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DESCRI PTI ON MOBI LE STATI ON, W RELESS ACCESS NETWORK

APPARATUS, MOBI LE COMMUNI CATI ON SYSTEM AND

"COVMUNI CATI ON METHOD 5 TECHNI CAL FI ELD The present

invention relates to a call- connection nethod in a -
nobi | e conmuni cati on system and particularly, to a
mobil e station, a wireless access 10 network device, a
nobi | e conmuni cati on system and a communi cation
method for controlling transm sshion tim ng of channels

‘used for the call connection. BACKGROUND OF THE
1 NVENTION 15l n a nobile communi cati on system setting

up a connection between a nobile station and a

Wi rel ess access network devi : é rted upon a
connection request fromthe Dﬁ:r%g%ﬁfpﬁ I?ati on or the

Wi rel ess access network device. FIG 1 is a sequence’

~di agr am exeBplE SYATIONG RIRESESEIGICESDNESEIRK AGPHRARIS, MOBILE

connecti on beiRaR RATIEPidy8Tak ket Feat 618 M8 8op

- .access networ k devi ce when the connection request is

- connect iBAF

made fromthe side of the nobile station. As shown in
FIG 1, TECENICAL HELRpbi | e station 25 transmits a radio
resource contr ol THRBRCEseannaeéntdRnr eLiess i gnedil

thr ough s ARIBMALAES S BARAEH( BifbhsctibfNeysten, and
rmppedlntoéla% asso ted mth) aj%g?'/L
ehom ZRERIENE ISP T BRALES CPhLGtha: “HERES Focess
t r afd€m rerverk ﬁ%ﬂ%md@rﬂ%é%s‘@“@hamﬁéllmﬁ RACKE™. R ch
i s a 30 comangpatiorchatingl fowi ddntkbELiphysiahni ssndomming
access HABNGhe{ PRACH) soMhEdS Boblikeisl channel.
After recelving the RRC connection request signal, the
W reless access netvvork device transmits a RRC

UL ] NEdggh a forward access
chansel 35 (EACHIm koL d soilppedtict eyat&ecesatianyg uwp a
common copLdah opEilEal LABBNEL StS0ERER MNaXteldabl fcess

receivin % connecti on set
networ dev1ce is started upon a connection regquest from

the mobile station or the wireless access network device.
FIG. 1 is a sequence diagram exemplifying a

20  sequence of setting up a connection between a mcbile
station and a wireless access network device when the
connection request is made from the side of the mobile
station. ‘

' As shown in FIG. 1, first, the mobile station

25 transmits a radio resource control (RRC) connecticn
request signal through a random access channel (RACH),
which is mapped into (namely, associated with) a physical
random access channel (PRACH) (in other words,
transmitting the random access channel (RACH}, which is a

30 ° transport channel, with the physical random access channel
(PRACH}, which is a physical channel. '

After receiving the RRC connection regquest
signal, the wireless access network device transmits a RRC
connection set-up signal through a forward access channel

35 {FACH), which is mapped into a secondary common control
physical channel (SCCPCH).

Next, after receiving the RRC connecticn setup



signal, the nobi I e station switches to a dedi cat ed

physi cal channel (DPCH), and transmits a RRC

connection setup conplete signal. After that, signal

- transm ssion and reception are performed with the

_ dedi cated physical 5 channel (DPCH). As
described:- above, in the related art, the nobile-

station and the wirel ess access network device need to
switch, before the connection setzup is conpleted, the.
physi cal channel for signal transm ssion and reception

10 fromthe physical random access channel (PRACH),

which is an uplink common physical channel, to the
secondar si cal, _channe
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above techni qué invo

oy TRl ve e ol o g B ehl el e
control ¢RRT}L cBRARCt i on request signal through the
physizxcal random agcess: :cBannghet RRACH L1 lchetavilal esmsnits

35 access, ”‘EééMH '§e9&¥x‘c%e o gh fLecel i{rﬁ?e EE«‘?? RRGuest signal,

connectlon re transmts
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within a time period T300, which is designated by the
20  wireless access network device in advance, the mobile
station needs to repeatedly execute the above cconnection
operaticns up to the number of times (N300) designated by
the wireless access network device.
For -example, this technigue is disclosed in
25 “3GPP TS 25.331 v6.5.0".

DISCLOSURE OF THE INVENTION

PROBLEMS TO BE SOLVED BY THE INVENTION
30 However, the above technique involves the

following problems.

After the mobile station transmits the radio
resource control (RRC) connection request signal through
the physical random access channel (PRACH}, the wireless

35 access network device, which receives the RRC connection
request signal, transmits the RRC connection set-up signal
to the mobile station through the forward access channel



(FACH), which is mapped into a secondary conmmon _
control physical channel.(SCCPCH . = Si nce
transm ssion of the RRC connection set-up signal is
perfornmed at any timng, the nobile station has 5 to
be constantly maintained in a state for receiving the
forward access channel (FACH) signal, and to determ ne
whet her the RRC connection set-up signal for itself

exi sts or not. Since the nobile station constantly

mai ntained 10 in a state for receiving the forward
access channel (FACH) signal also receives nessages
transmtted toward other nobile stations, the nobile
station has to determ ne whether a nessage is for it ]
or not. B ¢ s Pedd JRPPEhe “h 5 ISSC%‘%dé'Fgo%OHBISPf%OPﬁﬁ?

"~ signhal pecdptl orthappel atSCobP&leven 15 when there is not
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the W rghase ragcesRcN@IMeEK FeYicap B gvanse icheEr exists
nobi | e gtati on has to transmt the radi o resource

contr ol ’( ) connection request signal again. |f the
mobi | e station st19e Faf M§PLEP BERkiIe CPRFRREY Maintained
connect iomn sebtelfosi gaalivivig iha fdmvatd reccpes | GanFSOJ FACH)
- after 23;56SeNel NGcENR s AC L gk 8 SHheR ARAL fQarGRRBer
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r epeat PSS OR of the ra&l o resource contro -
(RRO) cHhfides arimgssadesis §pgrdl OBMCE - o At EJrEeRgy, the
thi s opeckailiecontatidn berficepeatiedal orechBOibmopbertiohs even

tings, WhiLhnale nwTher 4 fedlsR desi gnated by {Hie causes
‘Wi rel ess acce vi ce in advance. Due to

33 netfwgrk gg L _
this, a COHEEELPDRIIEI YA bEPYEY power consumption

i ncrease, and i nI®mEdisiat vhew th TRHABCHIBAA 2y S of°
N300 ti reseik@300hermrcacssect Fatr tsheryp afyeal fecmithengireless
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Bef ore BAwanRsel t thimEobhte Stghian DRF dwghrepanit the radlo

resource control (RRC) connection regquest signal again. If
the mobile station still fails to receive the RRC_
connection set-up signal within the time pericd T300 after
25 re-sending the radio resource control (RRC) connection
request signal, the mobile station has to repeat
transmission of the radio resource control (RRC)
 connection request signal once again. Further, this
operation will be repeated for N300 number of times, which
3¢ number iz also designated by the wireless access network
~ device in advance. Dué to this, a connection delay and
battery power consumption increase, and in the worst case,
a connection delay of N300 times T300 may arise.
: ’ Further, after receiving the RRC conneétion set-
35 up signal, the mobile station transmits a RRC connection
set~up complete signal through the dedicated physical
channel (DBCH). Before transmitting the signal through the



dedi cat ed physi cal channel (DPCH)," is necessary for

the nobile station to set up the dedl cat ed physi cal
channel (DPCH), and obtain synchronization in the

.dedi cat ed physi cal channel (DPCH). For ‘this reason, a
~signal length increases due to additional 5 channel
set-up information, and re-synchronization due to DPCH
switching costs tine. In addition, during-

synchroni zation set-up between the nobile station and

the wirel ess access network device, si gnal

transm ssion and reception are disabled, and this

caus further delay.. 10An aobject, of t he esent .
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connec |on set-up nal 1S recelve or ns

si gnaysteseeprd @ncm@mpﬁv@norba@wo@@btlhetozseduce a Connectlon
det epgi NAat bAA. 1 ARGOEAL Nhe? BotAlMpeERRNdi Ng aspect,

the connection set-up signal reception determnation

unit determ nes whet her the connection set-up signal

s rEERHOLSATOr SO WaserRaEnEES | dentifier that is

ei t her an ALASRALTJ €8 gLl 06 h0,eq00e Ak, 0. B, Hikre s
si gnal or ra ntifrer 0 Accor

~anot HWV%Q@C@O%ﬁth?r@tﬁpééc@ﬁtbll ﬁvé?ﬁﬁl@ﬁaltq@@mén}@twns with

- Provhdede e icﬁ‘le%%&e%QJ@Eﬁ&eﬁﬁéé/)@(E&?ﬂpﬂﬂghﬁ@ h@bnnection set-up
bi - di r ect.i onal .om%m cati

a npbile statian
comp 1 Erg SRR Lo ettt Ciognar S chetFrry e o
Ehat recditepnrigmenyiafga aosneriach St-ueqigstl singnad cérmption

. the oRide Siatd0ns PELIRRE& %%angcédrﬁlrécg§01§%tetugp signal
i gnal =" transmi ssion assignment based on a receptj.on

't i M FRCBTIPRALSARERT T Petuébet degRarines c 8RR ingpto the
set - dpcsitgnal tgeney, atqh@t[hdimthet(ftﬂinectlolgesrt&r—abeSu_ﬁlal is

Conng&gél%dset rsflog :ﬁ § eptt.l.gfl ?)%rgtf&pbgged on the

st at1 on, and a (Lﬁgn nec on S ransm ssi o
¥ t detraminabhem t&cqqirém@nm@t p@hreﬁqondpn@l FfvPECthaed

on tB&rFé&'%fﬂSﬁtsleQﬂdﬁﬂng Sd Rl oh HaRSHSSIt®Bn unit determines
to still another aspect

ass tglhn%er tf?\gcc%rnnec ion T- 1 ecelvegfort ngt basedr

pres Gt set-up signal 1s T
on an identifier that is either an identifier 1nd1cat1ng the

connection set-up signal or a temporary identifier.

30 According to another aspect of the present invention, there
is provided a wireless access network device for bi-directional
communications with a mobile station, comprising: a connection
set-up signal schéduling unit that, after receiving a connection
request signal from the mobile station, perforﬁ\s a connectior_l

35 set-up signal



10 ‘i nvention, there is provided a nobile conmunication
systemt hat perfornB bi -di.recti onal comruni cati ons

bet ween a nobile station and a wirel ess ‘access network
devi ce, wherein the nobile station includes: 15a _
~connection set-up signal reception timng cal cul ation
unit that calculates a reception timng of a
connection set-up signal when a connection request
-signal is transmtted; and a conpecti.on set-up signa
reception 20 determ nation unit that determ nes,
according to the reception timng, whether the
connection set-up signal is received, and perfornms a
signal reception operation based on t he det erm nati on;
and t he tHFHET 6850 BEBSETRBE RHERD RSV P CERGREL 4T o T the
connect icomeetenresiignalsigadiedul ing unit that, after

-receiving a conngld @Bt RAUSSE- 1 ﬂﬁ‘)lalf é&@rﬁhfoﬂbi’i &hat
stati on, $er@orns a coqpectl n set -ug c? ent £o the
transni SETORTEE ST GRARRT-HRsEH BR HFBtePt FonTitm Ag of

t he €onAekileoAtatdipnestndi gnal ; 30a connection set-up
signal generatioa ¢HMnbctihmts@ﬁﬂn@radgﬁalatransme$$ﬂannunit

set-up shgnal ;La.ke %ﬁ@tcomem%n@a-hs Skl Whsedh the

a connectlon _set-up signal iransn133|on uni.t tr%t

transn1FngﬁngBﬁﬁ%CPPdﬁg§% AT GTAP" EEAE O “t he 35
connecti on set - upcwirghad tor ahbl §8¢EIPrasspeginghithe present
Accaondi ngvérxipel @eethes paspRiid afmdohee pr@sentication system

inventiq tp%%%@rrﬁé &L&%@%ﬁﬂ%ﬁdﬁﬁ%@l KALeOn 2

met hod rec conmuni cat i ons bek
mobi | & gleaﬂeoﬁtawoonaaw? oS R R RSP R <
conprising: a cowpeestinon request signal transmission
step o the mobile station includes: :
15 - a connection set-up signal recepticn timing
_ calculation unit that calculates a reception timing of a
connection set-up signal when a connection tequest signal
is transmitted; and '
_ ' a connection set-up signal recepticn
20 determination unit that determines, according to the
' reception timing, whether the connection set-up signal'is
received, and performs a signal reception operation based
-on the determination; and '
the wireless access network device 1nc1udes
25 . ‘ a connection set-up signal schedullng unit that,
after receiving a connection reguest Ssignal from the
' mobile station, performs a connection set-up signal _
transmission assignment based on a receptidn timing of the
_ connection request signal;
30 a connection set-up signal generation unit that
generates a connection set-up signal to be sent to the
‘mobile station; and
a Connection set-up signal transmission unit
that transmits the connectlon set-up signal based on the
35 connection set-up signal transmission a551gnment.
According to yet ancther aspect of the present
invention, there is provided a mobile communication method



for transnmitting a connection request signal-fromthe

5 nobile station; . - ~a connection set-up

signal reception timng calculation step for

cal cul ating, -by the nobile station, a reception timng

of a connection set-up signal; a connection request
.signal reception step for 10 receiving, by the

wirel ess access network device, the connection request
signal fromthe nobile station;. g - a

connection set-up signal scheduling unit step for:
performng, by the w rel ess access network device, a.
~connection set-up signal transm ssion assignnent based

on 15 a receptjon tim of the connection re .
Si gnal ir bP—c!J.rectlogaggcfﬁxlrggfl}c&jflgxé? %w%erbﬁla e station
gener at i dtdpeless genesmmeAwT bjetive, Wheprésnaccess
"network device, a E@:fma&e:tdxorre&eésmalgma;nakaxtmlbgl@ﬁetep
to the [ [ g

i Cotorf SPERE OB 5 SRRNERK) POnel MARMONE Pre
access | 7 18t36% e, the connection set-up signal

based on the conr@egmrtﬁq:ts'r,em -5@p-ug gaghal rgneriiosi biming _
. .assi gnn'&ﬁillculatlon step foRd d‘aQB@Eﬁ:tlh@ﬂ Sethélpobli halkation, a
‘determ %EE?{Eo%t %Pr%l%f \M%F%L%%Hh 19n . &%08;[5%'&%10 t he

receptl on t1m ng, er t connect on 'set £
signal is receiv@dCOMHRFELon request signglo ARERHGIGH Step for
set - fp siegmaringecepttirenwitedps$ orcopes frotrbriy dgvstgnahe
recept i apnapetiahi @éﬁtﬁ@&eﬂl@ﬁltf&MEhEﬁtﬁbmﬂ iseaticH)

ADVANTAGES OF THE !:BM%’&ES%\' set-up signal SREQLY ggguﬁﬂ step
the present invention i S possi b bfe 1 o provi

‘mobi | e Sto&t PO OB r broine E Eelee s TPk TRk clevyce, 2
mobi | e conmeriicat etrupysieml brahsalssimunsgignnent based on
met hod ablrecésibadiGang £01RECLdPBCERIAY eq@taBdylaauer

Lhe power consuMR! gl cBRLEELESRLEIL NG HEn step cor

generating, by the wireless access network device, a
conhection set-up signal to be sent to the mobile station;
| a connection set-up signal transmission step for -
20 trenemitting, by the'wireless accesé network device, the
connection set-up signal based on the connection-eet—up
signal transmissioﬁ aesignment;
' a connection set-up signal determlnatlon step
for determlnlng, according to the receptlon timing,
25 whether the connection set-up signal is received; and
a connection set-up signal reception step for
 performing a signal reception operation based on the

determination.

30 ADVANTAGES OF THE INVENTION
According to the present invention, it is

'poSsible to provide a mobile station, a wireless access

network device, a mobile communication system, and a

communlcatlon method able teo reduce a connection delay,
35. and lower the power consumption.

. BRIEF DESCRIPTION OF THE DRAWINGS




FIG 1 is a sequence di agram exenpl.i fying a sequence
of setting up a connection between a nobile station

“.and a wireless access network device when the

connection request is made fromthe side of the nobi I e
5 station; FIG 2 is a diagramillustrating a nobile
comruni cation system according to an enbodi nent of the
present invention; FIG 3 is a block diagram
illustrating a .10 configuration of .the wireless access
net wor k devi ce 100 according to the enbodi nent of the
present invention; FIG 4 is a block diagram
illustrating a configuration of the wireless access
net wor k device 100 according to the enbodi nent_of the
present inventionfId5R| & & SPEUeACE| $HIETER fGeARATITYINg 2

i | | ustr asdqugnee ednéétingtima ofnitekeimmbiiweest atmai 1200

accor di ngtatt%ﬁ @%deM%mggg a‘éEes;sh%e@Ji&%eHévﬂc@Vﬂ@rﬂ @fﬂe

FI G 6|sa owchart | lustrat eratl
Wi r el essTHLEETSNETRSIK HeviPes éf(?% glgcor | n Je'lze
" enbodt neffiatéPrit he present invention; FI G

7 is a sequence diFagr amiild ushgad hylopesatigonasnafilehe

nobi | e C@d%ﬂ[ﬁﬁic%%&b&%y%&éé&%c@?&ﬁ{gdwgad QubdEment of the
~enbodi nent_ _of _the gresent invention; and FIG 8 is a

f1 owchart* P ustY LY oper ati ons 25 of the robile
station accordi ngFi® tthés enthdareiegsin thdgrasen 2
i nvent i otonPREFHERBEDR EVBODHMENS ROR: SARRMYANG @il cEHEDO

| NVENTI %co?@i@toe{mm%ngfoﬁ Rge Hesem inG¥ANRkhoN
are - FIG. 4 is a block diagram illustrating a
;"configuratlon of the wireless access network device 100
.accgrding to the embodiment of the present invention;

15 _ FIG. 5 is a block diagram illustrating a-
configuration of the mobile staticn 200 according tc the
embodiment - of the present invention;

FIG. 6 is a flowchart illustrating operations
of the wireless access network device 100 according to the

20 embodiment of the present iﬁvention;

7 _ FIG. 7 is a sequence diagram illustrating
operations of the mobile communication system according to
the embodiment of the present inventicn; and

FIG. 8 is a flowchart illustrating operatlons

25 _ of the mcbile station according to the embodiment of the

present invention.

. PREFERRED EMBODIMENTS FOR CARRYING QUT THE INVENTION
Below, embodiments of the present invention are

30 explained with reference to the accompanying drawings, in
~which the same reference numbers are assigned to elements
having the same functions, and overlapping descriptions
are omitted. o
FIG. 2 is a diagram illuétrating a nmobile
35 cormunication system according to an embodiment of the
' present invention. '

‘The mobile communication system of the present



30 explained with reference to the acconpanyi ng

drawi ngs, in which the sane reference nunbers are
assigned to el enents having the sane functions, and
over | appi ng descriptions are onmtted. FIG 2 is a
diagramiliustrating.a nobile 35 conmuni cati on system
accordi ng to an enbodi ment of the present invention.

. The nobil e comuni cati on system of the present

enbodi ment includes a nobile stagion 200 and a

W reless access network device 100,  and the nobile _
station 200" and the w rel ess access network device 100
are able to performwrel ess communi cation with each

ot her te that e specification d cl ainsg_of
oLher SR e, SPRCL LT call on BRd el 2 P hes
devi ce zoCesmyetrory ddvickeb® base tbeardodhe sEahipeli8§sand
cont r ol tHeWie8lesd adcdlRVheBvdrirChatdicBgLdtharaarekess perform

base st %Hié’ﬂés@”@m&nﬂﬁlﬂu@h% CQ hr gkndjevi ce. 10In the

nobi Le conmuni cat | on s stemo %r esent enb di, ment £ the
trangm ssi on ti MHAG EBH: Aot T4 SBE‘H FRELP™ PR \HPCRS &

ti me pepreskntr mplﬂee@gm ohhefwige e @Cmom%@r&oﬂﬁﬁvﬂéii

- (RRO) caopnmegli 89 o eguesdssShaRaktiiohl ansAkseNcoitd]

radio T 8sour.Ce cAnED] . BROLARPSELLON 9. SEkUBarion |

signal 1s I'S possible to reduce

- a conne@bf diedetEsy e ah FrGhet dteF{é‘:eb'attery power
~ cond@npti on. In the mobiNextommuhécatiipel &5¢enctfeshe
- networ k pdestrgeerdidd s henteX Rrah HAds vl Rinbieeeneelt os FI G

3, 20Th§n¥‘£5ﬁ' Sssina& £ 2N M%‘éﬂo%}’%%@%@geﬁﬂ%ugﬁ% a

data transm ssion an receptlo a_connect i n,
request rgﬁijghéﬁs‘i’%épf“?%o&lef% ﬁ%i‘t“leﬁﬁl‘?ih FEIIRSE, SHEna- O
connect tomnsEssign oif ghaladge nersatiron cani1oll 1BRClg connection

- connsct |s@ﬂ®ﬁ%1@&&lshgnﬂxe80hlﬁ®ltbrlguldnlit 196postndiarno
identi f| en 25 d&sﬂn ?tl orcliaenl tan%0§ ek &ec%?gg%g ggwer

request “S; gnala Fecep erhrnation uni
t he conf€eI¥BRi¥et -up signal generation unit 110 are
connected to theNgsdt athe avispies ancessd neecept feviaeni 0 is

102; thexgonnegtian setedpcsi@nakgschedul ing unit 106
and,phe identifigr, desi ?natl on 30 unit 108 .are ;o ipclndes
on

e8S access netw
connected to the connec 1 on re ues Slgna rec epti

det er m AafdEh tEEERACm ARG %?é:%h%@ﬁ% n-0et 2 fpnnection
- sighal genersit bbghalnkéct@on determination Tmdtdate a-

t][anﬁ m %Shr‘ﬂébtaﬂﬂ J&Cﬁﬁtél%ayr@éneiggmﬁeﬁﬁ?f 8o r &Q%@hh@:ﬁ:lon
?mbltl : ngt ::pgﬁ‘l IEélar%"d F?%‘ﬁ%%g tun%“ltgﬂ?g %gd F@r&g connectl on
. set ZéF) §p§+gﬂaﬁlon unit 108, The connectlor request signal -
reception determination unit 104 and the connection set-up
'~ signal generation unit 110 are connected to the data
' transmission and reception unit 102; the connection set-up
. signal scheduling unit 106 and the identifier designation
30  unit 108 are connected to the connection request signal
reception determination unit 104 and the connection set-up
" signal generation unit 110.
. The data transmission and reception unit 102
performs reception of the RRC connection request sigral
35 from the mobile station, and transmission of the RRC
connection set-up signal.
The connection request signal reception



The connectlon request signal reception |
determnation unit 104 detern1nes whet her the: RRC
connection request signal is received. Wen the ARC
connecti on request signal is received, the connection
request signal  reception: detern1nat|on unit 104 |nputs
5 information indicating reception of the RHO
connection request signal into the connection set-up’
signal scheduling unit 106 and_ the identifier . :
desi gnation unit 108. The connection set-up signal
scheduling unit 106 10 determines transm ssion t|n1ng
of the RHO connection setup signal based on the
'receptlon timng of the ARC connection quest gnal ,
and i npGtLTHRYERRL PO F—?\‘Hld@é‘??ﬁj‘eﬁh@e&g?’ér %%d
transm ssirentidmiragudstt eigrizd conmmeeivah B Ghe Si¥§nal
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o set -up ségrak siyrklanswri thedohoedsca fdtxed sighae

Tsetup P, QfY N &n; AN edSLL RN Eerihei dr aBsTgnssLan uat
timng gﬁéed on the fixed value Tsetup. The connectl on

S set-up nal scheduling unit 106 may determ ne th £ 106
fixed val ue TsetTh baBRRFLOAN IR HRLGHOA CEIPASSTHI ‘ém‘ .
t ransm sstemihksritngssmifsstbe tRAChgorfneld iRBA swmegpion Set_‘

si gnal ghggqgmsasbsro@%égf@éebeibﬂi@hmg%fdﬁa% grat es.

25 an |8ent| tier and t |dent fi.e he
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~ connect iLb#lasdngFhs| gricirngesd tarPYH SERPT . tiTB“%r}BE?’lc@e _
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connecti on, r equest

n mi ne
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t hei dentrefeisredappendbe m@lﬂﬁesqaﬂ@%éﬁnéf@ﬁ itdfie S8
signal, c\:&hmesdhe@rge&sppmhgnbm iherRDicoahact beorp fixed

req”eSt . eéévgﬁc@ éﬂﬁedbfgy%ﬁhéé‘ﬂhe transmission
desi gnation unit

| ea o]
i dertli it é?‘l%lbﬁé%% C’lnhEh BF‘F g?lﬁsﬁtEBO%éﬁdggnn%SE% 4
of -a raﬁhthmlghegnalhaﬁhechél‘wgrwléséo%@@ﬁs@eq%f‘wR: ¢ fixed
devi ce 1Q0ue NaBELY babel VL RhE henximud &f- posdiblle Staasinggsion

200 andtﬁmg&ﬁﬁoge&ﬁpﬁkc:ﬂﬂmbggﬂﬁﬂgé@ﬁmJQg@ﬁﬁt|ng the
RRC connection Sﬁ%%r’t%@%é?gﬁfoﬁgﬁé?: orarv.i dﬁr@t hfeéﬁjnates

sel ected by the
25 an identifier and inputs the 1dent1f1er into  the

connection set- up 31gna1 generatlon_unlt_llo The
connection set~up signal generation unit 110 appends.the
' identifier to the RRC connection set-up signal. The mobile
étation which transmitted the RRC connection request
30 signal can determlne whether a RR( connection set-up.
'81gnal is from itself based on the identifier appended to
" the RRC connection set-up signal, which corresponds to the
RRC connectlon request signal.
| For example, the identifier designation unlt 108
35 designates at least one of an identifier between the
- mobile station 200 and a node of a rank higher than the

wireless access network device 100, namely, between the



transmitting the RRC connection request signal., and an
5 identifier |nd|cat|ngacell The
-connection set-up signal generation unit 110 generates
the RRC connection set-up signal and inputs the
gener at ed -RRC connection set-up Si gnal to the data.
transm ssion and reception unit 102. For exanple, the
10 connection set-up signal generation unit 110
appends the identifier designat % in the identifier
designation unit 108 to generate the RRC connection
set-up signal. In the present enbodi nent, as shown in
FIG 4, the connection set-up signal generati on unit
110 may be 15 realized by a wireless controller 120
‘and a wirelsllesstdidse 20aph@r F30e NeiWeHis aBalsErtibET
exanpl e;indhieconraet RN cowtriRSbn Sdeghap sigoaht Ronemporary

determ. ngéﬂéyglég“s%léékﬁdagg 4ﬂgemSEHM%e§{éﬂlgnsﬁﬂenup

S|gnal eneration unit are_arran

ol Dol s SEAR F b n JBC S Tho DA ARt e 3 30
and Pecepertdfiemiindi@tiagdatdrdieonnecti on set-up
. signal schedul i nrgléjabhné&aoﬂr@tanpm@dl|gaenéh£tlon unit 110

wrel s: RARRSAL! R 13e ) AMGLLIQN:; dapen 1 rﬂﬁp@:@ the

the ty fier to gna
i dent i f igé?e@éﬁig‘i‘%& FORNSFRIE™ 168 Ry 152 ar PaF@ee |
"ei ther thansmiselwssndomceptiar uRbt 120 . ofort héafwlleel ‘@S"s

basegst abhurt180.sekofip @4aARl ayenvheidnhenitdent idppends the
petween L% 1901 & 3L alJan: 2000 aggeﬁlewﬁ%s{a&%l&@dﬁn

of the access net evj ce -100,

i dent i f il@P W%SP]&%\“%altﬁgtffené‘R?{F&?rE‘GﬁWe‘?ﬂ rs?ﬂﬁ L@’e? ‘ﬁfﬁ SI %nal
i s designated, the titgdeptédener edusiigertt,i on wheve F0ELPE
30 arr arﬁggdcdrﬁe&{hﬁmv\fsé@l@sglgﬁlt Hehd:@t 1d20niWEN trhe be

t empor arr%aide%t f1et 1§%§%%t ed,% 14 b 19BLL £ as&ﬂlélegs base
“when >t r dnsm 1 connection reque al
or the |5(§é'ﬁ3f‘?“f |1é - |IﬁdF}éJa‘9c iCR§ea 8 P*A® BESE n‘é‘f’gﬁ e
i dent i f irequelesisgoatli oRceptiibn 18 dreimatianged ti hC4 lgd the _
- wirel esg hAsS& 3R Saliposk Q generation unit N@®tard heranged
obile stal)ong00 45 exnlay gdlzwt%bg Rherence: ikl Gion

' incl es dat a
tr arfémi SSHOFPERE PRCBpE | e eﬁiitt@ogmrﬁc&bmg Fi Stofal
reqUest sshgaalinyramsmilssiar anrdng2G4in aheoriredesprpase

set-up sirgpddn NEEEPLT QBaASIR NidFRhHORy WAl the@Fpe &f the
ConneCtl(Dn £Q&y€s{o be designated, the identifier de31gnatlon
unit 108 may be arranged in either the wireless controller
25 120 or the wireless base station 130. For example, when
the identifier between the mobile station 200 and a highe;
rank node of the wireless access network device 100, or
the identifier indicating the RRC connection set-up signal
.15 designated, the 1dent1f1er'de51gnation unit 108 is
30 arranged in the wireless controller 120; when the
temporary identifier selected by the mcbile statlon when
transmitting the RRC connection request signal, or the
identifier indicating a cell is designated, the identifier
designation unit 108 is arranged in Ehe_wireless base
3% | station 130. '
Next, the mobile station 200 is explained with
reference to FIG. 5. -



5 signal re-transmissi.on timng determ nation -unit
206, and a connection set-up-signal reception timng
cal cul ati-on unit-210.. .. The connection
request si.gnal transmssion unit 204 and the
connecti on set-up signal reception 10 determnation
unit 208 are connected to the data transm ssion and
reception unit 202. _ The connection request
signal re-transmi ssion tining dg{ern1nat|on uni.t 206
and the connection set-up signal receptlon timng

--calculation unit 210 are connected 15 to the

connection request signal transmi ssi on unit 204 and

the connection set-up signal reception determ nation
unit 208.. The moPhee daealer 2A8nmnediees andata
recept i Qiratisthilss262 Ppar flepB i ans ol B, 08 @hntdd cAREquest

comneot .9l 4L 3002120 A 5%%agaﬁfbnogemg BRGa1

- connecti o %gnnectl of
‘request "EFEREIC ?W%%‘%lé’ﬁ it 224 SpEPTSIECn TeIe
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nmobi | e st @bﬂlﬁé:tZ@zQ defans Migal hecBRG motneeki edlculation
request si.gnaly fromthe data transmssion and 25 - -

recepti on unit "202. ' The connection set.-up .
signal receptionPfRAGeERITUFETISSh TR Loqgpnsmission unl
cal cul at?®d amtepei omnecniargsef-urhelRRC cerrrsdeR on-

set -1wp Sieghahinkassd LAtthe hransihssidntsidiengatf the

RAC conng %E_L,r%?{‘ssﬁﬁg%%%t féé%%E‘ » BRY bfputs 30 the

cal cul ation resu connéction set-u

reception det er mTA&t FERSERI" 26BiesEof * ERANPT éﬁa{lﬂ%ssmn
connect i dnisgtdegprsirghabn negeptionnd i tiien gowEict ibratsednup
uni t 21051%ﬁ§§ febBp PR Qﬁmfr{goﬁhiélﬁat:lcﬁﬁ uhhe RBCare connected

¢ O n nl%Ct : O n {l gég%tS]!O%n {f%q&leﬁ C & Ia\_'{ e%ansﬁﬂgllgﬁ r%.ty I2 @4 and

- station connecti on set-up .
- si gnal .félet FWW%&%%@&W Xeaeridote q‘?&%ﬁﬂ‘ﬁ?ﬂ un.t
advance,208nd determ nes the reception timng based on

the fixed val ue eget &lﬂ:a Eyéﬂ:ﬂﬁ%slon ahd redeB€ion unit 202
connect i on SeL %@?%SH%SSJ_OH Cfee%\ %Ct cl':cgr}ne%t:?&l q:ghl?éétoglgnal

uni t 216y recep
ti midfgs @K Fﬁ%eFF?RGP cfb’frwﬁé%ﬁ?&ncg@tecaﬁowgﬁallp a%IGPﬁJe ,
fixed val ue Tset upe amthecnpoti feheedt wégnalaltuensFdetign unit

into thed ggflfb%%lgﬁréﬁisémmsaagwe REERREhOF ion request
determ nat | 0

P 2b Ei tation. 200t transma,%nn%gegll%%e

set-up SI recep?l on determ na 4
“det er ni n’é%lnﬁﬁ%%%FeWtRR@r@énﬁé‘E% itHR L. hPTgAaton &7
r ecéia/edrec‘ébemn tinis a0et ect ed

The connection set-up signal receptlon tlmlng
calculation unit 210 calculates reception timing of the
RRC connection sei-up signal based on the transmission
 timing of the RRC connection request signal, and inputs
30 the calculation results into the connection set-up signal
| reception determination unit 208. For example, the
connection set-up signal reception timing calculation unit
210 sets the period from the time the RRC connection
request signal is received from the mobile station to the
'35 time the RRC connectlon set- up Slgnal is transmitted to be
a fixed value Tsetup in advance, and determines the
reception timing based on the fixed value Tsetup. Further,



that the RRC connection set-up signal. is received, the
10 connection set-up signal reception detekn1nat|on
~unit 208 inputs a command to the data transnission and

. reception unit 202 to start transm ssion of uplink

data. As a result, transm ssion of uplink data is
'started. On the other hand, when reception of the RRC
connection set-up signal is not 15 detected, the
connection .set-up signal receptien determnination unit
208 inputs-information indicating that the RRC
~connection set-up signal is not received into the
connecti on request signal re-transm ssion t|n1ng
detern1n€ﬁ|on uni t 206. 20The connection req N

si gnal % FERSAS ST O T i s&@“?ijetr&cﬁ?‘ifé’tnl BH“ ?ajfb‘ ation
det er m nesit Be0 tiagi wep dhe rretxians mtt pvmbtlherwmn timings
connect i en tmeqm;&sboﬁm@ﬁ&bn fertpesignk hessCennetkedvalue

t L h
it 206 1pa o RSNSOI DTG SRS

det er i n%%l“nreét%‘?“alﬁ§ﬁ1‘§%rsb?un%31 APREPOPRt CI‘%eRF‘{E‘atlon unit 208.
_connection requesthesigmalction Gether cognek tieospirioguest

signal taanshissiioh Wit 2894cclenekestlthet N RREE
connect! oML AlGS LBl N2 ghs e }écaeﬂégﬁtgﬁgn ML, getected

operations o OrTTTUI’]I cation system of.

the pr estiat &R dEChEfnest oy SeErihsdanal is recelved the
Fi r st operactbers setiheiwtalelressptdonessempinwrikn unit 208

devi ce 10Q,0f ihemhkesen! «eiadhMBahsal &:19856id Bedeption
with ref er'q:n‘is‘?t g t 6|:rar-l1-£] ls%(igrl’t]eocft hggli{kggg‘?gt As a result, _

si gnal receptl rm nati on. un er m nes
“whet her FFPélSE‘bFﬁf‘é’é‘t P’%rPPrléalﬁé%attas%@r?éPfF%d -t R efRifegther hand,
(step 866@&n r¥hentitheciRREe cRRhectiagipe reestp siignal issnct
- 3315 r@@ﬁﬂﬁﬁ@@ ﬁfﬁgefbﬁﬂéggloﬁfgglruﬂ @?gﬁéﬂWE@@éﬁﬂﬂﬁn

set-up si.gnal .schedul i er m.nes

pr edeltoer m‘gtne]fa1 1 HCRgE" q?ﬁg Hgf’n ELIN onr%lon i SFE e Fhat
PRO connklg iF8R %fétneebl% @ﬁ*éTuFbéé%‘baloﬁst’Ffét F@Ef‘eldﬁd ppto the
ti m ng  ofcrirket PRO reqnexec i gma 15 reemmmﬁu@matlr@snep

3604) . determlnatlon unit 206.
20 S The connection request signal re—tranSmiSsion
timing determination unit 206 determines the timing of re-
trahsmitting the RRC connection request signal. Further,
the. connection requeét signal re-transmission timing
determination unit 206 inputs informaﬁion indicating the
25 detérmined re—transmission timing &f the RRC connection
request signal into the connectien reguest signal
transmission unit 204. As a result, the RRC connection
:request signal is re-transmitted. _
Next, operations of the mobile communication
30 system of the present embodiment are described. o
First, operations of the wireless access network
device 100 of the present embodiment are described with
referenice to FIG. 6.
" The connection request signal reception_f
35. determination unit 104 determines whether the connection
request signal is received (step S602).
When the RRC connection request signal is



- For exanple, as shown in FIG -7, the connection set-up
si-gnal scheduling unit 106 sets the period fromthe
~tinme the ARC connection request signal is received
fromthe nobile station to the tinme the RRC connection
set-up 10 signal is transmtted to be advance, and
deternmines the the fixed val ue Tsetup. The schedul i ng
unit 106 may use transm ssion t|n1ngs of the 15 as the
fixed value Tsetup. the fixed valque Tsetup in

transm ssion timng based on connection set-up signa

t he maxi mum of possi bl e RRC connection set-up signal
On the other hand, when the RRC connection request

00 SRRl ESRYSRLSLED SE02 AL LS. O B
desi gnatscbeduinhe WG48 206 des¢graces dnprelatertingd pinings,
t he RRCteenneebhisisat titingi gnahe (BlepoftlE) on ket-up

exanpl &b kdend Ikl el deslanal ol - 108 ARStoiRerion

at I%ast one.o [ |er tween the nobil

dent
st ati’on 5@‘65-‘%61?%3 dor e ﬁé?%o‘rk the identifier . :
i ndi cating the REGr coamekt.i en swn. D5 Mg - sl.gihe, COPhéCtlon :
‘tenpor argt bgenrt phiekcehachediry the seebidre pésifddonronm the

when tr %nééﬂ tthte' R tc%ﬁ gﬁgoﬁoﬂ%}gﬁ%k O%lgﬁaﬁﬂ%%%eéél%@ from

and the 1 dentifier |cat|n

Next, t E‘eémé‘ét?‘i?ﬁlg%ttouﬁh%ltdﬁ‘ﬁl R RBF A9 BR° TPt S4H 0P
gendfat edgbdhe IRACarenhtictd oa Bethaptisiegneadlusadeatu0inn
the i deptkin®s, assinecnibkst he itdemdifkesn despignatsen on
uni t 1O%hgsff§%d3§§¥EE ngvﬁ eXfﬁgﬂ gnnééyio QQRﬁE£I§¥&nal

set-up si gener, at| on

i dent i f iS6PeYEdrGndtiddPh ntawewedé?ﬁ?.wwwwa&ﬁ aﬂiftﬁb&ﬁ

uni t 108reosyenermtténthes PRC o RRE ctinorcbitn aptgipgragnal
35Naxt , ashendatiasd r@nam@;@mﬁ and receptl on unit 102

transmts the copp °r¥' %Qhe ethaHB &%ﬁ@rc%ﬁgc{l%n
t he connection seP PIO un
‘request Slgnal 15 no recelved, (step- 86C2, NO) t e

routine proceeds to step 5602.
' Next, the identifier designation unit 108
20 'designates an identifiér of the RRC connéction set-up
signal (step S606). For'exémple, the identifier
de51gnatlon unit 108 a551gns at least one of the
- identifier between the moblle station 200 and the core
network, the identifier indicating the RRC connection set-
25 up signal, the temporary identifier selected by_the_mobile
' station when transmitting the RRC connection request
signal, and the identifier indicating a cell. '
Next, the connection set-up signal generation
unit 110 generates the RRC connection set-up signal based
- 30 on the identifier assigned by the identifier designation
unit 108 (step S608). For example, the connectiocn set-up
signal generation unit 110 appénds the identifier
designated in the identifier designation unit 108 to
generate the RRC connection set-up signal.
35 . - Next, the data transmission and reception unit
102 transmits the connection set-up signal generated in

the connection set-up signal generation unit 110 at



~timngs determned in the connection set-up signa
scheduling unit 106, For exanple, the data
transm ssi bn and reception unit 102 may use the
channel for transmtting the RRC connection set-up .
signal- as the 5 common channel, and may transmt part
of ‘the identifier through a signaling control channel.
In-doing so, it is not necessary to perform channel
-~ switching during connection set-up.- Next, operations
~of . the nobile station 200 of 10 the present enbodi nent
are described with reference to FIG 8.
First, the connection request signal transm ssion unit

204 det er.pines t.he n i t=d

si gnal ?%%Fg Seidsv\gee _ g%’ % 1'?1555%90%%%%% ?O%e%geR%%a% .
connect iSSReSRENGpEitg AR Fr reEdPYRd e HE TéohIESH 51 O
‘set - up - singnedcepet@pundn 10i2neayg veal the abaorelufet 210

Calt cul att_tiﬁn&rllme:t&ﬁ@ epk| ﬁithtcb{?ﬂx&gzigiﬁ 4eF&eu§tF§,_@gﬁ9n NRCELRON
set-yp signal based on_the transmnssion - ng: .
T IR e e N
set-up SgAMEN PeBEPRLER FEPEEM FREIRSH - URT 199208 SWai t's 15
for the nARGis@BRect itonp&eiort peisinganl swacclairdi dgring t he
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connect ité® R gestediignatetanpi $ianhe hased prribgdtESEmyH>on
el apses.tikeng,ofTeeé (HRCNEYnr2et thef iregGe#s sagnal. The

Specigl i Rk} 0 i Ar sﬁ@sﬁpbgigr{aan%eetptt% tReLAG ARBLY Qinit 208
station 2Q0 t roug _ , Next, at tlge ding to
cal cul at"@d F BpElD G FTHECHEOT FERIC SE8hte &8RS
set-up sihgnatcerthen démiee tdfohhs dRCugrrgieghaen Fet-up signal
recept i ofxtdet &0 NafkdroBxatiple, 26k deherdti BeSsadieb heignal

~ RRC cONNRELLOM, Sty SLhONALeSENALE 18 600N86t kigive

set-yp si gnal re eg%%on determnation unit 208.i tstel f.n of
is receiWEALTES %l )87 LUHIFE P & Oc b AT BR 6P Up ™9 ©
si gnal rideept eondettdon rraUesh Titnel20Rddesey bAedptained
whet her #esalRRG tAe carBptidronisiis vp Segpalt <sembction set-
' tSe|f *d% Eggﬁﬂiqeghéxg%ﬁgeéﬁlohhgéﬂJaﬁnéiJﬂa@r;eception
‘When it |'s determ ned ,t'h%%aet he RF% conn%g:l on set-up .. .
signal i€ EER"AGOT HE Contie ¢t bh &t tifp FEtgrdinectt P
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- YES), 1%chhectmbi ket-siraki k1200 Starts uplink
transm ssi on basegl on,canpect i;an. i nfornat i.0n.speqi fied

by the connection set-up signal (step”5808). _
y determination unitp208 Y céﬁtinge to réceive the RRC

connection set-up signal after transmissiqn of the RRC

35  connection request signal until the time period Tsetup
' elapses.. Here, Tsetup may be dafined as a specification{
‘or may be transmitted to the mobile staticn 200 through -



- When the RRC connection set-up signal sent to the

- connection- pet-up 'signal receptl on determ nation unit
20 208 itself is not received (step 5806, NO, the
connect.i on request signal re-transm ssion timng S
determination unit 206 re-transmts the RRC connection
request signal at the re-transnission timngs - '
specified by the wirel ess access network device 100 in
advance until the maxi mumre- 253 ransnission times
(step S810) . In the above enbodi nent, it

is described that the nobile station requests the

W rel ess access network device for connection. S
shoul d g, naf ¢d-Lhak: LNG.BrEsENks I ALe0tion ggnet ork device
-appl i cab & W Teless access networ K evi ce
makes tH 80connection request to the nobile station.
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set-up @P@rﬂéﬁ tiranemigns e fBE eImnealtrt medeaRmehgnat at the
- channel reitrdrsmnesi aree sy sbarifeed ayntebanimeless access

- switchi agtwmgvfcét %U% %vannf@mt enthededhcated

phy |caI channe qg p i.ble to reduce the
re&ﬁ??sé?fsféim éfnlefsn ?83@ )dedi cat ed physi cal .
channel and syncﬁﬂo*?hezébpw eﬁbcﬁlﬁ@nﬁeoﬁtcaﬁe@e%%?‘ééﬁhat
channel thambhieduseattiibe wwefkkoadhe Whide@ esheadcreenatenrk
has beepedescrbedhWebPion. Tt should be noted that the present
' inv_éntion is applicable when the wireless access network
30 device makes the conhection request to the mobile station. -
As described above, in the present embodiment,
- transmission assigﬁment’ of the RRC connection_'set-up
. signal is performed after a fixed time period elapses from
the time the RRC connection request signal is received.
35 Due to this, the mobile station performs signal reception
operations at known reception timings, and the mobile

station can perform determination operaticns at a high



. connection se

25 reference to preferred embodinents, the invention
is not limted to these enbodi nents, but nunerous
nmodi fications coul d be nmade ‘thereto wi thout departing -
fromthe basic concept and scope described in the
clains. 30 | NDUSTRY APPLICABILITY = - The
~present invention is applicable to a nobile station
and .a wirel ess access network device in a nobile
~ comuni cation system -and the nobgl.e conmuni cation
‘systemitself. 35This international application is
based on Japanese Priority Patent Application No.
2005- 217578 filed on July 27, 2005, the entire
contents of mhlch are hereb incor or at
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sent to the mobile station itself is present or not at the
- 15 receptlon timings, it is possible to reduce the conngctlon
delay. -
| _Furthér, since the RRC connection set-up signal
is transmitted through the common channel, it is not
necessary to perform channel switching from the common
.20 channel to the dedicated physical channel, and it is
:p0351b1e to reduce the time required for settlng up the
dedicated physical channel and synchronization: of the
dedicated physical channel, and'reduce_the'workioad.
While the invention has been described with
25 reference to preferred erbodiments, the invention is not,
limited to these embodiments, but numerous modifications
could be made thereto without departing from the basic
concept and scope described in the claims.

30  INDUSTRY.- APPLICABILITY .
The present invention is applicable to a mobile

station and a wireless access network device in a mobile
communication system, and the mobile communication system
itself. '

35 '~ This international application is based cn
Japariese Priority Patent Application No. 2005-217578 filed
on July 27, 2005, the entire contents of which are hereby



2. A wireless access network device for bi-directional
 connun|cat|ons with _a nobile station, conprising: a
connection set-up S|gnal scheduling unit that, 25
after receiving -a connection request signal fron1the
mobil-e station, performs a connection set-up signa
transm ssi on assignnent based on a reception tinmng of
t he connection request signal; . a connecti on
‘set-up signal generatLon.unit_Iqqt_BO generates a
~-connection set-up signal to be sent to the nobile
‘station; and a connection set-up signa
transmission unit that transnmits the connection set-up
si gnal based on the connection set-up signa
transn1§§96W05§§¥bﬁhéﬁ¥ere@%amhereln t he connection

- set-up signal transm ssion.unit transmts the
connection set-up signal through a shared channel.

-19 - MOBILE STATION, W RELESS ACCESS NETWORK
APPARATUS, MOBI LE COVMUNICATI ON SYSTEM AND

COMMUNI CATI ON METHOD ABSTRACT A nobi | e communi cati on
systemis provided that perforns bi-directiona

communi cations between a nobile station and a w rel ess
access network device. The nobile 5 station includes a
connection set-up signal reception timng calculation

~-unit for calculating a receptiontimng of a .

connection set-up signal when a connection request
signal is transmtted, and a connection.set-up signal
reception determnation unit that determ nes, :
according to 10 the reception timng, whether the
connection set-up-signal is received, and perforns a
signal reception operation based on the detern1nat|on
The wirel ess access network device includes a
connection set-up signal scheduling unit that, after
receiving a -connection request signal fromthe 15
nobil e station, perfornms a connection set-up signal ‘
transm ssi on assi gnnent- based on a reception tin ng of
t he connecti on request signal, a connection set-up
signal generation-unit that generates a connection
"set-up sighal to be sent to the nDblle statlon ‘and a
connection set-up o



'20.signal transm ssion unit that transmits the

connection set-up signal based on the connecti on
set-up signal transm ssion assignnent. Fig. 7
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.18.

CLAIMS

1. A mobile station for bi-directional

communications with a wireless access network device,

comprising;:

a connection set-up signal reception timing

-calculation unit that calculates a reception timing of

a connaction set-up signal when a connecticn request
signal is transmitted; and
a conhection set-up signal reception determination

unit that determines, according to the reception timing,

whether the connection set-up signal is received, and

performs a signal reception operation based on the
determination, wherein

the connection set=-up signal reception

“determination unit determines whether the connection

set-up signal is received or riot based on an identifier

~that is either an identifier indicating the connection

set-up signal or a temporary identifier.

2. A wireless access network device for

bi-directional communications with a mobile station,

comprising:

a connection set-up signal scheduling unit that,

after receiving a connection request signal from the

mobi;é station, performs a connection set-up signal
tg;nsmis§;pnq§ségggment based on a reception timing of
the connection request signal;

a connéction_sgt—up signal generation ﬁnit that
generates a connection sg;fup signal to be sent to the-
mobile station; and

a connection set-up signal transmission unit that

 transmits the connection set-up signal based on the

connection set-up signal transmission assignment,
wherein the connection set-up signal transmission

unit transmits thé connection set-up signal through a

shared channel.





