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; +,-.e3eTLLM PPS6STT} -0259-00 DESCRI PTION 5 10 15 PREAMBLE TRANSM SSI ON
METHOD, MOBI LE STATI ON, MOBI LE YSTEM PREAMBLE TRANSM SSI ON
PROGRAM AND COVPUTER DATA S G\IAEq\I'mm Mumwﬂsd *159159* The pF&IEM0259-00
invention relates to a preanble transm’,gﬁgn nmet hod according to which, in
an uplink transm ssion froma nobile station to a base station to which
Direct Sequence Code Division Miultiple Access that enploys a plurality of
carriers (Multi-carrier/DS-CDMA) is applied, the nobile station transnmts a
preanble to the base station beforeDES&RIRREANMg an i nf ormati on synbol
sequence, and relates to this nobile station, a nobile comunications
syst em i ncl udPRGANBEE b N4t § DHOMN B THEO b MOB IS#at FEAT I&Npr SAABT BE
transm ssi onn(%)rl%gram and a cor‘r}l;uter data signal . Further, "~ preanble’
denotes a contPHIUNTIGHAFOWPt Y aT8Hor FREAMRSE SRAUAML F AREONBRRRGROUMINArt The
uplink, which constitutes a conmunication from20 25 the nobile station to
the base statfPEFGFERnBARDLELENEEMuUNI cations system i hragal | ed

L

t or 1n i
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random access _type. communi cation in which signals where “I
é whi ch

i ndi vi®ual | y Te&trig@tofh@hficati on are randonly transni , )
mobil e stations randomy transnit signals intermttently by *h8ahs of units
known as packets. Tt efRF@Senh alR¥EBLHABr e F&lGTASs WA cIff arRFe3BRs%i t t ed

1 FP02- 0259- OOUS | ndj vi duaelr%y y a BI Hr.al i t%/ of nobile, stations_are
si mul t aneous| §F Fe¥B 2H°By T SBCEPRELBA, thelBLCE t R pdBsi ¥R 11RY t hat
collision between these signals V\A'é)|.| bet%energ:?ed and tha{_e.th sil&{%lés w | |
not be correctiFFBERFHRY 5 B2 R 10 LRI L AP &P 2 PrRERT b7 BEOWToNY band
Code Divisio J{VUééi ? e AécccesE &W%)\l\fm% n\z@i c.h. if (AneceofS %ge thir
generation mobt] e cOTNTTEAT FORS W Va7 638 TR S YSERS FRPEdYM ARess
typez% ansm ssj i.ndi e?. éﬁDP RQ_%, G T3R5, Ada V3 o 2.5 0, .10
Dec. (E)O" i's apégpgrg;é'gg}gog?%ff (Jj\%és I rltsl, e]?]'glr%rﬁrggném t{i:ir?ga%plp%%%ét t hat
includes the ﬂl{g %%%tlleogt§¥m§8|transmits a preamble to the base station
before transmitting an information symbol sequence, and
relates to this mobile station, a mobile communications
system including the base station and the mobile station,

15 apreamble transmission program, and a computer data signal.
Further, ‘preamble’ denotes a control signal with a short
transmission time.

Background Art
The uplink, which constitutes a communication from
20 the mobile station to the base station of the mobile

1

communications system, involves so-called random access
typecommunicationgn1whichsignalswherebynmbilestations
individually start a communication are randomly transmitted,
or in which mobile stations randomly transmit signals

25 intermittently by means of units known as packets.

Therefore, in a case where signals which are transmitted



sequence to be transmtted, each nobile station transmts a tenporally
short signal which is spread by neans of a predeterm ned spreadi hg code
which is known as a preanble, 15 and the transmission continues FEER&ZH0259¢ 00US
preanble is detected by the base station or until the nunber of

transm ssions reaches to a predeterm ned nunber. Further, the base station
perfornms preanble detection and, when a preanble is detected, transmts a
correspondi ng recei ptconfirmation 20 signal. Al so, each nobile station
performs packerdivadsalsyi opy ord y pdpome kideei wifhgmabieeei ptagdansr nareon
signal fromthe base station which corresponds with the transmtted

preanbl e. On $heubtheeonahd, raEeiveddry itEry bSsCDRILa bhilginoh thsreoisi hlee

mul ti-carrier nodul ati on and Direct Sequence Code Division Miltiple Access
(DS- CDMA) , Heespelehl pEppblel apdl psiopppetyesy- Coesei aveBalgavedl be

Mul ti-carrier/DS-CDVA features the division of the avail able bandw dth into
a plurality o¥eReeyteda@pdiehris thRE ISRCOMEL L RS R]ICOR IttHes e ¢ ebviedcy
bands. To cite an exanple of Milti-carrier/DS-CDVA, 5 according to
cdma2090, whikkh FReoresefSERELIPRIrd generation nobile communications

W rel ess access system a systemin which a 1.25 MHz bandw dth DS- CDVA
signal is transnitt%%??%f%ﬁgalP@ﬂjbnw%ﬂ?généaFFFg?SDFN15188MHMW}Ekph%s
becone standardi zed. Further, Perfornance t hogonal 10 Cpdes for
st Synohr WoHes SRS Bh 8 SheeHES L Eodi VA JoRe T CE M DLS of

| CUPC 93, vol .2, pp,995-999, ,1993), which is an exanpl e ,of an investigation
of Ml ti-car rfEFMEs EBMOLF S %ﬁ?cﬁﬁép%\ésea"se%' LT 6F S5E bYRE ng

Ml i - c ORR ST 51 DA Br, 8-
Tobi [ 6 St at | off TOCTRGS bR SLALF BHCEE G Tk 18 o ARPEALLants Spst bm by
iz he_ f h || h fti- ' 1. SSi
s Latber. roRrRero0i%, the BEFFErnafce s "hertPEhr i or ol oot

Srotere: (3 k0068, 208,hu plLhateltsy G5A JuaraselL00o; 88, Camupiel on

vol . 44, no. 2, ebruar escribes ng

: 20 £ ar ey o .
pert ormance eé’@!%l#%&é%&acé e’ﬂasea{Eﬁgﬂ}é&n&%%%l” eb@h“ﬁbﬁ?l@aﬁg’é‘@éﬂgtrfﬁ%ﬁ%ﬁéence

is present and act that characteristrcs ov ole 25

o oo™ ooy PRSP 2L o EoR ot S by 3 e ) i M o
per Sub-carri efr e Mihi £86TdSFd B APMVde which is known as a preamble,
15 andthe transmissioncontinuesuntil thepreamble isdetected
by the base station or until the number of transmissions
reaches to a predetermined number. Further, the base
station performs preamble detection and, when a preamble
is detected, transmits a corresponding receipt confirmation
20 signal. Also, each mobile station performs packet
transmission only upon receiving a receipt confirmation
signal from the base station which corresponds with the
transmitted preamble.
On the other hand, Multi-carrier/DS-CDMA, which

25 combines multi-carrier modulation and Direct Sequence Code

Division Multiple Access (DS-CDMA), has been proposed and



for Broadband Packet Wrel ess Access in the Reverse Link" (Suwa, Atarashi,
Abet a, Sawahashi: | EI CE Techni cal Report RCS2001-6, April 2001) illustrates
the effectiveness of 5 Milti-carrier/DS-CDVA transm ssion i n whEeR2t-R€59-00US
bandwi dth is divided. However, in Milti-carrier/DS-CDVA a preanble

transm ssion nethod using nultiple carriers has not been established, and
there has been a demand for the efficient 10 transm ssion of a variety of
different kinds of information signals by neans of preanble transm ssion
that utilizesimuéstigareder chaMattéristirésr/PheCPMdsenfernvensi onthvas
conceived with a viewto resolving the above problem and has, as an

obj ect, the 16ipiovosi ©f bheaapréanble beadehddl dmbretadel ura hWolby | @f
station, a nobile comunications system a preanble transm ssion program
and a conput efrei@iency aadonwhng PSréiliA t prranbEe lonats heseoir sdierRey t o

Mul ti-carrier/DS-CDVMA and which nmake it possible to efficiently transmt a
vari ety of difdedent AP kihds Ani sRampdls odf siMHdl s R HeansPofCRMAandom
access _signal by utilizing nmulti-ca rrier characteristics. Disclosure of
the I nventi ore¢eobited toCdurr8fe tWelabdreonkj @Ettha hBipHcrgrpration
transm ssi on nethod according to the present invention is 25 a preanble
transni ssi on TR hbR GRIEGHH FRIE LRI Ite L8 $° AT ART S sttens /i S¥FBA™f+om each
of a plurality of nobile 4 FP02- 0259- QQUS stations to a base station, to

whi ch a di recthseuence? T8 RaRIT AT oM a3t sh3tlermt #2t Ledl oys a

lurality of carriers, js applied, the .nobile stafions transmt a
P y in parallei onpghree carriers in a down-link has become

standardized. Further, “Performance of Orthogonal CDMA
10 Codes for Quasi-Synchronous Communication Systems” (V.
DaSilva, E. Sousa: Proc. of ICUPC’93, vol.2, pp.995-999,
1993), which 1is an example of an investigation of
Multi-carrier/DS-CDMA transmission, proposes a method for
performing semi-synchronous transmission that is applied
15 to communications from a mobile station to the base station
of the mobile communications system by utilizing the fact
that the symbol length of a multi-carrier transmission is

larger.
Further, “On the Performance of Multi-carrier DS CDMA
20 Systems, ” (S.Kondo and L.B. Milstein: IEEE Transactions on
Communications, vol.44, no.2, pp. 238-246, February 1296)
describes performing a performance evaluation in an
environment in which narrowband interference is present and
illustrates the fact that characteristics over the whole
25 band are more favorable than those yielded by Single

Carrier/DS-CDMA that employs a single carrier. Also,



preanble to the base station before transmtting an 5 information synbol
sequence, characterized by conprising: a first carrier selection step in
which the nobile stations individually select a carrier from anbA§2a0259-00US
plurality of carriers; and a transnission control step in which, up until
receiving a preanble receipt confirmati on signal fromthe 10 base station
Wi th a predeterm ned maxi mum nunber of preanble transm ssions serving as an
upper limt nunber, the nobile stations repeatedly transmt a preanble by
means of the ‘Y tsiotwBeadwileit hamelr Bauby catye itaran§ Muddi iore qyoiveer/ RB<EONDr t he
transm ssions of each carrier. 15 That is, Fig. 11 shows a flowhart for

t ransmi ssi on ftontBroladhasckSsiaketi WigedesdaAceamst hnathe et es e rlakski ssi on
met hod executed individually for each nobile station. As shown in this
figure, first(Biwal Atanassol, Ahetarnr Pavahgssdl:eéEedEfTorhnhony Reptikal ity
of carriers 20 (first carrier selection step). Then, in S02, a preanble is
transmitted RECMHNs ©f Apelsebelediddpsitertand thive afifatshiwenoms poher
used in the transm ssion for each carrier is varied. Further, the

processi ng i A0 1ea Febeiat BT GDMR deiaesbmt $ 91 it WBf chhEh e & id & i on
receives a preanble 25 transm ssion receipt confirmation signal fromthe
base station ¥§ utfgeeredfirmtively in S03), or the nunber of 5

FP02- 0259- OOQUS transm ssions reaches a prescri bed maximum nunber of
preanbl e transni ssitEY§rdgeth af Y+ AT FREFY S APSOSPMA Thé priycRAR 1Y of
S02 to S04 is equivalent to the trapnsm ssjon control,steps of th r esent
Cnvention. 5 WRAMHENSS U SHIAPS I ErGE 0 B BAE ArF HESERARD AT tPECR ¢ he

transm ssion power. i s varied' includes an aspect in ich the.transni ssion
power is sirwé%ggﬁ%&éhﬁ yi¥ﬁ%Fb§§§H aﬁdb%ﬁnégsgyﬁnﬁh%h i%%etqﬁgkﬁiﬁﬂﬁne
transm ssi on power iS increased or decrqg§ ﬁeang th@mfteg siggkmaen t he 10

tran ssion J_i%sjg?%c? a?lvfﬁlr?ctryegge i c? é%secf or dectedtset M on the
basi s of bro%ﬁﬁﬁ%&lérg§"ﬁg£ﬁgno%h8£eamble transmission that utilizes

multi-carrier characteristics.
The present invention was conceived with a view to
resolving the above problem, and has, as an object, the
15 provisionofapreamble transmissionmethod, amobilestation,
a mobile communications system, a preamble transmission
program and a computer data signal which permit preamble
transmissionsuited toMulti-carrier/DS-CDMA andwhichmake
it possible to efficiently transmit a variety of different
20 kinds of information signals by means of a random access
signal by utilizing multi-carrier characteristics.
Disclosure of the Invention
In order to achieve the above object, the preamble
transmission method according to the present invention is
25 a preamble transmission method according to which, in an

uplink transmission from each of a plurality of mobile



includes the total transmtted packet volune and the transmtted packet

vol ume of each carrier, and the priority level and information vol une of
the transmtted i nformati on 15 symbol sequence, and the nunmber @&F02ai0Rid&0US
and so forth. Further, in the above-described first carrier selection step,
the nobile stations desirably select a carrier on the basis of at |east one
of broadcast information that includes the total transmtted packet vol une
and the 20 transmtted packet volune by each carrier which are reported by
the base statFPohtiame the PForsiatidveltcandirhfddigtacdnseararecotodpe
transmtted i nformation sgnbol sequence. Also, in the_ transm ssion control
step, the nobftel$taR it HREPrabr§STafySthR tRahsPREPYH BoWErdhlEXe
basis 25 of at _|east, one of broadg¢ast information that includes the total
transmtted pREKEFIVbREFe ARd2PRé1eAandhier MOPidsc Kdia tel ong-Popamsmot cous

vol une of each carrjer which are reported b ghe base station, the priority

level and i nfRFFRIEPHRH VO ufBeofPRRE tSfTsiAlt t B8 TPRtor RRRRSRLSFABEl an

sequence, and, the nunper of carriers transmtting a preanble. 5 |
Furt het mor e, 13T QHER t 1SR biT SRR SUBBACERE 786 bé GUBRY bhiny

desi r abl |1 di d . I d nbl

the basid of BreGBterarhea: rITEE CPRG FhiPHE T artiA BePohScorts o1 St op. |
h bile 10 ' Lrabl th di d tt | | t ed

Lo the. pr oanb S it et bISPeE8PY o FRAEESmma aR ROt o L7 TRVEl Sha t ne

to the p af Fea: f* ERE " i B

a0 ] on, U neBrBERT & 1 ah S SerH oA 12 Aty SBAy HTnGP Sohbl i ses: a

Seoond Car ) Lo SPLPR} 5L BRT Bty PSR GSRLNLEY € RESTBL o P

confirmation signa ase stat rons select a

carrigg fromauongGaibhelSeiP¥ JrRas: Hm MU $Ra%imum number of preamble

transmissions serving as an upper limit number, the mobile
stations repeatedly transmit a preamble by means of the
selected carrier and vary the transmission power used for
the transmissions of each carrier.

15 That is, Fig. 11 shows a flowchart for transmission
control processing 1in accordance with a preamble
transmission method executed individually for each mobile
station. As shown in this figure, first of all, in SO01,
a carrier is selected from among a plurality of carriers

20 (first carrier selection step). Then, in S02, a preamble
is transmitted by means of the selected carrier and the
transmissionpowerusedinthetransmissionforeachcarrier
is varied. Further, the processing in S02 is repeatedly
executeduntil either themobile station receives a preamble

25 transmission receipt confirmation signal from the base

station (judged affirmatively in S03), or the number of



i

recei pt-confirned preanbl e has been transmtted; and an 20 information
transm ssion step in which the nobile stations transmt an information
synbol sequence by neans of the selected carrier. That is, Fig. FEDZSHRAE-H0US
flowmchart for transm ssion control processing pertaining to the '
above-described 25 transm ssion of the informati on synbol sequence. As
shown in this figure, first of all, in Sl1, the above-described 7

FP02- 0259- OQUS basi c transm ssion control processing in Fig. 11 is
performed. Wienaaspieambhe rezailpts cenfpreatiohedi gz inugnr eeeibeed i this
processing (in the event of an affirmative judgment in S12) , in S13 a
carrier is sepeetwdlértomramings tens i(grusloedyf feamstovewliiohSQ3) . The

recei pt-confirmed preanble has been transmtted (second carrier selection
step) . Then,pracsidinghet iSHoitrad P ént s wdblvaleapietoeths transhi £8édnby
means of the selected carrier éinfornation_transqission step). Further, the
preanbl e trane?®E5pbnshePRoaideser ableyelt fliyteidrionprises a third carrier
sel ection step in which, upon receiving a preanble receipt confirmation
signal 5from t he basBusEaerorgs shewrobh| B1g$ atdofd sefet?® ancger ferthrom
anong carriers by neans of which a receipt-confirmedpreanbl e has been
transnitted; 2R atEINFREFBACBERASYAY SFgRaried”t tRASHIESI BR &FBPRCLNiRhi ch
the nobile stations transmt a preanble used for sensing_a collision with
anot her nobi | 82 5¢RthRsh tERNEEESS 160 PABCEet 2 SHaP lvaPFprEaPalNatnT 2Ry, 13
shows a flowchart for transm ssi.on control cessin ertaining to,the
above- descri badd AP t3SHRGE <t YRIGE ChE EBFPRégSnt§@ﬁgWESSﬁPBaHB%@? AS shown
inthis figure, first of all, in S21, the, ahove-described basjc

transm ssi on THFEFORSRr (Rbs T I3 H 0,500 iier ForRed S ien"BSBr chRBI e

recei @ confirmati on signal is received i.n this roc%fsin %in t he event of
an af P et i ver THTBHEREODEPPHCEIS) 9T TEARAREE AY SRFECRSE Pbm

i b f i ch . i pt- f,i d. l.e. h 8
FP02-0260- COUE T SPERRLt & (O rBogher (i BETALPran runtie il efifS,e, a
preanl ¢ uSed 0, 8E0SIA% ac6oh1! & A MY AROLARIOO, Byl aLLOD g

transmtted by neans- of e Sé carrier ol'T'1'si on"sénsi n

transm tt , Fected . | 17g7Si gal
i avi ngs, - but LSS BERG RS T e "o HeEr Nt Pon Se Cartr T Ren, Sye

preanble tr a”fé‘?éf 91y fl{f%éleanQo%Jﬁq}mesgg%hElrgﬁgﬁligt_%idsjil%f]soMt!él{‘_%.Bf’le

Access that enploys a plurality of carriers ( ti-carrier -

i sfeapibl e, 10mnch asé_/cgiér?éé/, ofh dichbenenbeki fedofrid¥ O nRId 98 8bgPAlLS can

be efficiently transmitted by means of a random access signal by utilizing
nul ti-carrier charagiefhst] CSin Thendr eafiifeidvepiiv8dr ef ks EQriDer

above-descri bed preanble transm ssion nethod can al so be seen as an
invention 15 ©f1ectDbhl etepat ittie asoslel @i sedthehewdesirably select a
carrier on the basis of at least one of broadcast information
that includes the total transmitted packet volume and the
20 transmitted packet volume by each carrier which are reported
by the base station, and the priority level and information
volume of the transmitted information symbol sequence.
Also, in the transmission control step, the mobile
stations desirably vary the transmission power on the basis

25 of at least one of broadcast information that includes the

total transmitted packet volume and the transmitted packet



T

That is, the nobile station according to the present invention is a nobile
station which, in an uplink transm ssion fromthis nobile station to a base
station, to which a direct sequence code division nmultiple acces$¥® 026 OASH-EDUS
that enploys a plurality of carriers, is applied, transmts a preanble
before transmtting an information synbol sequence, characterized by
conprising: carrier selection control neans for selecting a carrier from
anong apluralityof carriers individually for each nobile station; 25

transm ssi on cohtheb freariscaor L eepidt@Ed ye repositietth ngha hers=asbé eiby, neans
of the selected carrier until a preanble 9 FP02- 0259- 00U5 recei pt
confirmation Shgpaliors tiyebevekdniy onieira base votlameont winteht sapsmstteded
maxi mrum nunber of preanble transm ssions serving as an upper limt nunber;
and power conir®brmebhenfsymbrér sequrgceontansl Wi guhevary cheriers
transm ssion power 5 used for the transm ssions of each carrier. Further,
the constituttornssigesngapl preavhlehat the carrier selection control neans
selects a carrier on the basis of at |east one of broadcast information

t hat ifcludes the tHiatheyresei tiedtpackean vl seeoangonheot r aheni t teed 10
packet volune of each carrier which_ are reported by the base station, and
the priority Tevele &id Hiorsr fas L baALY Bl Gt e RSRT AR Y Code pd bEaaki on
synbol sequence. Al so, the constitution desirably includes power contro
means that exe? di&ed @O ALLhPISASIRPE ChE ?szﬁaﬁgrﬁ%%‘i?%?le%%\%?don t he
basis of at |east one of broadcast information that includes the total
transmitted patk®®: vol ume and the transmitted packet volume of each carrier
which are reported by the base station, the priority |level and information
Vol ume of the trandhided Mt ThdTYFHEI" KPR RGeS P anths HORbHBer  of
carrigrs transmtiing .a pre le . rthernor.e, the constitutjon desirably
Fur ey conprs b T B B s b e SRR RSP 6 LHeroua f g G0
spreadi ng code ttern to.the transmtted.preanble on t asis. of.

o edot ef v ned ? OF SsSF 3ah B HRORES ReS L B L P RO e 10 HESTH TS Stich
that the patt |1 tion co S ri t readi 10

FPO2- 0259 O0US tohe a%%?t 5R3 & ‘P%‘%:%k‘%gF 3 t‘%ogldprrﬁgear?br}fe§gﬁ tHe  BasT 5 8F at

| east one of ﬂﬁg%fwéfq$ﬂy5%§g§k apgd, thei nformation vol ume of the
0

transmtted infornmation sy sequence. In addition, the constitution is

desirably such thaty, 5 4pon f&cei Wg & 6_{%ﬂs§fgﬁi rh@d i o,

signal fromthe base station, t'he carrier sel ection control means selects a
carrigs fromadng ooy FLeEBeRYcdmANSs & ; Wikl £ 2681 BE sRfdHiRs pLgandl e

has been transmtted;” and the transm ssion control neans transmts an
information syiMlich, upon receiving a preamble receipt confirmation
signal from the base station, the mobile stations select
a carrier from among carriers by means of which a
receilpt-confirmed preamble has been transmitted; and an
20 information transmission step in which the mobile stations
transmit an information symbol sequence by means of the

selected carrier.
That is, Fig. 12 shows a flowchart for transmission
control processing pertaining to the above-described

25 transmission of the information symbol sequence. As shown

in this figure, first of all, in S11, the above-described



10 sequence by neans of the selected carrier. In addition, the constitution
is desirably such that, upon receiving a preanble receipt confirnmation
signal fromthe base station, the carrier selection control neaf808eD@6Ps08aUS
carrier fromanong carriers by means of which a 15 recei pt-confirned
preanbl e has been transmtted; and the transm ssion control neans transmts
a preanbl e used for sensing a collision with another nobile station by
means of the selected carrier. Further, the present invention can be viewed
fromthe 20 stamidpbransnisaiohidom touninemd cas s bng Lsyitenm hhisgre cionpredes a
base station and a plurality of nobile stations, and can therefore al so be
descri bed as Whgdr ewsre&nboe heecevp dssonfhiermatbi ¢ séamalniisar¢ oasvegsiem
according to the present invention is a nobile conmuni cati ons system
accordi ng to 26 sMAxgTes Hirectindfuerasenodd dirviadifGrrman ivel o casss
systemthat enploys a plurality of carriers, is applied to an uplink 11
FP02- 0259- 00U tl&nisnil®sFéR froarthernbbiseleched TR RMOTEY lsser it i on,
characterized in that each of the nobile stations includes: carrier

sel ectd on corm¥ drearsmarst fwhick| @ckpagintcappiférmedoPremdwy e hasurkgdn y of
carriers individually for each nobile 5 stations transm ssion control means
for repeat edliransanisiied i(6§carpremibl @ B lecaisrostenk. sellet edndalrdii er
until a preanble receipt confirmation signal is received fromthe base
station with 9prederieéd omaR im ntfBeref i s&RsditttatsRiys8eang Sfer vi ng
as an upper limt nunber; 10 and power control neans for exercising control
so as to var )th%eseﬂ'%ﬁfserﬁ SO powet MESERAE 4Pt REAPPEASHIOS SHEPAf each
carrier. Furthernore, the present invention can be viewed as, an invention
Chat reiates to a S CREnBRPRBPOR BroRrAh 35T ghe SR ing L atbbut or
cont Qped in:éh nmobi | e _st.ati on t.o0. execute proc ssing; a@d as ggyi vention
that 1%l at es T4 B o fPiPEr SE4 & SHHndICi 8t S§IEWedded tFR B ¢dhier wave

and serves to _cause the.conputer ntai ned in the.nobil.e statio 0 _execute
gg 5Hﬁ% ?é ?i

processi ng. RO bF SEERT “VERTGHEERN 50 “Char SPBF & PS¢ HERTH aR as
fol L ows. | Thaty|opable PLERTDI &7 ARSTh SoL 00 PERGT A AGear dipg, Lo L,

pr esent inveﬁilpn, I's C aracterlzg y ‘berng a prea etransm ssion
Pro0Cam o SRS B EOTPUL e i S0 ROk ST S AR kB St et
in an uplink J7ansaLAS LA EdN S TR 1 2 2atlidn 0 8eR8SHySIAL
15 transmission step in which the mobile stations transmit a
preamble used for sensing a collision with another mobile
station by means of the selected carrier.
That is, Fig. 13 shows a flowchart for transmission
control processing pertaining to the above-described
20 transmission of the collision sensing preamble. As shown
in this figure, first of all, in S21, the above-described
basictransmissioncontrol processinginFig. llisperformed.
When a preamble receipt confirmation signal is received in
this processing (in the event of an affirmative judgment

25 in 822), in S23 a carrier is selected from among carriers

by means of which a receipt-confirmed preamble has been
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12 FP02- 0259-00QUS to which a direct sequence code division nmultiple
access systemthat enploys a plurality of carriers, is applied, to function
as each of the above-described nobile station nmeans. 5 For exanpPé2-8859-00US
shown in Fig. 14, a preanble transm ssion progrand0is constituted
conprising a carrier selection control nodule 42 for causing the conputer
contained in the nobile station to function as the above-described carrier
sel ection control neans; a 10 transm ssion control nodule 43 for causing
t he conput er tmoandsmitied @dtihed aboveedesel ebedonasisep)ssi dheronindd 2dans; a
power control nodule 44 for causing the conputer to function as the
above- descri begrpewdrl econedofo msansing patakkis bbn eddth enotbrtrrmdbibelul e 45
for causing the conputer to 15 function as the above-described pattern
al | ocati on cortatolomebdistransnatadnbgotgkas4df dheawlasitiddgratisier
processing overall. The preanble transm ssion program according to the
present inventdohiighen beenstogdetignalatressndissdomediteém)20 (such as a
magnetic di sk, optical disk, or CDO-ROM for exanple) which the conputer is
capabl® of readi ng.THRudeterlls Wd ldohstPravidadnaybsequiaehlyhasintietlps eanbl e
transm ssi ondgrrog.ram is partially or enti relé% recei ved and stored by the

£

mobi | e st ati GH &EEHFY n§ute t#HECPFERUt YnvERE g esant alnpBehitansni &Si on

medi um such as a communi cation |ine, from another device . Further, the
consti tuti on L HEUCHO? gt gpeamble transmission suited to Direct

Sequence Code Division Multiple Access that employs a
plurality of carriers (Multi-carrier/DS-CDMA) is feasible,

10 and a variety of different kinds of information signals can
beefficiently transmittedbymeans of a randomaccess signal
by utilizing multi-carrier characteristics.

The present invention relating to the above-described
preamble transmissionmethodcanalsobe seenas aninvention

15 of a mobile station as detailed below.

That is, the mobile station according to the present
invention is a mobile station which, in an uplink
fransmission from this mobile station to a base station,
to which a direct sequence code division multiple access

20 system that employs a plurality of carriers, 1s applied,
transmits a preamble before transmitting an information
symbol sequence, characterized by comprising: carrier
selection control means for selecting a carrier from among
apluralityofcarriersindividually foreachmobilestation;

25 transmission control means for repeatedly transmitting a

preamble by means of the selected carrier until a preamble



FP02- 0259- OOUS t he preanble transm ssion programis transmtted via a
transm ssion nmediumfromthe nobile station according to the present
invention to another nobile station so as to be installed thered®0250259-00US
Further, the conputer data signal according to the present inventioh, is
characterized by being a conputer data signal enbedded in a carrier wave
and which serves to cause a conputer, which is housed in a nobile station
that transmts a preanble before transmtting an information synbol 10
sequence i n areeplphkonfanzaitdsngni Frrali s es ersid &r e hie dia steos @ hboe
station, to which a direct sequence code division nultiple access system
t hat enpl oys V&l gt @raresgrobedanax Bpen nunkpppifeplr e apb i arictdroamisss kach of
the nmeans of the above-nentioned nobile station. 15 For exanple, as shown
in Fig. 15, &S<OWA &S dat abPiegnaimdgsSniprbelar abteppred dynbephgreans
constituted conprising a carrier selection control nodule 42 for causing

t he conput er fvnhexieFed siima aenksbill 20 stSabPorR LY thenErfbAnASSipg power
above-described carrier selection control neans; a 20 transm ssion control
nmodul € 43 forusgdisiag e epapeméssiensunét eefhaseaier.

above-descri bedtran~m ssi on control neans; a power control nodule 44 for
causi ng the conput &R FImEtiCoRCRE tE RE tapsvES dastlti ekl sodr thaht s
nmeans; a pattern allocation control npdule 45 for causing the conputer to

25 function dEEHEARRARHe SR | B Pat tRFHP A FHERE T O COREFHPE randie and a
This oignal BETE CRdabRartime By Ber oo SRDAIOF 1T LIt kAL AP A B0,
mobi | & 5. comiif Gt i bhotSohe bhT Bt oPAFKE Er JokER entodtibrit M L Ed s o

o adibor o RERE DRALR, PR Har PR esinkh PRE FEnrTEC TN bRt or e
Chowe o et hol oot daerel R LeRdtyr SatsT 2By LEreRRR st s Toms 1 & from

anong four Cac;r{é ecrrsanﬂﬂtté@ f?gg@mgtgghhgg{d)% Hagﬂ%? teti ng four preanbles

by selecting Tour carriers of four carrier shows an exanple in

which the carrier g@{ cti eHe”%J}P%n%P I@cge%qfr%%?g}ai _t“){'ﬁggg ti Vo%é’r vari ed

depending on the no é station, asis o dcast rnformation from

the base statdfftrdi GneaB SHWS 32 re%aWY &diWh chsd hesselegtign uantity
20 is adaptively varied in accordance with the priority |evel

andi nfpr mat i iy MBI h ebhaRsHh HRALBE Q5B heNBYADOlorRegEeNC R ddd S 6
shows an exanple in which preanble transm ssion power control is perforned
on the basis jffdhe@atrdorthyt! ewelludes the total transmitted packet
volume and the transmitted packet volume of each carrier
which are reported by the base station, the priority level
andinformationvolumeof the transmitted information symbol
20 sequence, and thenumberof carrierstransmittingapreamble.
Furthermore, the constitution desirably further
comprises pattern allocation control means for allocating
a spreading code pattern to the transmitted preamble on the
basis of predetermined rules.

25 In addition, the constitution is desirably such that

the pattern allocation control means varies the spreading

10
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25 and information volune of the broadcast information and the transmtted
i nformati on synbol sequence, and the nunber of 15 FP02- 0259- OOUS
carriers. Fig . 7A shows an aspect in which the sanme spreadi ng ¢ed-i0259-00US
allocated to all the carrierg for transmssion fromthe nobile station. 5
Fig. 7B shows an aspect in which nutually different spreading codes are
allocated to the carriers for transm ssion fromthe nobile station. Fig .
8A is an outline view of the nobile conmunications system according to a
fifth enbodi neode g:trexn BB cdwvesd &cdid pireanbl evMoncthiha paedst efnaned
preanbl e spreadi ng code pattern Ais used in transm ssions between the base
station and nbdnéte gteabifohheRpgi o Bk g hiesse la acxohtdhei onfo nmahi ch e lume
predet ermi ned preanbl e spreadi ng code pattern B is used in transm ssions 15
bet ween t he baSethke atransmhttadbihdosmatiion. skingpol9 sshipwsicn aspect in
which a nobile station transmts an informati on synbol sequence by a
carrier selected frionaddbigorartheconsft imurionot swe chrab keesacpt titonf i r ned
preanbl e has been transmtted. 20 Fig. 10 shows an aspect in which a nobile
stati on transiRal r&cediving aroseamsh hy qaasimll eoby igredrionesignhécteemfrom
anong carriers bg means of which a receipt-confirnmed preanble has been
transmtted. Higbase sitatd o ovenart rier salamsheasrontcohmesnsagelects
processi ngi n accordancewi th a preanble transm ssion nethod executed

i ndi vi dual | y ®y Cé@déH afobitrénst afPpg. dgrriers by means of which a

receipt-confirmed preamble has been transmitted; and the
transmission control means transmits an information symbol
10 sequence by means of the selected carrier.

In addition, the constitution is desirably such that,
upon receiving a preamble receipt confirmation signal from
thebasestation, thecarrierselectioncontrolmeans selects
a carrier from among carriers by means of which a

15 receipt-confirmed preamble has been transmitted; and the
transmission control means transmits a preamble used for
sensing a collision with another mobile station by means
of the selected carrier.

Further, the present invention can be viewed from the

20 standpoint of amobile communications systemwhichcomprises
a base station and a plurality of mobile stations, and can
therefore also be described as follows. In cther words,
the mobile communications system according to the present
invention is a mobile communications system according to

25 which adirect sequence codedivisionmultiple access system

that employs apluralityof carriers, is applied toanuplink

11



FP02-0259-00US Fig. 12 is a flowhart for transm ssion control processing
pertainingto the transm ssion of aninformation synbol sequence. Fig. 13 is
a flowhart for transm ssion control 5 processing pertaining toFPAE-0259-00US
transm ssion of a collision sensing preanble. Fig. 14 is a function bl ock
di agram showi ng the constitution of the preanble transm ssion program Fig.
15 is a function bl ock diagram showi ng the 10 constitution of the conputer
data signal. Best Mddes for Carrying Qut the Invention Enbodi nents of the
present invenrtiaorsmiddidre fitest theedobel eve tat tdwes basitbedba sbes thiavmmgs.
First of all, the constitution of the nobile 15 comuni cations systemto
whi ch the predetadtamrehtéednn shapmaddodiihe beobdéscstbbdonasimshiovtes n Fi g.
1, a nobile comrunications system 1 according to an enbodi ment of the
present invertdawrnidssedastiipotearhtombnesnsgf or badecstiagi onat®ieantkan
plurality of nobile stations 20 which are present 20 in a wirel ess zone 30
in which the awwe ot aloalloyi st faammsider A igidiglislurehiv dostaacbmatdiis al so
acceptabl e. The constitution of the present invention provided for the

mobi | & st ati gifad0ianl | Woandelgeseri beantisphg Fegns2. Ay shemedtredHy. 2,
the constitution of the present 25 invention is such that the nobile
station 20 i SEHER M toh IRl e rsadee s ihattho mfil@ctedomrnler

operation 17 , _ , _ , ,
until a preamble receipt confirmation signal is received

from the base station with a prescribed maximum number of
preamble transmissions serving as an upper limit number;
10 and power control means for exercising control so as to vary
the transmission power used for the transmissions of each
carrier.
Furthermore, the present invention can be viewed as
an invention that relates to apreamble transmissionprogram
15 for causing a computer contained in the mobile station to
execute processing, and as an invention that relates to a
computer data signal which is embedded in a carrier wave
and serves to cause the computer contained in the mobile
station to execute processing. The present invention can
20 therefore also be described as follows.
That is, the preamble transmission program according
to the present invention, is characterized by being a
preamble transmission program for causing a computer, which
ishousedinamobilestationthat transmitsapreamblebefore
25 transmitting an information symbol sequence in an uplink

transmission from this mobile station to a base station,

12
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F FP02-0259- OQUS (descri bed subsequently) . The control neans 21 conprises
carrier selection control neans 22, which determ ne the nunber of carriers
Nused in the preanble transm ssion (where N is a natural nunber F@§Ralo2t58-00US
nore than 1 ) on the basis 5 of broadcast information (total transnmitted
packet volume, transmtted packet volune of each carrier, and so forth) and
i nformati on synbol sequence information (the priority level, information
vol une, and so forth, of the transmtted information synbol sequence) from
t he base stattonwharid &0 sed @ctsdywaticée ersdd raivasoy mubt iwht i dycoss
carriers; transm ssion control means 23 that performcontrol such that N
preanbl es ares¢stesnitidedelylays ranshussl dhyseftcanr2érby heamspbiedhe N
carriers thus sel ected; power control neans 24 that performcontrol such
that the transoi Ssicngowes ekshsofpthedabyve-gener ibapgphyb¥eistatiord on
the basis of the broadcast information, the information synbol sequence

i nformation, rewns he nunber of carriers N, and so forth; and pattern

al l ocation control nmeans 25, which performpattern allocation while varying
t hespr®adi ng codepafaer rex2@reld,ocatsedshownhelipr i e l4on eheppeailglef the
i nformation synbol sequence information. O the aforenentioned nmeans, the
pattern al | octrdnosmionipblpuestat 28 ismepndés tuteemrye PR nGACPari@F n
information for a plurality of spreading codes (described subsequently) is
pre-stored i nsehechbemr o8 rZgA gt Rerd2 of ofheConsny t GoRt edmpphes of
the nmobile 18 FP02- 0259- OOUS station 20, Fig. 2 shows only the
constitution epREnirefaties the heopiégenttihventilth dnvarat Goedsw Erdut
saying that the constituent elenments of an ordinary nobile station such as
operating butdRéeafRsEhePpiikeCarEigiFso SEIGHHER FNEEOL et FEnt3of t he

preanbl etransm ssi on net hod executed hy the_nobile co ni cati ons system1
PR 1 i | P RHLSEL PR ir OF BRIt e O RS et S GE b3 LaRobs. an

t in which, ip 10 Mylti- i.er/ DS: t hat . I I lit Nc,
NoUS2) of carfiLoF Re HUbRPEVET HEPGR LB6T T H R 17 DR P BT hocess
by t itti le to,t b tati. 0. | FLg. .3, t i
Shown | n uhi ChEPHERAHI 155 SPARFOR S0 s redreasy ts SheRrter 4 b Bhebi 8%t o the
base station 10 % x%&)up_p rriers by ”E%QS49ﬂ3é§§itﬁanﬁgis%?0“ cgggﬁol
means 23 and the 58 SO CTRTE By iV AT s ERES pr Sandi &

transm ssion é’ff"o%%?éﬁdé'&%é‘#%é@&ﬂes ?f@??@%u%‘?%'otﬁgu%‘ﬁ%%ﬂkgrsﬁ tion

20 receives a prea e recerpt confirmation sigha se station 10

with the presg&éhgﬁg%xg@gbgy@é&ow-@@gcmb@&gaaarg;éc Asa&gsg‘a&% NSo$€XYiNg as

an upper |Iim ore transmitting et that includes an

i nformation synbol. sequenss: nAsogheMYy 1 FJF Gondrolile ndPPhbeStads 9 g0

receives a preanble receipt confirmation signal fromthe base station 25 10
inthe third s¢t@gg; pf the transm ssion power increase process, and then
proceeds with packet transm ssion. The 19

The preamble transmission program according to the

present invention, can be recorded on a recording medium

20 (such as a magnetic disk, optical disk, or CD-ROM, for
example) which the computer is capable of reading. Further,

the constitution may be such that the preamble transmission

program is partially or entirely received and stored by the

mobile station according to the present invention, via a

25 transmission medium such as a communication line, from

another device. Further, the constitutionmay be such that

13
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FP02- 0259- OQUS preanbl e transm ssion power is varied for each carrier by
utilizinginformation pertainingto each carrier. Thatis, by performng
preanbl e transm ssion that uses the characteristic that a pluralBRO2-af259-00US
carriers is present, it 5 is possible to inplenent random access which is
flexible and efficient as detailed below Further, as shown in Fig. 3,
exercising control in which the preanble transm ssion power is gradually
rai sed has the effect that errors in controlling the power used 10 in

t ransm ssi onsthet weeanbhie N snisd @i dwnpandrihie iBasge sstatittedani bea
reduced, and, as a result, interference with other nobile stations can be
di m ni shed. Mrenpaitscahamkdiumnfirha aheveededer sbetdiaapactortihagptesent
invention is characterized in that, in 15 Miulti-carrier/DS- COVA t hat

enpl oys a pluthtipyefdor NoPhtobncapr arpsherhmobibel etatabnoso28s to
individually selects N (where Nis a natural nunmber equal to or nore than 1
) carriers frboem anehglMNedcaheireos .by neans of the carrier selection control
means 22, and then transmits N preanbles via the 20 selected N carriers by
means bf the transnfgstarcobheotompahnsr2datThssgpeadcassonidiihgbeodekeri bed
bel ow by using Figs. 4A and 4B. Figs . 4A and 4B illustrate a nethod
accordi ng to wAeeANtiimVARt iatar i FalYISCRNRE Fed byis gydha geimpudidn gatic,
Nc>-2) 25 of carriers, the nobile station 20 individually selects N (where
N is a naturaflébabeneeARdedtid arcadrf e ¥ avel apdeuhcrseXes to cause

FP02- 0259- OOUS from anong Nc carriers by neans of the carrier selection
control neansd EQPP&MrtIthl@Tr’ ARdAUse AL PRl B stpiipRdhad] BERREMALS

carriers by neans of the transm ssion control nmeans 23. ,
a preamble before transmitting an information symbol

10 sequence in an uplink transmission from this mobile station
to a base station, to which a direct sequence code division
multiple access systemthat employs apluralityof carriers,
is applied, to function as each of the means of the
above-mentioned mobile station.

15 For example, as shownin Fig. 15, acomputer datasignal
4038 1is characterized by being constituted comprising a
carrier selection control module 42 for causing the computer
contained in the mobile station to function as the
above-described carrier selection control means; a

20 transmission control module 43 for causing the computer to
function as the above~described transmission control means;
apower controlmodule 44 for causing the computer to function
as the above-described power control means; a pattern
allocation control module 45 for causing the computer to

25 function as the above-described pattern allocation control

means; and a main module 41 for controlling the processing

14
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5 Here, Nc=4 is assuned for Figs. 4A, 4B. O these two figures, Fig. 4A
illustrates a case where N=1, and, because the nobile stations 20 only
perform preanbl e transm ssi on by neans of one carrier, preanbl eFE0RI0OR5POABUS
can be reduced. Furthernore, because the nunber of preanbles sent by the 10
carrier is dimnished, it is possible to reduce interference with other
signal s using the sane frequency band. On the other hand, Fig. 4B
illustrates a case where N=4, and, because the nobile station 20 perforns
preanbl e tramstessllonthy susiggad ridng phiagiatot eofi ot biyereing enlsided
probability that the preanble will be detected by the base station 10 is

hi gher and itin & tderfer ewaossh®l e to further reduce the subsequent

del aytime until packet transm ssion. Also, where the carrier via which the
preanbl e det &tiaf Bescriphisen sehittloa Doawingsansnitted is concerned, it is
highly 20 likely that the state of the propagati on path between the nobile
station 20 and the Fidse 3t asihews10 thid | asasftaviortEisive, and thiver efcdride as a
result of performng preanble transm ssion by using a multiplicity of

carri érs, a comueylgariong chvitemsiaterdinghkopeaghganodipanti.i s
favorabl e 25 can be selected fromthe nmultiplicity of carriers and

appropri ated for tHé%ubsd§uéntlpsdk el arads Firesiicw the zonstipoigrs9- OOUS
a result, the transm ssjion qualjtyof the packet transm ssion can be

favor abl y naFHiéﬁﬁb&pqﬁiﬁxékﬁﬁﬁ%%dinent] Figs. 5A and 5B illustrate an
exanpl e of a case where 5 each nobile station 20 _determ nes the nunber N of
selected carriers &nd-sel ects MW ri 6?8 on2fREChasi sof BPd&dcast 10

i nformation t .includes }O%e ans ted cket unme and e

| tr I, VO h

transmtted ~ e c e base

SR A Sl s BPdma PHAFS S ReEth TR
stati 10, and the priorit .’I,CO | evel andi nf?r n@ti vgl ume of the
Crandi tted PREGTaiort MBI sHifiehce S aA 8o P o BR. DEFG. SBATH& an
exanpl e of a case ere %kh carrier selection netho tand t he sel ect.ion
number N which are s8eé e%i%‘i}st%gler%ﬁﬂ OS5t At on 20 ar e UaptiarEr Sar i ed
on 15 the basjs of t broadca i r o] .station 10. In
this Fig. 5A,%)3’tsr§"<=fE er%gdlcgds?%? n?%?%%%?oﬁ%ﬂpo%m{){%gngé{s}g g?%?%%ﬁislo i ncl udes

i nfor mati on on the ackes YA natkel | LEANSELGLIAbYo gk b g A i er s

(total transmtted p vol une 1 nf'ornmat1 on) n on the packet

20 vol ume whixch Jes daiansm #hed by, eAChs CRET E6F -(Pgekek kol ume informati on

of each carriér). Upon recelving the broadcast infornmation fromthe base

statijgn 10 in steppS4l,s4 BRowRbA Sxéh?EEoiﬁu #01 GRUBIIEABE i o bR TR 1942, the
nunber of carriers N7in accordance with 25 the total transmtted packet

L
on the mobile station, on the basis of broadcast information
from the base station.

Fig. 5Bshowsanexample inwhichtheselectionquantity

20 is adaptively varied in accordance with the priority level

and informationvolume of the transmittedinformation symbol
sequence.

Fig. 6 shows an example in which preamble transmission

power control is performed on the basis of thepriority level

25 and information volume of the broadcast information and the

transmitted information symbol sequance, and the number of

15
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nunber N is determ ned such that, the larger the total transmtted packet
vol unme, the nore the nunber of carriers Nis reduced. In step S$S43, the
carrier selection control nmeans 22 5 perforns carrier selecti onFEO2tI€59-00US
basi s of the packet volume informationfor each carrier ”

whi cht hebr oadcasti nformati on includes. Mre specifically, carriers whose
transmtted packet volunes are snaller are prioritized in the selection.
Further, in step S44, the nobile station 20 perforns preanble 10
transm ssi on dyrmesmns. of the transm ssion control neans 23 by using the
carriers of the determ ned nunber of carriers N Further, although, in Fig.
5A, the nunber of dargi éifs sMcared anhespactti énswhbcht thassand i sy ¢ddipg eanbl e
are determned on the basis of the total transmtted packet 15 vol une

i nformati on armebe he patkettedl tmelilntbe et wine 0§ feachreasmiesioopf fanal
conmbi nations may be enpl oyed as these evaluation criteria. By performng

t he processi nhofndhigle 5atatbanrol can be performed such that interference
wi th packets which are transmtted by using the sane frequency 20 band is
reduced and the pr &bl Bdethentsi en pepbabi ?nt‘yhi@htmtrleaibhe aiaf Berent
Further, Fig. 5B is an exanple of a case where the selection nunber Nis
adaptively vaiespdinaccordancea gt mrihecpiedrity |Evwel eawriewsi nfor mation
volume of the 25 transmitted information synbol sequence. Upon grasping
(obt ai ni ng i MR DW On) T¥ee BheoPPPylrevéRTdPN-he 23  FP02- 0259- OOUS
information volune of the transmtted information synbol sequence in step
S45, the nobile st dti%n820 iRk eMFlAeS YHY e mePlégGamstn ¢athions
accordance with the priority level aqr the information volune of the

i nfor mati on SHAA™ HRTEENS Fa &t EpfEheempprdmepécifical |y, the nunber N
is determ ned such that, the higher the priority level or the |arger the

i nf or’rfhti on vol une,F4dve %rsg‘oc"fﬁa %Lﬁ%@ltgforbdﬂ "EHEIN § PhSHs TR ed

| ncreasing the nunher N in case where the priority |evel of the,

i nf or mat i on & FRERASI ROGR ABCLPILH S OFHatT o YIRS 1905 eof | s
o canbl 6 dot QA TBEbrdbRgi 58y ° hRa-eRoPLanTeRS e PSy Tt e unti | the
Subseauent {1 ansit ssian, 9d NGLILPLIRLL SIINEL SPQUENGS o O NS ST and
aral | has ¢ he T TR SETade ey FRUeckat BFht S B REoH s Sl o

Wi th jof her p%g%&%{%en p%?%rﬁ'é'é@eét%‘:EQHl gng! ﬁ8b9§ed§tt§%mo ed from

conbi nati ons ity lev and 1 nformation vol une. Further,

thereafter, similargy t 05 FigoyBAant He LRI | B SyRi fhg defgnn nad ounper N
are selected in step S47 by the carrier selection control neans 22 on the
basi s of the dmfrtd 0OBnON HME-MACGKH YOhUIR fQiqRAIL CRYT herc20- which is
included in the broadcast information, for exanple . Mre specifically,
carriers whoseIidasdn t#:sh Pagkdig 24car HRE2s 0259- Gk yol sresaigseld er are
prioritizedforselection. Further, in step S48, the nobile station 20
perforns preaddes gir-ansid Semed PyeswbDe hhst Beehr ansmisaditardqcont rol neans
23 by using the carriers of the determ ned nunber of carriers 5 N [Third
Enbodigrent ] Fig. 10 shows an aspect in which a mobile station

transmits acollision sensing preambleby acarrier selected

from among carriers by means of which a receipt-confirmed
preamble has been transmitted.

Fig. 11 is a flowchart for transmission control

25 processinginaccordancewithapreambletransmissionmethod

executed individually by each mobile station.

16
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Fig. 6 shows an exanple of a case where, when a preanble is transmtted by
selecting apluralityof carriers, preanble transm ssion power control is
performed on the basis of 10 broadcast information that include§POBeORéBalo0Us
transmtted packet volunme and the transmtted packet volunme of each’
carrier, and the priority level and information volune of the transmtted

i nformati on synbol sequence, andthe nunber of carriers N 15 For exanpl e,
when the sel ected nunber of carriers Nis large, although there is the
advant age that the probabRl iitsy af fpreamalre didectirenshy stshenbasentsta@ti on 10
is then higher, interference wth packets transmtted in the sane band is a
cause for coneereesThey efearteindo rolti@0tirsneréssised f enristimend hisost ep

si ze when the preanble transm ssion power is small or the preanble

transmi ssi on $i0We?l i seguenoal |y increased. As a result, this packet
interference can be reduced. Mre specifically, supposing that the nunber
of 25 carriers for ¥k pitéamsl eat fanyehegitonfés Nrensmdssionundber)rql and
the total preanble transm ssion power corresponding to 25 FP02- 0259- OOUS
all the carriRfacessing reertaunbed)to tthee preamines st ansef s3ionl bowern PS" b
(real nunber) for each carrier is then established in accordance with N as
follows. P s~¥ensimg Neamppposi ng that the step size when one carrier is
transmtted is ~maX (real nunber), the step size d (real nunber) is then
establ i shed in accdridancedwiltth 3\ BYREBLPBWS LoOPurdhereran Shprdsgesthe
constant (real nun_ber%,. ~max - (N-1) X gjx 10 Further, for carriers whose
transmtted pEUkStIvaEIoR P§ FhF BT BARRYSoh I PREBLFSLIOHN PGP HUFE ¢ r ansni t t ed

packet Fig. 15 is a function block diagram showing the
10 constitution of the computer data signal.
Best Modes for Carrying Out the Invention
Embodiments of thepresent inventionwill bedescribed
below on the basis of the drawings.
First of all, the constitution of the mobile
15 communications system to which the present invention is
applied will be described. As shown in Fig. 1, a mobile
communications system 1 according to an embodiment of the
present invention is constituted comprising a base station
10, and a plurality of mobile stations 20 which are present
20 in a wireless zone 30 in which the base station 10 is formed.
A single mobile station 20 is also acceptable.
The constitution of the present invention provided
for the mobile station 20 will now be described using Figqg.
2. As shown in Fig. 2, the constitution of the present
25 invention is such that the mobile station 20 is provided

with control means 21 that conduct a control operation

17
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vol ume of each carrier which is included in the broadcast information from
the base station, control is exercised such that the preanble transm ssion
power and the step size are 15 reduced. As a result, interferend®0Ri-t0R59-00US
ot her packets can be reduced. More specifically, supposing that the

transm tted packet volume of a carrier k (natural nunber) is Gk (rea
nunber) , the preanble transm ssion power Pk (real nunber) 20 of the
carrier k is established in accordance with G as follows. Further, Pnmax is
t he maxi num t f@asor slsedrns Woseguerandy >3 r'Eps eseriiro laneanst ahtcdmeal sasinber) .
Pk = Pmax-Gkx a Further, the step size ~k (real nunber) of the carrier 25 k
i s establishedarniacceefiantéoni chnGrods reelnen.2 Furdiiierh determins the step
size used in a case where transm ssion is 26 r FP02-0259- OQUS per f or med
with the naxinunper afsrssiens Povwsrd iafdhepexiress ésaaspdsstiam (Yhead
nunber). k - ~ max-Gkx y On the other hand, where carriers whose
transmtted SNpatkenatokadenisbenrepuat e concephedthim Hasesthhepasis
particul ar enphasis is laid on conpleting the transm ssion pronptly,

controb is exef dircedlaarthinfiarmelaopr chpbik treaysmi Wsidbpapbasrvahdne he step
size are increased. As a result, it is possible to raise the probability of
the 10 preanbteapenhftedteeckatbyoineepasecatht FaArioOr andnghop t €pr thak
subsequent delay tine until packet transm ssion. Mre specifically,
supposi ng t hadnd Ha fqrgiashi @1 eysck e NehGfe LB ogmeaipinef the (Rrat ¥ At v
nunber) is Gk (real . ,
level, information volume, and so forth, of the transmitted
information symbol sequence) from the base station, and
10 select N carriers from among a plurality of carriers;
transmission control means 23 that performcontrel such that
N preambles are transmitted by a transmission section 26
bymeans of the Ncarriers thus selected; power control means
24 that perform control such that the transmission power
15 supplied by a power supply 27 is varied on the basis of the
broadcast information, the information symbol sequence
information, and the number of carriers N, and so forth;
and pattern allocation control means 25, which perform
patternallocationwhile varying the spreading code pattern
20 allocated to the preamble, on the basis of the information
symbol sequence information. Of the aforementioned means,
the pattern allocation control means 25 includes a memory
25A, and pattern information for a plurality of spreading
codes (described subsequently) is pre-stored in the memory

25 25A.

Further, of the constituent elements of the mobile

18



nunber) , the preanble transm ssion power Pk (real nunber) 15 of the
carrier k is established in accordance with G as follows. Further, Po is
the preanbl e transm ssion power used in a case where transm ssi 880Rs0259-00US
performed at the |lowest rate, and (3 expresses a constant (zeal nunber). Pk
- Po+&x Q 20 Further, the step size ~k (real nunber) of the carrier k is
established in accordance with & as below. Further, 0o is the step size
used in a case where transm ssion is performed at the |lowest rate, and y
expresses a corstiam 20n el g n@nbreys ordy th& constgHfEkixion whigldi¢iaoresin a
case where the priority level of 27 FP02- 0259- OOUS

thetransmi tt eth riffog mpatd seRTsly nivor eselyuen caid hi g eontwiot ho st es@y tigethatuch
that the preanble transm ssion power and the step size are increased. As a
result, it istippsonisitd tientagsemenssprbbabdridiyany mohd Isr edablienbsichy
detected by 5 the base station 10 and shorten the subsequent delay tine
until packet a¥ aaedatsinn. bWbEengpaoif thal Ly kesapgogilsy Oravided priority
| evel of the transni ssion packet is p (where p is a natural nunber, such
that the |arger théqa)@ru@mgpdbmeﬂﬁéﬁéh@rpqﬁﬂl&ﬁ brangnigsiepdaigthod he
preanbl e transm ssion power Psub of each carrier is established in

accor dance WFFGERd daf dvre mpRhke  cppranicathenprennbre rinsti$sibn
power of each carrier in a case where p=1l, and ~, is a constant (rea
number). Ps~B'illpdeg «dggcqifed in 95dpgrther, the step size D of each
carrier is established in accordance with p as below Further, ~p=1is the
step size of each cd¥i%r HFmPedimeRtihere p=1, and a is a constant

Fig. 3 shows an aspect in which, in

10 Multi-carrier/DS-CDMA that employs a plurality (Nc, Nc22)

of carriers, themobile station 20 in Fig. 1 performs random

access by transmitting a preamble to the base station 10.

In Fig. 3, an aspect is shown in which the mobile station

20 repeatedly transmits a preamble to the base station 10

15 via Nc carriers by means of the transmission control means

23 and the power control means 24, and varies the preamble

transmission power (gradually raising same here) until the

mobile station 20 receives a preamble receipt confirmation

signal from the base station 10 with the prescribed maximum

20 number of preamble transmissions serving as an upper limit

number, before transmitting a packet that includes an
information symbol sequence.

As shown in Fig. 3, the mobile station 20 receives

apreamble receipt confirmation signal from the base station

25 10 in the third stage of the transmission power increase

process, and then proceeds with packet transmission. The
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(real nunber). ~p=~+ (p-1) x a 20 [Fourth Enbodinent] Figs . 7A and 7B
illustrate aspects in which the nobile station 20 all ocates spreadi ng code
patterns on the basis of predetermned rules to a plurality of FPARAsAEHEPedOUS
preanbl es by neans of the pattern allocation control neans 25 25. Nc=4 and
N=4 are assuned for Figs. 7A and 7B. Fig. 7A illustrates an aspect in which
t he sane spreadi ng code 28 r FP02-0259-00US is allocated to all the N
carriers for transm ssion fromthe nmobile station 20. Wth this nethod,
there is the racheanit g e mn diiies ®1 deipmvaond skivad iefd §preagchgcaodeensed at
any one tine by the nobile station 20, and hence control 5 of the nobile
station 20 i 2tihd ieng On folrmadtiloerpdmbalinfig tor@achlcagtinistres &haasipect in
whi ch nutually different spreading codes are allocated to Ncarriers for
transni ssi on ¥y orpehéomobiy e Brasmbhe20Lranshiskilometthed, tUwese itthde he
advant age that, even when there 10 is a plurality of nobile stations from
whi ch transm&sorsteres teedinadd awp i wre het gk aanfrieg s ppavieleent hatt
spreadi ng codes are allocated randomy, these nobile stations can be
di scridm nat ed-§ Rof Ol @arfot HEP laipnt Tandaiys gt bihel ¢y redulds hle
probability of signal collision being generated. 15 [Fifth enbodi nent) Figs
8A to 8C i lansstelfickenexaspiietatladchséorner e spreadi ng code patterns
all ocated to preanbles are varied on the basis of the priority level arid
i nf or mati on vol ume 0¥ &HRE 4 ehSHted I s metri GX BTN E SRIEFRE. 4™ ot her
20 words, between the base station 10 and the nobile station 20A and nobile
station 20B SHOVIT itherPgeaBR1eatpRBSRBFE 1Py BAHFRg & AP Y F 3 s&thi ch

corresponds h}o a case ﬁ/.%;eeretg{le priority |evel of the information E;%Aﬁ)ol
sequence is Ht&h ST G S atats TP Vo TheE THE T 1% §he FoVehd s a
preanﬁe spreading code pattern B, which corresponds to a cas ere the
briortly | ever iy H B S SThtare 2657 FPoo- U % SEeete | s
| ow and the incf r.rgat ic%n Vé)lrue uthcg{re(r)lf igssamallS 1are; reeld éermégedi. As a
result, for éXdhy &_lﬁ% case wher & fihe_ B PPy o eVat o tHe F it ortat i on
synbol 5eq”e%cc%érzdl}?\%bqi*h?”&é@foﬁé“;rggﬁa%éOHiM%E%ehhereof is large, the
nobile 5 station perf orns prea e transni ssron by using the
More particularly, in the above-described aspect, the
present invention is characterized in that, in
15 Multi-carrier/DS-CDMA that employs a plurality (Nc, Nc=22)
of carriers, the mobile station 20 individually selects N
(where N is a natural number equal to or more than 1) carriers
from among Nc carriers by means of the carrier selection
control means 22, and then transmits N preambles via the
20 selected N carriers by means of the transmission control
means 23. This process will be described below by using
Figs. 4A and 4B.
Figs. dAand 4B illustrate amethod according towhich,
inMulti-carrier/DS-CDMAthat employsaplurality (Nc, Nc22)

25 of carriers, the mobile station 20 individually selects N

(where Nis a natural number equal to or more than l) carriers
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pattern A as shown in Fig. 8B. Further, in a case where the priority |evel
of the information synbol sequence is |ow and the infornmation vol une
thereof is small, the nobile station 20B perforns preanbl e tran§®i08si083°5P0US
using the 10 pattern B as shown in Fig. 8C. As a result, when the base
station 10 detects the preanbl e spreading code patterns of these nobile
stations, the nobile station 20A whose pattern is detected as being the
pattern A can be judged as being the nobile station 20A that possesses the
i nf ormati on sirdiol anien g i ereer Whos o prierns o f eifed ¢arhieh e ledioben
information volune is large, and therefore control can be inplenented such
that the nobi¢antreat imgrR9R2s Prd okhien Adakignl Faldneadebss 15k xthe
Enbodi ment] 20 As shown in Fig. 9, an aspect is illustrated in which, upon
recei ving a presadied receipiieonfhy meanh of glw Tramnies besecenardébn 10,
the nobile station 20 selects, by nmeans of the carrier selection control
means 22, K (W@#rit® ¥3is a natural number equal to or less than M carriers
fromanong 25 Mcarriers by neans of which a receipt-confirnmed preanbl e has
been ttansnitted, dRFeh&TTH SFmEsWrEdViBoF 1g6quehcedB0 OfFPReseBYe OOUS
is transmtted by the transm ssion control neans 23 in the formof a packet
via the sel ectieietarfrid%r 42 1 Hap L ral e B feCameren Nee = 1N=an VB CalMRE K=2 i S
shown by way of exanple. Therefore, because_the nobil e stations 20 perform
5 transmi ssi o yPOSH e SitAF UM RAINnBREY P EEP FR 1530 £ i TP ot S 1 P

transm ssion of the infornmation, synbol sequence. from anong Mcarriers b
means. of whi (Y BRBE pOREGAT FHotr PrEATE ROLt baoAN G RPTSRECThe

ffici f_t t i S§Si i wh i har ed b 10
ol Ur ol Ty of OB TEFETET1 dree BEEEart b PRy byot CFEFERCES T71h Bhot thor o
the transm ssion of an informgtion.synbol se yence rggui re bg/ the nobile
station 20 ca%leo]élﬁe‘#%n&%n%’%ﬁ?’al%%sapf’?&g, St ERRRE M O T %l so be
f d by usi ' f Qr , S nbodi t] As sh
o E g 10, ) AR S S BB, R P R B VAR A pr eaml e
i pt fi ti ' |, f ' ' i 20
el ct's, by means O TS S5 or 208 c0tPon  Bont Fof LRSS 2201° (WS L i
20 t I I | - - j [
means. of T Hh SO Rg e arbl 6ohas Bor Trhaan TRt Cand

by neans of iC receipt-confirned prea el _ _
transmts L preaidl £ss #5edplon Siensi 80n@1¢a11i¢iay, Wi h-anethels mbid e

station via the selected L Carriers by neans of the transm ssion control 25

neans; 23 . He]‘gﬁ%bé}f‘iPi(@;{”mlrf‘aﬂ’“ﬂ%%ep%émb%%iPﬂcbé—a%tie%tsefapwg- tPH ke
processi ng conpensates Tpr the drawback that, 31 FP02-0259-00US in a case

where the basestadn an 18 ndefirat snhihie: sanenor eeebt Jce edof fiomer
plurality of nobile stations 20 with the sane timng, the signals of the

plurality of wmhide theatussg2én € alelliaget iime tihe iSubsereenir fatkidsion .
transm ssion. That is, 5 in this processing, because only those nobile
stations 20 wicse pihearbltiehasrbeen wied ediieth thenpteanbietdateoteéd Bpn
sensing preanble, the possibility that the preanbles of the plurality of
nobi | e stati diise BAswidtatoinoe 18giad hrbesnetéeteis byntkenkdsel stiathiothlY wit h
the sanme receipt timng is small,

20 likely that the state of the propagation path between the
mobile station 20 and the base station 10 will be favorable,
and therefore, as a result of performing preamble
transmission by using amultiplicity of carriers, a carrier
for which the state of the propagation path is favorable

25 can be selected from the multiplicity of carriers and

appropriated for the subsequent packet transmission. As
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10 and the information synbol sequence is then transmtted via carriers for
whi ch receipt of the collision sensing preanble has been confirned, whereby
the probability of packet collision between a plurality of nobi FEO8ta2b6RS0US
20 can be reduced. 15 Further, the enbodi nents of Figs. 3 to 10 may be
optionally conbined, and synergistic effects can be expected. Industri al
Applicability As illustrated herei nabove, according to the present 20
invention, by perform ng preanble transm ssion in which the characteristic
of there bei rgrasplbr ghiettyraischssien guan idydi T elte psededrvms oodiss slian si on
mul ti pl e access systemthat enploys a plurality of carriers

(Mul t 1-carri exdiDSeCOMyoFably i héketainedi s possible to inplenent random
access which 25 is flexible and efficient. 32 FP02- 0259-00U5s CLAIMS 1. A
preanbl e transni ssilGirgmthdinedoreith to which, in an uplink transmni ssion
fromeach of a plurality of nobile stations to a base station, to which a
direct 5 sequence dodEs diPdi @F@rﬁﬁn&lltlluﬁlté’aé@é@se%@lgpb@nqmétC@ﬁ@lvﬁy@feﬂ
plurality of carriers, is applied, the nobile stations transnit a preanble
to the® base Sa&ih Wbﬂéfeoﬁéattﬁézﬁsgrpt@@@%@?ﬁf@?@rﬁlﬂlﬂ@@%yn@)@ls@e&ﬁk&@e
conprising: a first carrier selection step in which the nobile 10

stati onsi ndi Vifral 955 et 5 a Shis NeFRESAPANORY BRI RR A1 $ 19 Hraadadshs; and
a transm ssion control step in which, up until receiving a preanble receipt
confirmati on S fEr2$¥Um Fﬁétbé%’léltd&tsl &F% ’E%télpﬁlééétsélﬂrﬁtﬁ@drﬁ%ﬁ]?ﬁﬁnurrber

of preanble 15 transm si.ons servin u mt nunber, the nobile
stations repédtiett atnrdZﬁé?ﬁ t rzf‘ Ci }T'%gn‘éojd%m? 1 SADE R T T | er
and vary {583 2BoYe S%%J@gsths B Th S P En gl L G e

10 level and information volume of the transmitted information
symbol sequence, and so forth.

Fig. 5A is an example of a case where the carrier
selection method and the selection number N which are
selected by the mobile station 20 are adaptively varied on

15 the basis of the broadcast information from the base station
10. In this Fig. 5A, the broadcast information from the
base station 10 includes information on the packet volume
which is transmitted by all the carriers (total transmitted
packet volume information) and information on the packet

20 volume which is transmitted by each carrier (packet volume
information of each carrier).

Upon receiving thebroadcast information fromthe base
station 10 in step S41, the mobile station 20 determines,
in step S42, the number of carriers N in accordance with

25 the total transmitted packet volume information included

in the broadcast information. More specifically, the
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1

2. The preanble transm ssion nethod according to 20 claim 1, characterized
inthat, inthe first carrier selection step, the nobile stations select a
carrier on the basis of at |east one of broadcast information tRRO2+H2bRde8US
the total transmtted packet volune and the transnmitted packet vol Une of
each carrier which are reported by the base 25 station, and the priority

| evel and information volunme of the transmtted information synbol

sequence. 33 FP02- 0259- OQUS 3. The preanbl e transm ssi on net hod accordi ng
to claim1l om@ybarhai atsedezedminethatych nthde, t thashiasgeon thenttradialst ep,
the nobile stations vary the transm ssion power on the basis of at |east
one of broaddastndmiftoredpiagrkathab lEmenctdasotddhteonaibe rams miarrmsice p&ck et
volune and the transmtted packet volume by each carrier which are reported
by the base sStats orgdudedpriority level and information volune of the
transmtted i nformati on synbol sequence, and the nunber of carriers
transmitting a predwblséep1643, The parahbreselanbhtrstontnet hoghasdd di ng
to one of clains 1 to 3, characterized in that, in the transm ssion control
step, % he notRdrfonra cens gk sebeet bor preblde My dodef pdre praked idaime
transmtted preanble on the basis of predetermned rules. 15 5. The

preanbl e trafsHisgiaint ot A6 @ st cer BF hgt e Lehdilig rogfaprat ierforasd iiPn hat ,

in the transnission control step, the nobile stations vary the spreading
code pattern d3dfed MOrhSPHESisad oh (37 D S WO Gredsimidieedf t he
priority level and the information_volunme of the 20 transmtted information
synmbol sequeRPEXS: VThENBE SaifhFBaL L SRR SRF SAT het RBE 1cERR Gt Bhe of
claims 1 to 5, further conprisin a second carrier selgction ste

which. upon HEERATIGLE SHPaibl o HEdMIY L@ SRALLRAE bROSFAREP TRl 25

base station, the nobile stations select a carrier, fromano
10 transmission %y means o? the transmission con%rotljgmeans 23

by using the carriers of the determined number of carriers
N. Further, although, in Fig. 5A, the number of carriers
N and the carriers for transmitting the preamble are
determined on the basis of the total transmitted packet

15 volume information and the packet volume informationof each
carrier, optional combinations may be employed as these
evaluation criteria. By performing the processing of Fig.
5A, control can be performed such that interference with
packets which are transmitted by using the same frequency

20 band is reduced and the preamble detection probability is
therefore raised.

Further, Fig. 5B is an example of a case where the
selection number N is adaptively varied in accordance with
the priority level and the information volume of the

25 transmitted information symbol sequence. Upon grasping

(obtaining information on) the priority level or the
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carriers by neans of which a receipt-confirnmed preanble has 34

FPO2- 0259- OOUS been transmtted; and an information transm ssion step in
whi ch the nobile stations transmt an information synbol sequenEBORyO&BARSOUS
of the selected carrier. 5 7. The preanble transm ssion nethod accdrding to
any one of claims 1 to 5, further conprising: a third carrier selection
step in which, upon receiving apreanble receipt confirmation signal from
the base station, the nobile stations select a carrier fromanong carriers
10 by means dfmfeinct ison ecelyte cohftifraved gorseeinit el hast dreet taransgmddled; and
a collision sensing signal transm ssion step in which the nobile stations
transnmit a presmiarcaidedstop $ébsitye amoddllld stefiwnint A0 atetdreni medithe
station by means of the 15 selected carrier. 8 A nobile station which, in
an uplink transmessiodncéroierhi ¥ imphkidce rstaatdeonitd bhbégsel et bty devwed whi ch
a direct sequence code division nultiple access systemthat enploys a
plurality of wathedmns onm byl vedunecahshe tig f20 e tyrosaapiieo befesrence
transmtting an i nformation synbol sequence, conprising: carrier selection
contrdl neansid eteped bt i Apre sRecildl cldm, akbadiunys mNal § e tefrmdiayed er s
individually for each nobile station; 25 transm ssion control means for
repeat edl y t rsarshitheitngtheph bahdr ety Drdaisi tof levelserethed azgey dhe3s

information volume, the more the number of carriers N is
increased. Increasing the number N in a case where the
priority level of the information symbol sequence is high
10 or the information volume thereof is large in this manner
has the effect of making it possible to raise the preamble
detection probability and shorten the delay time until the
subsequent transmissionof the information symbol sequence.
On the other hand, reducing the number N in a case
15 where the priority level of the information symbol sequence
is low or the information volume thereof is small has the
effect of making it possible to diminish the interference
with other packets. The number N could also be determined
from combinations of the priority level and information

20 volume.
Further, thereafter, similarly to Fig. 5A, the
carriers of the determined number N are selected in step
S47 by the carrier selection control means 22 on the basis
of the information on the packet volume for each carrier
25 which is included in the broadcast information, for example.

More specifically, carriers whose transmitted packet

24



FP02- 0259-OQUS until a preanble receipt confirmation signal is received
fromthe base station wth a predeterm ned maxi nrum nunber of preanble
transm ssions serving as an upper limt nunber; and 5 power confPo2-02ans00US
for exercising control so as to vary the transm ssion power used for the
transm ssions of each carrier. 9. The nobile station according to claimS8,
characterized in that the carrier selection control neans 10 selects a
carrier on the basis of at |east one of broadcast information that includes
the total trandmintesedr paaiedtl eroh new rand: itthiez ¢d dos et packetruwdlhere of
each carrier which are reported by the base station, and the priority |evel
andi nf or mat i dm vetepedid 8, hethx anotiitlteeds pé biomt i26n A6r E9rbs| pyegmérice. 10.
The nobile station according to claim8 or 9, characterized in that the
power cont r olt nawensl sdare byesegnatebithsotasnenivaipnt fentrahsm ass &3 power
on the basis of at |east one of broadcast information that includes the 20
total transnmom gdipackiee cawieraundf the dehasninedonpaleketol slamrd esfs each
carrier which are reported by the base station, the priority |level and

i nformation Yol ume of the transmitted information symbol sequence, and the
nunber of carriers transmtting a preanble. 25 11. The nobile station
according to one oﬂ3@%§4n§m?QQimﬁﬂthharacterized by further conprising: 36

FP02- 0259- OQUS pattern allocation control_neans for allocating a spreading
code pattern to thdigr-ahShPHear preRrpre b Gane where, when apreanble

istransmittedbyselectingapluralityofcarriers, preamble
transmission power control is performed on the basis of

10 broadcast information that includes the total transmitted
packet volume and the transmitted packet volume of each
carrier, and the priority level and information volume of
the transmitted information symbol sequence, and the number
of carriers N.

15 For example, when the selected number of carriers N
is large, although there 1is the advantage that the
probability of preamble detection by the base station 10
is then higher, interference with packets transmitted in
the same band is a cause for concern. Therefore, control

20 is exercised to reduce the step size when the preamble
transmission power is small or the preamble transmission
power is gradually increased. As a result, this packet
interference can be reduced.

More specifically, supposing that the number of

25 carriers for thepreamble transmissionisN (naturalnumber),

and the total preamble transmission power corresponding to
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basis of predetermned rules. 12. The nobile station according to claim 11,
5 characterized in that the pattern allocation control neans varies the
spreadi ng code pattern allocated to the preanble on the basis ofFPag-Deast00Us
one of the priority level and the information volune of the transnmi'tted

i nformation synbol sequence. 10 13. The nobile station according to one of
clains 8 to 12, characterized in that, upon receiving a preanble receipt
confirmation signal fromthe base station, the carrier selection control
nmeans sel ect sald cahe ecaftramranong chArrieesl bynweaes) of e clpraamble

recei pt-confirned preanble has 15 been transmtted; and the transm ssion
control neans natesid 3 omrdwdoriat | ore sy mhoibeequEric ednyh meansiaf itdhe
selected carrier. 14. The nobile station according to one of clains 8 to
12, char act ertitgad g5t athlatshegoin recepviagca piéandl es2doddowispt
confirmation signal fromthe base station, the carrier selection control
nmeans sel ects a carPjgF B oM anong carriers by means of which a

recei pt-Confirmed preanble has been transmtted; and the transm ssion
contrél means tranSHPResE NSt el etRe g&ep furzesemse¢hgonccekitirdiesn i t h
anot her nobile station by neans of the selected carrier. 37

FP02- 0259- OOUS arsmifrtsl 116 obrrunreatli pusbsyst ethahsEaPcohpei ded raadase
station and a plurality of nobile stations, and according to which a direct

sequence cod@®'RAN 6f THAT PELaPadeass by scemmdrarcetprbysaa fotldrais 1y of
carriers, ISFurther, o exXpresses a constant (real number).

A = Ay ~(N-1)x

10 Further, for carriers whose transmitted packet volume
is large based on information on the transmitted packet
volume of each carrier which is included in the broadcast
information from the base station, control is exercised such
that the preamble transmission power and the step size are

15 reduced. As a result, interference with other packets can
be reduced.

More specifically, supposing that the transmitted
packet volume of a carrier k (natural number) is Gy (real
number), the preamble transmission power Py (real number)

20 of the carrier k is established in accordance with Gy as
follows. Further, Ppax 15 the maximum transmission power,
and B represents a constant (real number).

Py = Prax—Gkx f

Further, the step size Ay (real number) of the carrier

25 k is established in accordance with Gy as below. Further,

A,ax is the step size used in a case where transmission is
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5 applied to an uplink transm ssion fromthe nobile stations to the base
station, characterized in that each of the nobile stations includes:
carrier selection control nmeans for selecting a 10 carrier fronFAaAgBAG289-00US
plurality of carriers individually for each nobile station; transm’ssion
control neans for repeatedly transmtting a preanble by neans of the
selected carrier until a preanble receipt confirmation signal is received
15 fromthe base station with a prescribed maxi mum nunber of preanble
transm ssi onpeyeiosnd awiah whEer mbk Dinhmnuwersmiagh growebweent raid mgans for
exercising control so as to vary the transm ssion power used for the
transm ssi onexgireeach carstanrt (Bea A puwbebl e transm ssion program for
causing a conputer, which is housed in a nobile Station that transmts a
preanbl e before trahgntAigGR Y nformati on synbol sequence in an uplink
transm ssion fromthis nobile station 25 to a base station, to which a
direct sequence cod& 8hei stbarnuhndplvehene e Blatemhdwe templsoyis ted
plurality of carriers, 38 FP02- 0259-00US is applied, to function as each
of theé neans racd®tdi iglubeons olatvai @yreg congdrngd, Arcoppseer wietre si gnal
enbedded in a carrier wave and which serves to cause a conputer, which is
housed 5 in ®amfidud ast gamda stifat s thradlts ANt GoBP pe band| trdéfrenemisaiam t ti ng

an informati on synmbol sequence in an uplink
promptly, control is exercised such that the preamble

transmission power and the step size are increased. As a
result, it is possible to raise the probability of the
10 preamble being detected by the base station 10 and shorten
the subsequent delay time until packet transmission.
More specifically, supposing that the transmitted
packet volume of a carrier k (natural number) is Gy (real
number), the preamble transmission power Py (real number)
15 of the carrier k is established in accordance with Gy as
follows. Further, Py is the preamble transmission power
used in a case where transmission is performed at the lowest
rate, and B expresses a constant (real number).
Py = Po+Gkx B
20 Further, the step size Ay (real number) of the carrier
k is established in accordance with Gk as below. Further,
Ay is the step size used in a case where transmission is
performed at the lowest rate, and y expresses a constant
(real number).
25 Ay = Ap+Gyx vy

In addition, in a case where the priority level of
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transm ssion fromthis nobile statzon to a base station, to which a direct
sequence code division nultiple access systemthat enploys a plurality of
carriers, is applied, 10 to function as each of the neans accor8PAg-0858n80US
of clainms 8 to 14. 39
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. <<<<6=d===SE>588 AP G EAARRP R Shitd TP CHS5F &at € & RATLEF L ANRSH] ca] cal
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Psup = Pp=l+ (p—l) x A

15 Further, thestepsize A ofeachcarrier isestablished
in accordance with p as below. Further, A ,.; is the step
size of each carrier in a case where p=1, and ¢ is a constant
(real number) .

Ay = Ap+(p-1)xu

20 [Fourth Embodiment]

Figs. 7A and 7B illustrate aspects inwhich the mobile
station 20 allocates spreading code patterns on the basis
of predetermined rules to a plurality of transmitted
preambles by means of the pattern allocation control means

25 25. Nc=4 and N=4 are assumed for Figs. 7A and 7B. Fig.

7A illustrates an aspect in which the same spreading code
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are received with the same timing, provided that spreading
codes are allocated randomly, these mobile stations can be
discriminated from one another and it is thus possible to
reduce the probability of signal collision being generated.

15 [Fifth embodiment]

Figs. 8A to 8C illustrate an example of a case where
spreading code patterns allocated to preambles are varied
on the basis of the priority level ahd information volume
of the transmitted information symbol sequence. In other

20 words, between the base station 10 and the mobile station
20A and mobile station 20B shown in Fig. 8A, a preamble
spreading code pattern A, which corresponds to a case where
the priority level of the information symbol sequence
is high and the information volume thereof is large, and

25 a preamble spreading code pattern B, which corresponds to

a case where the priority level of the information symbol
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high and the information volume thereof is large, the mobile
5 station 20A performs preamble transmission by using the
pattern A as shown in Fig. 8B. Further, in a case where
the priority level of the information symbol sequence is
low and the information volume thereof is small, the mobile
station 20B performs preamble transmission by using the

10 pattern B as shown in Fig. 8C. As a result, when the base
station 10 detects the preamble spreading code patterns of
these mobile stations, the mobile station 20A whose pattern
is detected as being the pattern A can be judged as being
themobile station 20A that possesses the information symbol

15 sequence whose priority level is high or whose information
volume is large, and therefore control can be implemented
such that the mobile station 20A is prioritized for random
access.

[Sixth Embodiment]

20 As shown in Fig. 9, an aspect is illustrated in which,
upon receiving a preamble receipt confirmation signal from
the base station 10, the mobile station 20 selects, by means
of the carrier selection control means 22, K (where K is
a natural number equal to or less thanM) carriers from among

25 M carriers by means of which a receipt-confirmed preamble

has been transmitted, and the information symbol sequence
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preamble has been transmitted, the efficiency of the
transmission processing when carriers are shared by a

10 plurality of mobile stations 20 can be improved. Further,
in a case where the transmission of an information symbol
sequence required by the mobile station 20 cannot be
performed via M carriers, the transmission can also be
performed by using K carriers beforehand.

15 [Seventh Embodiment]

As shown in Fig. 10, an aspect is illustrated inwhich,
upon receiving a preamble receipt confirmation signal from
the base station 10, the mobile station 20 selects, by means
of the carrier selection control means 22, L (where L is

20 anatural number equal to or less thanM) carriers from among
M carriers by means of which a receipt-confirmed preamble
has been transmitted, and transmits L preambles used for
sensing a collision with another mobile station wvia the
selected L carriers by means of the transmission control

25 means 23. Here, an example where N=4, M=3, and L=2 is shown.

Such processing compensates for the drawback that,
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sensing preamble, the possibility that the preambles of the
plurality of mobile stations 20 will once again be detected
by the base station 10 with the same receipt timing is small,

10 and the information symbol sequence is then transmitted via
carriers for which receipt of the collision sensing preamble
has been confirmed, whereby the probability of packet
collision between a plurality of mobile stations 20 can be
reduced.

15 Further, the embodiments of Figs. 3 to 10 may be
optionally combined, and synergistic effects can be
expected.

Industrial Applicability
As illustrated hereinabove, according to the present

20 invention, by performing preamble transmission inwhich the
characteristic of there being a plurality of carriers in
a direct sequence code divisionmultiple access systenm that
employs a plurality of carriers (Multi-carrier/DS~CDMA) is
utilized, it is possible to implement random access which

25 is flexible and efficient.
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an information symbol sequence, comprising:
a first carrier selection step in which the mobile
10 stations individuallyselectacarrier fromamongaplurality
of carriers; and
a transmission control step in which, up until
recelving a preamble receipt confirmation signal from the
base stationwith a predetermined maximum number of preamble
15 transmissions serving as an upper limit number, the mobile
stations repeatedly transmit a preamble by means of the
selected carrier and vary the transmission power used for
the transmissions of each carrier.
2. The preamble transmission method according to
20 claim 1, characterized in that, in the first carrier
selection step, the mobile stations select a carrier on the
basis of at least one of broadcast information that includes
the total transmitted packet volume and the transmitted
packet volume of each carrier which are reported by the base
25 station, and the priority level and information volume of

the transmitted information symbol sequence.
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on the basis of at least one of broadcast information that
5 includes the total transmitted packet wvolume and the
transmitted packet volume by each carrier which are reported
by the base station, the priority level and information
volume of the transmitted information symbol sequence, and
the number of carriers transmitting a preamble.

10 4. The preamble transmission method according to
one of claims 1 to 3, characterized in that, in the
transmission control step, the mobile stations allocate a
spreading code pattern to the transmitted preamble on the
basis of predetermined rules.

15 5. The preamble transmission method according to
claim 4, characterized in that, in the transmission control
step, the mobile stations vary the spreading code pattern
allocated to the preamble on the basis of at least one of
the priority level and the information volume of the

20 transmitted information symbol sequence.

6. The preamble transmissicon method according to
one of claims 1 to 5, further comprising:

a second carrier selection step in which, upon
receiving a preamble receipt confirmation signal from the

25 base station, themobile stations select acarrier fromamong

carriers by means of which a receipt-confirmed preamble has
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stations transmit an information symbol sequence by means
of the selected carrier.
5 7. The preamble transmission method according to
any one of claims 1 to 5, further comprising:
athirdcarrierselectionstepinwhich, uponreceiving
apreamblereceiptconfirmationsignal fromthebasestation,
the mobile stations select a carrier from among carriers
10 by means of which a receipt-confirmed preamble has been
transmitted; and

acollision sensing signal transmission step in which
the mobile stations transmit a preamble used for sensing
a collision with another mobile station by means of the

15 selected carrier.

8. A mobile station which, in an uplink
transmission from this mobile station to a base station to
which a direct sequence codedivisionmultiple access system
that employs a plurality of carriers, is applied, transmits

20 a preamble before transmitting an information symbol
sequence, comprising:

carrier selection control means for selecting a
carrier from among a plurality of carriers individually for
each mobile station;

25 transmission control means for repeatedly

transmitting a preamble by means of the selected carrier
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information that includes the total transmitted packet

volume and the transmitted packet volume of each carrier

which are reported by the base station, and the priority

level and information volume of the transmitted information
15 symbol sequence.

10. The mobile station according to claim 8 or 9,
characterized in that the power control means exercises
control so as to vary the transmission power on the basis
of at least one of broadcast information that includes the

20 total transmitted packet volume and the transmitted packet
volume of eachcarrierwhichare reportedbythebasestation,
the priority level and information volume of the transmitted
information symbol sequence, and the number of carriers
transmitting a preamble.

25 11. The mobile station according to one of claims

8 to 10, characterized by further comprising:

36



10%& () -F. $10%&' ()-!gF. $10%++& () - F$$10%&' () - ! VHF$$10900&' () - gH=
10F$10%&' () -! hF$109%%5& () - z#109%&' () -! z#109%&' () - 3%&R10%&' ()- 10 10 3L{Y: H=
103, $109%&' () -1 '3, $10%>& ()-1 *410%&k ()- gF #10% FP02-0259-00US
>& ()-S'IF #10999& () - S! hF #10%5& () - SMbC 10109 () - & ’
109%&' ()- 109%&' ()-3%&R10%& ()- 10 10 10@ 109%& () - M7/cdEbC 10&
109 ()- 109 ()-109%&' ()-nmlO%&' ()-S#10%& ()- 10%& ()- NdEbC
10Y##109&' () - & 109 () - FmlO0%&' ()-S 10%& ()- 10%& ()- Y#10%&' () -9\ dEbDC
10. nLO%&' () - F, #10%Rat)ter3l G oQa {300 @0 1 f r &1 09@a N F- $at0%& locabing dE: / 10
10S; 10%&' () - @BL10%&' () - FL6$10%& ()-1410%& ()-y210%& ()-010%& ()-"#2cLxY:/
10f #1098 () - sPARRAINT OURie( patOe®n( Fo&thovgr 1) SFYE Do RYeamiibe or8AdE /
10F#$10%& () - 10%& () - YI #10%& ()-y10%& ()-109&' ()-10%& ()-Z?kpdB:/
10! { FY4$109&X@)s-ifs2 % e trr@rovgeqd ) ru B4R’ () - F, &10%& () - $10%& () - pbC 10! &
109 ()-109%&' ()-3%40% ()-F 10 10
12. The mobile station according to claim 11,
5 characterized in that the pattern allocation control means
varies the spreading code pattern allocated to the preamble
on the basis of at least one of the priority level and the
information volume of the transmitted information symbol
sequence.
10 13. The mobile station according to one of claims
8 to 12, characterized in that, upon receiving a preamble
recelpt confirmation signal from the base station, the
carrier selection control means selects acarrier from among
carriers by means of which a receipt-confirmed preamble has
15 been transmitted; and
the transmission control means transmits an
information symbol sequencebymeans of theselectedcarrier.
14. The mobile station according to one of claims
8 to 12, characterized in that, upon receiving a preamble
20 recelpt confirmation signal from the base station, the
carrier selection control means selects acarrier fromamong
carriers by means of which a receipt-¢gonfirmed preamble has
been transmitted; and
the transmission control means transmits a preamble

25 used for sensing a collision with another mobile station

by means of the selected carrier.
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access system that employs a plurality of carriers, 1is
5 applied to an uplink transmission from the mobile stations
to the base station,
characterized in that each of the mobile stations
includes:
carrier selection control means for selecting a
10 carrier from among a plurality of carriers individually for
each mobile station;
transmission control means for repeatedly
Lransmitting a preamble by means of the selected carrier
until a preamble receipt confirmation signal is received
15 from the base station with a prescribed maximum number of
preamble transmissions serving as an upper limit number;
and
power control means for exercising control so as to
vary the transmission power used for the transmissions of
20 each carrier.
16. A preamble transmission program for causing a
computer, which is housed in a mobile station that transmits
a preamble before transmitting an information symbol
sequence in an uplink transmission from this mobile station

25 to a base station, to which a direct sequence code division

multiple access system that employs apluralityof carriers,
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5() in a mobile station that transmits a preamble before

transmitting an information symbol sequence in an uplink
transmission from this mobile station to a base station,
to which a direct sequence code division multiple access
system that employs a plurality of carriers, is applied,
10 to function as each of the means accarding to one of claims

8 to 14.
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