DESCRfPTICN MOBI LE COMMUNI CATI ON METHOD, RADI O BASE
STATI ON DEVI CE, AND MOBI LE STATION 5 TECHNI CAL FI ELD

[ 0001] The present invention relates to a

-mobi | e communi cati on net hod, a radi-o base station

apparatus and a nobile station. 10 BACKGROUND ART

[ 0002] A nobil e communi cation systemthat is
studi ed as an evol ved universal terrestrial radio
access network (E-UTRAN) includes a nobile station 00
and a radi o base station apparatus 15 10 as shown in

~Fig. 2. [0003] Such a nobil e conmuni cati on
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systemis configured to performa contention-based
random access procedure mEscRIeMonn FIG 1, by using a
random access si gnal (contendi ng-channel 20 signal; :
Raleforhta CEENEN PRI BFTHIP .+ RBDES| BAik RGABECRLFYASE, AND
[0004] an occasion iny EEQ dheapbil e station 00

starts conmuni cations W the radio base station
appar atus 10; an occasion in which the nobile
station 00 starts 25 communi cations with a handover

®t afYStICRE FIERRY

. 1000173
The present invention relates to a mobile communication

method, a radio base station apparatus and a mobile station.

BACKGROUND ART
[0002] |

. A mobile communication system that is studied as an
evolved univefsal terrestrial radio accéss network (E-UTRAN}
includes a mobile station 00 and a radio baée'station apparatus -
10 as shown in Fig. 2.

[0003]

' Such a mobile cOmmunication system is configured to
perform a contention-based random access procedure as shown in
FIG. 1, by using a random.access signal (contending—channel
signal; Randdm access preamble) on the following occasions:
[0004]

. an occasion in which the ﬁobile station 00 starts
communications with the radio base station apparafus 10;

. an occasion in which the mobile station 00 starts
communications with a handover target cell; and

. an occasion in which the mobile station 00 resumes
'¢ommunications with a cell to which the mobile station 00 is
currently connected.

Here, such a random access procedure will be described
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an occasion in which the nobile station 00 resunes
communi cations wwth a cell to which the nobile station
00 is currently connected. Here, such a random access
procedure will be described wth reference to Fig. 1
(refer to Non-patent Docunent 1). [0005] As
shown in Fig. 1, in step S101, a nobile station UE

sel ects one random access preanble identifier anong .
froma 5 plurality of random access preanble

B e kR ey PR BT u e A TRE TRRCERES PLRRT M Ene )

fa06083%s preanble identifier to a radi o base station
apparatus eNB. [0006] 10step preanbles the radio ) '
S10285, 1P Het &8¢ 1 ond” ori TuPEFRI &1 Gindof diiids station UE

sk@8peBSessd gnalndAenti-kLek (]Bﬁéﬁ%gie RadAm @G5eS8mong from a
radio network tenporal identifier), which is used for

pﬂgéﬁﬂﬁtyiﬁé andom access preamble identifiers, and transmits

a random access preamble (RA-preamble) identified with the
selected random access preamble identifier to a radio base
station apparatus eNB.

[0006] .

In step SlOZ, upon detecting one or multiple random access
preambles transmitted by one or multiple mobile stations UE,
the radio base station apparatus eNB transmits a random access
response signal identifier (RA-RNTI: Random access radio
network temporal identifier), which is used for identifying a
random access response signal {contending-channel response
signal; Random Access Response), to each of the one or multiple

mobile stations UE, together with a random access response

signal including at least the following information elements.

[0007]

. an RA-preamble ideﬁtifier;

. timing alignment information;

. an uplink assigned resource (Initial UL grant); and

. a temporary mobile station identifier ({Temporary C-RNTI:

cell specific radio network temporal identifier).

In step 85103, upon receiving the random access response
signal, the mobile station UE transmits an uplink signal by
using the uplink resource assigned and indicated by the radio
base station apparatus eNB.

[0008]
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15 random access response signal (contendi ng-channe
response signal; Random Access Response), to each of
the one or nmultiple nobile stations UE, together with
a random access response signal including at |east the
follow ng information el enments. [0007] 20an
RA-preanbl e identifier; timng alignnent information;
an uplink assigned resource (Initial UL grant); and

a tenporary nobile station identifier (Tenporary

C-RNJl: cell cific radio network tenporal . .
Caentti cEPp BB SHERE SRbR-N i F cBEPTRIMARY Hforontent ion
0BEGESS Hasp@isetBegnal Lt idie: mphkke Siatics UBE when the random
transmts an uplink signal by using the uplink ,
arelddr 6€9885FgRBANERE PREFES @dfew%tlﬁé)r@cﬁeo 1egpsgived, the radio
b3k8ti 0. APPAT aLyS, pNB, S [0008] 30nich hadn SL&DiJ04 the wplink
Sl nce t?iere IS a pOSSI%I [ ty t hat contention Cccurs
sbegtaken fitren miltei pheblhdse statioms CE whémanlseirt@sndemcontention

access, signal,s (Rand access preanbl es) .are received,
r TR Ei TR rbiar s BOAReEr Sebe  FRBC I hacts F8solve  the
coeeehvednt he uplink 5 signals fromthe nobile stations

UE, transmits a contention resolution signa
[¢@3%t enti on resol ution) to resol ve the contention.
0)

i
[ 00 8% EﬂetB?h@ghﬁ%nagvd§hewh%Qa%gﬁﬁ%%th'%%érﬁﬁlink signal, a

uplink signa

mobile stations UE for which an uplink scrambling sequence

is set transmits the wuplink signal after performing scramble

processing in which a scrambling sequence specific to the mobile

 station (UE specific scrambling seguence] 1s used (refer to

Non-patent Decument 2).

[0010]
However, 1in a case where the mobile stations UE starts
the random access procedure for any one of the following

purposes, there is a problem that the mobile station UE cannot

scramble an uplink signal in step 103, since the radio base

station apparatus eNB would not be able to specify the mobile
station transmitting the upiink signal in step 103 shown in Fig.
1:

[0011]

. the mobile station UE starts communications with the radio
base station apparatus eNB; | _

. the mobile station UE starts communications with a handover
target cell; and

. the mobile station UE resumes communications with a cell

to which the mobile station UE is currently connected.



.10 nmobi |l e stations.CE for which an uplink scranbling

sequence is set transnits the uplink signal after

perform ng scranble processing in which a scranbling

sequence specific to the nobile station (UE specific
scranbl i ng sequence) is used (refer to Non-patent
Docunent 2). 15[ 0010] However, in a case where
the nobile stations UE starts the random-access
procedure for any one of the foll ow ng purposes, there
IS a problemthat the nobile station CE cannot _
scranbl e an uplink signal in step 103, since the radio
base 20 station apparatus eNB woul d not be able to

speci fyahhe. fobihhg, Shat 50@ag5auﬁmttm ntlcﬁqul'—:lpls'tﬁglon VE
signal in step 103" shown in Fig. 1: [0 the nobile

. st atamomiCE anampélmommgnadatunomstew t1h3t hethcam @e2Forming
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base s 3%|on a garatus e the nobil e

t at
o SP T GrmRP ST BHe wEPR'S. HHdcvoP™Balgot Ga - RS

th@nf@%ﬁér@n%Ea&iQﬁ15%%6f¥ﬂ5“%%1@9nB%EMé%%%bOnS with a
cell to which the nobile station CE is currently

connect ed. Additionally, in a case where the-

mobi | e tatl On L%EDtt)cI;x?nlﬂeSnrp T[S U'Pé 3%k3§b %% %5' u%ﬁ%@rsal
103 wi t out perr}orm ng scra € processing erels a -

pr obkemsithat uaaidlrmk laﬁ&@ifsf er @oerkp na&idghbeUTB{]—’g\T celvksall
i ncr eases. atent Docunent 1: 3GPP TS
36d§ﬁ9”EVéPUeds%%¥Véré ¢leaser 83t VP al- Radi o access

( E- UTRA&oﬁnSa&nQTB%hr&Qﬁ%f §l |3G‘%%S’§§ 'BFE’St b@f‘ Ph ts‘i@ggl %harzlpels

(Rel ease 8) V8.1.0 Non- pat ent cunment
3GPR TG 221dn PiRedieeat ©hatin®l.§ 10 and nodul ati on
(Rel ease 8) V1.0.3 DI SCLOSURE OF THE | NVENTI ON [ 0012]
Consequently, the present i nvention was made in view

OfDISCLOSURE OF THE INVENTION
[0012]

Consequently, the present invention was made in view of
the above described problems, and an object thereof is to
provide a mobile communication m_e't‘hod, a radio base station.
apparatus and a mobile station that reduce uplink ihter_fe‘ience
to neighboring cells by enabling a mobile station to perform
scramble processing on an uplink sign.al, and to transmit the
uplink signal even before a radio. base: station apparatus
_specifieé the mobile.sﬁation.

[0013] | |
| A first aslpect of the present invention is summarized as
amobile communication method in which a random access procedure :
~ is performed between a radio base station apparatus and a mobile
stationbefore communication isr started or resumed therebetween,
| the method including the steps of: transmitting, from the mobile
station to the fadib base. ._station _apparatus, a random access '

preamble selected .among from a _plurality'_of_random access

4



15 the above described probl ems, and an object thereof
is to provide a nobile communication nethod, a radio
base station apparatus and a nobile station that
reduce uplink interference to neighboring cells by
enabling a nobile station to performscranble
processing on an uplink signal, and to transmt the 20
upl i nk signal even before a radi o base station
apparatus specifies the nmobile station. [0013]

. Afirst aspect of the present invention is summarized

as a nobile communication method in which a random
access procedure 25 is perforned between a radi o base
st parat. d t.atj.o Qre N

B ARARr o P 2 PR B S B RsRl et o
neﬁﬁﬂxhurnﬁgmdmng thetstepsbdls $ﬁ&ﬁi®ﬁlhhlﬁ@spbn9ﬂ1t®ethe
nobil e station to the radi o_base station_ apparatu

r aRRITTh VEECEESIOBr AR5 P £ TSeFR Lt £ dOhDHY % r BiTat E?%Jr? ?@Se |
of s ANAOMACLESS 5 956@@&%11@%%&%99 tifal aggs_egﬂ@%glmk

base station apparatus, an uplink resource to

5 NDbéd @irstedty osinNa responsectos rtheporenes vgdalrrahmmlttlngr

. tif f th
T st ey re iR R R O 8 BretS e i

UPkdd R el £SOICa Y ud8iJT0tRe rr@ﬂﬁ@rma@@ﬁgé‘?S:e@@&ﬁ@@%&gnal
signal; transmtting, at the nobile station, an uplink

si gHEAT R UESITAGNY hac Tt likor ES00F 2T NN i nigy s #PAERK

Lk BRSO SEATED LoaRISE AL 1455 BB LOEAAR, nc

10 Sefeenoemiagl rLs poadiaad otto: deh Stabj‘(oi drnKps @sotirsG ede xnchnbQing
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perform ng, at the radio base.statiaon apparatus, 1ink
deEJé‘P"aerPﬁllFlﬁgmp‘f%%lég%}lH‘gsb?fl%lh%r%ﬂﬂnllﬁﬁeg|b§ri—5-]e of the uplin

- trans {ﬂrtcteeq)ybﬁsyﬁtfaHfuptlrﬂﬁkLgyra%l£ﬁgs99&&&1c@¥of’§éd’iﬂm@ﬁng |

upl i nk scrarbl i ng” sequence correspondi ng to the uplink
r esourtce upf 001 4feskBhcsecond aspect of the present
|nv§$t|on I's summari zed as a radi o base station

apb Htlus used in a nobile conmunication method in

whi ch aar 3gom aceess d¥ eaedresdrs pRvdarimdibeiweeitized
the radi o base station apparatus and a nobile station

' beforerasidrrhaticcaitd town aprsirat nedrser imexupeile communication
thgéggﬁgyg%ﬂhc%n§rgggmnaccessprocedurestperformaibetween
:thé radio base station apparatus and a mobile station before .
communication is started or resumed-therebetween, the radio
base station apparatus including: an uplihk resource assignor
unit configured to assign aﬁ uplink resource to the mobile
station in response to a random access preamble transmitted by
the mobile station; a random access response signal tranémitter
unit configured to notify, to the mobile station, the uplink
resource which is assigned by the uplink resource assignor unit,
byusingairandomaccessrésponsesignal;andeﬁluplinkscramble_
decoder unit configured to perform.descrambliﬁg processing on’

an uplink signal transmitted from the mobile station by use of

‘the uplink resource, by using an uplink  scrambling sequence

5
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20 base station apparatus including: an uplink
resource assignor unit configured to assign an uplink
resource to the nobile station in response to a random
access preanble transmtted by the nobile station; a-
random access response signal transmitter unit
configured to notify, to the nobile station, the
uplink 25 resource which is assi-gned by the uplink
resource-assignor unit, by using a random access
response signal; and an uplink scranble decoder unit
configured to perform descranbling processing on an
uplink signal transmtted fromthe nobile station by
USSO%?é&%dHBg'% {h%sggﬁ%{ }%\é usigg an uplink

I'ng sequence correspon |ng to the uplink
resodtgle. [0015] A thlrd aspect of t he present

invention is sunmarized | e station used %S

mobi | e CoRfrff 83PFTN Oﬁeﬁf}?oaf‘??ie%ﬁﬁ'ﬁe%tlé’nrJa?m&&ﬁﬁ“%@czé“"
praGgeayne disicRehfineaed, helineed @rfadi 8abasenstald ORwnich
apparatus and the nobile station before comunication
isasr@w¢qmjaepe$es&nngﬁduher%ﬂxnamiemme@rh?ﬁﬂe@hle StH© BAse
[
con dﬁ%eapPaf Fansh t i& 5t S nbase ‘sta |onrlrlcatlon
appar aftastred l’o&ndﬂé‘ﬁumed therebetween, the mobile staticn

including: a random access preamble transmitter unit configured
to transmit, to the radio base station apparatus, a random
access preample selected among. froma plurality of random access
preamblés; a random access response signal receiver unit
configured to receive, from the fadio base station apparatus,
a random access response signal which is used for notif_icat.ion
of an uplink resocurce; and an uplink signal transmitter unit
configured to perform scrambling processing that uses an uplink

scrambling sequence corresponding to the 'gplink resource

‘notified by use of the random acc'ese_response signal, and to

transmit an uplink signal by using t.he uplink resource.
[0016]

A fourth aspect of the present invention is summarized

as a mobile communication method in _which a random actess

procedure is performed between a radio base station apparatus

- and amobile station before communication is started or resumed

‘therebetween, the method including the steps of: transmitting,

from the mobile station to the radio. base station apparatus,

‘a random access preamble selected among from a plurality of -

random access preambles; assigning, at the radio base station

apparatus, an uplink resource to the mobile station in response

to the received random access preamble; notifying, from the



10 access preanbl e selected anong from a pLUraIity'of
random access preanbl es; a random access response
signal receiver unit configured to receive, fromthe
-radi o base station apparatus, a random access response
signal which is used for notification of an uplink
resource; and an uplink signal transmtter unit 15
configured to perform scranbling processing that uses
-an uplink scranbling sequence corresponding to the
uplink resource notified by use of the random access
response signal, and to transmt an uplink signal by -
~using the uplink resource. [0016] 20A fourth aspect of
t h@acﬁ’{t?ﬁgég sfﬁi%héﬁ%ﬁfa%u§ LB ﬁ%l@%@dt@gm ltﬁe assigned
conmuni cation nethod 1 n which a random access
pr opkthlr erdssupee f by meslidetawesmdon adices basesmstngt engral;.
apparatus and a nobile station before cq ni ca ion-i§.n
st AF Ve Pes dlett ABPEbetWeEhC 1 RB L}éﬁﬁgdﬂi%é el Hgtme
t henstgns n@f reddanem bELDY, p AT oY the-anBhi ke latkisang
to the radio base station apparatus, a random access
5 pr thnab v egeh e otpdd nanvrrRrbl o ny as plugngr | ¢ IGEPPRRHMLO the
acees QHPESQQ;"A F2pdisy Sl ug%dt by {haedggFPﬁSc%tgkﬁtdfOQhe
apparatus, “an uplink resource to the nobile station in
I egpDise de@olibee s eari tRA roaNdeM ancass peebdtbaese station
notifying, fromthe radio base station apparatus tQq
t hePRBHTRTIE - StERSCEATPE Y aBEPHPET "pl $thk thesgartérk b)?lgnal
US|, 2, :RRAAT) AECESS FESRONS ShURlce P ARG ANGoL ink
- at- the nobile station, an uplink signal by using the
10 upbtrdknirléagurecesnat terrpardratimgrgy gor eavblommaypcess response
r in ' - , T -
P gfgﬁc’afc’l u%ed for the notification of the uplink resource.
[0017] '
A fifth aspéct of the present invention 1s summarized as
‘a radio base station apparatus used in a mobile communication
15 method in which a random access procedure is performed between
‘the radio base station apparatus and a mobile station before
communication is started or resumed .thereb'etweeh, the radio -
.base station apparatus including: an uplihk resource assignor
unit configured to aSsign an uplink resource to the mobile
20 . station in response to a random access preambie tranSm'itted by
the mobile station; an random access response signal
transmitter unit configured to notify, to the mobile station,
_.of the uplink resource which is assigned by the uplink_résou-rcé
assignor-unit, by using a random access respohse'_signa_l; and
25 ‘an uplink scramble decoder unit configured to perform
descrambling processing on an uplink signal transmitted from
the mobile station by use of the uplink resource, by using an
uplink scrambling sequence corresponding to the random access
.re'sponse signal uéed__for the notific_ation of the uplink

7



5 that uses an uplink scranbling sequence
corresponding to the random access response signa
used for the notification of the uplink resource; and
performng, at the radio base station apparatus,
descranbl i ng proceSS|ng on the uplink signa
transmtted by use of the uplink resource, by using an
uplink 10 scranbling sequence corresponding to the

- random access response signal used for .the

notification of the uplink resource. [0017] A fifth

-aspect of the present invention is summarized as a

radi o base station apparatus used in a nobile
coppunicati on 15 nmethod in which a random access
procedure is performed between the radi o base station
app@?etlus and a nobile station before connunication IS
started 20 suned th? betvveent t he Q@ e} € rized as
MRS SRR AL IR R R
as§in@peN c Wk i 68 RskedUnes mbo 1 88 TogRualcaBldnnke IHRSI0LH GBich
to the nobile 20 station in response to a random

actesx Preafbres tIraRsHitt ddb prfpEebBidteest at iGiticaRase

.I‘aQ 9&90@1‘3%&? rart%%pg %hglng%qlle a‘;iq:":i@ntlgeef‘orlén&&%munﬁcatlon

configured to noti tot e station
upi$nktaesemr©e whhﬁmm531a&9egnede@y t hiee upbbnke station

~resource assi gnor uni t, b usj ng a random access
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r e_%lb%]l’fgiemgl Gt O%%gsﬁeaEP}%ﬁI§E§%eé Pedggmfigured
ungd %s'nglﬂ[_egot@i@efafaqgﬂbase statl_on apparatus, a random

Laccess preamble selected amon.g froma plu_raiit_:y of random access
preambles; a random access respoﬁsé éignal receiver unit
.confi'gured to receive a random access_respdnse signal which is
used for notification o_f an 'uplink resource, from the radio base
station éppa_ratus; and an uplink sighal transmitter . unit
configured to perform scrambling processing that uses an uplink
scrambling.sequence' cor.respondi_ng o the random access response
sigﬁal used .for the notif_ication of _the. uplink resocurce, ‘and,
to transmit an uplink signal by using the uplink résouj:ce. .
[0019] | |

| As has been de.scribed ébove, according to the present
invention, a mobile communication method, a radio base station
épparatus and a mobile station can be provided which .reduce
uplink interference to neighboring cells by enabl_ing a mobile

‘station to perform scramble processing on an up.lin_k si_gnal,_ and
to transmit the uplink. signal even before a radio base station

apparatus specifies the mobile station.

BRIEF DESCRIPTION OF THE DRAWINGS
[0020]



descranbl i ng processing on an -uplink signa

transmitted fromthe nobile station by use of the
upl i nk resource, by using an uplink scranbling
sequence correspondi ng to the random access response
signal used for the notification of the uplink
resource. [0018] A fifth aspect of the present
invention is summarized as a nobile station used in a
nmobi | e comruni cati on nethod in which 5 a random access
procedure is-performed between a radi o base station
apparatus and the nobile station before comuni cation
is started or resuned therebetween, the nobile station
i nekudi Rg: aEﬁ%anE§Q%%%ﬁén@é@ﬁgpégoféﬁﬁﬁﬁﬂﬂﬂﬂ@bﬁé@btlons
configured to transmt, to the radi o base station
appérmﬂngeralnaﬁddwm¢@ma0@6$$lpneawﬁkﬂlselected anong

ac LR PSportds’ s hr's SReL Vor CUfr L ConF ot S T T the

r e@@rhé/@l&a@@&@omr@mﬁ&&i@ﬁ BOBS&n Sh@nahovMiieCkonntinisadion
for notification of an uplink resource, fromthe radio

8 ba%‘sfsetrraéw@ﬁdapgépa% ésrsfaﬁ@bcahm@mtuoﬁkt@ Rjifefient invention.
ﬁce gher ynit 1o, %OPIAC%%E 159 ,RE 18%,911&%%3&‘?5&{%&1563

S|Ag t hat "usés “an u scranb g sequence
COEt&S@ﬁmdppgr&Duih&cbaﬂﬂﬁ@1a£dﬂﬁsfﬁespoaﬁﬁxﬁmgmalof the -
used for the notification of the upllnk resource, and,

t OPTFSEASN BV i nk signal by using the uplink
re@@gfcg [OQ%%] %O%% n@sdgﬁﬁﬁﬂg%%%&hggdoﬁ@0¥§ample of a.

accordlng to the present invention, a nob
10 c onprurE sp@nidencersthoel ofalgla@lkoretm@ecsﬁ atlpiorplapbaﬁcata@]@l ing

~and bi t ati i de du
PR b e e e e e B e e e T S s e

o5 H S lo by enapiiig“a

MRk Shat LONRO Rekt ot stk 61 m@cgs_rgs@lgt Ohv@Rtion.
uplink signal, and 25 to transmt the uplink signa
evéﬁl@beﬁdre Fioadi% Hast 3130596 APParat 65 speerpiesct @

‘(Gﬁ%’? Ul Gashal L9 c BR B LRSI Ilpqga%lgH%eWé\@and

15 upllnkscrambllngsequences,whicharenmnagedknrtheradiobase
~station apparatus_according to the.firét embodiment of the
present'invention. _ |
[Fig. €] Fid. & is a ‘diagram showing one example of a
:mahagement method ~of wuplink scrambling Sequences, the
20 managementnethodperformedknrtheradiobasestationapparatus'
according to the.first embodiment of ‘the present invention.
[Fig. 7] Fig. 7 is a diagram showing oné example of a
correspondence table of random access response.signals and'
ﬁplinkscramblingsequences,whicharenmnagedbytheradiobase
25 station apparatus according to the first embodiment of the
| ‘present invention. _
iFig. 8] Fig. 8.iS'a functional block'diagram of the radio
base station apparatus according to the first embodiment of the

present invention.



[Fig. 1]Fig. 1 is a sequehce chart f or explaining

.operations of a general nobile comunication system

[Fig. 2]Fig. 2 is an entire configuration di agram of
the general nobile comunication system and a nobile
conmuni cation 5 system according to a first enbodi nment
of the present invention. [Fig. 3] Fig. 3is a
functional block diagram of a radi o base station
apparatus according to the first. enbodi nent of the

present invention. [Fig. 4]Fig. 4 is a diagram show ng
one exanple of a 10 correspondence table of uplink

resources and uplink scranbling sequences, which are

managed by the radi o base station apparatus according

to the first enbodi nent of the present invention.

[ FREST B{ODE| §OR SCARRYANG| QU AMES ANVENELMNe exanpl e of a

Corﬁ&? ondence tabl e of random access preanble o
¢ iers and 15 uplinkscranblingsequences, which

are managegdHiyet hemhasi & thase SisabhoRcappaiaf Uss a first
according to the first enbodi ment of the present

5§ ng@prdigient| PE gth®|Higgens FLQV%Tl"EFIOa]ngaﬁqlSH%V\ﬁi?fgcréﬁéd with

exggpéreen%e %Tkn’a%agfgg%t %tt@% I{%(réc']ger q;glel erals.

sequences, 0 ‘managenent orne

radtro diase d atl_leﬂé]nm[haﬁrahgis:h&cG@]ﬁéilﬂ’ﬂ@ctd)omshanf aIBtof the
enbodi ment of the present invention. [Fig. 7] Fig. 7
|sd%PWﬁQ%§raHF%Y&ﬂﬁ g tohe %ﬁaﬁﬁaménaf EP%?orPEQ?Eﬂﬂﬁﬁ§ce

taPéﬁ%ﬂﬂEl%@ngéE%f%a%géﬁsf&%ﬁ%”ﬁ%eoﬁké%ﬁﬂ55 and upl i nk
scranbl i ng sequences, which are managed by the radio

10 base02Z8 station apparatus according to the first

15

20.

25

orbodl ot S gf e BRSSETL b BYEDLL Oy LELR UL, B! e
appak atdiSwaccopdi r&ﬁsb@ﬂbé@ bkl sin esbogientoof thbemobile
present i nventi on.
communication system in this embodiment, the present invention
is applicable also to_moblle communication systems other than
the mobile communication system using the LTE scheme.
[0023] |
The mobile communication aystem according to this
'embodiment includes ﬁhe mobile station OO and the radio.base_
station apparatUS'lo-as sheown in Fig. 2. | |
[0024] | |
Ther_mobile communication system according to this
embodiment is configured.to_perfornla random access procedure,
before the'nmbile station 00 and the radio.base station
appafatus 10 atart or resume communications with each_other.
[0025] |
As shown_in Fig. 3, the radic base station apparatUs.lOI
according to this  embodiment iﬁcludes: a signal
transmitter/receiver unit 11;: a. random 'access praamble

identifier detector unit 12 . connected to the signal

10



BEST MODE FOR CARRYI NG -QUT THE | NVENTI ON [ 0021] A
nmobi | e conmuni cati on system according to a first 5
enbodi nent of the present invention will be described
with reference to Figs. 2 to 8. Note that the sane

. ‘reference nunerals are given to el enments having the
sane functions in all of the drawi ngs provided for

expl ai ning this enbodi nent, and repetitive
descriptions will ‘-be omtted. 10[0022] ‘Al t hough

‘a nobil e communi cation systemusing the LTE schene
wW'll be described as an exanple for the nobile

comuni cation systemin this enbodi ment, the present

| '”¥§£‘ﬁ§n8'%ti<a§/ﬁé’<ﬁéiiv%?gd : t:i f';oglh %g’I‘RQUr%sBBPHé‘ Qs CRL ANuni ¢

systens other than no conmuni cati on system
usiBgohhectdEtschreneanddi023}ess preamblkei dwltiilféer detector
conmmuni cati on systen1accor%gg%nto t hi s_enbodi nent

i nEMHdes 't e TRABBPT e S8 GRSBON S e r 46 o Pugge unit 14

st abh - RRPA Bl dSp1fh28e SHOWML 4 ifgnBr Bi t20 QxQz?ﬁ]xe signal
The nobil e comuni cati on system according to this. :

5 enboai et ek drecaifegurmit Lo/ per iptinkaseammom decedsr unit

. ,.b
. badt HREFERI dgarat T

procedur e f t he, no ike station,00 and the.{qqyoand

EAFTor o BT YT
CORNURIIC Ak isRSmM L hly @agheddBEnagdd] QO25]15 connectAd to the
shown in Fig. 3, the radio base station apparatus 10
aceptHih§orenp e SaswEsdi Wkt lioncl udes: a signal

tragsmtter/receiver unit 11; a random access preanble

identitier detector unit 12 connected to the signa

10t ransmi trherdigeee wem suhi ted/recan vephindk rlesouocéigured to

15

20

25

assignor unit 13 connected to the random access
prE&HIE PRI BF SRS ECEEPUAPE Pt 1E PR dRe sl
r esPONSA Shobainfener ahornditille tdaconnested to the

uplink resource assignor unit 13 and the signa
[0027] _ _
The random access preambleée identifier detector unit 12
is configured to jﬁdge whether or not there is reception of a
random access preamble from the mobile station 00. Tf judging
thatthereistarecebtion,therandomatcesspreambléidentifier
detector unit 12 is configured to specifj a raﬁdom access
preamble identifier through which such a random access preamble .
is identified. | |
[0028]
- The uplink resource assignor unit 13 is configured to
: assignen1Uplink resource to the mobi;e station_OO, in response
to a random access preamble transmitted'by thé mobile station
00. |
[0029]
| Specifically, the ﬁplink resource assignor unit 13 is
configurajtoaséiwnanuplinkresource(uplinkradioresource)

to one or multiple randonlaccessfpreamble ideﬁtifiexs'detected

I1.



5 transmitter/receiver unit 11; an uplink scranble
decoder unit 16 connected to the signal :
transmtter/receiver unit 11; and an uplink scranbling
sequence manager unit 15 connected to the uplink
scranbl e decoder unit '16. [0026] 10The signa
transmtter/recei'ver unit- 11 is configured to receive
a signal transmtted by the nobile station 00, and to
transmt a signal to the nobile station 00. [0027] The
random access preanble identifier detector unit 12 15

"is configured to judge whether or not there is

5
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20

95"

reception of a random access preanble fromthe nnbile
stali g QQnabf dudaing, Lhat L DALE: | 8 & IREEPLL Oy ikher
random access preanble 1dentifier detector unit 12 is
conbopured to specify a random access preanbl e
identifier through which such a random access pre;

anmbl e,
20 i's | deft FArE aFepPBresponse sﬁﬁéla&p‘?‘?riﬁfaF%olﬁﬁlcg% s

asshYAQfuenl ttol_%o'wf;i:,onéd AL Q1855 YN AN dop! iaRK uplink
resource to the nobile station 00, in response to a

r andornaec essipregahbl det nphisr teedubye phelgpll heit 13, by

station 2500d %OOZ%J 55 egiggfally; t he uplink
reSOUITE aSEFgnot Uit "1 CSnfi'Gured to assign an

upl bk resource (uplink radio resource) to one or

mul ti pl e random access preanble identifiers detected
by the PRRE6M @Xdess FReanbrREIHeMGEREr detRRAGr GAPpal

12ge£é¥§%%& unit 14 is configured to generate a random access

respense signal including an uplink resource assigned by the

~uplink resource assignor unit 13 to. each of random access

preamblé identifiers.
[0032]
The random access response signal generator unit 14 may

be coﬁfigured to notify, to the mobile station 00, an uplink

~ scrambling sequence corresponding to this_uplink resource,

together with an uplink resource.
[0033]
In such a case, the random access response signal

generator unit 14 is connected to the uplink scrambling sequence

manager unit 15.

[0034]

The uplink scrambling sequenée. manager _unit 15 is
configured to manage an uplink scrambling sequence that should
be used when the mdbile station 00 transmits an uplink signal
by uéing'anluplink_resourCe assigned by the radio base staticn
apparatus 10.

[0035]

For example, the.uplink scrambling sequence manager unit

12
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The random access response signal generator unit 14 is
configured to notify, to the nobile station 00, an
uplink 5 resource assigned by the uplink resource
assignor unit 13, by using a random access response
signal . [0031] - Specifically, the random access
response signal generator unit 14 is configured to
generate a random access 10 response signal including
an uplink resource assigned by the uplink resource
SSI%?OLSUHIt 13 to_each of random access greanble

CORRRFAA THE r BiBorHRcdes s TPESPEAse FHHAror unit 13,

ag@nqkatean@@?hréé By hanB§eCOoR i gpnadyt Os PAhbYind O sequence and
the nobile sfation 00, an uplink scranbling sequence

a@oﬁ?éspbnﬁeﬁgut©etﬁﬁélﬂpeﬁnRYréSoupéénktégé@ﬁé@emﬂﬁﬁlgnor unit 13
ﬁ agg at:LS ourct% e[ac%s%ther a BOLJH S_Llﬂlcrk‘l% Cadse Here, as

hé“Fandom access r esponse Si ar 3 _
1genematbﬁun|hkﬁxscomnecteﬂm@miﬁﬁyﬂm@ksahanbmpngsbquem@ource, an

e_[mana unit 15. [0034] he upl i nk scrangling _ ,

r an uplink

uRgHlikn %Sﬁ%ﬁ%@e@u%%?% @%Yu%ecaﬁﬁﬁguréée¥otﬁaﬁage
rggbueéeSEIéaﬁlﬁ@ﬁbéEQH§906et@§édshould 25 be used when

the nobile station 00 transmts an uplink signal by
[088AY an uplink resource assigned by the radi o base

Stat%@gléfgﬁéfius 10, 10035] For example, the uplifikny resource
scranbl i hg~sequenhce Hanader Gii

assignor unit 13 assigns a plurality of uplink resource blocks to
the mobile station 00, the uplink scrambling seguence manager
unit 15 may be configured to store a minimum value or a maximum
value of uplink resource block numbers assigned to the mobile
station 00 and an uplink scrambling sequence in association with
each other.

[0037]

Furthermore, the wuplink scrambling sequence manager unit
15 may be connected to the random access preamble identifier
detector unit 12, and be configured to .manage a random access
preamble identifier detected by the random access preamble
identifier detector unit 12 and an uplink scrambling seguence
in association with each cther as shown in Fig. 5.

[0038]

Moreover, the uplink scrambling sequence manager unit 15
may be connected to the random access response signal generator
unit 14, and be configured to manage an insertion order of a
random access preamble identifier in a random access response
signal generated by the random access response signal generator

unit 14, and an uplink scrambling sequence in association with

13



15 may be connected to the uplink resource assignor
unit 13, and be configured to manage an uplink
scranbl i ng sequence and an uplink resource assi-gned by
an uplink resource assignor unit 13 in association

wi th each other as shown in Fig. 4. Here, as
information used for identifying an uplink resource, an
uplink resource nunber may be used (refer to Fig. -4),
or an uplink resource block nunber nmay be used. [0036]
Additionall'y,in a case where the uplink resource 10
assignor ‘unit 13 assigns a plurality - -of uplink
resource bl ocks to the nobile station 00, the uplink
sceadpldng rseiencenmanagey. Wit 15 nmay be configured
to store a mninumval ue or a maxi mum value of uplink
resdUrde bl ock nunbers assigned to the nobile station

00 and upl i nk .scr | i.ng. sequence.in_associ at.i

it 15 BRI RRolp PP LSRR LB, PRGN, Mocser
uphh ik 1Schayhki aghreeqguance thmanagelonuatde kb ramyoe: signal
connected to the random access preanble identifier

5 defRRRGYClnttit124 . and e CeBR TR BC e ABR Y EX AITRAGERTS

ACLESHAQ ﬂ%%mcgedt%;ufﬂngﬁcgﬂﬁcg%qhaxmta*a@eggqgggbnse |
. access prea e Identifier detector unit 12 and an
upéigralsgerablted pyseguemoion Ac@SSOCd gtonch adignh l eggkrator

ot her shown in-Fig. 5. [0038] Mreover, the, uplink.
SCF RIS g et G B A TEr LU Pea8 58 pypepecLatid ith
copnectrdeto ihaH-andom pegess response signal
generator unit 14, and be configured to manage an

10 n&@&¥49lon order of a random access preanble identifier

ina ra%ﬂSmué‘fl‘:n‘%?Ssc&%%B?Qs& Séo%'}a'ungﬁnfé a}_sedco?'%fitgﬂ?gd to
random acces response signal generator uni t , an _
- anpepidrtkdsed bl A FeGYeBERy idh ASS@Llakiarynall hvhich is
| ~transmitted from the mobile station'OO.by use of an uplink
resource, by using an uplink scrambling $eqﬁence corresponding
15 to such an upiink resource.. | |
[0041] o
For éXample, the uplink scramble decoder unit 16 may be
configured to refer to the uplink scrambling sequence manager
unit 15,.and to_perfofm the descrambling processing by'using_.
©20 an uplink scrambling sequence corresponding to such an uplink
resource. |
{0042]
_ Additionally, the uplink scramble decoder unit 16 may'be
configured'ﬁo fefer to the uplink scfambling sequence manager
25 unit 15, and to perform the descramblingfprocessing by using
| an uplink Scrambling sequence corresponding to a random access
preamble being a triggeﬁ for the asSignment of such an uplink
resource.

[0043]

14



each other, as shown in Flg 6. [0039]

"Additional ly, the uplink scrambling sequence nanager

5

unit. 15 may be connected to the random access response
signal - 5 generator unit 14, and be configured to
manage a random access response signal identifier

i ndi cating a random access response signal generated
by the random access response signal generator. unit

14, and an uplink scranbling sequence in association
with each other, as shown in Fig. 7. 10[0040]

The uplink scranble decoder unit 16 is configured to
perform descranbling processing on an. uplink signal,

whi ch i sutrkpESHA A, eehnd ﬁ;%ﬁhhi@%dfﬁbﬁbh@ SRtkenNe by disebe
of an uplink resource, by using an uplink scranbling

seqerefcaredr Feseéndirytas Ups iskctrrambl phy medneseumeaager

[ 004
un|

JlG'I_S an% Forgn?%oﬁplt e éehsec uaol I nk tSI%:ro% Flng%%/oggg_ng

fgured tore

SChAnMpIlinY 3egUBNCRy FBgagere U@tiesb’imdaﬂgl tToOa pehfiet Mccess

the descranblin rocessi ng by using 20 an uplink

SC PTG S ERREr o PES ORI T (TS dERRAPTUGTH fkeh an

reﬁgﬁgﬁgrggggg Addi tionally, the uplink

scra ecoder unit 16 may be configured to refer to

- theoupdli nk scranbling sequence manager 25 unit 15, and
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to performt escra processi usi ng.an

o ek B e Gl B0 OSSO s e =0
aCQ@ﬁé&Fﬂbe@H®|dblﬁ%kngcﬁhdﬂlhggeée&d@hcehﬁaﬁﬁﬁﬂrgGﬂﬁ%ﬂlﬂQfand
such an uplink resource. [0043]

- to perform the descrambling processing by using an uplink -

scrambling'sequence corresponding to a position where a randem_
access prearﬁble identifier is inserted into the random access
response signal used for the notification of the uplink
resource. o

100457

As shown in Fig. 8, the mobile station 00 according to

‘this embodiment includes: & signal transmitter/receiver unit

01; a random access preamble identifier selector unit 02
connected to the signal transmitter/receiver unit 01; an uplink

scrambling sequence detecteor unit 03 connected to the signal

.transmitter/receiver unit 01; and an uplink signal generator

unit 04 connected to the uplink scrambling sequence detector
unit CS'and the signal transmitter/receiver unit 01.
[0046] | |

The signal trensmitter/receiver‘unit 01 is configured to
receivezasignaltransmittedknrtheradiobasestationapparatus
10, and to transmit a signal to the radie_base station apparatus
10. | |
[0047]

15



Furthernore, the uplink scranble decoder unit 16 may
be configured to refer to the uplink scranbling
sequence manager unit 15, and to performthe
descranbl i ng processing by using an uplink scranbling

. sequence corresponding to a random access 5 response
"~ signal being used for the notification of such an

upl i nk resource. [0044] -~ The uplink scranbl e
decoder unit 16 nay be configured to refer to the
upli nk scranbling sequence manager unit 15, and 10 to
performthe descranbling processing by using an uplink
scranbl i ng sequence corresponding to a position where

a random,acGess1p! e@ﬁbsfv‘griladle@EEﬁsr@irttieQ/E@é;@ideQduﬁﬂﬁ Q1 is
t he random access response signal used for the
not:wﬁwreént%re@wmpl4Wome%@¢rs@eresrepge@3]gnal used for

tﬁgo IQCE% t%eu eréé#%?cganQHQ§PoEgﬁgg £§Ee

a
“thi's enbodi nen |nc Gdes?®

t r anstidnt er Apeeeiteer unot 01 Adﬁﬂmﬂﬁﬂmagpesajﬁfeaﬂbbﬁal_
identifier selector unit 02 connected to the signa
tr ’éﬁ%‘fﬁ“tlttéﬁﬁ’é%’@lk%lf Uit Obis %ﬂ?f&ﬁPFﬁ‘P( t?ot%aé‘rsﬁﬁfﬁlai H@ter
Se&é@%%%%egeksﬁééﬁ éHye%so rggﬁgfﬁz %dtk@ EQ&&&”HH?@ staticn
transmtter/receiver uni 1; J an upl 1 nk signal
geaeratagrusunPt 04 connected to the upl i nk scranbling
Segﬁ@%ﬁe detector unit 03 and the signa

tter/receiver unit 01l. [0046] 25The signa

transmi rher/4eeel ¥8fcdNipkc0dnis icenti gunedciocFeceinie 02
a signal transmtted by the radio base station

10 appar aviis 9igedafd renderakisristleatsirgnandem W@Sﬁamr@amble

ba t. L, s 10. % 7 '
BBl A PR ERL kD ol R b1 e randon 2EfLes preamble

condérglirred-5p regrilve aor andomageess wesponsae3|gmabna1
used for the notification of an uplink resource from.
t her¥udii6 L pasee Stiarrontigpalat us 102n9QHi fLER%T | PrepRBLe

' S'ﬂﬂﬁhnfledw1ththeselectedrandomaccesspreamble1dent1f1er.
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[0049]

The uplink scrambling sequence detector unit 03 is
confiQuredix;detect@ﬁmupliﬁkscramblingsequenceappliedwhen'
‘the mobile station 00 transmits an uplink 51gnal by using an
upiink rescurce 1nd1cated by a- random access response signal.
[0050]

For example, theupllnkscrambllngsequencedetectorunlt

03 may be configured to select an uplink scrambllng sequence
1ndlcated by the random access response signal received by’ the
signal transmitter/receiver unit 01.

[0051] .

In such a case, the signal_transmitter/receiver'unit_Ol
is configured to acquire such an uﬁlink scrambling sequence
togetherwiththeuplinkresourceassignedtothenwbilestatipn

- 00, on the basis of the random access response signal.

16



 S.transnitter/receiver unit 01 is configured to

transmt a |ater described random access preanble to
the radi o base station apparatus 10. [0048] The random
access preanble identifier selector unit 02 10 is

configured to randomy sel ect a random access preanblé

identifier among fromone or nultiple random access
preanble identifiers, and to transmt, via the signa
transmtter/receiver unit 01, a random access preanble

i denti fi edwitht hesel ect edrandonmaccesspreanbl ei dentifie
r. 15[ 0049] The uplink scranbling sequence
detector unit 03 is configured to detect an uplink
scragdd i ng sequence applied when the nobile station 00
transmts an uplink signal by using an uplink resource

i ndi cat éddbyienaldndophacadsiakr esponsid ngi gaaiencrO[BOs0FoT

For . ex le, the uplink scranmblin gquence det ect.or
e DTS BETERNR B P EE R TR B e U 1o

scragbh| Rgasequtcguradiccatedrhby 4 e 4 antlosspanaesse table
response signal received by the signa

5trandia ferrtecs velithiseronblizsy gogagnce correspqpddgghto

a Q?igliﬂpﬂ?e%&l&l i&cfi%%%ghtbge{k{err[e | MG s e“ér};'oa\t_ti% dpparatus
configured to acquire suc n uplink scra I ng
setjliertoutybgehd erangiotnha t s suplelspknsesoymee . assi gned t o

th bi'l e station 00, on the basis of the random
aceeds

% esponse signal. [0052] Addi tional Iy,

-the uplirgk:serairl, i Reesaguencesdai@atgl Yokied MAfector
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I
- scranblf ng séguence’torT eSpondi ng to an upl Fnk

T eSQUIee db i ahedp bynit Reraasi thdasqusial iconrappaidngSto
10 through the random access response signal. [0053]

retain a correspondence table such as one shown in .
Fi gnitd 03amdy betzonki guregprodeetertabbe siych s one shown 1n

cops espondenge Lal e, 2. and Lo-detgct, an, uplink

dence. table
- a random access preamble used for the acquisiticn of _the abpve
described uplink rescurce. o |
[0054]
Specificaily, in a case where the randofn access _r'es'pon_se
' signél contains' a :random' access preamble .identi_f_ier through
which a ﬁand_om access.preambl.l_e transmitted by the mobile stati.on
00 is identified, the uplink scrambling sequence detector unit
03 may be configured to refer to such a correspondence table
and to detect an uplink scrambling sequeﬁce corresponding to
: such_ a random access preamble.
- [0055] | |
Additionally, the uplink scrambling sequence detector
unit 03 may be configured to detect an upiink scrambling
‘sequence, on the basis of a position where a random access
" preamble identifier for 'specify-in_g a random access preambleé
" which has been selected and tranémitted'tO'the-radio base

station apparatus 10 by the mobile station 0C, is inserted into

17



"Furthernore, the uplink sbranbling-sequence det ect or

10 unit 03 may retain a correspondence table such as
one shown in Fig. 5, and be configured to refer to the
correspondence table and to detect an uplink
scranbl i ng sequence corresponding to a random access
preanbl e used for the acquisition of the above

descri bed uplink resource. 15[ 0054]

"Specifically, in a case where the random access

response signal contains a random access preanbl e
identifier through which a random access preanble
transmtted by the nobile station 00 is identified,

t hendlRlanBkn $H-a8bl iddgo864ULRER108) e6bP iUNFig.2Q Odhavays,
be configured to refer to such a correspondence table
and R iderecet sheuprndae seramblnnegrsbyusiiegifier inserted

~corresponding to such_a random access e le.. . -
e £ B R e e R R R E fiedRgplon

“transmitted to. thé radio
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25cfinddch03nmayl e eepbigeed to detect an uplink
scranbl i ng sequence, on the basis of a position where
a F¥htfdm access preanble identifier for specifying a -
random gecessRLeamhhe Wb el has hesingebesiat At octor
ase station apparatus 10 by
t henim B3| mrstrataion a0 risspondentedabht guchhes pandgmwn in

ottt b OR e 4RO S8Cace” HFCHi RoT T T g c¢ Canie

| nged tredab @ LReus BNHORLAGAESSHd SRS ShyhadpdisRey to
for the notification of such an uplink resource).

10 [ 0@56ndom access response signal identifier through which the

_randonlaccéss reSponse signal used for the notification of the
‘above described uplink resoﬁrce is identified.
100571
The uplink signal generator unit 04 is configured to
perform scrambling processing in which an uplink scrambling
‘Sequence deteéted,by the uplink scrambling sequence detector
_unit 03 is used, and to transmit.an uplink signal by using the
uplink resource. | .
'[00581
(Actions and Effects of Mobile Communication SystenlAccbrding
to First Embodiment of Present Iﬁvention)
According to the mobile_communicatidn system éccording
to this embodiment, the mcobile sﬁation:OD is’enabled.to_perfbrm
~scrambling prﬁéessing on an uplink signal and ﬁo transmit the
uplink signal, even during a random access procedure, whereby
uplink interferernce to neighboring cells can be reduced.
[0059] o |
Aspects of the above described embodiment may be

expressed in the following manner.

18



Furthernore, the uplink scranbling sequence detector -
unit 03 may retain a correspondence table such as one
shown in Fig. 7, and be configured to refer to such a
correspondence table and to detect an uplink
scranbl i ng sequence corresponding to 10 a random
access response signal identifier through which the
random access response signal used for the
notification of the above described uplink resource is

“identified. [0057] The uplink signal generator unit 04

is configured to 15 perform scranbling processing in

whi ch an uplink scranbling sequence detected by the
upkbddoscranbl i ng sequence detector unit 03 is used,

and to transmt an uplink signal by using the upllnk
resour cé. T O058FPR0t (Het-hensr eitd tEffleedigept MpFumaarized
Connunlc ian st.em Accordi ng to,First Enbo t
Prégent™ nvent%§ﬁfnlcatl°n €€gPélng ?hl?q1 H%ER a8bess
Cophatidiati DN psy 5éaBBReEeoRekNa f@didﬁbSSerﬁb@dummppawms
nobil e station 00 is enabled to perform scranbling

pr 68 6961 AR LEn® RAFIOAKD § IRGITAF © ARITVH £3 RS E HHRe g or

up ur C o _'
-m%‘lﬁﬂ‘g?/ up nl?b?%‘t%eerrger%ﬂr%e%%@r?gl 9&98%& %Q gglylg@ F

_ boring cells can
betr&nhmmedanDOBtht@@Oﬁ@klle statiAnf D@ sto agpectaddf base
e resent enbodi |s umari zed aﬁg%%nn
o8

MiCaf P AH¥ch Chaa-TEhdoht

pr @gﬁﬂur@dx%l@e{,foqr ﬁ@@d}@w@@% Bréami e hases igfahyPat the
apparatus 5 10 and a nobile station 00 before

giégked.among

10 copardirn datseoAtisiagt @mrpedadrs r Bauried uphéprkbeaspese thethe

the ste s of tt.in

i ncludi n t nsm
- no%£%é§ stg Fom & £0 thetTac 5°b%§e S %ﬁ%ygn Eéﬁé%iggggess

I on

 10pr&antaRdom HEaeess, pﬁmnbhe reallecxtaefé afmtmgmf EpParatus 10

plurality of random access preanbl es; assigning, at

t he© £0° it é e 5o 180 A0, RN nppat SRS VR Y, ke RS T APy using
€3 QUI mt QC%JE% @Qﬁ&@sé%égi&gpe%ahgm'}[%%”s £ O d tﬂl%blle '

recel ved random access pre noti Tyl ng, romthe

15 r aeltaotlbase)ost ati aplappasadrud WY tusitbethobiadeirst atesonrce

25

'ac%%esf%eesbzsn%%e §

t he assi gned %pllnk resource b% usi ng a rand%w
gihaP; TR ACEP Rt S RO EReS afger
st gt Qg s%}ahhﬁhh% pSho8ad i YL PSkNEy bReuRhkNKrambling
resource notified by use of the random access response
Si @mencafc;cmrepepﬁ@xm g tsk@rmﬂbmknzgem@esemﬁgpwformmgr
usmghF §Q|Ink S nb i_ng._se uence corre ond
i

t he up ?é@%ﬁﬁke “andtper ornlngdesFr? %%ﬁ’ E%éé“g

20 St &t itan @ﬂ@@kaéll@elam;rade&@tae@lbyngsepweeemmgnk resource,

by using'aﬁ uplink scrambling sequence corresponding,to the.
uplink resource. ' |
0061}

A seebnd aspect of the present embodiment-is suﬁmarized
as a radio bese station apparatus 10 ueed' in a mobile
communication method in which a random access procedure is
performed between the redio base station apparatue 10 and a.
'mobile station 00 before communication.is started or resumed

therebetween, the radio base station apparatus 10 including:
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20 on the uplink signal transmtted by use of the
uplink resource, by using an uplink scranbling
sequence corresponding to the uplink resource. [0061]
A second aspect of the present enbodinent is
summari zed 25 as a radi o base station apparatus 10
used in a nobile comunication nethod in which a
random access procedure is perforned between the radio
base station apparatus 10 and a nobile station 00
bef ore conmuni cation i.s_starte r.resuned . .

o P ADRRRBAC T RS PR g Bhed Griat) b SR Mith G 25ion an uplink

réBehddengto aphdpl mBKiI€sOYEEeiagsi goor idni kedponse to a random
configured to assign an uplink resource to the nobile

agEass oP TN & ebponsBiIEBed rRndémcacke’slpr ediiion 007 -a random

a&&§§§mrtets§>%n@é the Pl ke gLatker,00;, £ r%@d%g}n%ci%%sl%d to notify,
response Signal transmitter unit 11 con igured to

tootify, nabile mebitienst athen, uphénkpl tekonesoundeich is assigned
whi ch is.assigned by the uplink respurce assignor unit

by 3 hgy WG o THHGH ACTebd PosHBnbe 1ot gl THtY af fandom access

régpbRkescrampla ;decgder wHt Lp1earfi wiedwio pegtebder unit 16
-desgranblin% processing on an uplink signal | ,

CoRBRSATE€ ed TP orRaHeoMbbi feSSranpbhng0 ByoGsesadfdt hen an uplink
- [ , [ an l.i-nk lin

*L B e O L e o el "n PR SEBETRL. "Rogy vee of wne

uphithe sesondraspectoyof thénpresent embothkentscramling sequence

_random access, response. signal transmtter unit 11 may

c %r%%ﬂ??éh?%dtﬁSt ® Wott1y, Te3°the® obil e station 00,

ttes2pl i nk scranbl i ng sequence corresponding to the

uplink resource, together with the uplink resource. .
In the second aspect of the present embodiment, the random

access response signal transmitter unit 11 may be configured

to notify, to the mobile station 00, the wuplink scrambling

sequence corresponding to the wuplink resource, together with
the uplink resource. '
[0063] |

In the second aspect of the present embodiment, the method
may further include an uplink scrambling seqguence manager unit
15 configured to store the upiink resource and the uplink
scrambling seguence in association with each other, wherein the
uplink scramble decoder unit 16 may be configured to refer to
the uplink scrambling sequence manager unit 15, and to perform
the descrambling = processing by uéing an uplink scrambling
éequence corresponding to the uplink resource.
[0064]

In the second aspect of the present embodiment, the method

may.further include an uplink scrambling sequence manager unit

20



[0063] In the second aspect of the present Enbodinént;
the method 20 may further include an uplink scranbling
sequence nmanager unit 15 configured to store the

~uplink resource and the uplink scranbling sequence in

association with each other, wherein the uplink

. scranbl e decoder unit 16 may be configured to refer to

the uplink scranbling sequence manager unit 15, and to
perform25 the descranbling processing by using an
uplink scranbling sequence corresponding to the uplink

~resource. [0064] I n the second aspect of the

present enbodi ment, the method may further -include an:
uph & _kn8CHnde { NGt SLIURAGENABNAGEEs$IBkbarbhe SRNEWGUpEnk
to store the random access preanble and the uplink
scpapiiligoseguence inmsgosdel bl vhtiweaph eabhr ovherein the

- V\'hgrf_{nr]c tSh§ r%ilel lé’cg erranbl' ?ngdebre %g{ﬁ% 1u6rerc];la¥o k%:%fer to
configur 8d"t t

se e manager unit 15 configured to store the
- ahdom)

o refer°to the upl i nk scra ng sequence
matigg ep 1 Uik tsckSnb Bl koqpetd-onamiydhenieser amdl ta@erform
processi ng by using an uplink scranbling sequence -
coF}r‘%s‘ﬁ%’iﬂﬁaﬁél%gt RECFeRTdOmM B¥cESENYr BANBPEL R A LeEb LY
tri - 0 : I f j T : :
[ O0RE T PG Camad Bopoet Cof R B 2en Sabah rebar, -
t he teitdyed 16r nene favst eneritnelfudee aup lijplki nksseranbl i ng

access response signal and the uplink

" scranbl iTRG HSESURREE: dpR cBSFOG Ab F LM dilbRa6HN O BBE method

wherein the uplink scranble decoder unit 16 may be

10 copty guredet dnebrds apotihekusiziank] §89 arblerer Bapr@sicenit

15

20

25 -

.naf@g:eornfligh%e& SCQZ%ggréL %hteorgﬁégmo ra@c ?g rdees%%lﬁggbéll 1 and -

processi ng by usi ng an uplink scramling sequénc
cotkespontk 3G radble; EandoIeace ass ot Esionsei & ghah other,
used for the notification of the uplink resource.

[ 008%]© i thh BBtk Adpae tdsTode R b e 48 12 Ye B Gt A T o2
t h@o %%QQCEO the uplink scrambling sequence manager unit 15, and

to perform the descrambling.processing by using an uplink
 SCramblingsequencecorréspondingtOtherandomaccessresponse
signal:used for the nﬁtification cf the upliﬁk'resource}
_[OO66I
Inthesecondaspectofthepresentembodiment}themethod
'may further inciude an,uplink,scrambiing'sequence manager unit.
15 configured to store the uplink sérambling_sequence and an
insertion order of.a random access preamble ideritifier in thé.
'randgm.acceSS'reéponse signal in association with each other,
wherein the uplink scramble decoder unit 16 may be configured
to refer to the uplink scrambling sequence manager unit 15,_and
to.perform.the descrambling processing by using an uplink
scrambling sequence corresponding'tq a position where the
randdm access preamble identifier is.inserted into the random

access response signal used for the notification of the uplink

21



20 may further include an uplink scrénbling sequence

manager unit 15 configured to store the uplink _
scranbl i ng sequence and an insertion order of a random
access preanble identifier in the random access
response signal in association with each other,

wherein the uplink scranbl e decoder unit 16 nay be
configured 25 to refer to the uplink scranbling

‘sequence nmanager unit 15, and to performthe
.~.descranbl i ng processing by using an uplink scranbling
- sequence corresponding to a position where the random

access preanble identifier is inserted into the random
acegssut®sponse signal used for the notification of

. the uplink resource. [0067] A third aspect of
t hel@tedent enbodinent is sunnarized as a nobile
station Ogh I (ﬁp%h|e gé%en J%@nqeggqgm%mkgzed
whi ch a randon1a cess procedure |s orned et we

b

10

- 15

- 20

25 -

radsQah@&&létﬁ&ﬁﬂﬁn&@@&ﬁﬁbUSnLﬂnﬁbdléhﬂmﬂmbhb&tﬁhﬁhﬁonod
00 before communication is started or-resuned

t héP ébetheehandRea el d BT $3editEnt DOT FRysd; gfwegn @ radio
rapdom acGess Qﬁ?ﬁfﬁ%u‘% hHansgl L erndiiht 9l.con igunedsre

to transmt, adi'o base station apparatus _
communlcatlon is started or resumed therebetween, the mobile

station 00 including: a random access preamble transmitter unit
01 configured to transmit, to the radio_ base station apparatus.
10, a selected random access preamble; a random access respense
signal receiver unit C1 COnfigured'to feceive,.from.the radio _
base station apparatus 10, a rendom access response signal wh'i.ch”
is used for nofificat_ion of an uplink resource; and an uplink

sig.nal ftransmitter unit 01 config.ured to perform sdramblin@

processing that uses an uplink scrambling sequence
corresponding to the uplink resource'notified by use of the

raﬁdom access response signal, and to transmit an uplink signal

by_using the ﬁplinkzresource.

[0068] _ _

In the third aspect of the present embodiment, tﬁe'random
access response signal receiver unit 01 may be configured to
acquire the uplink sc_rambling seguence to.gethe'r with the uplink
resource, on the basis of the random access response signal.
[0069] |

In the third aspect of the present embodiment; the mobile
station 00 may further iﬁclude an uplink .scrambling seguence
manager unit configured to store the uplink resource and the |
uplink.scrambling sequence in association with eaeh other,.
wherein the uplink s_i'gnal transmit‘}ter unit 01 may be configured -
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10 10, a selected random access preanble; a random

access response signal receiver unit 01 configured to

receive, fromthe radi o base station apparatus 10, a’

random access. response signal which i's used for

notification of ‘an uplink resource; and an uplink

signal transmitter unit 01 configured to perform

scranbl ing 15 processing that uses an uplink

scranbli ng sequence corresponding to the uplink

resource notified by use of the random access response

signal, and to transmt an uplink signal by using the

uplink resource. [0068] 20In the third aspect of the

pres emfe%n‘egdﬂm;e%l1ﬁ}b%cramgpm&\%%aaén&@%%eger SirdRal and

receiver unit 01 may be configured to acquire the

upkP nkesEeembtihgsserjudioe trogeeheinyi bh vhengpkinkpiink

[ SSOULGS,; O L8 BAsT 5.0 Lhe, andom access, (esPANSg, ce

si ghat > 108691° D51 R° t RR* TR A 48Hedt ot nep

en‘@@@ligmm byt Hiee nRhiibebstatdm 160 ﬁﬁ}’arfal:thbhem i ncI ude

an ugllnk scranbl i ng sequence manager unit configured
Htle the uplink resource and the uplink scranbllng

sequence I, Asea0 alhon M%e%@egmb SloodMREle! Bl Biepi 1o

upl i nk S|gna transmtter unit e confi gured

r ebest i Ohemaplfivakhsc rianhiagis @@Wénk&ammagemg lmalquence

and toeggrforn1the scrambl in -?roce55|n usin ZE

R e P R b0, PRe e R dclhst RisDdmTk gna

r e§@é1 %gﬁlﬁﬁ%lc%ﬁglﬂ}@ EQ@uérﬁ;@' 0n Rasecsiatdon: APRAERLYS e,
In the third aspect of the present '

10 enbl@@llrermhthe rhéimpbideastarhgn 0Byt tf UF mhgde| Frolfugered

YR SEraIbling, seduenee: IRNAger, uli . G0t ghiedany
to ore t R FandBmt He S EpT By na- te ’
sctanbki pgris eqh@ﬂ@@rénﬂ)la&%OQir@tdegﬁlM{l; t byea@mn@t hﬁr uplOnk-
wherein the uplink signal transmtter unit 01 maybe
coPFTYUrddotseaeres C%r%fﬁévrlsismgm@ e BRI CSEqUEReBb e
mapagers Ynit, ‘?&ﬂk SQtESEfnf’f PhG §£ﬁ1§r@s'oﬂ9c8focess' ng

by using an up sScranbling se uence correéspondi ng

15t 0o tdielriandom access preanbl e used for the ach|S|t|on

-of the uplink resource. In the thir

aspect of ‘ikl‘?etlblrréjséﬂ?e%tn%&lhﬁéﬁ’]cesePﬁee“Pﬁ?Blnl{ﬁ%n%t Lbf éﬂﬁ’blle

- 005 pRy; Srubbhety isnetyde fH&lHHE'JH?u?@ﬁﬁﬁ*&dﬂH&b§§Q&QﬁEﬁ%gmceE

“manager unit configured to store

he random access
I eSPONBE @mgha¢omﬁumuthé uplitskeschamAndeg geqaﬁﬁuﬁﬁapﬁnse -

associ tlon O each ther, wherein.the up '
~ sighat? rané#ﬁt e fﬁ?%ﬁﬁf’ﬁg TEGHE Hhrs OFéaEl?n with

20 t ocddre opki ﬂth%(fé@ﬁtﬂﬂengpﬁﬂﬂlu%ﬁ@ﬁaﬂ&:&@@@ﬂuﬂmﬁ dn@adh 1 Aay

performthe descranbling processing by using an uplink

- schafblf W weqieRe B L EP FES pPAdNk G orame W g RflithcacEesgeT

25

reﬁ@&gs%né' 00a)e 4308 {19 LBE QT LALL AN Bindf B using an

uplink scrambling sequence correspondlng to the random access
response 81gnal used for the notlflcatlon of the uplink- '
resource, |
[0072]

In the.third.aspect of the present embodiment, the mobile

. station 00 may further inciude an uplink scrambling sequence

 manager unit configured to store the uplink scrambling sequence
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25 resource. [0072] _ I'n the third aspect. of the
present enbodi nent, the nobile station 00 may further -
i nclude an uplink scranbling sequence nmanager unit
configured to store the uplink scranbling sequence

and an insertion order of a random access preanble:
identifier in the randomaccess response signal in
associ ation with each other, wherein the uplink signa
transmitter unit 01 may be conflgured to refer to the
upli nk scranbl i ng sequence manager 5 unit, and to
performthe descranbling processing by using an uplink
scranbling sequence corresponding to a position where .
t hgnd aRdOM AGGRSSo RISARPR! £ rhaght Idd-eks | Ip%éaﬂ@@é tR@nkcDEQer
the random access response signal used for the
nowfuf@arampnoﬁccﬁ%s spbbPokse esonprtdn A9§QOA3LOA Fidgdy each

(%r.of t@gl sent en%qglqp |s Sumr rlzeq:%a 31y be
nD e 'cOl nlca a R a randon1access

pr e@@ﬂmﬁreusw%&@f r@ﬂtb@t@meﬁkasdr@d]bmub@%@qabﬂ&é @Anager
apparatus 10 and a nobile station 00 before
5 colfrtini Garli Bh Hog ToFarted deF cUB N ESanBEC F e 8B b e ng an

- g RN L] Ul B0 0ESEEPSe HondibANSHTd bbO0G:s T Gre

t he Il'e stati to the radio e station
applee atarsioin acaesanccmrad e essepricdrdnl esseéhectedl dmongthe
from lurality of random access preanbl es;
asg??é%nﬁacc%ﬁs fRaponse SLgnal used for the notlflcatlon of the
uplink resource.
10 [0073]
' ‘ A fourth aspect of the present embodiment is summarized
as a mobile communication method in which a random access
procedure is-performed.between-a radic base station apparatus
10 and a mobile station 00 béfore communication is startéd or
15 resumed therebetween, the method including the steps of:
transmitting, from the mobile-station 00 to the radio. base
station apparatﬁs 10, a random accesé preamble sélected.among
from a plurélity of randqntaccess preambles; assigning, at the
radio base station apparatus 1C, -an uplinkfresource to the
20 mobile station 00 in responéé-to the received random access
preamble; notifying, from the radio base station apparatus 10
to the meile station 00, the assigned.uplink.resource byllsing_
a random access response signal; transmitting, at thé mobile

station 00, an uplink signal by using the uplink resource, after

25 performing scrambling processing that uses anuplink scrambling

sequence corresponding to the random access resporise signal
(for example, RA-preamble identifier, timing alignment
information, uplink resourcé, temporary C-RNTI and sc on) used -

for_the'notificaticn of the uplink réesource; and performing,
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radi o base'statioh apparatus 10, an uplink rééource'to
- the 20 nobile stati-on 00 in response to the received

10

15

20

25

random access preanble; notifying, fromthe radi o base
station apparatus 10 to the nobile station 00, the
assigned uplink resource by using a random access
response signal; transmtting, at the nmobile station
00, an uplink signal by using the upl i nk resource,
after 25 perform ng scranbllng processing that uses an
upl i nk scranbling sequence corresponding to the random
access response signal (for exanple, RA-preanble
identifier, timng alignnment informtion,. uplink

rege lth@e:adtlamreaerﬁét@oﬁwpaaaau§@opra)esugaﬁjolfﬁrg ﬁﬂﬁ:essn‘lg
notification of the uplink resource; and perforning,

at °p ﬁ@erM@kb@waétmqr@ﬁuab%bmw q@,thaegﬁéﬂaﬂfmewﬁgrcer

pracessi n | ' I ]t ) of

P R b Lt By L S e LR e o e
Segaediae acotseepopch st ond hesearmdenmacaesst ic@sponse the
S|gnal used for the notification of the 5 uplink

5 eEBUI e TFEBTAT -
. [0074]

A fifth aspect of thé present émbodiment is summarized
as a radio base station apparatus 10 used in a mobile
communication method in Wthh a random access procedure 1is
performed between the radio base statlon apparatus 10 and a
mobile station 00 before communication is started or resumed
therebetween, the radioc base station apparatus i0 including;
an uplihk resource assignor unit 13 configured to assign an.

: uplink:ﬁesource to the mobile station 00 in response to a:randoﬁ
access preamble transmitted by the mobile station 00; an random
access response signal trénsmitter‘unitlj_configﬁredﬂx:notify,
tb the mobile station, the uplink rescurce which is assigned
by the uplink resource assignor unit 13, by using' a random access
response signal{ and an uplink scramble decoder-ﬁnit 16
configured to perform déscrambling processing on an uplink
signal transmitted fromIthe'mobile statidn 00 by use of the -
~uplink resource,. by using an uplink scrambling -sequencé
corresponding to the randbnlaccess response signal (for example,
RA-preamble identifier, timing alignment information, uplink
resoUrce,.temporary C—RNTI'and so-on) used for the noﬁification
of the uplink resource.

[0075] |

A sixth aspect of the preseht embodiment is summarized

as a mobile station 00 used in a mobile communication method
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A fifth aspect of the present enbodinent is sumari zed

as a radio base station apparatus 10 used in a nobile

conmuni cation nethod in which a random access

procedure is 10 perforned between the radi o base

station apparatus 10 and a nobile station 00 before

communi cation is started or resuned therebetween, the

radi o base station apparatus 10 including: an uplink

resource assignor unit 13 configured to assign an _

.upl i nk, resource to the nobile stati.on 00 dn r Q - :
o B ndort TR 658 S BARBTA Ut FanSmATTEd Byt by veen @ radio
bapbi | Biiadi oapP@ragnsr aNCOMACCERS MESPNSse siagiah 00 before
transmtter unit 11 configured to notify, to the ,
CRBBIPECREAPT oS t RBAGRERNIR Y eEBHFEBIWHI ST SRe S ynetile mobile

sP¥ti1Be ool LRki1nasAYLCy %,%%idgﬂloracl&%lsts bhe b 1 USitfdmi tter unit

random access response signal; and an uplink scranble
Odecodérgumetl 16 ZOragomfitgured the perflopmbdesc sdalbliiong apparatus

rocessi ng on_an uplink signal transm.tted fromthe .
lﬁbbiai er%l%(g?_rpoﬁcgﬁs%y RESAEFLS 8¢ Eﬂ%ﬁﬁ PRO0G ¢ _T’_'OI%ya plurality
08SiMhdin UpkiBk =S Gf Bedhih T Sequengr3cr resRedi Rgsponse signal

t he random access response signal (for exanple,
IRASpYeAnBNETi énfPpitépurefnitAg tacCiedfet HaIMRGSRES response

hA DK 23 drespur L SIROT AbY i £ L oANG, $50,,0N); 4584 :
S?%r t he né%ﬁf?%a??gﬁ'o thggﬁﬁf?n resour ce, [0875] resonree
fromwhheh radiandemeactessipr ozephretis perfendedn uplink signal

bet ween_a_r adi. se station apparat 10 and e .
OB RECEEE ROnC 0D toeror OO AP R P T Cigpiigng; Processing
thesumee st her ebghiviegn, s¢ henvobid e sshakinee bhimedpishdigi to the
-a random access preanble transmtter unit 01 , _ :
LRBAPT gBFEASEO TEERSFS  StBahaisedi bobasBestatiidacation of the

u?PPﬁ‘fqaEQ?o&Qi:e?y5?}?9°Hba%ﬁﬁﬁ%mﬁrte%ﬁrfo'ug)%%gg%tig%aq using the

roma plurall of "random access pre ranaom

-uptteksressponse signal receiver unit 01 configured to

i@ﬁ;ﬁxe a random access response signal which is used
‘notification of an uplink resource, 10 fromthe
radi gobase nstrat & i apparaidisadOive antt it itld Nkpst hdbns. of the
transmtter unit 01 configured to perform scranbling
nepbtessitagirhat) Lsand ahhapltieni os dragml $hgt segquerparatus 10 may
Cor. ' i) tQ. .t m acc n Lan
of SRR By A SR MR8 E Hecpted by 2
procésaosm dranyupl cokbshghabnbyfusbhp. t he 15 uplink
ggzgrrce. [ 0076] Not e that each of the above
[ Cribed operations of the nobile station 00 and the
r adi P Hagse F$hAlHOMARPEE alhdy 1k ”?¥ob§dbﬁp|iﬁﬂeﬂt e Mge medium
‘hardware, a software nodul e executed by a 20

- opr aBesgdrit by @rrconbight Ben cofRAMGt hRapdom7pccess Memory), &

TRe am BT o bit r ary ' or heGcn 288 RAMPTRARTem on  EEEROM

(Ateessohbanl VY, Eaabhase memamammaROM KRepd enlrggister, a hard

r n EEPROM
d%EEP g)fea

[0078]

movable disk, or a CD-ROM.

Such a storage medium is connected to a processor so that

the processor can read information from, and write information
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25 (Electronically Erasable Progranmable ROV, a

regi ster, a hard disk, a renovable disk, or a CD-ROM
[0078] Such a storage mediumis connected to a
processor so that the processor can read infornmation
from and wite information 30 into the storage
medi um Such a storage nedium may be integrated on t he
processor. Additionally, such a storage medi um and such
a processor may be provided in an ASIC. Such an ASIC

ded h of th bi | t at 00 a
ihY rBaFo BhEPET arToh Whpar at 0. S SIS orgE i may be

ipedyHatand slckna ppeeessabrimay beidiawrdad 9s such a storage
di screte conmponents in the nobile station 00 and the
neEEe Ba§e%ﬂﬁml%wp%ﬁﬁﬁﬁ%@@smiﬁ oROEESTY idlechoighe R hBSIC.  Such
t | e i hed 0 n 00 d
e EST aiaRt PlpRitstodn dE2S); BEG ER0dhasd mratig 0 an
thppasénd basehsset$bnlhpﬁamathhelart tSlath Eh@tmﬂE&EﬂmEdlum and

i nvention shall not Ilrnt enbodi me
Sﬂﬁgcﬁ|8§8cﬁﬁ59ﬁeﬂﬁﬁg tp{ggiﬁggtgﬁndl?ﬁgeﬁﬁeggwponents in thg

mbBYeRt 508 can B AR eRBNtedi 8SHake eabodl SRNLpPRELEhed10.

or changed w thout departing fromthe 15 sp|r|t and

[8edpe of the present invention defined by descriptions
!” t%ftﬁ&& ﬁg?'@k@g n£CGAL NGl ¥, kﬁ%ngeagébPﬁged. above
in the pre escription-are given for t ur pose

ionf dddaist rbtyl v&s@xpifanahleonabamd sheed d - e d hamodnylent it is

restrictijve cation to the presen nventi on.
abior boBB] Eo thOB RO BLLRAE. SPhaTE Gt e EH et invention

shhe1 apptipat wﬁltea%gort%e%n@wl&r@% e sI3RPRBE N the present

Pat ent Application 2007-213182 (filed on August 17,
d@@@ﬂ;pbyomefef@nteprgsenNDu$Nqany$PP@a@AQQJﬂmplemented as.an

embodiment modified or changed without departing from the
spirit and scope .of the present invention. defined by
descriptions in the scope of claims. Accordingly, what is
described in the present description are given for the purpose
of illustrative explanation, and shall not haVe'any restrictive
implication to the present invention. |
[6C8C] _
Note that, the present description of the application
incorporates entirety of Japanese Patent Application

2007—213182 (filed on August 17, 2007) by reference.

INDUSTRIAL APPi'.ICABI_LITY
[0081] | |

As has been described above, a mobile communication
method, a radio base station apparatus and a mobile station are

beneficial since the mobile communication method, the radio

27



[0081] " As has:been descri bed above, a nobile
communi cation nethod, a radi o base station apparatus
and a mobile station are beneficial since the nobile
communi cation nethod, the radio- CLAIMS [1] A
nmobi | e .comuni cati on nethod in which a random access
procedure is performed between a radi o base station
~apparatus and a nobile station before conmunication- |s
started or resuned 5 therebetmeen t he nethod - -
conprising the steps of: . transmtting, from
the nobile station to the radi o base station :
~apparatus, a random access preanbl e sel ected anong
f rEé&@s@ht‘icﬁ{ hﬁ)ﬁaﬂtu@a&}@%@ﬁgﬁ§§e REgAdH 887 reduce uplink
assigning, at the radio base station apparatus, an
uplLphke FEE enes dgr kel ahdorhag msBiLE % Rl loma qqmpésb%ﬁ%tlon
to [ dom access preanbl n

t$ %ff%?:gldlg(gg ngbg% gf:ai:tlesosnln gr% U %.[ll'lk %L{)Iﬂl %.’nld then
st atammltt hee assiigned iyphl n:kremeseﬂwe dyadsobngess station
random access response signal; 15transmtting, at the
5 npBPRIF &gt PBRCL R SUpRP MRS Ign&F 2By Rrsi ng the upl i nk
resource notified by use of the random access
response signal, after performng scranbling
processing by using an uplink scranbling sequence
corresponding to the uplink resource; and
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20perforh1ng,'at the radi o base station apparat us,
descranbl i ng processing on the uplink signa
transmtted by use of the uplink resource, by using an

_.uplink scranbling sequence corresponding to the uplink

resource. 25 7T2] A radi o base station apparatus used

" in a nobile comunication nethod in which a random
access procedure is performed between the radi o base
station apparatus and a nobile station before
conmuni cation is started or resunmed therebetween, the

- radi o base station apparatus conpri sing: - an
upl’i nk resource assignor unit configured to assign an
uplink resource to the nobickgmnggation in response to a
random access preanble transnmitted by the nmobile
st dtlifon;a atObah@lcﬂwnatgne@@msp@h@@d smgnhicft Panardon 8Fcess -

unit 5 onfl ure ti to the tatlon
Pheair il L etReh Berien sosr g BR8y SRt hiRpratus

I €20UrLROBISIS Mloﬂfbéﬁora}tdﬁ&hﬂgcﬁticﬂﬂﬂQ@taﬁﬁ@SSr resumed
resgonse signal ; and : an uplink scranbl e decoder -

Sunit eé%ﬁﬁﬁ%ﬁ?ﬂedt?Q)Wﬁ§bpér@ﬁ%ﬂﬁ%§#ﬁﬁb¥¢?ufﬁ@?éc%§s|ng on
an u_pI I q%a‘?ﬂsﬂi‘@é iagﬁgﬂ EBS%J&%‘ ;pag & ggtﬂhleeradlo base

station by use of I"i'nk Tesource, by using an

upbtnklsmapw&ﬁaﬂmg SﬁﬁﬁﬁﬂﬁhﬁdﬁﬁﬂﬁﬁﬂﬁﬂmﬁﬂB@eﬂeet@ﬁamgﬁgﬁkom
resou 1%§]T2e radi o base station apparatus :
acéoP T T 355 AFEATPHRS T andom accesS

res pons%s%h@ﬂﬁllg,t EERSE tieh diist stlat 16QMHpgYE8Es ! 8n uplink
notlfy to the nobile station, the upllnkscranbllng

105e§9@@%ﬁ?ﬁ:6@ré@pom@b#k?tﬂDathenu;m|¢ﬂ@9ﬂ9§9ut@ethe received
~together with the u I|nk resource. 20 [4] The radio

base %I%ﬁfgﬁsg ar At us "according to claim2 further
conpri Sindgiaping) lfmsm&mr:eamawgage%rtqanmemumot the
- mobile station, the assigned uplirik’ resource by using a random
access response.signai; |
15” - transmitting, at-thelnobiie station, an uplink signal by
‘using the uvplink resource_notifiedrby use of the random access
‘response signal,_éfter performing scrambling processing by
usinganuplinkscramblingséquencécbrrespondingtotheuplink
resoﬁrce; and
20 performing; at the radioc base station. appafatus,_
déscramblingprocessingonthey@linkSignaltransmittadbyuse
.of the uplink,reSourde; by using an uplink scrampling sequénde'_

corresponding to the uplink resource.

26 [2] A radio base station apparatus used in a mobile
communication method in which a random access procedure 1is
perfoméd bet'ween the radio base station apparatﬁs and a mobile

_'statioﬁbeforecommunicationissta:tajo;resumedtherebetween,_

the radio base'station apparatus comprising:

- 29



configured to store t he uplink resource and the uplink
scranbli ng sequence in association with each other,
wherein the uplink scranbl e decoder unit

ie configured to refer 25 to the uplink scranbling

‘sequence manager “unit, "and to performthe descranbllng

processing by using.an uplink scranbling sequence .-
corresponding ‘to the uplink resource. further
coiprising an uplink scranbling sequence manager unit
configured to store the random access preanble and the
uplink scranbling sequence in association with each

ot her, wherein the uplink .scranble decoder unit is

conf i gurﬁ'guﬁjﬁ?lﬁ}@ﬁ:@goé:cteoaé%rf&l w865 ATHRIHA% o a551gn an -

sequence nmanager unit, and to performthe descranbling
pr omésskrrgedwrgsmﬂ:gthﬁ mapliilakstsorianblit ng spegtrenoed random |

correspondi n 0 the rando ccess eanble that is a
e e L O e e e S i e 10

[ 5] The radiranbage aztabson-appatat Us aeeorthagmt or &t aumit
2 further conprising an uplink scranbling sequence

Smarregétowrid te Gﬁﬂ@m@ath@mgbel%stﬁ@qzhn@tﬂwsa]clé)é‘s@séurce

10

15

L RIPR IR S e S AT e S AR Ey W ing
-assocl ation w erein I5t I nk
sclaambheorecedes tms;tomss eo@ﬁajguraad to refer :
an uplink scramble decoder un;t configured to perform
descrambling processing on -an uplink signal transmitted from
the moblle station by use of the upllnk rescurce, by using an

upllnk scrambllng sequence correspending to ther uplink

'resource

[3] ~ The radio base station apparatus according to claim 2,
~ wherein the random access resporise signal transmitter'unit is

. configured to notify, to the mobile station, the uplink

' scérambling sequence corresponding to the ‘uplink resource,

20

25

.together with the uplink:resource;

- [4] The radio base station apparatus according to. claim 2

further comprising-an'uplink 3craﬁbling sequence manager unit -

configured to store the uplink résource ‘and-.the_._uPlink
'scfambling sequénce in_aéSociation with éach other,'wherein
the uplink séramble deécoder unit iS'cdnfigured to refer:

to the'uplink scrambling séquence.manager unit, and to perform
" the descrambling proce351ng by u51ng an upllnk scrambllng

sequence correspondlng to the upllnk resource.

. {51 - The radio base station apparatus according to claim 2

30



to the uplink scranbling sequence manager unit, and to
performthe descranbling processing by using an uplink
scranbl i ng sequence corresponding to the random access
response signal used for the notification of the
“uplink resource. 20°T7] The .radi 0 base - station
~apparatus . according to claim2 further .conprising an
~uplink scranbling sequence nmanager unit configured to
"~ store the uplink scranbling sequence. and an insertion
order of a random access preanble identifier in the 25
randomaccess response signal in association with each
ot her, Werein the uplink scranbl e decoder unit

is ﬁeaﬁeglgoegrieﬂgegﬁruglan%fé&howhg s;-%&agf%é Rdnager unit

sequence nmanager unit, and to perform o
desnapbhreny tpr&imesstlmg reydus iavgean mpﬁlalrrhke sucahlng jupdink

sequen corresp onding to a position e ran
g R R ALl -1 SR
access rasPopsenisisghahosadcb@r et Nof bhheadured €f refer
the uplink resource:. [8] A nobbile station used in a

- SoBiol B 8RR €At dE imst frthansewidratyea yraitdorndhge gy form
pr Q%gdldggﬁf%rhhg %lf o'i)rrrgge?sefnm r?y ausrladl 9 ba%flgﬁ agéroatl?nbllng

appar at us I onh L f 6f'e "Eommuni cat | on
i sseQaemeﬁjaamréspnﬂﬁmﬁgtherﬁﬂee&m&&ﬁm dbhesamﬁﬁdaebSéaﬂnannls‘

conpri sing: 10a random access preanble transmtter -

unift CELFITgIPEdtED ATAAEREEL Yo thReuPhiRD T5588T R at i on -

appar atus, -a random access . prearnbl e sel ected anong

froma plurality of random access preanbles; a random
10acdéss rﬂﬁepeﬁgeostﬁmabtaEEQH\&ﬂpauattscanﬂhngmnedtQ£¢ha3m 2

reg |ve fromthe radio e sta on apparatu

r andon. ac€8r§%r%%l§§oﬁ%@P&ula a1 =Nl h“? SRS 8‘?“39“ “mt ]
notbhf Caidedn: Ofstaielpld Rinh6S AcE8s Atbonse signal and.the

Uplink‘scrambling sequence in association with eaeh'other,'
wherein ; | |
15 _ -the—ﬁpiink'scramble decoder unit is configured to refer
| to the uplink scrambllng sequence manager unlt and to perform
 the descrambllng proce551ng by u51ng an upllnk scrambllng
sequence correspondlng to the random access response 51gnal
used.for the notification of the uplink resource.
20 - | | |
[7] The radio base statioh appaiatﬁs“according to ciaim 2
-'further_COmprieing'an uplink scrambling sequence manager-unit'
_configured‘to'store the Uplink'SCfambling Sequenee and an
insertion order of a random aceess_ereamble'idehﬁifier in the
- 25 random access response signai in association with each other,‘
wherein | o -
the,uplink scramble decode; unit is configured to'refer
‘to the'gplihk-scrambiiﬁg eeéuence:ﬁahager unit, and.torperformm-

‘the descrembling proqessing'by using en uplink ecrambling.e

a1



an uplink signal transmitter unit configured to
perform scranbl i ng processing that uses an uplink
scranbl i ng sequence 20 corresponding to the uplink
resource notified by use of thefl random access
response signal, and to transmit an uplink signal by

using the uplink resource. [9] The nmobi | e station
~according to claim8, wherein the 25 random access

response signal receiver unit is configured to acquire
the uplink scranbling sequerice together with the

uplink resource, on the basis of the random access
response signal. [10] The nobile station according to
C! Al Bl LDeLop GO $L00 (31 HpL) N SCTAIPLLAGn access
sequence manager unit confléhre 0 store the uplink’

r esoercelahdet thief igpl i snknsertaahildHegr Ise fusitteaddess response -
aSsqciaiion with each other, wherein the uplink signal

t r ASRPL tEICUAPE TRE CORAEdErtEPn §Tr BRerulging Fereurce-

upl i nk scranbling sequence manager unit, and to
performthe scranbling processing by using an uplink

5scri@ibl i gobeteerted icorusshonda ngpitidet henmplicakion method
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r e%%ungrg:lechag’ %Ialqggﬂ(lj ag),(egsb%rgggéuorebgss%ei gzt:r{leo .bgpvpeaernag l:'é%di_o

baSe station apparatus’ and - the mobilée station Dbefore
communication is étarted:gr resumed therebetween, the mobilé'
station comprising: | |
' a random access preamblé transmitter unit cbﬁfigured to
‘transmit, to the raaio base station apparatus,fa'randbnlaccéss
preamble selected among‘from_é plufality of randdm,acceés
Vpreambles{ | '
 a random access response signal receiﬁer unit configured '
to reéeivé, from the radic base stétion appa:afus, a random
- Acgess response signal.#hich is ﬁsed for ﬁotification'of\an‘
uplink,resourée;.énd | |

" an uplink Signalrtransmittér unit configured to perform

-Scrambling:prOCQSSing that uses an uplink scrambling seQuénce-__T.-

corresponding to the uplink resource notified by use of the .~
random access response sigﬁal,-andrtd'transmit_ah uplink signal

by using the uplink resource.

" [8] . The mobile station accofdiné to claim 8,:whérein the
random access response signal receiver unit is configqured to
-acquiretheuplinkscramblingseqﬁencetogetherwiththeuplink

resource, on the basis of the random access response signal.

(10] The mobile . station accofdihg to claim 8 1furthé;-

82



10 [11] The nobile station acdording to claim8

further conprising an uplink scranbling .sequence
manager unit configured to store the random access
preanbl' e and the uplink scranbling sequence in

"7 associ ation w'th each other, wherein the uplink signal -
transnmitter unit is configured to refer 15 to the
uplink scranbling sequence manager- unit, and to
performthe scranbling processing by using an uplink
Scranbl i ng sequence corresponding to the randoth
~access preanbl e used for the adqui sition of .the
.uplink resource. 20 [12] The nobile station according
L0 &l 8, urkher, Lonpr Lol ng, AL PLLAI 87 aghhia
sequence nﬁ%ager unit" cof |gured1 0°Store the random
accesgigespbdnse stgpal tard ddienuplidsburser anbl ithg uplink

- sequence_in assaociation with each other, wherein 25the, -
upl IGTR™EL HifhISeAMERSTH It SSsaRiRtia ¢3RRI tRATe@TRBT r efierein
to the upld pk S6 a4 NG- SEAUERCE JBRAGEL o lighiredRE Aeler
perform the descranbling processing by using an uplink
5scrianbhe ngl seiqeenaeb Loty espondiengataycrhen Fandointaceedorn
response s%gial used for, the notification 9f the 1 1in
upl Ttk FEEBHFERT PTPIsTsifde WobRP 'St 3t i BRI EEoF G R Y
t 0 (HREAS HWELHESnGHIPES HHATu SN P L S 8 G! a8l drR@ by thie
sequence manager unit configured to store the uplink
scriaiBli prres egather REratus- i nsertion order of a
random access preanbl e identifier in the random access
response signal in association with each other, o

10whenain thee mpbilk itgRabnt raarsmith@r toni tlain 8 further

. configured. to refer_to the uplink scranbling sequence .
narreYEF L1eHi% , 28nd PblPer FEFATIH e SEELRR b IMPRGIST unit _
Pr QCRSSLME DY USidIG 8he URIUBK 342011 NG)380M8NG8e uplink.
.corresponding to a position where the random access
pr sambiel irde seifipece | 51 iassert &didmvd thheasamddrraceessin
response_signal -used for the notification of the N
Upl 1k et o ST FERRERRERF CRF N RREFHEST SRAD T TR

' 15BASE Sl Al O IDEV S8 1 AP sequence manager unit, and to perform

“the scrambling p;qcessin@ by using an uplink scrambling

unit

sequence corresponding to the randon access preamble used for

the adquisition'of_the;uplink'resource.

'2‘.0 [1z1 ’fhe mobile station a_ccorjdin‘g to claim 8. 'furthér ,.
cqmprisinq én uplihk 'scrambling sequence maﬁéger unit
configured to stofe the:fandom access resporise signal and the
uplink'écrambling seqﬁenge %n associatiﬁn with each dfhér;.
wherein ‘ | : . -

25 _ the uplink sig—na:l transmitter_.unit is configured tor refer

to the uplink sqtambling sequencé managef unit, and to perform

the'deéqrambling processing by using an uplink scrambliﬁg .

:sequencerqor;é3p6ﬁding to the random agcéss'responseAsigﬂal.

.used'for_the notification of.the uplink résou:ce:'

SRF



10

MOBI LE STATI ON ABSTRACT A radi o base station
apparatus (10) according to the present invention

i ncludes: an uplink resource assignor unit (13)
configured to assign an uplink resource to anobile
station (01) ‘i nresponse to' a'randomaccess signa

whi ch the nobile station (01) transmits by use of a
random access preanbl e; -a random access response
signal transmitter unit (14) configured to notify
thenmobil e station (01) of the uplinkresourcebyusing a
random access response. signal; and an uplink scranble
decoder unit (16) configured to performdescranbling
processi ng on an uplink signal. transmtted fromthe
nobil e station (01) by use of the uplink resource, by

usifng] amrhgpl metki 1eCr atdtisryy sequediey cosr edpandi hig fuother "

t he uplink resource Figure 3

comprising ‘uplink scrambling sequence manager - unit-

' corifigure_d to store the uplink scrambling sequence and an '

insertion order of a random access prearnble'ide.ntifier in the

'random access response signal in assom.at:mn with each other, -

' wherea_n _ _
the uplink signal tra'nsrnitter uni’e is cenfigured rto- refer
“to the upllnk scrambling sequence manager unit, and to perform
the descrambling process;ng by using an upllnk scrambllng

sequence correspondlng to a pos:Ltlon where the random access

'preambler.ldentlfler is :Lnse_rted into the random access response." :

signal used for the netific,ation of the uplink r—e'source._
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