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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 IS, é rted upon a
connection request fromthe_Dﬁ:rﬁfg%ﬂiD"fpéISI I?ati on or the

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

~di agr am exeByilEi SYATIgNA WRIRESESEIGCCRSD NES@IRK AGPMRAEUS, MOBILE

connecti on beiueaRATiAPidvarad akh8 et featr b veS8on

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

. connect B8

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

through 3,5 an90MREEES Si £ RN o BAGEh: cHbENs st em, and
mapped i nt o,élriaﬁl y, associated wmth) a J,‘F,J%?’(LSI caIccess
F andom RECONTLARTHNEP T PRACE TPh-BUnar "Riohaes o
t r ad§nmi terverk Aevicende mad ée serahakeriof RASHST, WA ch |
IS a 30 comanspetionchatinel fow ddnttkbEliphystatdhni shipdomming
access chagiel{ PRACK) soMRheids Aophysisal channel .
After recelving the RRC connection request signal, the
Wi rel ess access network device transmts a RRC

FEUND /Al NEGNh a forward access
chansel 35 (EACHIn aviobhld Sofepiiedtist eyat&gceatiany up a
conmmon %Bﬂﬁééyioﬁrﬁéibgé$ é:QQBIEg s@§¥¥3%Ctﬁd a wireless access

network device is started upon a connection request 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



Next, after receiving the RRC connection setup.
signal, the nobile station switches to a dedi cated
physi cal channel (DPCH);, and transmits a RRC :
connection setup conplete signal. After that, signal
_transm ssion and reception are perforned with the

dedi cat ed- physical 5 channel (DPCH). “As
descri bed above, in the related art, the nobi I e
station and the w rel ess access rzet.vvork device need to
switch, before the connection setup is conpleted, the
physi cal channel for signal transm ssion and reception
10 fromthe physi cal random access channel (PRACH),

whi ch is_an_uplink o si cal._channel . to th '
secondary % gnal‘{nl‘rml}? o &Eﬁfﬁgn AP e AR @ %&ﬁﬁﬁ%
whi ch i Spré’sélmlchﬁlkn%ﬁw eh@rrﬂwérfan@ﬁasmr?@ﬁ@om@cw@

dedi cat esktphysimpatte zagnel . APRGH)had Slsigaaldittbmdission and

after t hfé @ic!ne a8d Y- OridPNSH ttﬁet&%ﬂ:@?écp FB&&Q}A& ce

cont rol 4 % ction request signal, he nobil e
st at |5gn S @B&Zcel ve the RRC connectl on set-up

signal fromthe Wisrétamgbed gbggendhwbhk rgdvtase ank i HPA
a time pemide sk300on WAHCthd &1 geiSdsgnadR@s byetibek 2vice need

Wi rel ess AGLESS,, NBL MK, \e'oﬁﬁeaﬂoadg%gabs tRETRR! ecne

station edS t 0. repeated execute t

- connect i BN 5o SRR OB 15 9PRb %aﬁﬂ%ﬁssa?nﬁ%geiﬁ% 60y
desi Yhat&gmbihe paysiged| sawicaceesssnetamek GRRRCEE, which is
For exanpl eplidy &orﬁrﬁeﬁhphm@awcwﬁn&@i Psedthd s25on@&@ERPcommon
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channel {DPCH).

15 ‘ In addition, after the mobile station transmits
the radio resource control (RRC} connection request signal,
if the mobile statien fails to receive the RRC connection
Set~up signal from the wireless access network device
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



After the nobile station transmts the radio resource
. contr ol (RRC) connection request signal through the
physi cal -random access channel (PRACH), the wireless
35 access network device, which receives the RRC
connection request signal, transmts the RRC
~connection set-up signal to the nobile station through
the forward access channel (FACH), which is mapped
into a secondary conmon control -physi cal _

channel . ( SCCPCH) . : Since transm ssion of the
RRC: connection set-up signal is perforned at any
timng, the nobile station has 5 to be constantly

mai nt ai ned in a state for receiving the forward ac
channel ({ASEH) EichnsF "Rt tataet égﬁ?”rijé"réﬁh%clnﬂl@?? g

" RRC conpecticeh cheneb Scghed) -for itsel f exists or not.
~Since the nobil eg§icat t @hsmONSTANGE Y HEBRIKY abfesttltn isetaup

state for%r ece V'e@%o%e% forvar ugi%ées,?ﬁ} gggﬂg ngﬁghi)has

si-gnal arg6 r eedives rressage ran toward oth 8o
mobi Pe 5% 4t GRRStAPREY HEBPTENeAat? GnSHRE €67 FeEe e

whet her farwessagesissctapnel t (FBEHNGHgn&Eor anhi & debgorne

t he nDbjh&ret-atlORRBEFIREDBIGH 98@lupl 8CARNI B8 itself exists
oper atlgns0 ven 15 when there is not a nessage sent to
it, and®tHI% causes consunptjon of the battery

I'n addition, whePitdse hdBP FPPEl CARTiR FaRTETELY FBLBrppe
t he tRRCisanmeetée divrseteaipisg ghal fdmwend tdweenk ralagsel (FACH)
access peiyar. glg@\ﬂeegl\')@st RédbaAel | tRNBRIIRA T8RQd ydHeeh

~i's 20 desi gnated by the wreliess. aseess, netwaric ey ce
e

in advah@e o re st a?b t Fansm it t
radio r é%%‘fd‘feéea crﬁﬁﬁslaa? iERREY léoﬁﬁél’?ﬁ ofPT é&ﬁ%sﬁeaﬁ@népe
agai n.” ‘hébilke stabidnepst fatrinonsighe L | rekapt ot opewdepye even

t he  RRC, ganngetd oy 56t -4IReségRakeM tBI Dt t RRAt IR causes
-peri od T300 after %Fre S d| ng{)t he radi o resource

cont r ol “PRAEP-ETN M ?%r?a Si'gnal , the nobjle
station has to rélbe?ﬂdlﬂ@hsﬁh%%ltéﬂ o1 ReSTRAPD fails to
r esour cee€e@iiier ohe (FRRGQcroernbet iseh-uegigsdl firgnalheonteeless

agai n. EHEééEeﬁetééyksdQ@%ﬂéahiEH1HMhlﬂlﬂ@epé£¥3ﬁaﬁgﬂh f Qhich is
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advance admm:et, otkhimobile chAKELY hon eltayndHd B tréfiy’
_power ceBsslfeki ofniddr €, cantckiod hequweststsigasle again. If

- connect QD g ay¥ HachBG1ih es 11300 MRYeffd $8e RRC

connection set-up signal within the time periocd 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. Due to this, a connection delay and
battery power consumption increase, and in the worst case,
a connectlon delay of N300 times T300 may arise.
: Further, after receiving the RRC connectlon 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



Further, after receiving the RRC connection set- 35 up
signal, the nobile station transmts a RRC connection
set-up conpl ete signal through the dedicated physica
.channel (DPCH). Before transmtting the signal through
~the dedicated physical channel (DPCH), it is necessary

for the nobile station to set up the dedicated

physi cal channel (DPCH), and obtain synchronization in

t he dedi cat ed physical channel (DPCH). For this

reason, a signal length increages due to additional 5
channel set-up informtion, and re- synchronization due

to DPCH switching costs tinme. In ition, durin .
Sy nOHT O A MOt L BB MEER bt DGRBSt ot F ot Eob e
t he maaloeassoamesas tied¢ wizcli cdead eeysséaginaghannel (DPCH) , and
tran [

caus el oy s 2nf £ A R e ATRA Blys M ilipfe1 (pec
i nveRer o’fr’flllssr?@s%’rroﬁl Heonmlmbpidtd SPEFSIES U %laé%tlonal
aSge&ﬁaﬂ}ﬁl\A@éK@eYﬂiﬁﬁ:maﬁig@blgkﬁ @@Hgmmﬂzaal&yahemo DPCH -
and a ¢co ni ca n od, able to reduce connection

del ay?* HHd"PSREF° tHES p%ﬁéﬂd&Bh‘%‘U oA, Syfﬁg o TP
SCLVEEﬂW&éM%KaﬁMEMSestatlonAndmhdmngeles&wmqgﬁ&ﬂﬂtwgfkdeVlcer
the Qi&r?‘aqnirér&\frﬁggi@rp anli &L @pi:f’orPBPé“dq@gb?edTDQﬁ(il €his causes
station for bi-directional conmmunications w'th

awi r EPEETaERE8E net wor k devi ce, - conprising: a

econnect i odns&ijedp &f ghalpregensptingdntidi by twapcwtiakl Dmobile
Unl t Eha On?aal Vglulle%tegg a%CZSOS L eetg_:h%[i:tklcpeVice H%bgﬁ.e %ommunication
connec?lon set-up at > When @ ‘connesct i*on request

si gnaystsm,t ?Iafi’q@rnlt)ftlf@dﬂcahl;lma H@@h@fé@bﬂ@ntosé?dmﬁ §i grrgiection
receptifyn datierdidrachonpdiict ctidinpdeter m nes,

according to the reception tining, whether the

connection set-up signal 'is received, and perforns a
s&gnﬁtﬂﬁﬁmembimmanEHatMEMLEHsed on the 25

det or M nab0Bea S0 LB R LORE S5A00KL NG, BRPREL, chere i

the connection s reception aeterm nati.on

o uni tpﬁ@tléieﬁh%@@bweitr@émﬂrf@réénﬁeéwtdﬁngétcowﬁu%}%ms with
is L ﬁ%@k&?éjsdsoicJé%ts M&sgkaevmb l@&r@irllfsiﬁ@ gﬁahné@tlon set—up
ei ther an identi |er|n|ca conne tlon

si gnat? ’b"’ﬂ A PSS aly et ﬁFFg?tloélouN: orditngto Shatls
ahot hmempedilmhgtdfea pPBseritionmanponi,gnkhethen| s connection

. providad Jiir’?alleié @@&%%ﬁt@@&"\%h Qeé/dn%%cE%n set-up signal
bi - dlrectlon comruni cati ons Wt nobi | e statign,

‘conpFEEHgorLtGAReRt e yeit Gbaglcij?ﬁ&Fmé%%déFF‘h@dﬁﬁ’ﬁl fo the
_ thatreéﬁﬁﬂ&bnrfﬁmﬂn@,nghétﬁﬁﬁﬂmaét¢dﬂheb&ﬂd@sdeﬁ}mgnaigﬁaioms '

the P%(i%]tv%d t | o&:‘fog‘%rf oL n%eaﬂ gegcne%egg %e%gtfg bét@ed on the

si gna FAnST s 0N ass] on-a recep
" £4 i Agtominhbieon nfétqqrdﬁng eues cosieprainding o%ﬁmé@t i Eﬂ?
set - dphrdgnah seengs aidon Hé'lietpttibﬁtdetermination unit determines

whether the connection set-up signal is received or not based

on an identifier that is either an identifier indicating 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, perforﬁs_a connection

35 set-up signal



generates a connection set-up signal to be sent to the
5 nobile station; and a connection set-up signa

transm ssion unit that transmits the connection set-up
si.gnal based on the connection set-up signal _
~transm ssion assignnent. According to still another
aspect of the present. 10 invention, there is provided

a nobile comuni cation systemthat perforns :
- bi -directional conmunications bet ween a nobile station
and a wirel ess access network deVice, wherein the
mobi | e station includes: 15a connection set-up signa
reception timng calculation unit that calculates a _
reception timng of a connection set-up signal when a
connect tEANSMEHEHENY 287 HHAENT LAFPARINPL FEEPLARRY t4ming of the
connect icomeset enlpresigaalsigecept i on 20 determ nation

‘unit that determ Negn-aCLAr dbngpt 9i 4 ééﬁé%@ﬁidﬂ7unlt that

timng, whether the connectian set u a

recei ved  HifGpet FOPRES °§|ﬁ%éFpr%%@g%l6%goﬁ¥?§tt%ﬁhe
base8 omobHe detteioni naid on; and the wirel ess access
net wor k devi ce | ﬁ]cdcmﬂesuaﬁaetm@neﬁgdamntsmsmssisingwait

schedul i.ng LH}'aB?rhh:%t th@fctoﬁﬁecﬁﬁ%ﬁ' ydingy, aSl%aame&asleenon the
request Si romthe no L e statl on

connect FBRIER Ol P R a1 opP ntsrﬁ%r%’lsgﬁo%s%séﬁ%rﬁ "based -
on a reception tRparging tchetEdnaeeticgnasrafiiesf the present
Si gnal ; i38entienneteranis elrovtitiesi gmadsie nesathratinn tsystem

t hat ge@ﬁ%@tp%%@n&soeaegﬂe 0; el HBmih @02 1 he @@cw%@ﬁ‘ta

to the t1on, qy Pq; Li.on
set - up &PGhH sF?Eﬂﬁ?anglﬁjﬁlfﬁﬁqgst?ﬁﬁ?SFr%ﬁ1 Nt s“The
connection set uphestegnal based on the

' 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



'35 connection set-up. signal transn133|on assi gnment .
According to yet another aspect of the present

i nvention, there is provided a nobile conmunication”
method for bi - di recti onal- communi cations between a
nmobil e station and a wrel ess access network device,
.conprising: a connection request signal transm ssion
step for transmitting a connection request signal from
the 5 nobile station; - g a connection set- up
signal reception timng cal cul ati on step for
calculating, by the nobile station, a reception timng
“of a connection set-up signal a connectiOn'request

si gnal ce t| n ste L 10 receivin

o Coh oo S Bl S iBrk Gt Peb SRRt Bhet Pofovieq Rt on
si gnal fanen® tHeehod pecetamebyprk device, comprasing: |
~connection set-up &bgretischedudingigll tsdremiboton step

per f or miag, tpéﬁsm&l rs'@o%%e@efo%%e@?ets WOL K A@VELE <Re

connect i on set - uE nal transm sSi assignment based
on 15 a TEELHLI8RI T ni ng of the connection r equest

si gnal ; a coppesthereceltowr séyralp rerepldion timing

- gener at i @Ncel @A chOStPeBEF alall BELathig) N whe eloBSse aceess, 2
‘networ k deulce,, @u&%ﬁ“&?té U &L HR éétgﬂ 's:L?BaPE sent

to the nobilTe stati connecti on set

transmi ssion stef FIFesHIPR FwaHFTt |Sh%“a1b§e? %W‘ HegsEor
accels mEcebYingdeny dde vimeleonrereiomesworiuplegiemalthe

based orncdnhectieANesdie@l SeinallPr&indiRd mob@Ns MHrs6id
assignnment, a nnec&@tf')r(f Ogéqe&}g sqangf ts cggdusi lgg aLll 1t step

determ natl on st ep erm ni'ng, “accordi.ng t
‘recepti Ot PRAIRITDE Rietife T HESEoRTRESE] BFFVOEE ‘E?ﬁlce' _
si gnal ienrecwiopedet-apdsignal transmission assignment based on-

15 a reception timing of the connection request signal;
a connection set-up signal generation step for
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 trénémitting, by the'wireless accesé network device, the
connection set-up signal based on the connection-set—up
signal transmissioﬁ aésignment;
' 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



100

a. connection set-up.signal reception step for
perform ng a signal reception operation based on the
~-determ nation. 30 ADVANTAGES OF THE | NVENTI ON _
Accordinng to the present invention, it is possible to:
provide a nobile station, a wreless access network
devi ce, a nobil e conmmunication system and a
communi'cation method able to reduce a connection

del ay, 35 and l.ower the power consunption. BRI EF
DESCRI PTI ON OF THE DRAW NGS I FIG 1is a-
sequence di agram exenplifying a sequence of setting up
a connection between a nobile station and a wrel ess
access network device when the connection request i s
made fromthe sidBI®f 1t he ansBRpEcs dtagrppPreppaiang £

a di agr amadubhesfasétriigna uwhi Eenreoninmbettdenna syt éem
accor di ng:£-9-AMnANPadi-8B8d s AbcLtdie npEeseNbicdiR¥eMdroBhe
FI G . 3 '8 n%eb iOCk dlua fL.amn Irr{aldgsgrro?nt L9 sadé'o f the .mobile
conf;%ura "SR-6T TRE Wi r &t 6§°adclss™ n&tWork device
_ co¥HtA 1 0 t he enbodi nent of the present
invention; FIG 4ric. @ bkockiidyagr amuidtkasingati mgpide

confi gur atyinQRi Qfc ibhes bR £33 -RGREES d??@ﬁ@écﬁm@ﬁy IFetne
- 100 accordln%%Lo t he "enbodi nent of the present

‘i nventi oftCSEBEI'EVRB 1% a bl ock diagramillustrating a
FIG. 3 is a block diagram illustrating a

10 configuration of the wireless access network device 100
according to the embodiment of the present invention;
FIG. 4 is a block diagram illustrating a
“configuration 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 operations

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

present invention.

. PREFERRED EMBODIMENTS FOR CARRYING CUT 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



configuration of the nobile station 200 according to

t he enbodi ment of the present invention;

FIG 6 is a-flowhart illustrating operations of the
wi rel ess access network device 100 according to the 20
enbodi nent- of the present invention; FI G
7 1s a sequence dlagran1lllustrat|ng operations of the
- nobi | e conmuni cati on system according to the

enbodi ment of the present inventgan; and FIG 8 is a
flomchart illustrating operations 25 of the nobile
station according to the enbodi ment of the present

i nvention. PREFERRED EMBODI MENTS FOR CARRYI NG OUT  THE

| NVENTI el ow, e d| ments_of the ent |nven ion
N SR ke IRl Tnls 10T e pgRe %
dr awi ngescess wfiwshikt devisane0d - efed éﬁ@emqm%e‘?t@ta@é 200 and

assi gnedht viekBsBRNLScdRY hagidireasare famnaté anse engerforn
over | apQ&fs?LeQSS&Jn{mQM@A%%o r t%”bééhegthé:ﬂ G 2is a

diagramillustrating, a 35 commupj cat i em
according to an %‘H‘ﬁoa{l%ﬁf BkFe PRECEEEH" Fﬂ‘g )r(“%?] or the
The nobpressstnmepiiication Sysémebisst hecasseneinork device

- enbodi mept daChaldesi A= 192RI bseStoddien, 20Qiadthsd control

i r el esg gegess: neburd dev) 68,400 AMk.Lbe ML Lescion

station e wmreless access networ vice 100

are abl 8"¢ FSefF S RTH $OBEESS dE8MAimi cation with each
ot héP. 5Not e t hain ithethebidpecirfiugatitdnn aguster adfinshef

- the prepesicraPptddzainb@t), thesmWisE e $SnBGL 855t Rat wer K
devi.ce E;g e MY PG A MY el e§fmebgr§.§l t@%c%ngl}ec@;?ﬁg]‘oﬁegﬁ%s

cont.rol evice, oOor a devlice ess

base st &FFEh FEAPIReCH O e SR oﬁ‘i’r}n&Ftb‘E\/ FERIeSEOP LETAe O
nobi | e toarawissktri off 3ysHém Tfsothes prevait (Bibodenesntion
~transmi §§tgﬂ>f ki diag i § Ofteal. I?u%a B@f%ka&ﬁeﬁh ikNpadyiehe a:ol _
IInE perl ron1rec tian,o a I 1 O es

(RRO) " CORREEL Fort FRGUSSt B hal 2L B P allSn S5t 61 61
radi o régﬁi}F‘@él‘é‘bnt rol (RRC) connection

Next, the wireless access network dev1ce 100 is
explained with reference to FIG. 3,

20 - . The wireless access network device 100 includes
a data transmission and reception unit 102, a connection
request sighal reception detérmination unit 1C4, a-
connection set-up signal generation unit 110, a connection
set-up signal scheduling unit 106, and an identifier

25 designation unit 108. The connection request signal
reception determination'unit 104 and the connection set-up

- signal generation unit 110 are connected to the data
' transmissicn 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



15 set-up signal is fixed. Due to this, it is possible:
to reduce a connection delay and | ower the battery
“power consunption. ~ Next, the wreless
access network device 100 IS explalned with reference
~to FIG 3, 20The wirel ess access network device 100 -
includes'a data transnission and reception unit 102, a
connecti on request signal receptlon determ nation unit
104, a connection set-up signal Qeneratlon uni-t 110, a
connection set-up signal scheduling unit 106, and an
identifier 25 designation unit 108. The connection .
‘request signal reception determnnation unit 104 and
"the connection set-up signal generatlon uni 1%% are
connectéﬁu¥ﬁlﬁﬁé°HdF§ItF§%§ﬁ$§§Wﬁﬁs thet uni t
102; t hecreenbet irequest signadi geatecstreduteng thaiRRC106

and t hec&rﬂ%@:icﬁd eEqdesi gN@id10ns 3Rcuiidd, 108 abanection

ted t t .
ot o Rariogh e R kE r%‘é‘%‘%ﬁﬁéﬁ%ﬁ%ﬁ*é@?@pﬁﬁe

s|gnél g@ﬁﬁgmat}qﬂqlg¢ﬁqat1&@ reception of t eTW%:&QF ection

o transm sshertasidnedciepbi oe Wwontedt(2npsatf-op mslgrleéept ion

of .the BB%&QEH@%BEindGeQH@%eSlME.ffe@ Beoignbheon unit
mobi | e {) tron,” and transm ssion of the RAC connection

- set-up nal . ‘The connection request signal recepti %an
deterni nati on unfhe EOBNRFELEP MAqtaEP HEPResCPREIRRE V0™ .
connect betemefee strasbgizalon stiméogiofethe \WREncarechRD set-
connect {,gn{#aHaRlse8l Mhe! fedeEely @du ddrercarnant i on

fequest Si reception determ natiop. uni Shnput s
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 connect ilodigagdne sthesigiramined Gfﬁh%“lééh?fé&li“b‘i’g date e
'si gnal sohedithbngettriy <062 Argknthet lodewtiitf Lep. For example,
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schedul i n ermnes transm ssi
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- STShE R et o SEY ke cRrb e n s e‘?fgr%)d(f%?lg;(
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Tset d t he t s
oo basod on_ She THERbGH R HeS el LAhe o Lan £

set 20p singhddntdEher @ndnnnwist Ulq‘)@dﬁ%‘ylfdétf erMenERE he
fixed VatfedtiehUgehagesh g lt fenaraxionunmot PossTid e

tr ansm %%hg(gcgloﬁ" £@§~u9f sf&?@al%&@ei@PthQ Siet apends - the
SIg identifier to the RRC connection set-up signal. The mobile
' statlon 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



Theidentifier designation unit 108 designates 25 an
identifier and inputs the identifier into the
.connection set-up signal generation unit 110. The
connection set-up signal generation unit 110 appends
the identifier to the RRC connection set-up signal.

The nobil e station which transmtted the ARC
connection request. 30 signal can deternine whether a
RHO connection set-up signal is.,fromitself based -on
theidentifier appended to the’ "RHO connecti-on set-up
signal, which corresponds to the RHO connection
request signal. For exanple, the identifier
designation unit 108 35 designates at |east one of an
i denti f inelvilsetvatdnntHY ABBId €058 AGTEAFR06™ A R iGde
of a ranksighey rhbarrd henmidtebesstags esdgnakt wordrporary
devi ce }Q&tlri@g@lsgle@%td\’\gﬁnt}; hﬁob lelgtatlggmﬂe% station
200 and™a core ne é%

d t
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sel eét edadytiffher npdi¢atiggaz iciiwhen transm tting
. the RRC connect itk cefumestiosi gitalp anfanrnycheradmhi finidr 110
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recept i @BniHrt od Gt - E[@r51%ﬁéﬂpjeeler£ﬁh&>nl&lﬂomm@ciplpemds the
set-up SI grqa'lflg;ena% fi‘ ﬁa&%du 19d %EQ.LS dEQ?gnatlon unit

|dent|f|er esrgnat e |nt enl i er de5|gnat|on

unit 10808 otcgéﬁ%‘?@tté e Rﬁ?{@%ﬁﬁ&qrﬁ SRt ° nal .
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real I ZedregylzefWB{(el %?L?%fe%%t (t;gxlnj. FLlQQZananﬁa%ffél@§§ base

' base St at case, or exa

connect iSSAtFAAE%t 18 Prsl cRERepForrTELEY rﬁ?‘ﬁa‘f‘i’wcﬁﬁ?
104 and reheestoshewtli oRcaetionpdsicgmabatgenerdtt 40 gaftthe
110 are aranged idt-Lbesirke! gs:a0ni ahien 1020 andanged

- the data_t gnsm S ess cgrtl)tra rdLer pt ontHQIJatZLOgrégﬁquss;Lon
‘the conréction '§& sc eduling unit 106 are

ar r digedrAn LI it SPéEsiiasBs S FOMEFsEon 370 o SLonal
addi t i orschdeylendi wg.t0N06 heret pperrgkdt fre thdentreflpes bpge

- be desi Qﬁ%t%’n 1t3tie identidisgl deshanad icantiditypd0F may
be arr an%ent:'.i[}_ Ecb%e Eigselgvr\{la%el esc%ecgcﬂatnrtglflg designatiocn
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. -



25 120 or the wireless base station 130. For exanple,
when the identifier between the nmobile station 200 and
a hi gher rank node of. the w reless access network
devi ce 100, or the identifier ‘indicating the RRC
connection set-up signal is designated, the identifier
designation unit 108 is 30 arranged in the wreless
control ler 120; when the tenporary identifier selected
by the nobile station when trans gﬂttlng the RRC

h

connection request signal, or t i dentifier
indicating a cell is deS|gnated the identifier _
desi gnation unit 108 is arranged in the wireless base
35 station 130. ‘Next, the nobile station

200 is expl ai nedTk tripbi &f ertehigen 280FrGluges a data
The . nobidrgnstiakion 2d0rd Rekuslesinat datza & ranastisshorequest
and reception &Qag%g?m a6 oMRCt L on, eglest séeﬁgaglgnal

- transm ssron unit connectlon set sl
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206, and ack@RRe6h | RR-56tsidRaBi@aapr IoRCeptingnedlicuiagion
'calculatngg @it 210. : The connection - -
request Signa transn1SS|on unit 204 and_t he it
connection set - upPei GHEFCHEPe pETHITt 1Bt Wet P AR T O™ Wt
uni t 2080dr entc chaeciedct it het-dat al¢ndnsetepdiion and

recemﬁi(ﬂétéfﬁinaggéh unit 208 are cbhBe&¥aNestir@ndseguest
Signal rgzhEanstLasien. LIog deherspnati on unit 208

and the ¢oénnection set reception tinn §m53lon

cal cul ation unit éi&%ﬂ@cmgewtwwf@% hg tran
connect i dninggieestmigiaghat Uniandif ‘88 OrheunpInROHoaFE t—uD

t he conrbq@hgprke%eﬁtm ﬁh&ﬂ@l cEREARtiON wdet eri Aad icdAnected
uni t 5208to heie tCOEBECtlon reciur% ?r %r%giqéa%lsgﬂ?ﬁ%ﬂ unlé:C204 and

;receptlon un £
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connectiams.set-up signal. The connection
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ransm ssi n 0 he con regues,
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The cennection request 31gnal transmission unit
- 204 performs transm1551on of the RRC connectlon request
signal. The mobile station 200 transmits the RRC
connection request signal from the data transmission and
25 receptlon unit 202. '
' | The connectlon 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,



25 receptlon uni t 202 ' The connectlon

set-up signal reception tinmng calculatlon unit 210
~calculates reception timng of the RRC connection:

. set-up. signal based on-the transmi ssion tinming of the
RAC connection request signal, and inputs 30 the
calculation results into the connection set-up signal
reception determ nation unit 208. For exanple, the -
connection .set-up signal receptien timng calcul ation
unit 210 sets the period fromthe tine the RRC :
~connection request signal - is received fromthe nobile
station to the 35 time the RRC connection set-up

si gnal |s transmtted to be a fjxed val ue Tsetu N
advance, "¥n U AT mES TR SRR p‘teFSWJtOi“nFHbmﬁagﬁuéﬁ lon
the fi xe@hlﬁa?b@amﬁyeusﬁ)thﬁunaﬂ1@nm of pdPsiblehgeception timings
connect i N tset R cBhGRK of €RePLH A ghh M ARgtEal fakkatvadte

unit 210, {&%ﬁusﬁﬁcﬁﬁ L@%i’l%x@& aq_%%'"Péeetﬁ eﬁ?t%t Hie”

timngs o Bnhec e 208.
i xed® vaFtRBCFELTU ST AR ST Bt r?ﬁ@trwsze# aﬂﬂet?%t%t
-into the 5 connecthieoposetctiipn siegnad sigueptrcosption.

det er m n@dd 2R 160208t 208 determlnegh&héﬁﬂaﬁeﬁﬂd arc
set-up Sl&%%ejf%‘?%@% nﬁ%%ﬁ éeggegn%egolsc is detected

deternines connecti on set - up S|gna S
r ecei vedthafshe iRRC; sonpecetedet it SiARAIRRE EHIRHERT (ijh
set-Up stgmection seteivedgnilheetdptionndgeiruinagdonymit 208
si gnal recapti oncfbekMonatd QRN Aan2QB:JiBAULS] @eception
'Commnd L0 E?,’Z dt%t ast%%‘gr%%g]n%%s%nor?no% {leflerﬁ(t Idgpa U'A' t result,
202 t _s?aﬁi ransm I ata -resu?
“transm sEFHFTSFSIOH PhKdARh 49§as%%lrslté8te‘bﬂc{1h‘€‘eo?ﬁ%err hand,
“hand, wheirerr eceqritiion of thheRRRRComgntéct i -sptsigpal is not
si. gnﬁflt l §e{&§teé5 t@lx%: &%n%@tl&h%eﬁo@%& ﬂé@ln r%@épﬂirén

signal reception deter iQn uni in

nfor mat O EAE] Ot AT T RAC RORaot picicating, thet
si gnal %h%@ﬁcr%@ﬁv‘éhoq ﬁﬁ*é"%élwalnéétwn rpEgiiest tnto the
si gnal reertrrea:nScm sehosstt ishigmg deteransnaddion uiming206.

20The coag%&g&logqg,%g 28kgnal re-transm ssion timng
det e%én nation unij,_ 206 determ nes

the.tinn
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Fur t her , tHHa9c Splf B naf-one s 208 datarmiens AASHTIRY o &~
timng detaeisma‘a:tngohh@mm 28dcn ot eqnéor rAghan Further,

indi catipge td%ﬁngcscl@gt %dﬂe@@dsfg%aﬁ.r@j%%ﬁéﬁl%glgﬁ rﬂlﬁgn@f
t he ARC gonnectl

rmznatlon unit 206 inputs information indicating the
25 determined re-transmission timing of 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.



- request signal into the connection request signa
transm ssioh unit 204. As a result the RRC connection
“request signal is re-transnitted. Next, operations of
t he nobil e communi cation 30 system of the pr esent
enbodi ment -are descri bed. - First,

operations of the wreless access network deV|ce 100
of the pr esent embodi nent are described with reference
to FIG 6. The connection requestsz signal reception 5
determnation unit 104 deternines whether the :
connection request signhal is received (step 8602).

When t he RRC connecti on request signal is - 13 -
recei ved 602 S) onnect i on set -
si gnal nﬁg éE% ec on,set u% 51gnal

pr edet ersnhﬁcedln@ mmgsw& Iqletmrﬂarmsm s?¢+ enectqtﬁmgﬂeéf tiHeISs,
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timn e n o | ton
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t he - ConfEEETn i@ty ésg?pgﬁgﬁ lschedul'ing unit 106 sets
the period from Fhe exiameld,hes ARCWoOHMEGEL oh fthegurespection
signal isstreceiyed kepsadineg @Rkl eostsats omet petied fidrethe

he PRC.Ga0NSG! kAN SELalN 0. S1Q01oic8al rANSELLLRE £

be advance, and det er m nes ixed

Tset
The schédfl TRy anTH2t108 tﬁ’a§ hey e Hfs TS STERSE T %P”UP
of te F3gmzl tihetfansadtieal te Misehaplixehevdliueebsatabuin

Tset up iaRvkhicd)SBhS He@BrindsNghd AsLERs EOHNNERT hPBased on
set-up '%il'lgnﬂxe'ah'ga_ﬂ%x&‘gel@qu Tlpé)%%hlpe&ion set~up signal .
- schedUlihg unit 106 may use the maxirmum of_possible
transmission timings of the RRC connection set-up signal
15 - as the fixed value Tsetup. ' . '

' ' ~ On the other hand, when the RRC connection
.request signal i1s not-rece;ved_(step seb2, NO),_the_
routine proceeds to step 5602. ' |
' Next, the identifier designation unit 108

20 'designates an identifiér of the RRC connection set-up
signal (step S606). For'exémple, the identifier
desa.gnatlon unit 108 ass:Lgns 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 appends 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



~RRC connection set-up signal _ ~On the other
hand, when t'he RRC connection request signal is not
received (step S602, NO), the routine proceeds to step
S602. Next, the identifier designation unit 108 20
desi gnates an identifier of the RRC connection set-up
signal (step S606). For exanple, the i denti fier

desi gnation unit 108 assigns at | east one of the _
i dentifier between the nobile stati-on 200 and the core
“network, the identifier indicating the RAC connection
set- 25 up signal, the tenporary identifier selected
by the nobile station when transnitting the RRC

connect i,0g, £ AUEsL-3h08Y (ADboRE I AENLLL LET o1 gron
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PRO connect hatessety up séxfoah. cidbheX tswitbeirdatiaring

‘transnm sghesc:aRd s&ception unit 102 transmits the

‘connection set-u I gnal ener at h nnecti _
- set-up signal geﬁer Lt 8 &hllop P %%h? motb ?e SQ:atlon 220 of

det € &g PFPERE emﬁémr}toﬁreé%esepl%ngwath sr@ﬁea%nqenbo Fi6.
unit 10&. For exanple, the data transmissibn and :

reception unit 1Q‘gr§@y tHée:JnH@c&%nF&!guefSQr81 nal
transm ttin 1 onnhect] on ,set q:% QRSCt 65
common cﬁ?ﬁﬁ%’%}lsm%dﬂﬁ%y‘g‘w ‘é?ﬁ“tm gr“{%’?&g ‘?
i denti f iGPNeHHGOgPE VB Wallng‘s é@ﬁ?*‘{ﬂd éﬁ%ﬁﬂw@?oz I'n
doing so, it is maén nﬂmesmrcwnh@:mehfmtﬁuphmﬂ is .
Swi tching.. Q!t‘x‘?éc{‘gtﬁé’%ﬁﬁééﬂ% Sl 'r&%?ﬁ:%rﬁ QB8ing
of the no st atlon é%g ]jda resent nbodi.ment -
are descPrBRIFAPCH-TS o edct tﬁFd i
First, tihe BRhmepr¢driopetpiesp siagnal basednehi$si bragaigsion
204 det erifingoWhes IFRC bdreneBRG:C oageedt afigrsal.- Ue
S'grfﬁl 'é%nﬁ@&%idﬁegeéf%ﬁegﬁéﬁyazleception determination unit 208
- waits for the' RRC connection set-up sigral accerding to -
the reception timing of the RRC connectien set-up signal
{step SB04). For example, the comnection set-up signal
reception timing calcdlaﬁion unit 210.adds the above
25 mentioned fixed value Tsetup to the transmission timing of
the RRC connection request signal, and uses the cbtained
- result as the reception timing of the RRC connection set-
“up signal. The cbnnection set-up signal reception
determination unit 208 waits for the RRC connection set-up
30 signal at the calculated reception tlmlng of the RRC
connection set- up 51gnal
The connection set-up signal reception
determination unit 208 may continue to receive 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 -



- 15When the RRC connection set-up signal is received,
t he connection set-up signal reception timng.
~calculation unit 210 calcul ates the reception timi ng
of the RRC connection set-up signal  based -on the
transmi ssion timng of the RRC connection request

. signal . The 20 connection set-up-signal reception

deternination_unit 208 waits for the ARC connecti.on
set-up signal according to the-rneception.timng of the
RRC connection set-up signal (step S804). For exanple,

t he connection set-up signal reception tinmng -

cal cul ation unit 210 adds the above 25 nentioned fixed
val ue Taggyeqn Locdne L ANSEL SSIOD; ILDG ksl e el device
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i-s @8scrArbEee rhses tthe ApYigceien geqdvest dqueke §10Phée Statlon
Wi rel ess access Retaeideideyiabevé orinCohnetkkent erbodiment,

shoul d Q@aﬁ@ﬁ%gl&haéssagﬁnﬂteggrghe' ﬁﬂ@%‘nﬁ@cﬁﬁm set-up

a Ilcable nthe wr esaccssnetwok
pp signa %s performe ter a f?_xed time perlod elapses from

the time the RRC connection request s:.gnal is received.
35 Due to this, the mobile station performs signal reception

operations at known reception timings, and the mob_ile

station can perform determination éperations- at a high



30 devi ce nakes the connection request to the nobile
station. . As described above, in the- pr esent
enbodi ment, transni ssion aSS|gnnent of the RRC
connection set-up signal is perforned after a fixed
time period el apses fromthe tine the RRC connecti on
“request signal ‘is received. 35 Due to this, the nobile
station perforns signal  -reception operations at known

- reception timngs, and the nobilegstation can perform

‘determnation operations at a-high - 16 -- speed,
namel y, continue conmuni cati ons when a signal sent to
- the nobile station itself is received, and re- transmt
signal s when the gnal _sent to the m)bll st at
Loert i SeRth eebr Seant SiiF ST 67 CBP gy RePioial sent
recepti o therimegslofstehtonBCsebhiscteasivedt ang B9-gaapsmit’
are knowignang vhbg tHDklgnat abhORopesd ebpblsisgation itself

reception 98@&%%%9@&1 of the RRC connection set-up
si-gnal only at these known reception timn

possibl e to | oner?t REIFGRBr THA W&[ F‘é‘f?p&g’iﬁlf“ﬁggs of the
bat t ery RRC connection sen-awldiighoh arei ken taid thogwbbie

to qui ckduatelet %gwﬁr@/\@%mr rbbedtS oREfRESAIh Of the RRC
- re-tran n 0 e [
_accor di nrgJ %‘eé%l}%n E{& %% Qﬁga&ng }ggg LSﬁeS% EMWDEBT@UOH c
“station TBPT 1§ bF SOERLCGT CROLOVEE W?epfse:f SCBPLTRSOR ©
timys, thet bawregyssi bl e to reduce t he connection

~delay. - In kadfthen, singeeid he RRQisosneckhOfkly
set-Up Signak: des L LARSTL L &g ngEgsosggp LheoCOMMNst the RrC
channel , necessary t orm channe

swit chi n‘ﬁ’@?%‘fﬁ%ée‘@%ﬁﬁ%ﬁl%%ﬁ%ﬁﬂ?@@‘i &t H]ée‘a?’dfl e §gonal

physi cal seohiapmélne moll liet statijpossissllé 19 prederte orheot at the

tinery eqricegtli drokigeldd, ngr Uy bbesidedi eatredudhtheCédnnection

channel c?erid synchroni zati on of the dedi cated physical

channel ,“and reduce the workl oad. Wil e the invention

has been descri bédTiieh SSnFefdeelite CPBHTerBrfEgUP Signal

enbodi merwt $ratdve ticad eritrioogh ithenctmmonnitaedel o tthésenot

tequﬂoodl %ﬁs%ﬂ 56%@5&% f%hg% CaliteRsCeubd he saEen
erefo 0 in r nc

scop%& delggpn POFO %B‘? h&eedéfgatecprTh %lﬁaﬁlD%E%ﬁ%g S8 18N -

APPL| CABIGSFTYle to reduce theHdmgr EBHTeq frenfe i PsuP the

" appl i cablegliteteal mbhblelsthtire amil sgnvhreliessiacoésthe

- network @eMigeed Rngs @il LeatMmuCathon syst Rspk1a84.
. t he mobi I e Commru’h(‘iﬂgl 8‘9 §L¥1§énec l’ltl"?aeé Eeen described with
25 reference to preferred embodiments, 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



35This international application is based on Japanesé -
Priority Patent Application No. 2005-217578 filed on™
July 27, 2005, the entire contents of which are hereby .~
i ncorporated by reference.- - 18 - CLAIM S
A nobil e station for bi-directional conmmuni-cations
with a wireless.access network device, 5 conprising: -
a connection set-up signal reception timng '
calculation unit that calculates-a_reception timng of
~-a connection set-up signal when a connection request .
'signal is transnitted; and 10a connection set-up '
signal reception determ nation unit that determ nes,
according to the reception timng, whether the
connect FBFPIPRESRS BY grPAPTERY-ecei ved, and perforns a
~signal reception operation . based on the determ nation,
wher ei n 5t he connection set-up signal reception
determ nation unit determ nes whether the connection
set-up signal is received or not based on an
identifier that is either an identifier indicating the
connection set-up signal or a tenporary-identifier. 20
2. Awireless access network device for bi-directional
conmuni cations with _a nobile station, conprising: a
connection set-up signal scheduling unit that, '



25 after receiving a connection request signal from
the nobile station, perforns a connection set-up-
signal ‘transmi ssi on assi gnment based on a reception
timng of the connection requgst signal; - a
connection set-up signal generation unit that 30
generates a connection set-aqrzignal to be sent to the
nmobi |l e station; and ' a connection set-up signha
transm ssion unit that transnmts the connection set-up
si gnal bdsed WhiHe ESrirddn diP s dtingg rsicgnaral
t r anshins$iienR tassisgRTRAt 2 w3 cWhesehncthbe soBneeki aBvice,
set- U §EQQ%I,transnission unit transmts the
connecti on sgf-up signal through a shared channel.
-19 - MEBIAERISTATICON,s AN -REL ESYAaQCESS eNETWORK iming :
APPAB&EU@atMG%IEgigx%ﬁé%“égﬂl£l$é%GSQEMe%NBtiqn timing of
COMVUNI CATI ON METHOD ABSTRACT A nobi |l e comruni cati on
sysfeMPEeHrovirdeq tt Hat Sparrdr i eBi AdFPEREFEAGP reduest
comsugineat iiens rhetsweenea ; mahidl e stati on and a wirel ess
~1gccess nef @Qﬁhegﬁ%ﬁ%eﬁﬂhﬁp @9%%1'3? 2. S1atd anboch udes 3.,
connection set-up signal reception 14 ng calculation
uni UPRErTar deitatTigeg r eeepritongtinthg wiception timing,
conpgether $8t- dpnsicghabrWhen -apcenpacti 98 Leguestkd, and
srgnglf%§mtransnitt?d, andta connecti on s§t-u sng%
recBpti On defePmPHati Of CaRit “PhaF°d8férfl RE§ET o the
accértemginetiont heheeeepti on tim ng, whether the
180nnect i amSelonR Signals dis- e ceiMed, and fperd.prns a
_ S|ggak reception operation based on the determ nation.
The “Ri-FEEE8 t4E e 88 e ARG PE™d&ViISc ¥ Pt ErGdés eq connection
conmetthpns $etalipi signad i sohedukibAgbaned dhatn iafdneri fier
r eceh\c/lltngsa_egglqg§cgu¥ olrhgr?tqyle§$r Sj!rm%agirnodmtth%e_c%% ection
nobi'l e station, perfornms a connection set-up S|gn§ -
tr afi§hi §8i 6A938si §Anent SFRSE@ tan 18 enéddpeiton tim ng of
2bhe connection request signal, a connection set-up
signal generati.on luensist tchaetsgenetr ates a c.onneé:Otri on
" set-up signal to e Serft® 10 T He nobi1 & Stati-on:” and a
conhéctisacsépnap_20mngiughagla thoarss migdi enmgpiitl o dtation,
transAbkssthg.connection set-up signal based on the
- connection set-up .signal transm ssion_assignment.,
_ : a connection” set-up signal schedullng unit that,

.26 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
30. generates a connection sg;fup signal to be sent to the-
mobile station; and
a conﬁegﬁ}g&_sgt~qp signal transmission unit that
 transmits the connection set-up signal based on the
connection set"qg;signa; transmission assignment, |
35 - wherein the connection set-up signal transmission
~ unit transmits thé connection set-up s;gnalrth;quh_ar

shared channel.



Fig. 7

-~19
MOBILE STATICN, WIRELESS ACCESS NETWORK APPARATUS, MOBILE
o COMMUNICATION SYSTEM AND COMMUNICATION- METHOD '

_ ABSTRACT
A mobile communication system is provided that =
performs bi-directional communications between a mobile
station and a wireless access network device. The mobile
5 statien inciudes a connection set-up signal reception
timing calculation unit for calculating a reception timing
of a connection set-up signal when a connection request
signal is transmitted, and a connection set-up signal
~ reception determination unit that determines, according tc
10~ the reception timing, whether the connection set-up signal
1s received, and performs a signal reception operation
based on the determirnation. The wireless access network
device includes a.connection set-up signal scheduling unit
that, after receiving a connection request signal from the
15 mobile station, performs a connection set-up signal
transmission assignment based on a reception timing of the
connection request signal, a connection set-up signal
genération unit that generates a connection set-up signal
_ ‘to be sent to the mobile station; and a connection set-up
20 - signal transmission unit that transmits the connection
set-up signal based on the connection set-up signal
transmission assignment. '

Fig. 7





