNDE MEASPEPEYS EHJNC SPHECCE %ﬁt@fwr&]&%?ﬁ sgf)nay be
reported ?}élj?el;} ' lin \WER j o8 vh a

pr edet er m%r%léeanéag er entcste)d%\?faa ueg.mThe Sé%?e%%ﬁ%nr?%gﬁ%eag?ur@e tﬁggﬁvhannel
qual i ty oftht bentedrauaiof atchaned hanredveniatphurtlity oo naseurstanti orthby
receiving a reference signal contained in % downl i nk .channe] .fromthe

sour ce Shadikest urthef; thespgeppygments may Copidh aﬁahgggbartﬂléra el FEayensh

det er mi nes, the needs of measurement based on the quality report received
fromthe user ‘equi prent and, if nmeasurenment is necessary, allocates

measur enmernboyEps to the user equipnent (step S4). [0028] 20Then, the user

equi pnent searches for a downlink channel tLrom a pgri pher al é#ase, station
(i.e. performs cRgaeiveRsnitha MGHERGE AEPPerPodOuRe PAe drigt LB HE s ur enent

gaps (St eRy gl o 0Cio! BRbud NenURRY BB B i CARIHRC OO BefuRGhil pher al

base station to search according to Ist that is provided in advance from
the squr caep@se Bbématidple20h0PABE channel qudlignof heothsebasquiapoent thequires
synchroni zation with a downlink channel, the user equi pment perforns

measur emerierighenys isngighey dhasy dic hamshaualiin ofithe Foriret ﬁ%“”’d%ﬁ%ﬁ BX &hannel

(51 0 100G B g RO i BOMLAE G hcdiaRor et aiaran
30avoi d ocguhierize OF sdatca Hasanativs deemmiys thearis out £gundvenprock®d30] 11
with the relevant another base station as a target basc station, and transmits a
15  handover request message to the target base station (step 524).
{0032]
Receiving the handover request message, the target base station determines
whether it is possible to accept the user equipment according to the availability of a
communication service offered by itself or the like. When it is possible to accept
20  the user equipment, the target base station transmits a handover request confirm
message to the source base station (step S26).
[0033]
Receiving the handover request confirm message, the source base station
transmits a handover command to the user equipment (step S28). Then, the user
25  equipment acquires synchronization with the downlink channel of the target base
station (step S32). After that, the user equipment makes a random access to the
target base station by using a random access channel in a given time slot (step S34).
During this period, the source base station forwards data addressed to the user
equipment to the target base station (step S36). Then, after success in the random

30  access, the user equipment transmits a handover complete message to the target base

station (step S42).



Upon conpl etion of the neasurenment, the user equipnent transmts a

measur enment report containing neasurenents to the source base station (step
S22). The nmeasurenents contained in thEneasurenent report may be the
average value or the central val ue of asured val ues over a plurality of
times of measurenment or the 5like. Further, the nmeasurenments may contain
data about a plurality of frequency bands. [0031] Recei ving the
measurenent report, the source base station determ nes whether or not to
execut e a [A@¥over based on the contents of the neasurenent 10 report. For

exanpl e, when the channel ,quality of. another base station i.n the periphery
is higher than t eﬁ/ﬁ%‘?}&h%a%}ﬂef %VnB]fe%‘t ﬁ’gssggﬁrtgfé?%ggtgbag? :ﬂa}l% r%%}legs .

pr edet er migpedy i eshQl fhear e abite fob BANsBE cdeibaicni nagd thay, aupamdover is
necessary. In this case, the source base station determnes to carry out a

handover ppdetcutie mictchott ixer detacwathe MME.Hbe usarseugpratitdiecamenalanget base
station, and transnitgba Sha doveg reguest qgssa e tg.tﬁg targg% base
station (sPEp@gpgate vigpayher device iU, Ny BR%s SEHNY SVert™f ddE8st* Fessage,
the target,base Stald ofe dgiel FhesaWhetRBEmit IknPORALEhEHTQ BRCERY the
user equi pment according to the availability of a conmunication service

of fered byeguimmednt (oep $418. | MlseriesWfdnanddver progedwk hechyoendecept 20t he user

equi pnent, the target base station transmts a handover request confirm
message t d9#J source base station (step S26). [0033] Recei vi ng t he

handover requesg(lgfp_@fnjugﬂ}mm&g@ng@&gg&epase station transmts a

handover command to the user equi pnent (step S28). Then, the user 25

equi pm@nt acqui rigg. 3 yinotw opir@atre of cwintriunfdagod ossninicak inchBih ag kn efanopie t ar get
base station (step S32). After that, the user equipnent nakes a random
access to ¥tha $EICYEE PaSeMBVAIEHIN B WETH g "‘fhéﬂﬂé FECEES RHRHARI Sin a

Por war ds. QP bl e F R 2 g o R A S R et Pon
(step S36)in thhame dfdcesn B cAssirimned behrmnthem RBAghadsd, msdee Oeradiqui pnent
Lransmts f? h? ?Igccl)lydeers tgnogupbl—ggrgesn%rslg %%g sgig—f;agl% itsanrlgd%tu bg? tewos tO%t rlncs) rélogssft ep
$42) . am g P
15  Further, one 0.5 ms slot typically includes seven OFDM symbols in the time
direction. One unit of communication resources including seven OFDM symbols in
the time direction and 12 sub carriers in the frequency direction is referred to as a
resource block. In LTE, communication resources are allocated to each user
equipment in the time direction in units of sub frames or in units of resource blocks.
20  Further, one unit of communication resources corresponding to one OFDM symbol
in the time direction and one sub carrier in the frequency direction is referred to as a
resource element. In other words, one resource block corresponds 84 (=7x12)
resource elements. In conditions of the same bandwidth and the same time length,
as the number of resource blocks allocated for data communication increases, the
25  throughput of data communication increases.
[6036]
Further, a synchronization sequence is included in a resource block at a
predetermined position (typically, at the center of a band) in the frequency direction.
As the synchronization sequence, two kinds of synchronization sequences, that is, a

30  primary synchronization sequence (PSS} and a secondary synchronization sequence

(SSS), are used. A user equipment that has received the two kinds of



12 [0034] Recei vi ng the handover conpl ete nessage, the target base
station requests the MVE to perfonn route update for the user equi pnent
(step S44). Upon updating the route oﬁ user data by the MVE, the user

equi pnent becones able to 5 comruni ca % wi th anot her device through a new
base station (i.e. the target base station). Then, the target base station
transmts acknow edgenent to the user equi pnent (step $S46). A series of
handover procedure thereby ends. [0032& (1-2. Structure of Communi cation
Resour ce) si@firgnizioshougeraes i actilisearch nyndiserinianiedrrtyvesiobase S§LUORAS LTE as
an exanple of a structure, of co ni cation,.resources ich.the present

i nventi on 24 39BITF CHBFRONERE MTHY & SPEEITC D9Se logbnﬁgﬁrggfn%%grggources

in LTE ar g, segBnked defudnbss &k ARatlichemtdian ah8te dhaddPDM anRsoleasindiavi ng a
| engt h of nsec. One radio frane includes ten sub-franes, and one

sub- f r ane #isofrmdaubifamé it the thnsdinsstishot Burtliss, FuPTBét syrobal follewimg the ot
typically includes, seven OFDM synbols in the,ti diﬁe tion. .One upit of
connunﬁcaﬁV@ﬁ“?@%%ﬁWc%@“?ﬁ@?Hﬁﬂﬁﬁ‘gﬁ & APy el T PHBSIFHE" 8f r ecti on
and 12 suh #%Bﬁﬁﬁ&ﬁaﬁ5hthe frequency direction is referred to as a resource
block. Int , conmuni cation resources are allocated to each user equi pnment
in the tirneodrection in units of sub franes or in units of resource

bl ocks. 20 Further, one unit of comunication resources corresponding to
one OFDM synbol Huithehe Pf‘?‘ﬂ’@“ﬂi@éé?ﬁ"&ﬁe Aghen & rESQPquéﬁoqkﬁsPﬁe@nng equency

di rection t{'aﬁs £Eoh0ed r&f%zacglé%%g%e_ﬁsowfs@r PRt thdt RaOELEK cdMedSferHRE

resource bl ock correspon 7812) resource elenents. In conditions of
the same bamdiindy heange tiecamamenititiva duahigtin,unis of eourcerhlerkof Huedour ce
bl ocks allocated for data Qonnunicgﬁfon_increasesh t.he 25throughﬁut of data

communi catd SheduwaTdasse SpOOBETC A IRE 1oL SORTHIPTI PRI PO HUEHEL i s
| ncl udeg ¢ 'egu%g{neﬁ %?(E}O%?}ﬁ ltpctﬁe AmhNEHEH ﬁuﬁ?it’}e%fs Qét?:ﬁ'tre&d?ﬂce( bk GRlliy, at the

center requency direction. e synchroni zation
sequence, thyRuled DY ©fer syuiphemnnin ziat domisdqudncasuret bata hase stati@0inpthe mar y
synchroni zati on sequence (PSS) and a secondary synchroni zati on sequence
(SSS), arewliskd. A user equi pment that has received the two kinds of

15  [0038]
- (1-3. Scheduling Information Transmission Method)

Fig. 3 shows an arrangement of a control channel as an example of an
arrangement of a control channel included in communication resources.  Unlike Fig.
2, in Fig. 3, a vertical axis represents a time direction, and a horizontal axis
20  represents a frequency direction. Referring to Fig. 3, a communication resource of
12 sub carriersx1 sub frame is shown. 1 sub frame includes 14 OFDM symbols in
the time direction. In these communication resources, a control channel used to
transmit scheduling information, that is, a PDCCH, is arranged in a maximum of 3
OFDM symbols at the head of a sub frame. In addition to the scheduling
95  information, information used to designate a modulation scheme, power control
information, and the like may be transmitted over the PDCCH. A user equipment
recognizes communication resources used for each device to transmit or receive data
with reference to the scheduling information on the control channel. Transmission
and reception of data is performed over a physical downlink shared channel
30  (PDSCH) which is a data channel arranged in remaining OFDM symbols of the sub

frame.



13 synchroni zati on sequences in a cell search nmay discrimnate between base
stations and acquire synchronization with a specific base station. The two
ki nds of synchroni zati on sequences are, arranged on sixth and seventh OFDM
synbol s #5 and #6 of one sub fanme in ?ﬁe time direction. Further, an OFDM
synbol following the 5 synchronization sequences may be used as a
broadcast channel for transm ssion of systeminformation. [0037]

Further, a predeterm ned resource elenent in each resource block is used
for transndg®ilon of a reference signal. A user equipnent that has received

the reference 10 si gnal . may rreasure t he conmmuni cation qualit n.units of
resource bl ocks HaEgrinEadio CQMEREAGHOR AnYEvIEe s BATEELR4EY aH%‘?:l %%lé‘raé‘ﬂocatl on

of conmuni ng‘;b Hﬁ'% SH L RARAG oA CRAAL NITE A4 h
comuni cat ?(;%nd élllelfﬁtS(E ?SZaC%ﬁﬁ égourecg&bl gck t%at I'S msas%@(é H’eyeag user
equi pnent comp bﬂ@ltcbawmrl inkludexda reatsalr édniny. atHbasecrsimbrden té rmnpfweubm nk.

15[ 0038] (1- 3 Schedul i ng I nformation Tr}%ngn’i %}Sﬁi on Met ho % g. 3
shows &n éh@&&’&éﬁé’ﬁtalwa@gc%‘ﬁfer pEowRakineks f dite sxmmypeain Ghatgisy Bﬁgement
of a contrg I de MU GaLIQ0 LESRURECSr &PLd kerfebg. 2, in
Fig. 3, a ver?ﬁbgglpeeé))ﬁegl%%@br%sfée%ngﬁa tliﬁg dﬂlo(rgecstcfl?on%%n@ a hori zor?t al axis
20 repr esedh&lulingy €hicRRAYN bdidegeibbd ter Ratterefdrageetto Fig. ¢.m@; bensednmuni cat i on
resource of 12 sub carriers8l sub frane is shown. 1 sub frame includes 14
OFDM synmbdP84G4ln the time direction. In these comunication resources, a
control channel O.Lr C lin rat PDCCH,
is arranged in >g<'| ?run%hogﬁég%%@l 2&%0 s@eastcgg)(ﬁetwﬁelgg{aof BQ%E%‘%E‘ 7 me. In

addi tijon tiﬁfo'frﬂﬁ@tl(ﬁrﬁfﬁﬁdbﬁlisﬁh@nzﬁeﬂhﬁlcﬂ@ﬁﬂﬂ&ﬁdl@rbommﬁmbﬂmm fvolised theo cdﬁﬁ:r gnate a
nodul ati on schenme, power control information, and the |ike nay

transmitt exgteaiion. heR Sexoom o Kig e @&moﬁﬁﬁrﬁdﬂﬁ@é% @e@cééﬁﬁﬁﬂlﬁé’ﬁaon
resour ces hgqgﬁguglga&m GnfEY1 68 d Qe LANYI e QbinbEESAE e AL Bl ceh er ence

hfOr mat i on trol annel ransm ssi on and
reception igégat & i sorpei f thﬁfﬁa‘él omC@thys Beiaddutieynirifotnaibar ddr channel 30
(PDSCH) which is a data channel arranged in remai ning OFDM synbols of the
sub fr ane.comAuifigdRg]in the compqaem@mqai%@disdra@élﬁﬁt@ﬁl%@t he foRFEASIYTRY t he

gg;nr*r:ﬁ]lrr B at (%{)tﬁeq gﬁlgﬁ{z}‘gin%‘ pl gjg 1][ g; Sc}é%cﬁ ﬁn NEAL Ak A fcﬁ* A2 c%%ﬁrﬁéﬁé@nqge

nmponent carrier 1nc a control
channel . HAYBYBpondnh cQFELCCRAs hiRnaAved bﬂﬁ* the control channel of the component

carrier CC2. Meanwhile, the component carrier CC3 does not include a control
channel.  Scheduling information for data communication in the component carrier
CC3 is transmitted over the control channel of the component carrier CC2.  Thus, in
20  the example of Fig. 4, the component carriers CC1 and CC2 follow the straight
scheduling method, and the component carrier CC3 follows the cross scheduling
method. The component carrier following the cross scheduling method is also
referred to as an extension carrier. Further, in this disclosure, a component carrier
including a control channel for an extension carrier is referred to as a master of the
25  extension carrier. In the example of Fig. 4, the component carrier CC2 is the master
of the component carrier CC3.
[0041]
<2. Outline of Radio Communication System>
Fig. 5 is a schematic view showing an outline of a radio communication
30  system 1 according to an embodiment of the present invention. Referring to Fig. 5,

the radio communication system 1 includes a user equipment 100, a base station



5t hroughput by allocating nore resource bl ocks for data conmunication (that
i's, by reducing the overhead), a technique called cross scheduling (or
cross carrier scheduling) which wll 3 described later with reference to
Fig. 4 may be used. [0040] Fig. 4 is expl anatory view to describe two

ki nds of scheduling 10 information transm ssion nmethods in radio

communi cation involving the carrier aggregation. Referring to Fig. 4, 3
conponent carriers CClL to CC3 configure one comruni cati on channel O these,
each of thH(eempartent stador 2edls CCls mmdn@Ohat Hel hede statior 80fa Bl sitangel
(PDCCH). Scheduling information fqr _data comrunication in the conponent
carrier COe platiqn by & useheidRBe A8 control channel of the conponent
carrier %O4§chedul ing information for data conmunication in the conmponent
carrier iS transmtted over the control channel of the conponent
carrier CC2. Medrhshide, eduyemeanphentlocasd iberiddC@3cabed2movhdracd uatko a
control channel. Scheduling information for data_ co ication.in the
conponént AMRRREFAIOEFCNECE PapEMIded By tBY Brset Hatl oGl 1ORANHFIIHR e
conponent Ler u .n.-20. . i nent
carriors o GRdeEe® F SRR TR B e RPN EATRE
conmponent Gartdserstdicd faal owg & hentnessat®ehhedihéin@rmet higd agdireatognponent
carrier follow ng the cross scheduling nmethod is al sg refer{)ed to.as an

ext ensi on Rlaralines compongal carfiers (- SYREMT GEEFEAU) c o MPBITEFHT Decarss 1BF

i ncl udi ng nt.r.ol for a i oS ; as a
mast er of @ﬁ%&f 5)%? %eﬁgﬁgﬁgéégﬁ%pg%& Wtﬁe ge)gg%g#gedoglfzegﬁég&ﬁfgﬁ(%lﬁgh%gnponent
carriefp CGR d gostibgityrast e hagdovien s requipinentheCaser b@ripr@&a. 10D00Fdlthee2the Qut | i ne
of Radi o Conmuni cation Systenr = Fig. 5 is a schematic view show ng
an out | i neusst cavipaghb 18O rifniegatet ir@rdesé)scygt?@%bl“’h@@o% drdig CBBHIGMBdI ment

of the present invention. .Re ri t i g- .0 95@2){@]@ i on
system 1 i%ealﬁ%lessprgwf}%(grgyet%%u%%%en%{%f@,ega gggngo;r%‘,gcplé ggge Si% 00a a%% a base
station 200 cdddidate 856 tirBe Habadtatidiefobasenditvat o0ie 2@ @qiipmansSEIWVi ng base
station for the user equi pnment 100. [0042] The user equi prment 100 is

| ocat ed i nE¥0d2] a cel|l 202a where a radio 5 communication service is

provi ded by the pase stat.io 00Qa. The user uj forma
data cBtmuni cat i G Wt ﬁ%i%ﬁ%?ﬁé% C%ns%?mlgaﬁli%%ﬁe‘ﬁ& ’(h%o%t';‘\l Qésﬁté{%v\% E@@aﬁﬁl 8base

station 20Q9a.00R01 8nk QEBUNXC aiérgitel hanmiels fkatdiest hysager roai Ingdavel ural ity
of conponent carriers (I.e. by carrier_aggregation). However, because the

di st ance betoweshine ashdesorstend eidurqierente t2d0g an achadalimpméorsagion selatsd dathies not

short, t heirls%r equipment belonging to each cell or the like, for example, can be transmitted

and received between the base station 200a and the base station 200b.  Further, the
20 base station 200a and the base station 200b can communicate with the MME, which
is an upper node, through S1 interface, for example.
[0044]
Here, it is assumed that a need to perform a handover to the base station
200b arises when the user equipment 100 performs radio communication involving
25  the carrier aggregation with the base station 200a. In this case, for example, an
attempt to perform a handover is made first on a component carrier having the worst
quality between the user equipment 100 and the base station 200a. At this time,
however, when the corresponding component carrier is an extension carrier, a
handover is performed before a component carrier of a master, and thus data loss
30  may occur due to loss or mismatching of scheduling information. For this reason, it

is desirable to control a handover procedure not to cause data loss under the



10is a possibility that a handover is required for the user equi pnent 100.
Further, the user equipnent 100 is located inside a cell 202b where a radio
comuni cation service is provided by the base station 200b. Therefore, the
base station 200b can be a candidate flr a target base station for a
handover of the user equi pnment 100. [0043] 15The base station 200a can
communi cate with the base station 200b through a backhaul link (e.g. X2
interface). Various kinds of nessages in the handover procedure as

descri bed abduthstagé®Rr @NeRichothkl Gossl schediegunettdpdi Rf vetiedsi @Nfirseltatteadt o t he
user equi pnment bel onging to each cell or the like, for exanple, can be
transnit t exmbndimenss of thedprseanivisrentipie whidewdl he dessribodan defall iméhp@é st ation
200b. Further, the 20 base station 200a and the base station 200b can
conmuni cat¥Wh the MVE, which is an upper node, through Sl interface, for
exanmpl e. [[3044 Here, it is assuned that a need to performa
handover to the base station 2006 arises when the user equipnment 100
performs radi o domheid dwt hetad ithytewheagthes ist e pedicklae mead) 4o eirdingaishwi t h t he
base stati,on 200a. .ln this se, .for. exanple n.agt ] rforma
handover i%ﬁﬁﬁﬁgﬁ?P?ﬁﬁﬁ%ﬁma CS@BS&@%?“%&E@P%QO a&%%ﬁﬁgﬁéﬁ&'ﬁgcm'ﬁg?ity

bet ween t her 48 §fecBRUEMTEMyY 20 Qo vERecRase tSiad bRB sR80@20Mby biiginki Me,
however, when the correspondi ng conponent carrier is an extension carrier,

a handoverthe slpbebdtivhl lstier Hethocnd af tomsbnenrve sombel. erThsfsamenaplies to tiad t hus
data | oss 38na occur due to loss or msmatching of scheduling information.
For this r¥3¥6 ™75 is desirable to control a handover procedure not to
cause @at aghgss under the 16 circumstances in which the cross scheduling
method is used as in first to third enbodi nents of the present invention
which will be destcDesatption od&irai Embeditigetnext section. [0045] 51t should be

noted that, when.there. is no particular need.to distijgui sh betwe t he
base station 20 e%maﬁvﬁemgﬁ§§“§?%?#gﬁIﬁﬁﬁ% e @’Fﬂﬂléﬁ%ﬁ&gﬁgs@ﬁﬁption of
the speci fi.gatdRR, rideyAf1§ col lectively referred to as a base station 200

by omtting the al phabetical letter at the end of the reference synbol. The
sane appl i@94io the other el enents.

15 (3-1. Exemplary Configuration of User Equipment)

Fig. 6 is a block diagram showing an exemplary configuration of the user
equipment 100 according to the present embodiment. Referring to Fig. 6, the user
equipment 100 includes a radio communication unit 110, a signal processing unit 150,
a control unit 160, and a measurement unit 170.

20 [0048]

(Radio Communication Unit)

The radio communication unit 110 performs a radio communication with the
base station 200 over a communication. channel formed by aggregating a plurality of
component carriers with use of the carrier aggregation technology.

25 [0049]

Fig. 7 is a block diagram showing an example of a more detailed
configuration of the radio communication unit 110. Referring to Fig. 7, the radio
communication unit 110 includes an antenna 112, a switch 114, a low noise amplifier
(LNA) 120, a plurality of down-converters 122a to 122¢, a plurality of filters 124a to

30 124¢, a plurality of analogue-to-digital converters (ADCs) 126a to 126¢, a

demodulation unit 128, a modulation unit 130, a plurality of digital-to-analogue



10[ 0046] <3. Description of First Enbodi nent> Next, a first

enbodi nent of the present invention will be described with reference to

Figs. 6 to |l ID [0047] 15(3-1. Exenplgry Configuration of User Equi pnent)

Fig. 6 is a block diagram showi ng an enpl ary configuration of the user

equi pnent 100 according to the present enbodinent. Referring to Fig. 6, the

user equi pnent 100 includes a radi o comrunication unit 110, a signal

processing unit 150, a control unit 160, and a neasurenent unit 170.

20[ 0048] (dRaderoerCApAORI CRhitoh3niatpiurality of ﬁlteﬂ'shh%iaadiia%;@mium]ityatﬁtmﬂ uni t

110 perfornms a radj o conmuni cati on mnth t he base 0 over

connunlcaﬂFﬁﬁﬂﬁﬁ%ﬁﬁ%ﬂoﬁéﬁﬁ@d”5¢”§§dP @ﬁ@“@rﬁmﬁ éﬁdéé Conponent

carriers gﬁuse of the carrier aggregation technology 25[ 0049]

Fig. 7 is "a bl'ock diagram show ng an exanple of a nore detailed

configuration of THehantémmei d2ceosiued £ aidionigual trarﬂsixﬁtted?ﬁfoar t}ienlg:lst: Gtafibg. 7, the

radio communi cation unit 110 includes an_antenna éb SW. tc %ﬂ a Iow
ﬁFk% hg

noi se &npl 340G &d UINKy thepeeiyed Signal) ‘i"t@“‘3 AN S g ‘%“C:PZ 2c, a
plurali tygﬁ%ggg Sh3ida e fg%e?%d%gg gkyﬁ%wntaen%n&nﬁm%% %.u o-gligi tal

converter ato ation unit 128, a nodul ation unit
130, a pl urslhi $epattfe dl@sﬂ&hldt@gr&iilaifogﬂeﬁrsﬂlompmm toafr&r((li)}ms)frdlﬁzmeto 132c,
a plurality of filters 134a to 134c, a plurali of up converters 136a to

136c, a coibiiFt sigms amphidicd bydhe ENAhpEd-f | Teny ﬂﬂA)sen%ete [baeehend signal is

converted to a digital signal by the ADC 126a and output to the demodulation unit

10 128. Likewise, the down-converter 122b and the filter 124b separate 2 baseband
signal of the second component carrier (CC2) from the received signal amplified by
the LNA 120. Then, the separated baseband signal is converted to a digital signal
by the ADC 126b and output to the demodulation unit 128, Further, the down-
converter 122¢ and the filter 124¢ separate a baseband signal of the third component

15 carrier (CC3) from the received signal amplified by the LNA 120. Then, the
separated baseband signal is converted to a digital signal by the ADC 126¢ and
output to the demodulation unit 128. After that, the demodulation umit 128
generates a data signal by demodulating the baseband signals of the respective
component carriers and outputs the data signal to the signal processing unit 150.

20 [0051]

Further, when a data signal is input from the signal processing unit 150, the
modulation unit 130 modulates the data signal and generates baseband signals of the
respective component carriers.  Among those baseband signals, the baseband signal
of the first component carrier (CC1) is converted to an analog signal by the DAC

25  132a. Then, a frequency component corresponding to the first component carrier in
a transmission signal is generated from the analog signal by the filter 134a and the
up-converter 136a, Likewise, the baseband signal of the second component carrier
(CC2) is converted to an analog signal by the DAC 132b. Then, a frequency
component corresponding to the second component carrier in the transmission signal

30  is generated from the analog signal by the filter 134b and the up-converter 136b.

Further, the baseband signal of the third component carrier (CC3) is converted to an



The antenna 112 receives a radio signal transmtted fromthe base station 5
200 and outputs the received signal to the LNA 120 through the switch 114.
The LNA 120 anplifies the received si g{lgal. The down-converter 122a and the
filter 124a separate a baseband signal'®of the first conponent carrier (CC
1) fromthe received signal anmplified by the LNA 120. Then, the separated
baseband signal is converted to a digital signal by the ADC 126a and out put
to the denodul ation unit 10 128. Likew se, the down-converter 122b and the
filter 124hakegpamal ey thelins€hand silgmak fiefudnbe csmparnaght comgrpomhtg tethe i er

(CC2) fromthe received signal anplified by the LN% j%20. Then, the

separ at ed thud epianenest gHEFT Ndhe BrRsaHEden 1804 Inegicralgd Bpg ks 21 % H4ADC 126b

and out put t [ on . unid Fu Wis £ eayehLter 122c
and the fitiyt er f?%ﬁg%ggggég%éeggcg@s%fﬁgé%i g%ﬁa%}e%?t’ P%gg%%i r%l co%pgngnt 15
carrier (GQGRpohemmdohespoadiigvedthsi Gral canpincht edriy tivecdtNAndP By thben, the

separ at ed baseband signal is converted to a digital signal by the ADC 126¢
and outputconPingiel 3fempdiratpomnisngm sepal sappaeds hhte PAREYy sdbfon unit

oeoet Ty Al el ARF ouBOBTIALAILRY, GBI RAFROARE S A2RhRuGh | DS

respective coFrlponen carrier ata signal to the signal
processi NgheRnitcl 304, 20HD0HE]antenna 112 thaughhethe wiiemigicdatigna$iagnabdidbs i nput
fromthe signal processing unit 150, the nodul ation unit 130 nodul ates the
dat a si gnaligrahtp Gedeseati@®wnyd8eband signal s of the respective conponent
carriers. [@Qgﬁg t hose baseband signals, the baseband signal of the first
conponent ier (CC1) is converted to an anal og signal by the DAC 25

132a. ithen, a frQHRARGYhE QBRONBEL BOIEES ROMBIUTGcation tne fI0r Bdnderteaent
carrier in a transmssion signal is g7enerated fromthe anal og signal by the
filter 134conzreeptreartgys éﬁodﬂ@@%ite‘érlnf%a.a thy nephe ef comeonas eyEsH epgsdl of the
second conpopent..carrier. (CC2) .| onverted t og signal by the DAC
132b. Theﬁy%ef?%ﬂﬁglﬁwngj(%%%%%%ﬁldé%? ggtﬁ‘g?i&r%%&{%%{}%é second conponent
carrier |i n[ot)lgilbt ransm ssion signal 30is generated fromthe anal og signal by
the filter 134b and the up-converter 136b. Further, the baseband signal of
the third conpon@nthesainsicad qfQEB¥essHrgc ey egrdy aothgnresp@uEn A08We8¢Ynal by

t he DAC 132c.. The a freguency conponent, corr.espopding t third
conponeht T&YTF &P %%alﬁlu% %gé%s%lﬁ Bt nexgllngiﬁaofrlﬁ% g’e{r}[}lgrrggigap%ﬁng%n%%gﬁanal 0g
signal by §he1fd agrprddde tRnsntaheo e GoIpeeteetonddhent Abdes if fatdigihe
gener ated frequency conponents corresponding to the three conponent

carriers aregioponti Hedathy cabre abthedimbi pierecg8®N, adititthsged #ABYATEEiYPNSi gnal i s

formed. The_PA 140 anpl.ifies the trapsm ssi.on signal .and.output e

t ransni ssichgngBfraf%B 1Ptﬁ’et%8ﬁ{g§ﬁ1_ﬁa°f%[b Y?S!I?Fcoﬁt}’rﬁhco A C_tagﬁeri?fg.a asilﬁlté% t he
antenna 112ytr ap§AhdS of R GHBNTHESSMORIcH Gfed dBSaPsikAsds @fshgnadpedtvet he base
station 200. [0052] 10Although the case where the radi o conmuni cation unit

110 hatidl esorbpmeet conperenfreqasicyergvéreddadcednpaded, nhepignal7is aoneertidmber  of
component carr] er 3 handied by e T 3L 9, SRPHIATR LT BACK fullBty e V0.
smaller when processing the signals of the respective component carriers in the
analog region. On the other hand, when processing the signals of the respective
component carriers in the digital region, a sampling frequency for AD/DA
25  conversion is higher, and the load of the ADC and the DAC can thereby increase.
[0054]
{Signal Processing Unit)
Referring back to Fig. 6, an example of a configuration of the user
equipment 100 is further described.
30 [0055]

The signal processing unit 150 performs signal processing such as



Further, instead of processing the signals of the respective conponent 15
carriers in the analog region as in the exanple of Fig. 7, the radio
comuni cation unit 110 nay process thg signals of the respective conponent
carriers in the digital region. In th I atter case, at the tinme of
reception, a digital signal converted by one ADC is separated into the
signals of the respective conponent carriers by a digital filter. Further,
at the time of transm ssion, after digital signals of the respective 20
conponent deanerierieadecddignoeacy- corvegot ed thademoddintaé diatat ienagithatak i s
converted into an anal og signal by one DAC_ The | oad of the ADC g t he DAC
is generaﬁﬂvﬁéﬁﬁpFhﬁr%ﬁﬂﬁ?“ﬁﬁ@@@@@Wﬁ@“{H@-sﬁ&ﬁ&ﬁ@e8€H§H%0?%§B%EF¢33
conmponent i ar.s,. i h # ‘AL ocessi ng
t he si gnalo(siﬁ%{tét TeP IJP g?s%%g?iagggggln%g%e%e@gé’re?'e?%&fhgettﬁée@g?giﬁt@g ?12 ion, a
sanpl i ng funequsneyribais ARhD pra&edny audi afn ehsodimgbe interdaadinighen kleadatof t he
ADC and the DAC can thereby increase. [0054] %Signal Processing Unjt)

Ref er r ifng ek tha isj igputsiroBnthexHmwsT é06F al konfhqg&ieatl BRCesingnhwihdal

equi pnent i s f [ SEL i 0] . i.nt.ernheavi ng, decodi ng
or error é%gggéﬁ?éﬁg%ﬁgﬁﬁgﬁﬁgé%%ﬁﬁ5?%%h"a%%%%?%%%ﬂﬁfﬁgﬁlpé i nput fromthe
radi o conmos&lati on unit 110. Then, the signal processing unit 150 outputs
the processed data signal to an upper layer. Further, the signal processing
unit 150 perfordﬁbﬁﬁ@ﬁgﬁﬁbrocessing such as encoding or interleaving on the

uni t 7150 per f or i ogighiatitpr fing or inter
orocessi ng uni ¢ T g b TR hRE BB cigl Bheuchiah ne etk iRen

comunjocat i@nudiid b pkddessih®AeBte Eadndsr ©eddrl throckhgn amt {OPUYRLE b digifalcontrol s
the overall functions of the user equi prent 10 100 using a processing

devi ce suctigns pepceenor (PP or doe sxinmye.the coqtapunitdbl goulrelF palmige ghapta
processor ([DGE -ica'?:?q%lyﬁf%@'n%i LOSGANLERL Ui 0180 e%%gtcg}%:pﬁn&t tl g of

dat a_ conmmuni ca_ 1 on he ra_ 1 O _com’runl C_atl on _unl t each conponent
carrier acgesdindto Rhs@pduhfongatidtf @hivELE el Ghnt hetRsekiash boomyt he base

station 200 by the radi o conmunication unit 110. Mre specifically, for
exanpl e, tthe rebatcpmmugidation unit 110.  More specifically, for example, the control unit
15 160 refers to scheduling information on a control channel of a component carrier
following the straight scheduling method among component carriers configuring a
communication channel between the upper equipment 100 and the base station 200.
This scheduling information may include information on an extension carrier
following the cross scheduling method in addition to information on a
20  communication resource of the same component carrier. Thus, when information
on an extension carrier is included in scheduling information, the control unit 160
controls a timing of data communication on a data channel of an extension carrier
according to the corresponding information. Further, the control unit 160 controls a
timing of data communication on a data channel of a component carrier following the
25  straight scheduling method according to information on communication resources of
the same component carrier as the control channel. In addition, the control unit 160
causes the user equipment 100 to operate in the same way as the user equipment in
the handover procedure described with reference to Fig. 1.
[0057]
30 {Measurement Unit)

The measurement unit 170 measures the channel quality for each of the



15 160 refers to scheduling information on a control channel of a conponent
carrier follow ng the straight scheduling nethod anong conponent carriers
configuring a conmuni cation channel b @meen t he upper equi pnent 100 and the
base station 200. This scheduling inférmation may include infolination on
an extension carrier followi ng the cross scheduling nethod in addition to
informati on on a 20 conmuni cati on resource of the sane conponent carrier
Thus, when information on an extension carrier is included in scheduling

i nf or mat i eampbhent comieraby witid a Ablemenignal fom th bhsegtaibn 280 acoodmpmd cat i on
on a data channel of an extension carrier according to the corre ndi ng

i nf or mat i ountreiyfreRdhe comeol aBHO8) fuskemaiso E8REFoE HeastITIegt Pﬁ‘ltzgtfa
conmuni cat j on .o Telo) rJel i g d.he 25
ctrai ght CoRou Ry R g B Ao er AR R e e

resour ces wf ndifie tigARaRERAONERps Galich afe alSodabed Bt bisechammel00.1 M
addition, the control unit 160 causes the user equipnent 100 to operate in
the safme wasnltael thhenepswiemegupprse bvrihe W@aﬁ‘gﬁ%i}feimg%%é%%ﬂ“é(eﬁ%%@r fbed with

reference fduinds b3 o 30 MEISURRAP MM ) (D SRBASHERMRAL oHET | 170

measur es tHE! gquality tor eac conponent carriers by

using a reafekenea silgedse kanon Lhehbasa thé Aldi®to@eaniasticorehing 0t o Adent r ol
fromthe control unit 160, for exanple. Further, the neasurenent unit 170
execut es nthals theehasatstation 290rdetarmiiess, bisedh ondbpareasuigerRcIFPert. thethebfponent

carriers sing, t measur enen ) i ch. ocated by the base
station Z%HW%%%@ﬁp? e’éﬁcu{eﬁé)rrr%éta%ﬁ&gr?eﬁ]te%}%éﬁ}tggbby t he nmeasurenent unit

170 isyconyesgied to a predetermned format for a nmeasurement report by the
control unit 160 and transmtted to the base station 200 through the radio
conmuni cat i on ur(Bt2. Exemplaty €enfigvaation¢fdasaStatiopht i on 200 det er mi nes, based

on the neasure t report, et her . a handover shou not for
the user equipgﬁﬂgi%58?b&ﬁ?ﬁgggfﬁ€§9§§¥%%E%%W§§?yf%%Pgﬁﬁé?%gﬁﬁgvgéase
Station) gtation 200Fic@ordéhd ® e BhB6&intth I RETG R Wo Fg.3B) tlexed¥p lsaitiyn 200

configuration of the base station 200 according to the enbodi nent.
Ref erri ng toluBegs raljo tdremaisetian wtif dH), 200nterfetuiatis 2 ), painpoasihfdii€at i on

unit 210, interface unit 250, a coppo carrier 15 (CC) nmnagenent
unit 280, @ﬂalﬁm@ﬁﬁPWHWqﬁ%6p’@gbﬁxfgﬁggfp?@%dio Communi cation Unit)
A specific¥@9@Wiguration of the radio comunication unit 210 may be simlar

to the configuration of the radio communication unit 110 of the user
(Radio Communication Unit)

A specific configuration of the radio communication unit 210 may be
similar to the configuration of the radio communication unit 110 of the user
20  equipment 100 which is described above with reference to Fig. 7, although the
number of component carriers to be supported, the requirements of processing
performance or the like are different. The radio communication unit 210 performs a
radio communication with the user equipment over a communication channel which
is formed by aggregating a plurality of component carriers with use of the carrier
25  aggregation technology.
10060]
(Interface Unit)
The interface unit 250 mediates a communication between the radio
communication unit 210 or the control unit 280 and an upper node through the St
30  interface illustrated in Fig. 5, for example. Further, the interface unit 250 mediates

a communication between the radio communication unit 210 or the control umit 280



20 equi prent 100 which is described above with reference to Fig. 7,

al t hough the nunber of conponent carriers to be supported, the requirenents
of processing performance or the like are different. The radio

comuni cation unit 210 performs a rad?b communication with the user

equi pnment over a comuni cation channel which is formed by aggregating a
plurality of conponent carriers with use of the carrier 25aggregation
technol ogy. [0060] (Interface Unit) The interface unit 250 nedi at es
a commun igatkhéRediebyeanion heouddhe Xeanmricitlubtonedimi Rig 23] Goraxampie. cont r ol
unit 280 and an upper node through the SI 30interface illustrated in Fig.

5, for exdfptld. Further, the interface unit 250 nediates a communi cation

bet ween t he radi nmuni i-on, unit 210 or the control unit 280 21 and
anot her base sté??gﬁwgﬁ$%%§%bﬁﬂé X2 interface illustrated in Fig. 5, for

exanpl e. [0061] 1HE& dvanagesmeit Whi 200 Fblds Catavmaayeians wiith ca6fotat ds dat a
that indicates which conponent 5 carrier each user equipnent is using for
communibc atdagrer watthuses sgeipmenbd iseistte B comamieation quiftprespics theadfithy to t he

cell of the base_ station 200. h n. be_upd d t ol unit
280 when éﬁma33PW?8ﬁ%PeE§5¥%é8§ﬁ%ﬁ%ﬁ?ﬁﬁ%gﬁgﬁi ggﬁﬁﬁﬁﬁof cﬁéﬂ%%gépé%ation
200 or m%a@teg%Fmﬁ@_t:&ﬁrm&h BQUK RIS aRRGE SsdrleguipaieRoRent the @&l ioér s.
Thus, the control unit 280 can recogni ze whi ch conponent carrier the user

10equi prrerthe bo@: igtiars 2O opywirasf @ coinsgted oseheqeiamanhehan sesyits kemeemahnagenent
oLt 290, 9881 Rl s Lk o con o NG ALY Rk 03RRI L1,
as a GoU alquintdEP1 00 RlusBeaiiilcRorrid N (8O BALE BbIdWY the CC management unit 260.
[0062]
(Control Unit)
The control unit 280 controls the overall functions of the base station 200
using the processing device such as a CPU or a DSP.  For example, the control unit
15 280 allocates communication resources for data communication to the user
equipment 100 and another user ecquipment, and then transmits scheduling
information over a control channel of a component carrier corresponding to a
scheduling information transmission method.
More specifically, the control unit 280 transmits scheduling information on
20 communication resources in a component carrier following the straight scheduling
method over a control channel of the same component carrier.  Further, the control
unit 280 transmits scheduling information on communication resources in an
extension carrier over a control channel of a different component carrier which is a
master.
25  [0063]
Further, the control unit 280 controls a handover to another base station by
the user equipment 100. More specifically, for example, when it is determined that
a handover on an extension carrier needs to be performed, the control unit 280 first
commands the user equipment 100 to perform a handover to a target base station on a
30  component carrier to be operated according to straight scheduling method in the

target base station. For example, it is assumed that the base station 200 and the



15 280 al |l ocates conmuni cati on resources for data conmunication to the user
equi pnent 100 and anot her user equipnent, and then transmts scheduling
information over a control channel of a conponent carrier corresponding to
a scheduling information transmi ssi on2fet hod. More specifically, the
control unit 280 transmts scheduling information on 20 conmuni cation
resources in a conponent carrier follow ng the straight scheduling nethod
over a control channel of the sane conponent carrier. Further, the control
unit 280 tthaes BhdeSstatidne siviré g séhelialinm infemapion coammidsial inethodeRoumcles i n an
extension carrier over a control channel of a different conponent carrier
whi ch is aonwener capsy (fe3pch operating fragyeney Pardle &bHEF §PsCuffiTtexeBB % ont r ol s
a handover_t o .ano . statli i t

poct 1 cal T F BReST R iR Rertt BURHSRR G APR p bR g,

ext ensi on Barckhted] vAQER® donhendRant assreduiphdeat CoOmtd etecutti 4 haB0véd sish
commands the user equipnment 100 to performa handover to a target base
stati of orcomeoesmpvitanthietisd BastepohiBe spepwoading CEENGOR FAHET SE10HF ght

schedul i n thod in the target se ti.0on. LL. i suned
that the g‘ﬁ‘ggméelra?q glﬁe 5&911%3 ‘Eaﬁtz "2 %rgr%%? %Ogng‘getﬁ(@tg? %%dghéfr 8§atﬂg
schedul i nQegnifoREfakian Jf tiansakiss incomabhost beo ceashndomeanandquianditer (for
each operating frequency band). In this case, for exanple, when_it is

det er mi ned! GHatexecutmamboriereon G calensing coR et arfrirber, msa gneemyagahle or med,
the control unit 280 .comrands the user _equi: 0 u andover
on a5 coﬁﬁgﬁgﬁFﬂcﬁ?nF¥éF?Wﬁﬁ?h %? §OW€§t3?Ro;§%ﬁégﬁé%ﬁgéégﬁﬁﬁﬁagggtension
carri ey bejgefiiaeNaRAANEs 0f thbRxRX{iENSheRr OREN h @bntrdinGinndf dfeinogarpl et i ng
a handover on the conponent carrier of the master, the control unit 280

commands tdenprsent @gidrpmtihthellgddoerandbocetcnsibn adoiges wmnpltied aleethsi on

carrier. Further, en anot her available co nent I i.S .present, the
control uﬁWPdggﬁoﬁﬁ eF%ﬂ%%FBf?%Veﬁ@%ﬁ%ﬁ@?@fggg%hgaﬁﬁﬁﬁaﬂﬁﬁ?8%%%##8% on the
ext ensi on SRy Luls tRY BlscatABAIN0o 6p@nRsh IR sadROViieLs BOIPABEPiseGativher unti |
t he handover on the extension carrier is conpleted after the handover on

t he conponerthe tagat bese sttionlie thedwindoves peacedure [dascaidhdd ebawe, witheefgemertol  uni t
280 causes_the base station 200 to operate in the same way as the source
base st’atid§ br the target base station in the handover procedure described
above mﬁth(ﬁgiprence to 15Fig. |I. [0064] (3-3. Flow of Process)

Fig. 91is % fl'owchart show ng an exanple of the flow of a deteituination
process of a handeu&lowopbBedasseé by the control unit 280 of the base station

200 20accordi ng 1512. ste apfrloexgc rr!ttrt s%r(r)tx)f»ggé g{?%&(émlﬁgoogst]he flow of a determination

process of a handover procedure by the control unit 280 of the base station 200
20  according to the present embodiment.
[0065]

Referring to Fig. 9, the control unit 280 receives a measurement report from
the user equipment 100 through the radio communication unit 210 (step S102).
Next, the control unit 280 determines whether or not there is a component carrier

25  whose quality does not satisfy a predetermined criterion based on content of the
measurement report (step S104).  Here, when there is no component carrier whose
quality does not satisfy a predetermined criterion, the process ends. However, when
there is a component carrier whose quality does not satisfy a predetermined criterion,
the process proceeds to step S106. Next, the control unit 280 determines whether or

30  not the component carrier whose quality does not satisfy a predetermined criterion 1s

a component carrier to be operated according to the cross scheduling method (step



Referring to Fig. 9, the control unit 280 receives a neasurenent report
fromthe user equi pnent 100 through the radi o comrunication unit 210 (step
S102). Next, the control unit 280 detg m nes whether or not there is a
conponent carrier 25 whose quality do not satisfy a predeterm ned
criterion based on content of the neasurenent report (step S104). Here,
when there is no conponent carrier whose quality does not satisfy a
predeterm ned criterion, the process ends. However, when there is a
conponent $1&6h.i dicrahwben thealoiteypordasy watposent eiyerds pravdwosenticastbréei t eri on,
the process proceeds tQ step S106. ., the control unit 28 et erm nes
whet her orbegm%atte‘f ﬁ@o%%%gﬁtcrﬁsérsrcpa&%ﬁ@%@hﬁgﬁ’? Pff’cﬂ%;e%"o?ﬁ?as goaftF%f y a

pr edet er m Ckjy i i C i ding to
Phe or oss Sehed il B o 4 ST B B R e ond T ng
conponent @addritebe bperated aoqodiepto tdararosrschalubeg opérodt g pacwmey ghongeds 0 t he

cross scheduling nethod, the process_ proceeds.to step S108. wever, when
t he cofr esipcidi Ocoﬁ‘p%%%]fogeé}??‘?Oé‘rtm}‘émﬁggogecééfﬁﬁ%ﬁ P APV T Be

oper at ed | 46108 fhaSEPEE el 8 BRINRE cdnilfnBAOGESS HRkaEeeds 5
to step Sﬁ%gogﬁﬁéaéger%gf[qtiglacontrlc’He unietgﬁ%g%d&éci d(rals to perfoon a
handover ofie 2o0poiANentiecdrid @rerattd edvordingtaristoesss athddnbng orctledgstapi ng
conponent carrier before the conmponent carrier %o be, (ﬁ)sperat gd according to

the cross StifeduMenyiiie: Ao dlopst BiY: Sho spntrqpanuARY dlecidps ¢RI @0 #he
control unj degi des ver 1an 0 Nip, ehndetesn ned as
havi ng a qéuoztﬁll%'?l ?/mt %%ggo%égeﬁgﬁgga% é]? gmg %05? igggt %ahrd%a(?]%éscr?t eri ofgl (step
S110) .10 00&Bdetermine critefrbg(steb®B ii19).a sequence chart show ng an exanple of the
fl ow of a handover procedure according to the present enbodinent. In a
scenari o of0flg. 10, it is assumed that a handover procedure is perforned
anong the user egui n t Q@gﬁ i 0QanSe he
source base statligig'n, an%s%q‘r%gmga%gmis?]gtl a@%%%ﬁ@gro\%n ngg\got\fﬁg%%lg%&et base
station. FubthRie accopdifgaduhe prakapembdbaditentSl4p dpcdnarib e FigadOy gnent in

t he user equipnment in the general handover procedure illuystrated in Fig. 1
i s not parassempditiaya fpidospreprocedyne is MAIPIECY BReRg Hig T ehepBer M thenot pe
made. 067]. 20Ref ing.to Fig. ser ' : ' fransmts
o moasti enblie SAURbr (o G e SRS, B Larb 30bh Lebiok O3
communi cat 40meC hasdebast ostdche. bamaethst, ad ipptcedfRa(faisep2 S520)4) Mexb, thehe base
station 200a determ nes whether or not a handover is necessary and a
handover pmezagumat fpfheaeheqgupperdntthe genera rhapdeven persetiie iledsliodan

gﬁggij r ng 8 1§]r PROL, p%%c%%ﬁ% rd%f?eergnt?gnodvt%uw r;l HQSCES&&{ B8 481 Eb@e p2R. (Step

[0067]

20 Referring to Fig. 10, the user equipment 100 first transmits a measurement

report on a plurality of component carriers configuring a communication channel to

the base station 200a (step S120). Next, the base station 200a determines whether

or not a handover is necessary and a handover procedure for each component carrier

based on the received measurement report as described above with reference to Fig.
25 9 (step S130).

[0068]

In the scenario of Fig. 10, for example, it is assumed that a handover on a
component carrier to be operated as an extension carrier is necessary. In this case,
the base station 200a transmits a handover request message for requesting a handover

30  on a component carrier which is a master of the corresponding component carrier to

the base station 200b (step S144). The base station 200b that has received the



In the scenario of Fig. 10, for exanple, it is assuned that a handover on a
conponent carrier to be operated as an extension carrier is necessary. In
this case, the base station 200a transnmts a handover request nessage for
requesti ng a handover 30on a corrponent24carri er which is a nmaster of the
correspondi ng conponent carrier to the base station 200b (step S144). The
base station 200b that has received the 24 handover request nessage
determ nes whet her or not the user equipnment 100 can be accepted, for
exanpl e, hasecydReqrest haRhdd degferafing elonmaimir eat thenissesquimeend @ cedbby
itself. Then, when it is determ ned that the user equi pnent 11?%% n be
accept ed, ahethder sramnlebasobden eyakEHtY 9 8 WEHIBIEAIOR SEIES 0 ?Ffﬁ)! m
ressage 10, tfe RASE Al QRerm 200 % AR RIment 80 BAS S, 8ldhiANnE00a T hat
has recei ved t he handover request confirmneSsage transmts a handover

command Orbage SRAPONOOH tré@fitsed h@fdofemBghes coofithemcusge t@gu prentatit®0 (step
S148). Thus, a handover on a conponent carrier of a master, is executed

among Bhe A09er(sieguiigient Theobese titationaddlectbal hasureerizcd S0 BYEIOVEIOIAEEY, t he
base st at Ic%n ﬁlzno'lon?éSSE I}‘J%fﬂ?l@l%%s %th%(h()% %Qrggl’an?ﬁg atcgﬂ}p%t(c 0?%%@31:61’ 10 I'n
step S150,“f'6F exanpie, Synchroni zation Wth the target base station,

random acgggBe tir bh€phengal) brpS138at I'dis, 4 aastrssi Dsbnoionantande\oEr
conpl ete nessage, a route update, transm ssion of acknow edgenent, and the
li ke are pemhgenedxesitad prehy theousen eqpppes O dat hasgesepbiie Rptovs ef er ence

ig. 1. [0069 th LOp '
to Fig. 1 C&E%@“% 8}%‘65 as)étstatlionﬁZé)lag,s gﬁat gé Istgaonzg&% taLﬁl QﬁgMﬁIgg(lg{%?gﬁgMFr

request me equest OVer on~a c¢onpon t0 be

operat@d as ﬁ%@%@ﬂﬁr%}(aﬁﬁﬂii@hcﬁ@nhb@m{)&ﬁ@ glcataioen baQ0bafish, en&kh4) . The
base station Z00b that has received the handover request nmessage determ nes
whet her oracaess tohibe darget easaispition: tranonissien e adaeeptas Conic asesmficed based

on availabiljty .of communi catj on -servi ce of.fered b i t:ssel f..4sThen,
when it ismagt rdﬁ%engﬁflsfrﬂ%ﬁont?%c Oe‘?deg T eﬁ?f@“ﬁ‘? t%) CaR? rgoré%egé%%neﬂ&fiyt he base

station 20Qhhd pROsHIdeSordel aRAQRUGEN FEOURS o ORI T m Nessage to the base
station 200a (step S166). The base station 200a that has received the

handover r[@§6®kst confirm nessage transnits a handover conmand on a

conmponent carri t o be.operat.ed an extensi.on.carrier tq the user

caqur ot 100 (Ve Srosr RS APacRaRiios ePRaf et PadifieaRf
conponent GandstiRh al in@KRS bh Ao PIRBN( L8 496 he peiaRi¥RR  anl e risAlcaRas

recei ved the handover conmand, the base station 200a, the base station
200b, and tohtbe Muke ¢tstiep2@h7G)cp $080] The base stationTHEIbetht ks, reoiess @ehandover

RGN N S SN, S
25 accepted, for example, based on availability of a communication service offered by
20  itself. Then, when it is determined that the user equipment 100 can be accepted, the
base station 200b transmits a handover request confirm message to the base station
200a (step Si66). The base station 200a that has received the handover request
confirm message transmits a handover command on a component carrier to be
operated as an extension carrier to the user equipment 100 (step S168). Thus, a
25  handover on the corresponding component carrier is executed among the user
equipment 100 that has received the handover command, the base station 200a, the
base station 200b, and the MME (step S170).
[0070]
Thereafter, when a handover on another component carrier i1s necessary, a
30 handover is performed on cach component carrier in the same way as the above-

described procedure.



[ 0071] Figs. 11Ato | ID are explanatory views to further describe
the scenari o described above with reference to Fig. 10. [0072] 5Referring
to Fig. 11A, three conponent carriers CCl to CC3 configuring a

comuni cation channel between the user3equi pment 100 and the base station
200a are depicted. At a point in time of Fig. 11A, the base station 200a
functions as the serving base station of the user equi pnent 100. Furt her,
anong the three conponent carriers, the conmponent carriers CC 1 and CC2 are
oper at edcggm]di ng to JO the strai ght scheduling nethod. The conponent
carrier is operated according to the cross scheduling nethod. In this
si tuation, when Figs.j 5l Adéa étii medxphiattory Negtgoipeturther ﬁﬁféﬂgaébe $E|ETHN 200b

i S necessa n .t he compaonent carg.ier, CC3, a handover is first perforned on
t he corrpon%%lf&éegr PEY W %Wﬁ%toi%g':mﬁaster of the conponent carrier CC3.
This is thgossme even when it is determned that a 15 handover is necessary
on the conponent carrier CC2. [0073] Fig. 11B shows a state after
the usér equi prefefendQ thdSg pldry. dhrre domphraant sveiers € ointe K& 3bersdizstiag fon 200a

to the base stat.ion 200b he ¢ onent.carri fter st Sl 50 of
Fo 10 Souhprene hanpe el 1B oty eRe 1D 2873 Bk ¢ ers
of the usef.aapicREENA 2R intliNBneUTIGRENA GRS bhRI:atiok D08 GufotBnd MBEN

connected to the base station 200a, and the conponent carrier CC2 remains

connect ed seovitfebdsassagemtcfothe2098. eRupmpar 108.he Foshporemeng ahg ithreeCC2 i s
operated by the straight,scheduling net ev et ween e user ui prent
100 and th ”H%@éﬂtscfaﬁ‘f" 8&%6@‘5?‘)%5%%?75?85aﬁigjtcgrarféf)p‘?rﬁ%: @SFpﬁgW@ﬁ carrier
CC3 i )¢t enperahichy srd@iangdedod 0 THecARIRRACHIGACTS 8¢ of&rted ROEr&®ANDI €,

t he change of tlgue master of the extensi'on carrier may be perfornmed such

t hat a chatogéenobiscechedulingansthiotit eth thiomittitewrhavtensit at idster208d thot £he user
equi pnent 10 and anqt her user, _equi pnent), and then the base tion 200a
changes a_}Eﬂﬁ‘gﬁ | 1O; tﬁe\c/%ﬁ?ecﬁtagﬁ%@(qg?iiﬁé‘e?‘?‘ﬂs%yﬁﬁﬂ ncog?i’o&ﬁmem?f_sﬁ »Barrier
is to be inghydeds BALROTAL 68 1R é&m\éﬁ{camar@@@w?ﬁ% Shal08r @g0a to

t he base station 200b ‘on the conponent carrier CC3 (after step S170 of Fig.
10 i s conpieetmadent karrier CCL1Thianwrbe tdamet drepewbonpo me detecaine ethgt of t he
user equi pmrent 1Q0, the conponent carri e_rbgg% remai ns connected to the base
stat i 20PR4O%EIAS PERSS TBHPLIRETPIPIRTIL SPEie and CC3 remain 5 connected to
t he base 5¢06t7§]0” 200b. Further, the conponent carrier CC2 functions as the
mast er of the conponent carrier CC3 in the conmunication channel between
the user equi pnefig. 10B sindst hetdasdestnt ivser 200pneftO0Fbhas performed a

handover from the base station 200a to the base station 200b on the component
carrier CC2 (after step S150 of Fig. 10 is completed). In Fig. 11B, among the three
20  component carriers of the user equipment 100, the component carriers CC1 and CC3
remain connected to the base station 200a, and the component carrier CC2 remains
connected to the base station 200b.  Further, the component carrier CC2 is operated
by the straight scheduling method even between the user equipment 100 and the base
station 200b. Meanwhile, a master of the component carrier CC3 is temporarily
25  changed to the component carrier CC1. For example, the change of the master of
the extension carrier may be performed such that a change notice is transmitted from
the base station 200a to the user equipment 100 (and another user equipment), and
then the base station 200a changes a channel in which scheduling information on an
extension carrier is to be included.
30 [0074]
Further, Fig. 11C shows a state after the user equipment 100 has performed



Further, Fig. 11D shows a state after the user equipnment 100 has perforned
10a handover fromthe base station 200a to the base station 200b on the
conponent carrier CCI . In Fig. 11D, .all of the three conponent carriers
of the user equipnent 100 remain conn@gt ed to the base station 200b. [0076]
(3-4. Summary of First Enbodi nent) 15The first enbodi ment of the present

i nvention has been described so far with reference to Figs. 6 to 11D.
According to the present enbodinment, in radio comrunication involving the
carrier agghedatdroiiomwhembasd sthtsord2d(er wi the babd atation BAdid ovehe nempsndnd be

executed on an extension carrier. followng the cross hedul i net hod, a
handover i (£33 @ﬁé&ﬁ%él’b{ho%ﬁéo%@rf@ﬁtp%éﬁ&r| i‘? t%o ! 9%@%@g@rﬁ%cordi ng

20 10 1 NGoRiRLE RG0S (18- BREBAG fhot % LA Gn D3RSt iifaink N LhT S

case, for exanple, a conponent cC ier on ver 1s first

execut ed i@nfectANpaRehiseGaitioh @004, und thominngpnast arnias CELX off (OB sxtamsi on
carrier. Thereafter, a handover is perforned on a corrpo_nenépcarrj er to be

oper at éd o8BI he befresiaties 0l hé:@mh%&ﬂwwe%%‘ﬂj@ ¢GP Jurctingg e
station. Iars] t%lfp Imsast%‘le glu %%ch)}lnd)%{lﬁlgr%%g r&C§ﬁ{ {He%roninﬂﬁﬁ%a'tigﬂ'cﬂ&n%ﬁbeﬁr%e@ mast er

of an extension carrier nsion carrier are consecutively handed

over, and thbuser aqiipsknt fdtandakabdsesativh R00occur due to | oss or nismatching
of schedul i n_? information is reduced or elimnated. Accordingly, a seanl ess
handover d&f7He inpl emented even under the circunstances in which the cross

schedul ing et had, &5 RELTODNLEGL RULL DREIRE Gscd dulBfenl 65 RAY pfRQdY MENL, 3

schedul i ng 30i nfor Mt i transm ssion me conponent can-ier need

not bejochanpatiol @ framhMe dRveEtape0 cockitetheditde tshitisn t206b ioapae icompogersyst em i s
smal | . 27 [0077] <4. Description of Second Enbodi nent > Next, a
second enbadi 1.ofIntfig Plb sl thahase: GomPoRrny capiery o5 BeiUSEAMRTPEY ef er ence

to Figs. %Otrgm%ﬁn%ongécqg t%]the base station 200b.
[0076]
(3-4. Summary of First Embodiment)

15 The first embodiment of the present invention has been described so far
with reference to Figs. 6 to 11D.  According to the present embodiment, in radio
communication involving the carrier aggregation, when it is determined that a
handover needs to be executed on an extension carrier following the cross scheduling
method, a handover is first executed on a component carrier to be operated according

20 to the straight scheduling method in the target base station. In this case, for
example, a component carrier on which a handover is first executed is a component
carrier functioning as a master of an extension carrier. Thereafter, a handover is
performed on a component carrier to be operated according to the cross scheduling
method in the target base station. In this sequence, a component carrier functioning

25  as a master of an extension carrier and the extension carrier are consecutively handed
over, and thus a risk that data loss will occur due to loss or mismatching of
scheduling information is reduced or eliminated. Accordingly, a seamless handover
can be implemented even under the circumstances in which the cross scheduling
method is performed. Furthermore, in the present embodiment, a scheduling

30  information transmission method of each component carrier need not be changed for

a handover procedure, and thus the impact on a system is small.



(4-1. Exenplary Configuration of User Equi pment) Fig. 12 is a block
di agram showi ng an exenpl ary configuration of a user equi pnent 300
according to the present enbodinment. Referring to Fig. 12, the user

equi prent 300 includes a radio communiééation unit 110, a si gnal processing
unit 150, 10a control unit 360, and a nmeasurement unit 170. [0079] (Control
Uni t) . The control unit 360 controls the overall functions of the
user equi prent 300 using the processing device such as a CPU or a DSP. For
exanmpl e, tibgrmgontrol 15 unit 360 controls a timng of data communication by
the radi o communi cation unit 110 for each conponent carrier according to
scggduling i nf orePrerpian ehSpenddediofiaentt om a base station 400 by the

radi o communi catjion unit 110 . r i ordin
to the first en&%ﬁ£§%%¥9n ﬁ??%é#&héﬁg%%é%%géggﬁéﬂgﬁﬁgﬁ##gk%?%ggfﬁ@ﬁanple?

when it i sefledpes B9 med bhati4Bhe qual ity of an extension 20 carrier operated
by the cross scheduling nethod is being | owered based on the result of
measur émerif0Hdde by the nmeasurenment unit 170, the control unit 360

transmts a cha equest af the .sch | dnformation transm ssion
met hod to the bzg'g‘gf‘%{lﬁgwgﬁrbég%foggﬁg}é %ﬁ%ﬂlygleb epare for a handover on a

conponent carri gfg WI0ge; glb%kidi%grhrﬁ MEGIRAS Bgeraghaidizogtivhefschedul i ng
information transm ssion nmethod of the 25 corresponding QonPonent carrier
from t he cioipsesthededdordjngbe hedresent dvebosimentghRefamegiia Figg! Fdhthvyr

Furt her, wh h t : it 360.d .
Gehedal | ng RN BREPaR G e BeRe e LA S R R B heaut s ng

i nforngt i apednbAnsil 560, 9Rd Fetdagdehsningid f7foed of by the base station 400, the
control unit 360 changes a conponent carrier operating method according to

t he 30cor r[@8Pandi ng notice. In addition, the control unit 360 causes the

user equi pnent 300 taq. rate in the sane way as the user equipnent in the
handover procedd&@“ﬁééﬂﬁgscribed above with reference to Fig. 1. [0080]

(4-2. Exenpl ary G guf @hitos00donBaRehSRERAMnEti@s oF3hé 5@ Ruasketi agram
showi ng an exenplary configuration of the base

300 using the processing device such as a CPU or a DSP.  For example, the control
15 unit 360 controls a timing of data communication by the radio communication unit
110 for each component carrier according to scheduling information which is
received from a base station 400 by the radio communication unit 110, similarly to
the control unit 160 according to the first embodiment. Further, in the present
embodiment, for example, when it is determined that the quality of an extension
20  carrier operated by the cross scheduling method is being lowered based on the result
of measurement made by the measurement unit 170, the control unit 360 transmits a
change request of the scheduling information transmission method to the base station
400. This is done to prepare for a handover on a component carrier whose quality is
decreasing by changing the scheduling information transmission method of the
25  corresponding component carrier from the cross scheduling method to the straight
scheduling method. Further, even when the control unit 360 does not request a
change of the scheduling information transmission method, when a change of the
scheduling information transmission method is notified of by the base station 400,
the control unit 360 changes a component carrier operating method according to the
30  corresponding notice. In addition, the control unit 360 causes the user equipment

300 to operate in the same way as the user equipment in the handover procedure



5 station 400 according to the present enbodinent. Referring to Fig. 13,

t he base station 400 includes a radio communication unit 210, an interface
unit 250, a CC managenent unit 260, and a control unit 480. [0081] (Control
Unit) 10The control unit 480 control s?the overal|l functions of the base
station 400 using the processing device such as a CPU or a DSP. For
exanpl e, the control unit 480 allocates a conmuni cation resource for data
comuni cation to the user equi pment 300 and ot her user equi pnent, and then
transm ts &shieddlabong with esferehicow Fayer a control channel of a conponent
carrier corresponding to a scheduling 15information transm ssion nethod,
simlarly [088%ihe control unit 280 according to the first enbodi nent. [0082]
Furt her, the contr,0 it 4 I r to another base station
by the user equirt%'r%é%{ggh%?yé%rl %Q%%%,Eaﬁsggﬁﬁgxgr esent enbodi nent, when it
is 20 determ nedsiphetisa Blasdemefan0shoayis® ap eranplapacdniguranion off thesbaa
extension carrier needs to be executed, after the target,base station
confirms astetwguddl aesprding i dsvpiesan enederit e sBelvaitg CcBigpdietitc ®frier,
the control _.unif.480, changes th |.i Knf o ' I §§+@©n net hod
on the ext%ﬂgwo{K%%W@%g?a%%%ﬁff)éi%?%§§n§§%%%ﬁif%ggﬁgﬁﬁgg&ﬁgﬁﬁkgqg?raight

schedul i ngyFRiBRdat nitrAe0eind 4 Ben@OoAiE 980.uni t 480 notifies the 25 user
equi pnent 300 of the change of the scheduling information transm ssion

met hod. FulOOBEr, when the change request of the scheduling information
transm ssi on net hod iﬁghgceived fromthe user equi pnent 300, the control
unit 480 changes A&O'S W‘duling information transm ssion nethod according

to thegcorresponticN@nb:8HUES 480 RUhirbig the W tthe-tioas e Be basematibe 406er
equi prent 300 conpetes with anot her user 30e§ui ment (for exanple, when it

| eads to ausimgithe prangssing ddvace swehagh Sty of 2 Pt exdnamie.dhe gerdthapituser

eaut Prent I B B DR SRT ROk iR TRV e
executes ag Q¥ 800 QRd BtHeP TRARA Bpredl, ah& h@NriMie® stliedufing aifemibtioed that a
handover needs to be executed. I'n addition, the control unit 480 causes the

base st at i over 40Gotimolopeamatke of e tchepenent wajerasomergosdngcle bassbedtiagi on or

? 2? e? 2{%? i c?r%%&gg &r%itlsln%rs]si(lal? nge eod},1 %ﬂncg?a\{'ﬁfrtogﬁg %ggt%ieunqtefﬁ 50%%1ddir?gb 'ovt%ew th

first embodiment.
[0082]
Further, the control unit 480 controls a handover to another base station by
the user equipment 300. For example, in the present embodiment, when it is
20  determined that a handover on a component carrier which is an extension carrier
needs to be executed, after the target base station confirms a request of a handover on
the corresponding component carrier, the control unit 480 changes the scheduling
information transmission method on the extension carrier from the cross scheduling
method to the straight scheduling method.  Further, the control unit 480 notifies the
25  user equipment 300 of the change of the scheduling information transmission method.
Further, when the change request of the scheduling information transmission method
is .received from the user equipment 300, the control unit 480 changes the scheduling
information transmission method according to the corresponding request. Further,
when the request from the user equipment 300 competes with another user
30 equipment (for example, when it leads to a reduction in the throughput of

communication of another user equipment with a high priority), the control unit 480



[0083] (4-3. Flow of Process) Next, two scenarios of handover
procedures according to the present enbodinment will be described. In these
scenarios, it is assuned that the handover 10 procedure is perforned anong
the user equi pnent 300, a base statior9400a serving as the source base
station, and a base station 400b serving as the target base station.
Further, a procedure (steps S2 to S14) up to the neasurenent in the user
equi pnent in the general handover procedure illustrated in Fig. 1 is not
parti cul arhyy gidyf 18 efuest TRt tHRUBeRe@@sHEI OO ONThdredfef thwkditradahit B8O made.

15[ 0084] Fig. 14A is a sequence chart show ng an exanple of the
flow of a dxiepts scemdove of 2 chaneasnéreapiescerlviichde oy drisgningd tthe present
enbodi nent,. [,0085 eferrin Fi.g. ;14A, the r ' at has
conpl et ed haﬂho‘% r{%(gs@f%%%%uﬁelﬁr s?lgée(iifla%tdélg ¢ ﬁ%&qlﬁng?}%@g%%%%ﬁ%gbm%ni cation
channel begwegMdhg deehe SlteRARRIwS08 ARdohke Haasaashabi 0Rr 14Q0ebdser each
conponent carrier (step S210). Then, when it is determned that the quality
of an éxt endicwnindarrandevayperten dsyoritied abeeswith eteigned tad gt hod i s bei ng

| ower ed, Eﬁs ﬁser equi pnent 300 transmts a change request to change the
schedul i ndhtlor mati on transmission method fromthe 25 cross schedul i ng
nethod to the stua gidw sEPRLMSH Ng method to the base station 400a (step
S212). Next, the base station 400a changes the scheduling information
transni ssi on netled, dwot svenaitsens ilendewt r prepedicesopetiongng olot e pw@gtést , and

t i t know | t, th . i 0 S214).
Next 't he GRS Bt SS0004S qrib e RS BRI s R pase
statiofy 4008:4RLER peRahed 3RDRY the LR BADMcAt 800, AbAOQRIbA ADSAEdreind

handover reequest nessage for requesting a handover on a conponent carrier
on whi ch i4s the sodetebadersgdionhaitd a bhendawerddth se8inmecibs saest Wassdtion t he
measur enment report to, the ba station 400b (step S224). Here, .for exanple,
the conponeHithetat PRERUER (HSCR Rt 14 dD RPret T TR A
necessary jSpk PRARIBDL: GREEIUEE iMResRd 36 T8dul IsNgotl REQRIIRL Gffcrent,
transm ssi gn ng%ﬂ%g has bere chgngéd fromthegcr 0SS sﬁglhedul iBJng met hod to

t he strai gitd thuse hedripiingtheebhiodll not Istrepde. S212 t o S214. The base station
400b that has received the handover request nmessage determ nes whet her or
not the us@iog@hui pment 300 can be accepted, for exanple, based on

avail ability of a,couEuRi Call,eRSEIH GRwahf ahedabyid beeld ndRess o whan it is
det erm ned t hat ltalﬁéquser aegétﬁuprrent a300 cané be ag{é%pt ed, the base station
400b t r ansgichari@ofainddues: premgdest accadfrigrtmtimegssgecmboditnenbase 10 station
400a (step S226). The base station 400a that has received the handover
request co nmessage transmts a handover conmmand to the user equi pnment
300 (step S228). dPVET 1HeS WiRkn R0 0mhh Gall S8R pRAMI BRENT 300
t hat has recei ve%gﬂt%ﬂ’gﬂ%gongg@er c’om?aﬁ%?(e%h}épﬁgegse stati o% 4008, t he base

st ati ogn 40RkRaswaaterdt Hiest VEubet dr BABG)of alensepcaSd8 @hafel bewaaplhe user

synchroni zation with the target base .
Y equipment 300 and the ba%e station 400a for each component carrier (step S210).

Then, when it is determined that the quality of an extension carrier operated by the
cross scheduling method is being lowered, the user equipment 300 transmits a
change request to change the scheduling information transmission method from the
25  cross scheduling method to the straight scheduling method to the base station 400z
(step S212). Next, the base station 400a changes the scheduling information
transmission method on the extension carrier according to the request, and transmits
an acknowledgement (ACK) to the user equipment 300 (step S214). Next, the user
equipment 300 fransmits a measurement report to the base station 400a (step S222).
30  Next, the base station 400a transmits a handover request message for requesting a

handover on a component carrier on which it is determined that a handover is



15 station, random access to the target base station, transm ssion of a
handover conpl ete nessage, a route update, transm ssion of acknow edgenent,
and the like are perforned, simlarly to the process described above with

reference to Fig. 1. [0086] 30 Fig. 14B is a sequence chart
showi ng an exanple of the flow of a second 20scenari o of a handover
procedure according to the present enbodi nent. [0087] Referring to

Fig. 14B, the user equi pnent 300 that has conpleted the neasurenent first

transmts @ iRASULARBNYN heRBEdsulethchN @RS Sleald®RtABRANOBL6Rp SD240) . Next,
the base station 400a evaluates the quality of a communication 25 channel

bet ween t hdergstr egguiplsnthstco@Onenidatiiny dnaslick s idetsrded thaira kraddvesonponent
carrier (step S312). xt, the base station,400a transm.ts a handover
equest o RGeS, s, BE BLRP G F RSO DA RenBONERECE ARPRRYH whi ch
it is detegphpgdnishdter? ARNLAYELHM ShdQEEIS MKl RERAS Qo Sthat &g 00b
(step S324). The base station 4001) that has recelved the handover request

messagé defchednlingsnathed hestel300i1 2rtotS2ike UibebagirtipmeHi0b3b8 lmamedstvedccept ed,
for exanpl e, .based on availability of a, communication service offered by
Usel T THbR BAORT [P Tigstie AR e S CPHEO R C Wt BRPBRENVUSE0 can be
accepted, $hg.La%E &k kiRMA0RBI bhARIMYiBHHMARHRKERIHEAVESicE OREIAM
nessage to the base station 400a (step 8356). Next, when the conponent

carrier onbywhicth &heaneloancit iy dgprastedihst the eseregnipinrenedllli sandre @xtmedi on
carrier op rgt&%d b){, t he ﬁross scheg%ﬁong nmet hod, ?_.lhe base station 400a
transm ts BErmSET cHign YIP SEIAPIRG LRI PhERER SRR FIAST afiSoRese
Lransmes! a&wﬁehgﬁg (o %ﬁ@argrgorrﬁ@%a@@%ﬂgn QYbL MRt s GREST &F HeShdnBohle changed

fromthe cross s g thod to the straight scheduling nmethod to the
user equi pregmdst 360HS trepsag3 3Ahsmiex handuvencaskaodtetigaentquisneedélved from
t he user equi pnent 300 (step. S332), the_base station 400a changes the
schedul i ng@t%’fﬁ%&t i ORPSt P ARMIAVES ST CHEEh 68OBH ﬂ%@n‘ége’iﬁq%}??’éﬁts%ntg@a}ﬁsi er to

the Strai gleisCHRIULLAL FELAAG TERuse )8oPa0E: ﬁ{ea;aéggtaé@gﬁgd& apits a

handover conman user equi pment (stép 53 andover is
execut ed amidip (fthe SR3®r EquiepSend, 306xdnhde, shashromesionedith e fagedbwer
command, the_base station 4Q0a, the base station '400?’ anéj the MVE (step
5340) . 13 oodgjor sgualom acseinialy teecidse siatimhbisaprssen of a handoverppanlgieond

enbodi nment e.p e el Lon_has f it
ref erence 1 ggsﬁégs? 1rfg&t gl%%f% %%@E%?ﬁgo$ga§wgﬁ%%?§ﬁ€ %%)8}%{ r%ﬁcﬁt ,Qfei n radio
conmuni cat peforindd odimilady to@e piceiselesaiigtebatd wih roflencd fo Hig et er mi ned t hat

a handover_ needs to be executed on an extension carrier follow ng the cross
schedul i ngt0086]

Fig. 14B is a sequence chart showing an example of the flow of a second
20  scenario of a handover procedure according to the present embodiment.
[0087]

Referring to Fig. 14B, the user equipment 300 that has completed the
measurement first transmits a measurement report to the base station 400a (step
S310). Next, the base station 400a evaluates the quality of a communication

25  channel between the user equipment 300 and the base station 400a for each
component carrier (step S312). Next, the base station 400a transmits a handover
request message for requesting a handover on a component carrier on which it is
determined that a handover is necessary to the base station 400b (step S324). The
base station 400b that has received the handover request message determines whether

30  or not the user equipment 300 can be accepted, for example, based on availability of

a communication service offered by itself. Then, when it is determined that the user



20 net hod, the scheduling infoiniation transm ssion nethod on the
correspondi ng extension carrier is changed to the straight scheduling

nmet hod before a handover is executed. As a result, a conponent carrier on
whi ch a handover is first executed i s3dperated according to the straight
schedul i ng nmet hod. Accordingly, a risk that data loss will occur due to

| oss or m smatching of scheduling information is reduced or 25 elim nated.
Furtheinore, in the present enbodi nent, since an extension carrier and a
conponent Gafi@k 300Red boRbGicASthe HRe kRtioAHIlh eatuhiens hanlovar fregeest need not
be consecutively handed over, for exanple, when the quality of the
conponent wafiri enespfgctthdherhaseetation YWadstcn Sééhhedtaxbrivish thi&oRgPRESpondi ng

conponent carrier having a,good qualikty,with the source tatjon can be
naintained@“?ﬁ[ﬁb§@?°< g“fﬂ%%?fﬁ%fﬁL%ggb?ﬁ}F Hé%ﬁ%d#n%hfg@ﬁ§§§(ﬁﬁk9 Next ,
a third enhdildEpl (N o1he sRIBSIBI meMRN OB didtiohetrdesemiRad amdidee

reference to Figs. 15 to 17. [0090] (5-1. Exenplary Configuration of User
Equi pmént repisquting5 the dhd| sdkddirggriafrstabon néaasmissienpetipde onf i $ar at i on

of a user equi nt 500 accordin 0 Lhe present enbodi . Referring to
Fig. 15, t%# eﬁgg‘%lr@qiﬁ?%ﬁ@ﬂtca%lﬁgtﬂéeﬁg%‘%ge@ il SomachiElbe s 190, %
si gnal pr%@%ﬁ'!ﬁ@lﬂt é&ﬂbcguiﬂqé%etﬁo&%pr%é%em&utp&&@30@@%@3%5umﬁ@meﬂnit 170.

[009]] 10(Control Uni e control unit 560 controls the overal
functi ons mknowedgseentasueqiredt fr&00thagisay eqipmpriot®s &tapgSHEA) g Baseh as a

CPU or a DSP, Far ex |l e, .the.control. unit .560Q controls a,ti.m ng,qof data
comuni cat ﬁt%}wnpﬂ’owleﬁﬁng%ﬁsothfpmﬁ&% it #‘j?.n?}ﬁtil?n %TﬁsTgﬁlogag]ﬁthggﬁﬁ%n%l%t

carri efg a_cgggrgi OcdRerS @A Wil Bl QLIRE oA YN Ciheh S tbShask @efioweokr om a
base station 60 %y the radi o comuni cation unit 110, simlarly to the
control unirinskB® @baaiostengortmabdiéo fthe steresrugenent 300 EeptF&d). i'hhushe present
enbodi ment, for exanpl e, when handover c dis received frgmthe base
station 60TRIGAVE 1&8%%??&@%%&3? &Fer&ﬁg}%%@ggg@@w E‘?%&C?%{WY ﬁ%ﬁ hangeyer

schedul i ng B8 GRS WU et a R QaRET SLTEAGE SBMEYSIp$ 30 ONMponent
carrier fo?%ga?%gﬂg% %ﬁ%lstraﬁéhf gche%uling met hod mheﬁ§pgrforﬁ1ng access
to the targegs8pase station through the correspondi ng conponent carrier. In
ot her words, the control unié 563 changes an operating nethod on an

ext enstfon carri e+ rEMBHE o PeE met hod to the straight

schedul i ng meth ' GRS Fedeft fRent A 9RILAIEHbEL 5O | N
addition, the cgﬁvf%FBﬁﬁf%bggggﬁzﬁges%?ﬁe user equipngnt 500 to opérate
25i n t he saite rf@yenas td RazsusEro 4Bl pAeadrding tb Hee pascho eerbogimuaéedorredidescr i bed
above

communication involving the carrier aggregation, when it is determined that a
handover needs to be executed on an extension carrier following the cross scheduling
20 method, the scheduling information transmission method on the corresponding
extension carrier is changed to the straight scheduling method before a handover is
executed. As a result, a component carrier on which a handover is first executed is
operated according to the straight scheduling method.  Accordingly, a risk that data
loss will oceur due to loss or mismatching of scheduling information is reduced or
25  eliminated. Furthermore, in the present embodiment, since an extension carrier and
a component carrier functioning as a master of the extension carrier need not be
consecutively handed over, for example, when the quality of the component carrier
of the master is good, a connection of the corresponding component carrier having a
good quality with the source base station can be maintained.
30  [0089]
<35. Description of Third Embodiment>



with reference to Fig. 1. [0092] (5-2. Exenplary Configuration of Base
St ati on) Fig. 16 is a block diagram showi ng an exenpl ary
configuration of the base 30station 600 according to the present

enbodi ment. Referring to Fig. 16, the3Base station 600 includes a radio
conmmuni cation unit 210, an interface unit 250, a CC 33 managenent unit
260, and a control unit 680. [0093] (Control Unit) The control unit 680
controls the overall functions of the base station 600 5 using the

processing devi Ogx3Us Mias AL 8 oft tHeSHesdn@in@XasP WAl deh@s&@idr Rlthuni t 680
al |l ocates a communi cati on resource for data communi cation to the user

equi pnent BGferant Biget Heto Ifser equi pment, and then transmits schedul i ng
i nformati O[ﬁ é)\ﬁer a control channel of a conponent carrier corresponding to
a schedul i 8 thhformation transmission net hod, simlarly to the control unit

280 10according (Bg.ka&lpiﬁboﬁﬁ@f?%m{ﬂ'sei 809 hent) Further, the

control unit 680 controls a handover to another base station by the user
equi pmsnt 500. Hog. Exaplbéocki dagrime fhoesentn erboplianeeinfigwiedionidf § gser
determ ned that a_handover on_a conponent carrier which iLs xt ensi on
carrier 15eqH§’é‘bf'§lttSE(?B‘é°°é Bg {f Bg Presy t%%?ﬂqnalamunﬁt"fe@%g H’el%lécflg ﬂge t¥fhponent
carrier OPe%;;z%ﬁﬁﬁ&t 366 AHidag a rQiid BSmBLRRLGNM uie hadulsi g setheds uhictike target
base station. For exanple, the conponent carrier operated according to the
strai ght schetol umgSeetshod masirhacttanmgelt/Obase station can be detected by
receiving sggtem information which is transmtted through an X2 interface
i |l ustratddViH Fig. 5 or transmtted over a 20 broadcast channel fromthe
targetyjpase statiQh gy the control unit 680 transmits a handover
command for causing an extension carrier on which it is determned that a
handover needs tThebeomenodauitedhit @nbelshihodedrativieanctmsavfabepenrenjuipadcnti er
operated according to the straight scheduling nethod in t etgarget base

station toWHSIESF PEAEFPREALYIS0DICE BR adddY £ 87> hEE BRI BRFEEB0 causes
the base sjafs@n. G2 2 timing of data communication by the radio communication unit

110 for each component carrier according to scheduling information which is
15 received from a base station 600 by the radio communication unit 110, similarly to
the control unit 160 according to the first embodiment. Further, in the present
embodiment, for example, when a handover command is received from the base
station 600 on a component carrier operated according to the cross scheduling
method, the control unit 560 performs access using a component carrier following
20 the straight scheduling method when performing access to the target base station
through the corresponding component carrier. In other words, the control unit 560
changes an operating method on an extension carrier from the cross scheduling
method to the straight scheduling method at the time of access to the target base
station. In addition, the control unit 560 causes the user equipment 500 to operate
25  in the same way as the user equipment in the handover procedure described above
with reference to Fig. 1.
[0092]
(5-2. Exemplary Configuration of Base Station)
Fig. 16 is a block diagram showing an exemplary configuration of the base
30  station 600 according to the present embodiment. Referring to Fig. 16, the base

station 600 includes a radio communication unit 210, an interface unit 250, a CC



250perate in the same way as the source base station or the target base
station in the handover procedure descri bed above with reference to Fig. 1.
[ 0095] (5-3. Flow of Process) Fig. 17 is a sequence chart show ng
an exanpl e of the flow of a handover 38procedure according to the present
enbodiment. In the scenario of Fig. 17, it is assuned that the handover
procedure is perforned anong the user equi pnent 500, a 34 base station
600a serving as the source base station, and a base station 600b serving as
the targety, ggﬂghq&hqgoa5H{5&§&D1§mpggpedure (steps S2 to S14) up to the
measurenent 110 the user equipnent in the general handover procedure
illustratd@093 Fig. 1 is not particularly different, and thus a description
thereof will not be qﬁge. 5[ 0096] Referring to Fig. 17, the user
equi pnent 500 filFERIRE i ts a neasurenent report on a plurality of
conmponent carri efg conbi ghk iR BnEATTNGERAIL P EBANBEhel st BRBASGo St at i on
600a (step $S420). Next, when it 1s determned that a handover needs to be
execut ed ousirg thoppeesntg dadcd @chwhi R sr abSFxt Ensiommdarthe esntivhsed on 10

t he neasurenent report, the pase station 603@ detects, a.conpopent carrier

oper at ed a&ordPHFSt 8 F%@H@?¥%?ﬁhﬁe§@ﬁ@dﬁFi genEVRBY A he bHe ' ati on
6006 (st ep. a3l Mk tandt RBoHRS Gsdl gécltu&iga&Qo%Hr Mk Sor it ARHQU S M equest

nmessage for requesting a handover t detect ed conmponent carrier to the
base st atiiafor@@idn (step Sidd) . chihel bafse «nhgtonent 680kbr tchatspvadingemwehved t he

handover request nessage determ nes 15 et her, or not the user .equipnent
500 can bémagﬁgﬁﬁeﬂ@mﬁﬁ¥m%x%ﬁﬁmﬁﬁuﬁh§§ﬁ¥g%f%@&@&éHPIthcﬂﬁr @%ﬁﬂ%hication

serviqﬁ)of%%@%ﬂgﬁxtﬁéﬁ%k&ngg Depthen it is determ ned that the user
C

equi pnent be accepted, the base station 600b transmts a handover
request cobb4im nessage to the base station 600a (step S446). The base
station 600a that has received the handover request confirm nessage 20

transmits a handdiiern doprrame! par 084 rentigys 4rhagde unde GROTES: P35 SaBAT Wi ch i t

i s determ ped : er e d nged quer to a

conponent tcl:lgrufsf%g%&lﬁgg%%{]%@?heiy@gggﬁglg’t ?loﬁ}@éggéégﬁe%&eg?cg%eﬁﬁ step98§30 to

the user eghitmnedt (Ha0Q Hastiewer S48 compbusyt carrbandaivieris ks «xacivhedrdmong t he

user equi prrent 500 that has received the handover comand, the basg station
d

600a, the Brede 1@ tat PeAueBORe eamiot MBIt XFOMUASGrh eRINANET AYTEHEPEEREdul i ng
et 09 el 382 PN LA IHA0N hdnd BETBER GltlonSC RIS M oG

(step S4503. re speci exanpl e, e user equi pnent changes

an oper at i fhg dohpaben arantheted ARofRi€ns thersteaght iseliediding nidthglienty band of
t he conponent carrier designated in the handover command, and pakes an
attenpt t otagasgliape sEafionhewnbLateteicdyibyhr RN A SR at G oDbVAKE Hake

S A CL A N R Y
equi pnant BRAdda8t channel from the target base station. Then, the control unit 680 transmits
a handover command for causing an extension carrier on which it is determined that
a handover needs to be executed to be handed over to a component carrier operated
according to the straight scheduling method in the target base station to the user
equipment 500. In addition, the control unit 680 causes the base station 600 to
25  operate in the same way as the source base station or the target base station in the
handover procedure described above with reference to Fig. 1.
[0095]
(5-3. Flow of Process)
Fig. 17 is a sequence chart showing an example of the flow of a handover

30  procedure according to the present embodiment. In the scenario of Fig. 17, it is

assumed that the handover procedure is performed among the user equipment 500, a



35 the base station 600b, and a route is updated by the MVE. Thereafter,
the user equi pnent 500 can perform comuni cation with another device over a
new conponent carrier between itself and the base station 600b. At this
tinme, since the new conponent carrier 3#ol |l ows the strai ght scheduling

met hod, the user equipnent 5 500 perforns comunication via the base
station 600b according to scheduling information on a control channel of

t he sane conponent carrier. [0097] (5-4. Sunmary of Third Enbodi nent) The
third emadliBllioPbodiernheas e LVENLOR.AGS HEabAesGlioPethiSRfiar 10 with
reference to Figs According to the present enbodinent, in radio
conmuni catdsothei vk Viasg stdienc arfurider, aeggrce:g@neomepmh&h thtSiH utetterthe ned t hat

a handover needs to. be executed on a conpo arrier follow ng.the cross
schedul i ngnfstrsaynt & sr\%%qmmeré%&%ﬁ%@%i hapdpvEp PTAsE '%53%8%onent

carrier. FHEINGR LOLNGL 8l tPARGREL AlidsOlpti ﬁlgfeoﬁwhm%\é%ades
BhodS PUUEORA g 1 ¥

conpl et ed, he co espon conponent carrier is operated according to
t he st mai giepogchedul i ng net hod Accordi ngly, a risk that data | oss wll
occur due to loss or msnatching of scheduli .nformation is reduced or
el i minated. Furthdemnedo Fig ]t7héh€p‘|1~°€§§%ﬁlp1§ﬁ*ﬁ t raRTHESS BEAURTRS on

cor o i SIS GRS G 0, Bopl sl Ueptgrl oo

carrier neé for exanple en t e 20
qual ity oftht hesceapenenda ¢aes |S@,20pf Ndxe what ér isi det@onekd thatarnedsicon of the
correspondi ng conponent carrier having . a good quality with the source base
station cairebetoky ptespisdn g @U@E‘]ﬂe?\*scaé‘é%rc‘?’}lnﬁbds ath BYEDSION: BB FE Wé 8nt he

three Oﬁm t‘ﬂ' ’&Exfr €5 CHeh 0% Al %aEJ‘&t?U&% S&ek@c?é’&%?mgé{néﬁ?l%&@f b

contr a over I‘OCE ure Oor eachn conponen arrier gover can

be perfot haicﬁ@rd\iﬂgtﬁ: e siﬂﬂtg&aﬂs@ﬁﬁiuﬁﬁgnndﬂiﬁtdffn tﬁmbasbrsw@at(moeqstepmse)
schedul i ng can be perfornmed. [0099] The preferred enbodi nents of
the presentextnihsrhase stakian $0Be drneBkt p ihBedr VS0 ABBE MPISRZY &féﬁ@ﬁé@l& 8 the

accompanyi q%ggre? W, NG2 ’de¥\h {edséonli o%eﬁ)tr g?ﬁ%}l to' &Veﬂ%s%%&tm oy (%1!'6 d§49rg).t o the

above exa course. drson edinthe ar
The base station 600b that has received the handover request message determines

15  whether or not the user equipment 500 can be accepted, for example, based on
availability of a communication service offered by itself. Then, when it is
determined that the user equipment 500 can be accepted, the base station 600b
transmits a handover request confirm message to the base station 600a (step S446).
The base station 600a that has received the handover request confirm message

20  transmits a handover command for causing an extension carrier on which it is
determined that a handover needs to be executed to be handed over to a component
carrier used in the base station 600b detected in step S430 to the user equipment 500
(step S448). Thus, a handover is executed among the user equipment 500 that has
received the handover command, the base station 600a, the base station 600b, and the

25 MME while changing the scheduling method from the cross scheduling method to
the straight scheduling method (step S450). More specifically, for example, the
user equipment 500 changes an operating frequency band of the extension carrier to &
frequency band of the component carrier designated in the handover command, and
makes an attempt to acquire synchronization with the base station 600b and make

30 random access to the base station 600b. Then, when random access is successfully

made, a handover complete message is transmitted from the user equipment 500 to



36 various alternations and nodifications within the scope of the appended
clainms, and it should be understood that they will naturally conme under the
techni cal scope of the present invention. 5 10 [0100] 1 100, 300, 110 160,
360, 200, 400, 210 280, 480, 500 560 600 680 Reference Signs List Radio
comuni cati on system User equi pnment Radi o communi cation unit (User

equi pnent) Control unit (User equipnent)

the base station 600b, and a route is updated by the MME. Thereafter, the user
equipment 500 can perform communication with another device over a new
component carrier between itself and the base station 600b. At this time, since the
new component carrier follows the straight scheduling method, the user equipment
5 500 performs communication via the base station 600b according to scheduling
information on a control channel of the same component carrier.
[0097]
(5-4. Summary of Third Embodiment)
The third embodiment of the present invention has been described so far
10 with reference to Figs. 15 to 17. According to the present embodiment, in radio
communication involving the carrier aggregation, when it is determined that a
handover needs to be executed on a component carrier following the cross
scheduling method, a handover is executed on the corresponding component carrier.
Further, in the target base station, after a handover is completed, the corresponding
15  component carrier is operated according to the straight scheduling method.
Accordingly, a risk that data loss will occur due to loss or mismatching of scheduling
information is reduced or eliminated. Furthermore, in the present embodiment,
since an extension carrier and a component carrier functioning as a master of the
extension carrier need not be consecutively handed over, for example, when the
20  quality of the component carrier of the master is good, a connection of the
corresponding component carrier having a good quality with the source base station
can be maintained.
[0098]
As described above, according to the three embodiments described in this
25  disclosure, by appropriately controlling a handover procedure of each component
carrier, a handover can be performed with no data loss even under the circumstances
cross scheduling can be performed.
[0099]
The preferred embodiments of the present invention have been described
30  above with reference to the accompanying drawings, whilst the present invention is

not limited to the above examples, of course. A person skilled in the art may find



Base station Radio communication unit (Base station) Control unit (Base
station) 37 CLAIMS Caiml A nethod for controlling a handover from
a first base station to a second base station by a user equi pnment that
perforns radi o conmmuni cation over a 5@6muni cation channel forned by
aggregating a plurality of conponent carriers, wherei n schedul i ng

i nformati on on each conponent carrier is transmtted to the user equi pnent
according to either of a straight scheduling nethod and a cross schedul i ng

net hod, andHLheRBLRRAs aRE iideRcakOmAd withd thb s8dpeasRe §%}€bﬁlﬁétﬂ clafifyrapadi ng

first the user equipnent to performa handover fromthe first base station
to the sedoscubhbeusteatémitharthey wdtoadratiyrepmeantdercthe tdcbriceloscpee ofjbe at ed
according to the straight scheduling nethod in the second base station,
when it | PTEEPEIWPHEE- t hat a handover on a first conponent carrier
followi ng the cross scheduling nethod is to be executed. 15

5 Reference Signs List
[0100]
I Radio communication system
100, 300, 500  User equipment
110 Radio communication unit (User equipment)
10 160,360, 560  Control unit (User equipment)
200, 400, 600  Base station
210 Radio communication unit {Base station)

280, 480, 680  Control unit (Base station)



Claim 2 The nethod according to claim1l, wherein the first base
station commands the user equi pnent to perform a handover on the second
conponent carrier in which a channel for transmtting scheduling

i nformation on the first conponent cafrier is 20positioned before a
handover on the first conponent carrier. Caim3 The nethod according to

claim2, further conprising: at the first base station,
comandi ng the user equipnent to performa 25handover on the first
conponent carrier. Claimi4 Thelwest hod according to claim1, wherein

the first conponent carrier and the second conponent carrier are the sane
conponent Eameiter, and 30the nethod further includes, at the first base

station, changing_a_ scheduling,.inf ' NgIm $S4.0 t ho he first
conponent carri é‘g 19?%#&1%6003?%%12% a%ga%gék%%%ll{l%gﬁ{rget% %éoed'{a ‘ﬁtitgglt 1l%Secgg‘%)clrag'lﬁght
schedul i ng,8@tRAGRLE 0f auser felyhipmeRBNEAY BErfhrnsexREdtRehmdiditidh Sovelhg net hod

according to claim4, wherein the first base station changes the scheduling
i nf or mat i crnrmanetiosshemehErned bpaggisaating splurbipeimomposgrirdaEcf:r om t he

L 0se onedul| NG AECIS L6L 15 S A SERSSH LIS, TRL DR ABSRLANID L. 2,
user equi PAERkert QAlpAGS 8XREHE S cTRASHT £B®AERt stleduling method and a cross
scheduling method, and
the method includes
10 at the first base station, commanding first the user equipment to perform a
handover from the first base station to the second base station on a second
component carrier to be operated according to the straight scheduling method in the
second base station, when it is determined that a handover on a first component

carrier following the cross scheduling method is to be executed.

Claim 2

The method according to claim 1, wherein the first base station commands
the user equipment to perform a handover on the second component carrier in which
a channel for transmitting scheduling information on the first component carrier is

20  positioned before a handover on the first component carrier.

Claim 3
The method according to claim 2, further comprising:
at the first base station, commanding the user equipment to perform a

25  handover on the first component carrier.

Claim 4
The method according to claim 1, wherein the first component carrier and
the second component carrier are the same component carrier, and
30 the method further includes, at the first base station, changing a scheduling

information transmission method on the first component carrier from the cross



Claim®6 The nethod according to claim4, wherein the first base
station changes the scheduling information transm ssion nethod on the first
conponent carrier fromthe cross scheduling nmethod to the straight
schedul i ng method after a handover redfest 15is confirned by the second
base station. Caim?7 The met hod according to claim1, wherein the
first conponent carrier and the second conponent carrier are the sane
conponent carrier, and 20t he second conponent carrier is operated according

to the strohghtingGhedud itogheathigH: isthddibns ecans bapec st fis danddeeris a
handover fromthe first base station to the second base station is

per f oi ned.ex@uwd¢dn 8 25A user equi prent, conpri sing: a radio

comuni cation unit that perfornms radi o comrunication with a base station
over a comuni cation channel forned by aggregating a plurality of conponent
carriers; (Jaim5 a control unit that controls a handover froma first
base station o a second 30 base station by the radi o conmuni cation unit;
and a gual ity né@eunéthgd eedordingén claenduvbeen bhdnridlsqiiation shapgestthe 39

conmmuni cat i pn, channel between the use ui nt and the fi.r
Crati on, - soRenlE TG R R ngt e SRR B Bt ckhbO kel o
i's transm &L AR N8hbO t€ithd@Fai gt Rh&dulidkahtths€ ReshHiinpGoetitede and a
cross scheduling nmethod, and 5when it is determ ned that a handover on a
first conpogenst oCtersiceedutiog ifwinmgion transmission method from the user equipment

that bas executed measurement.
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Claim 6
The method according to claim 4, wherein the first base station changes the
scheduling information transmission method on the first component carrier from the

cross scheduling method to the straight scheduling method after a handover request

15 is confirmed by the second base station.

Claim 7
The method according to claim 1, wherein the first component carrier and
the second component carrier are the same component carrier, and
20 the second component carrier is operated according to the straight
scheduling method in the second base station after a handover from the first base

station to the second base station is performed.

Claim 8
25 A user equipment, comprising:

a radio communication unit that performs radio communication with a base
station over a communication channel formed by aggregating a plurality of
component carriers;

a control unit that controls a handover from a first base station to a second

30  base station by the radio communication unit; and

a quality measuring unit that measures a channel quality of the



the cross scheduling nethod is to be executed, a handover fromthe first
base station to the second base station on a second conponent carrier to be
operated according to the straight scheduling nmethod in the second base
station is first executed according té6’a conmand fromthe first base
station. 10 A aim9 A base station, conprising: a radio

communi cation unit that perforns radi o communication with a user equi pnent
over a comuni cation channel forned by aggregating a plurality of 15
conponent c@aifungasion alkhnel between the asateyoipment ind thatfiradata wdtmna handover to

anot her base station by the user e%ui prent , wherein schedul i ng

i nformati on on SXEHiIRGHPEHERE RIRFRIN 91 cpehy AAHPPREY CAEEHIYFAYMIECSI t her of
a straight i . : i : AN
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fol |l owi ng dhhe cross scheduling nethod is to be executed, the control unit
commands first the user equipnent to (E)erforma handover to. the, other base

stati of on a seddwd itisgtsaited dbat pihapdavsr pr adppErarPan et BT fRjloppng he _
strai gt SEDEAN (AGaTRENAALE il AARUREL BRG0P e AAAID L r adi o
communi catlon 3ysteém &onprlsing: a user equi pment that

perforns raehOsce@UIBHE GRlibA Bn AKetond @aipFHaitGatHano BOopannelacdodingdo by
aggregating a pl uralit“é of conponent carriers, a first base station that

provi des tthestight sebrdupnemethpd i the seqopfl bescosiation KlrsumeeRMaTHOEERE on
channel . 98 gpmpgeg et RSP ERGLEL o, f e 1s @ farget of a handover
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Claim 9
A base station, comprising:
a radio communication unit that performs radio communication with a user
equipment over a communication channel formed by aggregating a plurality of
15  component carriers; and
a control unit that controls a handover to another base station by the user
equipment,
wherein scheduling information on each component carrier is transmitted
according to either of a straight scheduling method and a cross scheduling method,
20 and
when it is determined that a handover on a first component carrter following
the cross scheduling method is to be executed, the control unit commands first the
user equipment to perform a handover to the other base station on a second

component carrier to be operated according to the straight scheduling method in the

25  other base station.

Claim 10
A radio communication system, comprising:
a user equipment that performs radio communication over a communication
30 channel formed by aggregating a plurality of component carriers,

a first base station that provides the user equipment with a service over the



wherei n scheduling infoimati on on each conponent carrier is transmtted
5according to either of a straight scheduling nmethod and a cross scheduling
nmet hod, and when it is determ ned that a handover on a first
conponent carrier follow ng the cross49cheduling nmethod is to be executed,
the first base station commands first the user equipnent to performa
handover on a second conponent carrier to be 1lOoperated according to the
straight scheduling nmethod in the second base station.

communication channel; and

a second base station that is a target of a handover from the first base station
by the user equipment,
wherein scheduling information on each component carrier is transmitted
5 according to either of a straight scheduling method and a cross scheduling method,
and
when it is determined that a handover on a first component carrier following
the cross scheduling method is to be executed, the first base station commands first
the user equipment to perform a handover on a second component carrier to be

10 operated according to the straight scheduling method in the second base station.



