-1 DESCRI PTION A SI NGLE CARRI ER/ DS- CDVA PACKET TRANSM SSI ON METHOD, AN
UPLI NK PACKET TRANSM SSI ON METHOD IN A MULTI - CARRI ER/ DS- CDMVA MOBI LE 5
COVMUNI CATI ONS SYSTEM AND A STRUCTURE OF A DOANLI NK  CHANNEL IN A

MULTI - CARRI ER/ DS- CDVA MOBI LE  COVMUNI CATI ONS SYSTEM 10 15 TECHNI CAL FI ELD
The present invention relates to DS- CODVA Exrect Sequence- Code Divi si onal
Mul tiple Access) nobile communications, and particularly relates to
single carrier/DS-CDVA nobil e comruni cations and nmulti-carrier/DS-COVA
nmobi | e communi ca Q ND TECHNOLOGY Multi-carrier/DS-CDVA nobil e
conmmuni cati ons ah&i§§%£E§§§f$}gr/DS-CDNA nobil e comuni cati ons are used
as DS- CDMA nobile 20 connunhcgqN@mg;(MhangatasLe@mW1gxcm@Ttransnitted IS
far |onger than one packet Ien%th inasin carrier/ DS COVA uplink

packet transni ssf&ANEIhoal CNalEEH ki il ¢ hﬁ@ﬁl§§Q§$ﬁéT%%%§@§§ 18t the
time of 25 call geanesdion hywhixadosmsss apbodcepheating sodes and time

slots to be used 1 n comuni cati on. his case, efficient nmultiplexing is
necessary\Mt31ré@MMﬁNI@ﬂ?é@@ﬁv@ﬁ&ﬂiMﬂnﬁW@ pabREUSTURGY PRsér PPNy Lk

Gat 2 packets 1P TP (1 | Ro PRAL dAVS T nes PR 1y of

reservati on denagdrMpanketsTbeNsgsaldTE o be transmitted are not controlled
in the conventi onal

TECHNICAL FIELD

10 The present invention relates to D5-CDMA
(Direct Sequence-Code Divisional Multiple Access)
mobile communications, and particularly relates to
single carrier/DS-CDMA moblle cemmunications and
multi-carrier/DS-CDMA mcbkbile communications.

15
BACKGROUND TECHNOLOGY

Multi-carrier/DS-CDMA mobile
communications and single carrier/DS-CDMA mobile
communications are used as DS-CDMA mobile

20 communications.

When data length to be transmitted is far
longer than one packet length in a single
carrier/DS—-CDM2 uplink packet transmissicn method,
an efficient transmission is achieved at the time cf

25 call connection by fixedly assigning spreading codes
and time slots to be used in ccmmunication.

In this case, efficient multiplexing is
necessary with respect to reservation demand packets
for reserving the alleccation of spreading codes and

30 time slots as well as with respect to data packets
for transmitting real data. Since the probability
of reservation demand packets being able toc be

transmitted are not contrclled in the conventicnal



-2 technique, collision of reservation demand packets occur frequently at
the time of heavy traffic, giving rise to a problemthat a transm ssion
ef ficiency decreases. 5 In "Perfomance of orthogonal CDVA codes for
guasi - synchronous comuni cation systens" (V. DaSilva, E. Sousa: Proc. of

| CUPC vol. 2, pp995-999, 1993), first study_was nmade about the nmulti-
carrier/DS-CDVA net hod. 10 Unli ke the singlézéarrier/DS-CDNA, whi ch
transmts a CDVMA signal on one carrier, the nmulti- carrier/DS CDVA divides
a radi o-transm ssi on pandw dth, andlgerforns arallel(%vﬁnsn133| n of a

CDMA si gnal by tvid Gt ndre- sGhdarie 055*9@? VeI hrovI SR OnP2EKE tSpeed

of information Qﬂﬂﬂ§ﬂ1§§b$HeBQﬂw§Q9§a€Héeflﬁgceﬁe%dé%% tARgrthe speed of
code spreading at which information signals are spread to generate CDVA

signals al so bedories" oW: S Cofisequentdyl e ehip Redgtan ol $hec20 spreadi ng

code can be nmade ﬁgg? t |t carrier/DS-CDVA than in the single
carri er/ DS- CDVA d %%ﬁgﬁlggfgﬁbf% I's increased, the influence of

synchronizatlbn errors between "sgregtargceodesowithogdre: al CBMRatedes

Uilizing this feature, the aboye 25 nmentioned.pa er applies the
L 1 CacrT o ] D e 1Bt AR e SRR ABar e Sous s (Hase

stations in nobidss copaunEcakicens Syst 888, c@nd qursentsia 2nethob vfsgg,
per form ng quasi-synchronous transm ssion. Further, a perfornmance

eval uation has béét?330 EbRBLCEERIN %Y iTAIE eFBPUST Wite TR EF-carri er/ DS-
CDVA. "On the PeQ;gpppgp/gg Mibti wcarfder DS CDVA Systens” (S. Kondo and L.

B. MIstein: |EEE
10 Unlike the single carrier/DS-CDMA, which

transmits a CDMA signal on one carrier, the multi-
carrier/DS-CDMA divides a radio-transmission
bandwidth, and performs parallel transmission of a
CDM2Z signal by two or more subcarriers.

15 With this provision, the speed of
information transmission per subcarrier becomes low,
and the speed of code spreading at which information
signals are spread to generate CDMA signals also
becomes low. Conseguently, a chip length of the

20 spreading ccde can be made longer in the multi-
carrier/DS-CDMA than in the single cerrier/DS-CDMA.
As the chip length is increased, the influence of
svnchronization errors between spreading codes will
be alleviated. Utilizing this feature, the above-

25 mentioned paper applies the multi-carrier/DS-CDMA to
communications from mobile stations toc base stations
in mobile communications systems, and presents a
method of performing guasi-synchronous transmission.

Further, a performence evaluation has been

30 conducted on & link level of the multi-carrier/DS-
CDMA .

“"On the Perfomance of Multi-carrier DS

CDMA Systems"” (S. Kondo and L. B. Milstein: IEEE



-3 Transactions on Conmmuni cations, vol.44, no.2, pp.238-246, February
1996) denonstrates that the multi-carrier/ DS COVA provi des better
properties than the single carrier/DS CDVA according to a 5 performance
eval uation that is conducted in the presence of narrow band interference.
However, conventional studies about the multi-carrier/DS-COVA nethod have
been centered around perfornance eval uations on the link level, 10 and few
studi es have been nmade on how a nobile station should communicate with a
base station and, _how a control signal therefor should pe transmtted when

this method i s appla' e Tbr8 bl & EBHHINT EEPES /sy Stlert 2 157 Bufther nor e,

these studies hayg @ pgophem rieh thaty theys haverbean hased eAzthe G rcuit
swi t chi ng net hod whi ch al ways secures a conmuni cation channel of excl usive

use fromthe st &0l ¥~ €2 BASAFSSISo B i RBEOBAE PO SiTgial P ROPEFARSH SSi on
froma transm tighlp &L eCehytl 2% - Usialby-uspd 10 ddie copvent Lonal

nobi |l e comruni cation system eover, digita e co ni cat’i on
systens (for exapsle, ocmnPDCespseemata GEM syst ém co2ihanded hénl ithe) are
focused onto voi ce communi cation _services,.and the systens are designed on
the basis of thEGTTUTT S PERTRY = a?ﬁeﬁ%ﬂ??fﬁ&%ﬁ%ﬁy al though a packet
transm ssion service is pl anppedveal Saxdiv-&heipextl- geneiad s oALBRRI @ e
comuni cation 30 system (for exanple, |IMM-200Q), which will be introduced
soon, the systenlddsiigic# 5T arE4O5asePorrethedchry® PasH t ERTAGZ SFhus, in a

radi o-transm ssi @nio $Y$t 58 basRdneR (e CLEEULL sSWH GG ; fRaRREls for

10 and few studies have been made on how a mockille
station should communicate with a base station and
how a control signal therefor sheuld be transmitted
when this method is applied to a mchile
communication system.

15 Furthermore, these studies have a problem
in that they have been based on the circuit
switching method which alwavs secures za
communication channel of exclusive use from the
start of transmission to its end for signal

20 transmission from a transmltter to a recelver &s
usuelly used in the conventional mecbile
communication system. N
Moreover, digital mobile ccmmunication

systems {(for example, a PDC system, a GSM system,

25 and the like) are focused onte veoice communication
services, and the systems are designed on the basis
of the circuit switching at present. Further,
although a packet transmission service is planned
also in the next-generation mebile communication

30 system (for example, IMT-2000), which will ke
introduced soon, the system design is also bhased on
the circuit switching. Thus, in & radio-transmission

system based on the circuit switching, channels for




~J_an uplink and a downlink are al nost equal in nunber, and even if a
data communication is perfornmed, a symetrical channe-| structure of the
up'-ink and the downlink is used. For this reason, transm ssion of a 5
control command to each user is perfornmed using the channel corresponding
to each user. Conversely, in nmultinmedia nobihe communications for which
demand i s supposed to grow in the future, comrunications are asynmetrica
10 between the uplink and the downlink. Accordingly, it is conceivable

that downlink traffie-aceRuRty oo sinpf sthe hraffi comhen gﬁt%uE%er,
downl oaded. Al'so, when data is uploaded, it is conceivable that the
uplink traffic acddolntséehot fngsdadfa tdmntpai Cacits Vitd |met herdewnl ienk i s

required only for 582 Si ls.. in s .a_case, .if one. channel .
assi gned to eacﬁ}ﬁﬁégpfggu%e5%9%n§gh eé%%pﬂggrps &6t re *lgénﬁﬁﬁanﬁhe
efficiency of datdwmrhitski $si asebeca®s tPOOr re2@ohn recentmyearsr ble a

mul ti-arrier/DS- CDVA nﬁbile co ni cati on sytem has beer. attracting
attention as a mySiT1 e LonnBRTEAH &F KAt Ehat 1Ps Pedmned of Shigh I Eseed

data transni ssi ochalit 81 Mbbti-e sgamidi@ld OS5 COMALMRie communi cation system
has a 25 problemin that no schene has yet been proposed about a channel

structure that takes into acesiRtrsSalie aboveudesmeidied e@yiketry in the
amount of data UARAMSLORo Rt ween Jhepklakaand Jf NG, dovOLLnk ol g oy
hi gh- speed data comuni cations directed to mul't i medi & ‘or e FiRe.
DI SCLOSURE OF | NVENTIGN A:gener akogbjecicafiche preserynimeent ceh

i0 between the uplink and the downlink. Accordingly, it
is conceivable that downlink traffic accounts for
most of the traffic when data is downloaded. Also,
when data is uploeded, it is conceivable that the
uplink traffic accounts for most of the traffic

15 while the downlink is required conly for response
signals. In such & case, if one channel assigned to
each user is used tc send each user's control
command, the efficiency of data transmissicn beccmes
poor.

20 In recent vears, the multi-carrier/DS-CDMA
mobile communication system has been attracting
attention as a mobile communication system that is
capable of high-gspeed data transmission.;This multi-
carrier/DS-CDMA mobile cocmmunication system has a

25 problem in that no scheme has yet been prcposed
about a channel structure that takes into account
the ebove-described asymmetry in the amount of data
transmission between the uplink and the downlink in
high-speed data communications directed to

30 multimedia or the like.

DISCLOSURE OF INVENTION

A general cobject of the present invention



-5 is to provide an inproved single carrier/DS-CDVA packet transm ssion
nmet hod, an uplink packet transm ssion nethod in a nulti-carrier/ DS CDVA
nobi | e conmuni cati on system and a downlink channel 5 structure in a
multi-carrier/DS-COVA nobile comuni cation system which solve the

probl ens of the conventional technol ogy nepgloned above. The first object
of the present invention relative to the single carrier/DS- COVA packet 10
transm ssion nmethod and transm ssion systemis to provide-nultiplexing of

a reservation denman cket. jand,a ;dat Kk tfici ly, _kApKrOve
transm ssi on eff?%igﬁggf anﬁdgugphégﬁF%ﬁggglggggée %%ﬁgg%%é/%gngﬁﬁéth
control of a chapmelkethereimsthes1or eserivad | oandemdnd packekeand t he data

packet occupy according to changes in traffic anount. In order to attain
Dhi's obj ect .t he s TArGSEMS 1 P0 efELGRY o tF URE oF od SEtch THALS aC DM

predeternined tipepshit @mPartcaridd ofssoneadhag 2 HpdesnkScassingned to
reservati on demand packet transm ssion, and the reservati on denmand packet

and data packet S&FEAUURE nilt fplexdd TR T FansRPsSDER, mohmithe single
carrier/DS- CDVA gg&?ﬁ#ﬁé@@f%% %'%elrrff'atut}?gcl‘{‘h'sEihy%artrHeezp%’ElQﬁ@dedt h

expansi on of an ormat1 on synbol '‘by a spreadi ng code sequence, and
carries out packehet ranmsmssionadsiteg Hrin lsogprvaditngnesbdeohr eover, the
single carrier/ DS CDVA pacfﬁ% transm

o]

. . L ANSM S Oy TRENQAM.SIL SR T 3 QUL Jie 30
bandw dt h expansi on of the F it on §&n%%l y 1 eIDSpr%éélﬁg Eode
sequence, and carkiles ioxd tdhetpackeatngltd ansnt SskgnSHIIMR tihd Skspr eadi ng
code Is configured hiaatdlal KRLeors o SPLS20 e 50088, YR §0Tk<N

provide multiplexing of a reservatiocn demand packet

and a2 data packet efficiently, toc imprcve

transmission efficiency, and further to realize a

flexible bandwidth control cf a channel wherein the

15 reservation demand packet and the data packet occupy

according to changes in traffic amount.

In order to attain this object, the
present inventicn is structured such that =z
predetermined time slot of part or all of spreading

20 codes is assigned to reservation demand packet
transmission, and the reservation demand packet and
data packet are time-multiplexed for transmission,
in the single carrier/DS$S-CDMA packet transmission
method which carries out bandwidth expansion of an

25 information symbocl by a spreading code sequence, and
carries out packet transmission using this spreading
code.

Moreover, the single carrier/DS-CDMA
packet transmission method which carries out the

30 bandwidth expansion of the information symbel by the
spreading code sequence, and carries out the packet
transmission using this spreading code is configured

such that k pieces of spreading codes, where O<k<N



-6 and N represents the nunber of all spreading codes, are assigned to the
reservati on demand packet transm ssion, and the reservation denmand packet
and the data packet are code-nultiplexed and transmtted, 5 the
reservation demand packet transm ssion adm ssion probability determned in
advance is |owered when a channel occupancy.rate of the data packet
exceeds a predeterm ned val ue, the nunber of "the spreadi ng codes assi gned
10 to the reservati on denand packet transm ssion is decreased and the

number of the spreadng, £ades..awsigned, (fplhe gata pagkel, hiansmsslon is
i ncreased when the channér ocCcupancy tate 0 t e at a pacie% xceeds ‘a
predeterm ned valkues dS5swbeerd he cdiannedseecHpancy deatandfpibretdat a packet

exceeds a predetern ned, value, the reservation demand packet transm ssion

admi ssi on  probabifidt3 A Hef ePRinédd n-HRIVEREE I € T s tI9RARY B2 € X&ikd AN t he

channel occupancy Hat@ah Lhedat & Packehe2Q Stdild: exegedsat e ansmitted,
predeterm ned val ue, even after |owering the reservati on demand packet

transm ssi on 2 admi ssi on proB&s M98 rtHencBubsagaehtdack e het namser seflarhe
spreadi ng codes j 4 o] rLeseryat i e d .pa nsmi ssion i s
aglanedohopk e Aaserataon. ermnd packel. dcany

decreased and th er “of the sprieadi ng codes assigne he dat a-
packet transm ssilowd:sedneheased,charerel hecchaanely cccupantythat dzexceeds

the predetermned val ue, first the nquer of .th _sqreading codes assigned
to the reservatlgﬁcggﬁﬁnﬁx§6e85cﬁbﬁp%% %&%T@SPS% 'S ‘décr eased, and if the
channel occupancy rate stikheexceeeds: tdie predeberidiet vaddes asvemmafid er
decreasi ng the nunber of the spreadin codes assigned to the reservation
denmand packét to the reservation demaend packet trensmission 1s
decreased and the number of the spreading codes
assigned to the data-packet transmission is
increased when the channel occupancy rate of the
data packet exceeds a predetermined value,
15 when the channel cccupancy rate of the
data packet exceeds a predetermined value, the
reservation demand packet transmission azdmission
probability determined in advance is first lowered,
and i1f the channel occupancy rate cf the data packet
20 $till exceeds the predetermined value, even after
lowering the reservation demand packet transmission
admission probability, then subseguently, the number
cf the spreading codes assigned to the reservation
demand packet treansmission 1s decreased and the
25 number of the spreading codes assigned toc the data-
pracket transmission i1s 1lncreased,
when the channel occupancy rate exceeds
the predetermined value, first the number of the
spreading codes assigned to the reservation demand
30 packet transmission is decreased, and if the channel
cccupancy rate still exceeds the predetermined value,
even after decreasing the number cof the spreading

codes assigned to the reservation demand packet



-7 transm ssion, then subsequently, the reservation demand packet

transm ssion adm ssion probability determned in advance is |owered, the
channel occupancy rate of the data 5 packet is nmeasured, and the nunber of
spreading codes available for the reservati on denand packet and the
reservati on demand packet transm ssion adnlzsion probability are

determ ned, the nunber of spreading codes available 10 for the reservation
dermand packet and the transm ssion adm ssion probability above-nentioned

are inserted intqQ an infornmation.channel by tine- |.tiplexing, a short
repetition perio %ﬁﬁ%ﬁﬁ?ﬁéOEOdéh?ﬂs?@%%?%“8833¥ ?§*U%eHFa§f 2E38E to
expand the banduictidn@f pkheeteseraain 0Hs defaadmpackein apdobhp i 1data

packet, and as the code to expand the bapdwi dth of the reservation demand
packet, the shor @FpetRFEn 120 3@ sHF eali'fig <Code (Short code) is used

and a long repetition periodcsprgading soderchera .cade)okscnusedas the

code to expand the bandwi dth. of the data packet. The second object of the
present inventiopa@&tsisompesvirdsl ammupl thk packetr tafanspissdomanret hod

for a new multi-carsd er/ps; (ORI e comunication, system, phigh can
realize a packet transm SSion wth "a variable transm ssion Spéed. I'n order
to attain this objrerttthé heesd@varasantdemueat parnkieel airaresh Osanoupl i nk

packet transm ssion nethod in_a lti-carrier/ DS nobi | e
communi cati on sy§ﬂ§ﬁ§ﬁh?“h8§°ﬁ%§ﬁ%%ﬁ¥i%?% QFﬁeﬁﬁHﬁfarnatural nurber two

or larger) is the number of spreading codes available
10 for the reservation demand packet and the
transmission admission prcbability above-mentioned
are inserted into an informaticon channel by time-
multiplexing,
a short repetition period spreading cecde
15 {Short code) is used as & code tc expand the
bandwidth of the reservaticn demand packet and the
data packet, and
as the code to expand the bandwidth of the
reservation demand packet, the short repetition
20 period spreading code (Short ceode) is used, and a
long repetition pericd spreading code (Long code} 1is
used as the code to expand the bandwidth cf the data
packet,
The second cobject of the present invention
25 is to provide an uplink packet transmission method
for a new multi-carrier/DS-CDMA mcbkile communication
system, which can realize a packet transmission with
a variable transmission speed.
In order to attain this object, the
20 present inventicn relative to an uplink packet
transmission method in a multi-carrier/DS-CDMA
mobile communication system that has n subcarriers

(n being a natural number two or larger) 1is



-8 structured such that franes that are segnents for every fixed tine are
provided to each conmmuni cati on channel of the above-nentioned subcarriers,
the franme is divided into tinme slots with F pieces (F 5 being a natural
nunber, two or larger), and a nobile station transmts a packet to be
transmtted to a base station by spreading by a spreading code in
synchronous with the timng of the above-nenfifoned time slot. 10 Furt her,

t he uplink packet transm ssion nethod for the multi-carrier/DS- COVA nobile
comuni cati on system which has n subcarriers is structured such that: the

above- ment i oned robi et et &t 6 TeduiFest aAmes adsitgrimehtSesmantsneé odl ot and

a spreading code dye-§ranspist tiing & fESErYat hop dey wa&5£$-u£9c%Q§.on
above- ment i oned base station which assigns a tinme slot and a spreading
code to the demardiagpnebbifethst athiomne -madt i heedboweaent iened wbbil e

station 20 spreads acket,.by spyeadi ng, t he cket by .t spreadi ng code
and transmts in tﬁéb%ﬁﬁé éﬁgﬁdegg§fﬁﬁ%dtb@et gogﬁoﬁgfﬁﬁgfi%ﬁgaeﬁaég
station, the aboveirmentaonedumahi lreurséat | obweabki esrgst) f henpagkebbile

transm ssion through a random access 25 to a tine slot of one the

above- nent i oned ¢ atf BASERdTe LIFERbutOr Bgudtahiy i heedbbdoes

nentioned base statdons{9fian %gsisqm@mm& Byt bMB o lpLiind repsgn gsi on
speed of the above-nentioned 30 nobile station is changed according to a
transmi ssi on vol H¥ YL eheUparkét WHiTht thenabevethrerhored fbbiiPEEst ati on

transmts, the ahgvgs neptioned base station assigns

10 Further, the uplink packeft transmission
method for the muliti-carrier/DS-CDMA mobile
communication system which has n subcarriers is
structured such that:
the zbove-menticned mobile station reguires an

15 assignment ¢f a time slot and a spreading code by
transmitting a reservation demand packet to the
above-mentiocned base station which assigns a time
slot and a spreading code tco the demanding mobile
station, and the above-mentioned mobile staticn

20 spreads a packet by spreading the packet by the
spreading code and transmits in the time slot
assigned by the above-menticned base station,

the above-menticned mobile staticon carries
out the packet transmission through & random access

25 to a time slot of one the above-mentioned
communlication channels without requesting the above-
mentioned base station for an assignment cf a time
slot,

transmission speed of the above-mentioned

30 mobpile station is changed acceording tc a
transmission volume of the packet which the above-
mentioned meobile station transmits,

the above-menticned base staticn assigns



-9 kl pieces (kl being a natural number, and kl <=Fxn) of the tinme sl|ot
for the above-nentioned reservation demand packet transm ssion, and
further assigns ml pieces (mM being a natural nunmber, and mMl <= total 5
nunber of avail abl e spreadi ng codes) of the spreading codes, and the
above-nentioned nobile station transmts thg reservati on demand packet
spread by one of the assigned spreading codes in the assigned tine slot, 10
t he above-nenti oned base station changes the nunber of the tinme slots Kkl

f th ti d d t, t 1 SSi di t h mb f
Lhe roser vati on dendhi DAEKLPS. GUrTi% B bF BAECar A portbd fromrtrd

above-mentioned mmbidiee 4bmst atiican,zd:he; pboyeoirerticoned hagerstathen ion
changes the nunber of the spreading codes ml for the above- nentioned
-reservati on dem&fdPHEkRE CERANSHESSHNS S Betor 8Ag fUG e nBfBep st Mhe

reservation demapd 20 pagket 5eqlra@h%g r{)ah@ulpé fd%%@gﬂe%&m?dér ey Jhhe

above-nenti oned nobile station, the above-nentioned base station changes
t he nunber of 3t heuriber sb bt svkE eérl & hep abovergnertiesried f eskevat i on denand

packet transm ssi_on,_ 25. and nunbey .of the spreadlng codes m..for the
above-nenti oned Fé?%?vg ? ncégﬁéndaﬁﬁﬁ£%fe %?3H§n9§§Fﬁ%”5%gdP g%éeto t he
nunber of the resertviadn oordasand spatiet se geiri-a@ ibhe qureded epacrRed peri od

fromthe above-nmentioned nobile station, 30 the above-antiongd base
station notifies SPFYFAnR¥i SBRoA T 1Y %15 AP ECeFPAEASH HenaRd S fadket™ "% o
t he above- nenti oned imhid et shat isQdy When there are nunmerous reservatlon

demand packets during the ‘
10 the abcve-mentioned base station changes

the number of the time slocts k1 for the reservation
demand packet transmission according to the number
of the reservaticn demand packets during a
predetermined period frcm the above-menticned mohile
15 station,
the above-mentioned base stationrn changes
the number of the spreading cedes ml for the above-
menticned reservation demand peacket transmission
according to the number of the reservation demand
20 packets during the predetermined pericd from the
above-mentioned mobile station,
the above-mentioned base station changes
the number of the time slots k1 for the above-
menticned reservation demand packet transmission,
25 and the number of the spreading codes ml for the
above-mentioned reservation demand packet
transmission according to the number of the
reservation demand packets during the predetermined
period from the above-~mentioned mobile station,
30 the above-mentioned base station notifies
a transmission limit of a reservation demand packet
to the above-mentioned mobile station, when there

are numerous reservation demand packets during the




-10 predeterm ned period fromthe above-nenti oned nobile station, the
above-nentioned nobile station transmts reservation demand packets,
following the limt, 5 the above-nentioned base station assigns k2 pieces
(k2 being a natural nunber and k2<=Fxn) of the tinme slot in which packet
transm ssion is possible and an n2 pieces (p®_being a natural nunber and
n2 <=total nunber of avail able spreading codes) 10 of the spreading code is
further assigned for spreading a random access packet, by the above-

mentioned mobi | e $tald 1 RCEEESHRG ilANdO Y £0E LBeveabue: neALhopsd ebile
station to spread and transmt the random accessi ng packet by one of the

i 5 assigned spreé@ﬁﬁdﬂ@bde@hénabﬁ§ammﬁqﬁﬁﬁhﬁﬁn§0bﬂdﬁ,Sﬁ&ﬁﬂ@@ove-nentioned
base station changes,aliie; nurber ol ithe ddiIE. ! g, k2 S orcd heopboue: o

ment i oned random access pac ransm ssion according ‘to the nunber of
packets during therdQ predeterm ned period fromthe above-nentioned nobile
station mhicq%carries out rand access, the agove-nentioned base.station

0
changes the “hunber of the SPFedGCH§ EHdES! WREForetie SHifove=" n@At LgREd

random access pagkets:tdansmipsi peid%y aceidi g1t Aukbe NWFherk ok-pagkets
during the predeterm ned period fromthe above-nentioned nobile station
whi ch carries outhrafddts atcessint Wé ldbb\Ra Flenti 6Ked SFEsES Sttt dn changes

the nunber of the e, sl ofsqk2nf ap m%@{ngobgi%td Qneth { ANOM AGeess

packet transm ssion, and the nunber "of the spreading codes n2 for the
above- nenti onedang@ndem éactesslpackéten rahsHvasishleacqoral dgngocedeshunber

of packets q%f'”%ft@%e spreading code 1s further assigned for

spreading a random access packet, by the above-
mentioned mobile statlion accessing randemly for the
above-mentioned mobile station to sprezd and
transmit the random accessing packet by one of the
i5 assigned spreading codes 1in the assigned time siot,
the above-mentioned base station changes
the number of the time slots k2 for the above-
mentioned random access packet transmission
according to the number cof packets during the
20 predetermined period from the above-mentioned mobile
station which carries cut random access,
the above-mentioned base station changes
the number of the spreading codes m2 for—the apove-
mentioned random access packet transmission
25 according to the number of packets during the
predetermined period from the above-mentioned mobile
station which carries out random access,
the above-mentioned base station changes
the number of the time slots kZ for the abcve-
30 menticned random access packet transmission, and the
number of the spreading codes m2 for the above-
menticned randcm access packet transmission

according tc¢ the number cof packets during the




predeterm ned period fromthe above-nentioned nobile station which carries
out random access, the above-nentioned base station notifies a
transmission limt of a random access packet to 5 the above-nenti oned
nobil e station, when there are nunerous packets during the predeterm ned
period fromthe above-nmentioned nobile statien which carries out random
access, and the above-nentioned nobile station perforns random access
following the 10 'limt, - the above-nentioned base station assigns p (p

bei ng a natural rwf@@éteamqn@ﬁ- gdei d @t al cRuRBRr a10fy avakhable sipheadi ng
codes) pieces of spreading codes to the nobile station according to the 15

magni t ude of the %?%ES%ﬁs§héﬁhv6¥Uﬁ%l%$ the aboden meptedhed nobil e
station, the above- nentloneqh%a%%§§ t ggtggﬁggp%g%F Egﬁgbggn%%g%:nging
e [

a different spreading factor to't ove- nent’i one st at
according to 20 tdet nagsaint ude cof Himﬁtr@ﬁsalssm@@muﬁanmssfpthet to
above- nenti oned ggﬁlle station, .and ve- nment.i cned base station

h b
perforns assi it %QOXﬁaWSPﬁd%ﬂe$é§%$l$30559tﬁﬂ?Tnm%%? bR ®Spreddi ng

codes p (p bei ng reuri@f oii 8l pRUKRars andr 25g perkobale ST i REqayairliabl e
spreadi ng codes), spreadlng codes having different spreadin factors t he
nunbers of tine s1%ts EVRTETHat QR BF MABABEr S Tt ¢r=ERATPaccor di ng

to the ”HgnltUdedErr£@§ aﬁ@n§@ﬁaamﬂha@éy§e QBdt@%éﬂgﬁé@es%éBkQQméﬁ)The
third object of the present invention is to provide a downlink channel

structure that igokthpabstasf osf fdeiemthy readom etdars cohe  obw iingf drivmt i on
to each userlbn %f%iyation where -12

the akove-menticned base staticon assigns p
(p being a natural number, and p<= the total number
of available spreading codes) pieces c¢f spreading
codes to the meobile staticn accerding To the
15 magnitude of the transmission volume of the above-
mentioned mobile station,
the abeove-menticoned base station assigns a
spreading code having a different spreading factor
to the above—mehtioned mcbile station according to
20 the magnitude cf the transmissicn veolume of the
above-mentioned mobile station, and
the abeove-menticned base station periorms
assignment by changing at least two of t%e number of
spreading codes p (p being & natural number and
25 p<=total numbker of available spreading codes),
spreading codes having different spreading factors,
the numbers of time slcts g (g being a2 natural
number, and g<=Fxn) according to the magnitude of
the transmission volume of the mobile station.
30 The third cbject of the present invention
is to provide a downlink channel structure that is
capable cof efficiently transmitting control

information to each user in a situation where



information transm ssion volunes are asymmetrical between an uplink and a
downlink in a nulti- carrier/DS-CDVA nobil e comuni cati on system |n order
to attain this object, the 5 present invention, relative to the structure
of the downlink channel in the nulti-carrier/DS-COVA nobile comrunication
systemthat transmts spreading codes obtaiLned by expandi ng bandw dth of

i nformati on synbols by a spreadi ng code sequence using two or 10 nore
subcarriers that have a predeterm ned frequency interval, is structured
such that two or lrfﬁfcﬁrmé?ﬁwmwd&ﬁ‘_é?gﬂﬂﬂelv%lmégnaegetQs?%‘ﬁ]@tglcté’\P or
nore subcarriers are divided for every predetermned tine frane,

mul tipl exed and &sEivmed €6 edch s subcar Ficeml e 1wmo2 omukdrie

communi cat ion chanfiel e bekng dined by; A cUNRR, CONY ol chgopel, Tor two or

more users, and a conmmuni cati on channel peculiar each” user. According
to the domnllnk channel 201$tmmﬁemem&nathaimﬂﬂhx&ambgettDSdeM\nDblle
conmuni cati on systen1such as aq$ve et or bot of user-peculiar

i nformation ahd ESrmbR FnfOrFatisH i s7% @trﬁglﬁﬁé&n?1?BEUEEﬁﬁ&FQEHﬁW%I

channel of each afoudei akova=menil oned: sEbgankiers: ande 2bpEransid tissh 1 mhen
the information is transmtted froma base station to each user (nobile
station). Mor eoF&FIMYR bR E 1 PNeVipoi TR™ t RAE ti AFGrTFEt: bh eREA2BY NeadPdiser

when transmitti ng)bﬂanfz%a%korég&ﬁ&t@neaégnamﬁ shoul 8, bg 30 gf ficiently
transmtted to each user e downl i nk t he present 1nvention can be

structured such tshatbol af Bymat iserr faghi eontpdel isspugatsn sshan tofo each
user’s uDliQ&JiSHJF%ugggcgggfgiéﬂ¥%§¥nﬁgggoge%fég%termined frequency

interval, is structured such that two or more
communication channels assigned to each of two or
more subcarriers are divided for every predetermined
time frame, multiplexed and assigned to each

15 subcarrier, the two or more communicetion channels
being used by a common control channel for two or
more users, and a ccemmunication channel peculiar to
each user.

According to the downlink channel

20 structure in the multi-carrier/DS-CDMA mcbile
communication system such as above, either c¢r both
0f user-peculiar informaticn and common information
is/are included in the ccmmon-control chénnel ctf
each of the above-menticned subcarriers and

25 transmitted, when the information is transmitted
frcm a base station tc each user {(mobile statiecn).

Mcorecover, from a viewpolnt that

infcrmation used by each user when transmitting
information to the base station shouvld be

30 efficiently transmitted to each user, the downliink
of the present invention can be structured such that
information for controlling transmission of each

user's uplink is included in the abcve-mentioned



comon-control channel. The information for controlling transm ssion of
each user's uplink can include a transm ssion power control command to
control the transm ssion power of each user (nobile 5 station), a control
command used to control a call origination, and a control command to
control, for exanple, to control frequency,igode (including a spreading
factor), and tinme to be used by each user. Myreover, froma viewoint that
a response 10 to information transmtted by each user should be

efficiently transgdrihet-teneaeh useinnéhe sheuahUrcgmofieachcgownl i nk
channel of the present invention can include information relative to a
response to trarfS¥H S5P6R1OF 4 UsEF S $CUpPENRATH t4ee abdvEP15 Nfe&Toned

common- cont rol channehqeThe Jrfarmtl obn belati ve ko dhe-sespansed o

transm ssion of each wuser's uplink can include, for exanple, a reply
si gnal ACK (AcknowmdygehehhE andrNACKS ¢ Non- pagkmowlfedgenientyetro (awwkugld nk

comruni cati on Zost'\éb{ESM r, af rom.a Vi ewpol nt .t hat broadcas%roinforrgaltl onto

be transmitted in conmon’to each user Csﬂ%ﬁpg Bgeﬁréﬁéﬁ%??ed efFigie&tly,
the present invenidomicanibngl wdel thecenapron breadeasttd nEOnBbLILQN flod: each
user in the above-nentioned 25 commpn-control channel in the structure of

each downl i nk chanfalPnEnt FGn&EPTEERe. L TREUBPE dc &S i hFor hHERr6F fo each

user nentioned ahgyee£ainiynelawde riti NMBrgcelhe(Ras@sStiid @My i BEeHMRL0N,
traffic information about the cell to which the nobile 30 station is
connected, road traffic inf&CFRGVHRTE - ahBOMbRoHdEAFC ITHE of Rt 6n TSFEP TES

about televighon and; nEBephikern MOrEouelrrLromacui et Lhat1khge
downl i nk signal should be reliably denodul at ed
efficiently transmitted to each user, the structure

0f each downlink channel of the present invention
can include infcrmation relative to a response to
transmissicn of each user's uplink in the above-

15 mentioned common-control channel. The information
relative to the response to transmission of each
user's uplink can include, for example, a reply
signal ACK (Acknowledgement) and NACK (Non-
acknowledgement) to an uplink communication.

20 Mcreover, from a wviewpoint that brcadcast
informaticon to be transmitted in common to €ach user
should be transmitted efficiently, the present
invention can include the common broadca;t
information to each user in the above-menticned

25 common—-control channel in the structure of each
downlink channel mentioned above. The broadcast
information to each user mentioned above can include
time, cell (base staticn) informaticn, traffic
information abcout the cell to which the mcbile

30 station is connected, rcad traffic information, and
broadcast information such as about teilevision and
the like.

Morecver, from a viewpoint that the



according to a condition of a radio-transm ssion path between the base
station and the user, the present invention can include a pilot synbol
used 5 for denodul ating the received signal at each user in the

above- nenti oned conmon-control channel in the structure of each
above-nenti oned downlink channel. Mreover,_the present invention allows an
assi gnnent of a common-control channel to one or a 10 plurality of code
channel s of part or all of the plurality of subcarriers in the structure of

each above- ”e”t'%%{jlﬂﬂl!‘“ékﬁlﬂaﬁh%la é ?F‘Lab_tlgf %m??cﬁ@i%@kﬁe”tion

all ows the common-control annel n eac carrl structure
of each above- nemuannmhﬂgmmb|akadmﬁwﬁﬁont@faecmm@ﬂhﬂmxaﬁﬁfésembnkinds of

informati on. Mbreo t he nvention allo information that is

e hdad n he BT et Bl SR A A Tl Pl i LB L e (o be
time- 20 multipl e¢eddmt ol@aéht@fone&cal‘h tinerbsame il tdhe symbstuceeef each
above-nenti oned downli nk channel . Moreover, when information included in

each conmon- cont £6IF CHEMEY L AEas (18 De 27 ey SFuPLIIpIGex ettt | A 6l paFe fofifeach
time frame, time.25 rﬂ-ﬂé\!'@lﬁéhlﬂgo%ﬁ heyGasfiedneul Wk fespect, @t he

sanme timng portion of each tinme frane of each subcarrier, or may be
carried out vmthsmeamﬂureoo‘dEEt@%ﬁhOW&Tm¢@tpgnEﬁOMpwﬁleathbadehane

of each subcarrier as claiped_ in claiml0, rgge§§I§ %%ﬁéﬁNﬁT£§N OF THE
DRAWNGS Fig. 1 is a draw ng sﬁomnng an e%%np e of annel %ructure of
the first enbodi serignnenti gf 2 icHmandr-awmgygrshowhegrenbtherone cr a

10 plurality of code channels of part or all of the
plurality ©of subcarriers in the structure cf each
above-mentioned downlink cheannel.

Moreover, the present invention allows the
common-control channel in each subcarrier in the

15 structure of each above-mentioned downlink channel
To accommodate different kxinds of information.

Moreover, the present invention allows
information that is included in the common-control
channel assigned to each subcarrier to be time-

20 multiplexed into part of each time frame 1in the
structure of each above-mentioned downlink channel.

Moreover, when information included in
each common-contrel channel needs teo ke time-
multiplexed inte part of each time frame, time-

25 multiplexing mav be carried out with respect to the
same timing portion of each time frame of each
subcarrier, or may be carried out with respect to
different timing portions of each time frame c¢f each
subcarrier as claimed in clzim 10.

30
BRIEF EXPLANATION OF THE DRAWINGS

Fig. 1 is a drewing showing an example of

a channel structure of the first embodiment.



exanpl e of the channel structure. Fig. 3 is a drawi ng show ng an exanpl e of
controlling reservation demand packet transm ssion 5 adm ssion
probability. Fig. 4 is a drawi ng showi ng an exanpl e of assignnent control
of the number of spreading codes. Fig- 5 is a drawing show ng an exanpl e
of the reservation demand packet transnissigg adm ssion 10 probability
control and the assignnent control of avail Ble number of the spr eadi ng
codes for a reservation denand packet. Fig. 6 is a drawi ng showi ng an
exanpl e of the reservati on_demand .packe ransm_ssiQn adm ssion 15
probabilitycontrol and the é%grgﬁméﬁ ?xéﬁ%%ﬁn fsééﬁﬁgﬂﬂég%ﬁhﬁér of the
spreadi ng codes feOfargld eSEr vakl amgemmEnds packetref. the first enbodi ment.
Fig. 7 is a drawing showi ng_a channel structure of a broadcast channel in a

downlink. 20 Fig. 8 is a drawdng “showihd Bh" eRAnBFe il g itk ch*&™Pé&eAfat i on

demand packet and?,:0a 8] Pagkel s ahg Landwi gt hnappaad M4SiNg As SRkt on .
repetition period spreading code. Fig. 9 is a drawi ng show ng an exanple in

25 which t he ¥ esedystd dhodeRandapackidty i s spread by the short repetition
period spreading code, and the data . packet is.S | on epetition
i% ala s ¥ cﬁ‘_awiﬁgwghg%gﬁ?’_% ngmégg it

period spreadi ng code. Fig. is adrawmng s rst
i npl enent ati on ok stdieydmest epbadiotentf th¢. nldbes @ fdrsgwt eyl shogwengdetshe

second inplenentation Fig. 12 is a drawing show t.he third -16 -
i npl ement at i on Fig. % is avéﬁgwlng s%%wlng an example of

the reservaticn demand peacket tTransmission admissicn
10 probability control znd the assignment control of

avallable number of the spreading codes for a

reservation demand packet.

Fig. & 1s a drawing showing an example of

the reservation demand packet transmission admission
15 probability control and the assignment control of

avallable number of the spreading codes for a

reservation demand packet of the first embodiment.

tri

ig. 7 is a drawing showing a channel

structure c¢f a broadcast channel in a downlink.

20 Fig. 8 1s a drawing showing an example 1in
which a reservation demand packet and a data packet
are bandwidth-spread using a short repet}tion period
spreading code. |

Fig. 9 is a drawing showing an example in

25 which the reservation demand packet is spread by the
short repetiticn period spreading code, and the data
packet is spread by a long repetition period
spreading code.

Fig. 10 is a drawing showing the first

O

30 implementation the first embodiment.

Q

Fig. 11 is a drawing showing the second
implementation

Fig. 12 is a drawing showing the third



Fig. 13 is a drawing showing the fourth inplenentation Fig. 14 is a

drawi ng showing the fifth 5 inplenentation Fig. 15 is a drawi ng show ng an
exanpl e of the channel structure of the second enbodi nent between a
nobile station and a base station in the nulti-carrier/DS COVA nethod. 10
Fig. 16 is a drawing (No. 1) showi ng an exanple of an exchange of control
performed between the nobile station and the”base station when
transmtting a packet fromthe nobile station to the base station in the
second enbodi ment,. 15 rrI\ZiI(_:} q%? ins a drawing (No. 2) showing an exanple of
an exchange of cofittol %eF? FifEd between the nobile station and the base

station when transmtting aipacket ifg amdhewipbi Is@&cstiaid ophtorbhe trbase
station. 20 Fig. 18 is a drawing (No. 3) showi ng an exanple of an exchange
of control perforfgd PeeWedhCfhe nobile station and the base station when

transmitting a packet from theg mahilie sfation:hg the, Hase sbakieny, 25 Fig.
19 is a drawng (No. 1) show ng assignnent of a reservation denmand packet
transni ssi on sl ottmipl gmensetond enbodinment. Fig. 20 is a drawing (No. 2)

e ool SBemi e £STBE RASf D AL ann

packet transm sshen HatnellétkFugtu22: if atdeavkergn@dNemi)d shewtng
between a mobile station and a base station in the
multi-carrier/DS-CDMA method.

10 Fig. 16 is a drawing (No. 1) showling an
example of an exchange of control performed between
the mebile station and the base station when
transmitting z packet from the mobile station to the
base station in the second embcdiment.

15 Fig. 17 is a drawing (Nc. 2) showing an
example of an exchaenge of control performed between
the mobile station and the base station when
transmitting a2 packet from the mobile station to the
base staticn.

20 Fig. 18 is & drawing {No. 3) showing an
example of an exchange of contrcl perZcormed between
the mobile station and the base staticn when
Transmitting a packet from the mobile staticn to the
base station.

25 Fig. 19 is a drawing (No. 1) showing
assignment of a reservation demand packet
transmission slot in the second embodiment.

Fig. 20 is & drawing (No. 2) showing
assignment of the reservation demand packet

30 transmission slot.

Fig. 21 is a drawing (Nc. 3) showing
assignment of the reservation demand packet

transmission slot.



assignment of the reservation demand packet transmssion slot. Fig. 23 is
a drawing (No. 5) showing 5 assignnent of the reservation denmand packet
transm ssion slot. Fig. 24 is a drawi ng showi ng changes of the nunber of
time slots for the reservation demand packet transm ssion. 10 Fig. 25 -is
a drawi ng show ng changes of the nunber of.spreading codes for the
reservation denmand packet transm ssion. Fig. 26 is a drawi ng show ng
changes of the nunber of tinme slots, and the nunber of 15 spreadi ng codes

for the reservation demand pagkeb; tiransmissi;0g g . 24 ishé&sdrgWi ng
showing a transmssion limt of the reservatlon enmand packet Fig. 28 is

a drawi ng (No. 1psshawinmgnR004asshgnmerie ofaal pandemaact ¢ssCpatket

transm ssi on S|% |nrghe5§ggong %nbodlnent Fig. 29 is a drawing (No. 2)
show ng aSS|gnne th : M-dccess packet transm ssion slot. 25 Fig.
30 is a drawing (No. 3) showigg 288&hgnnﬁm&a@ingh&Ntandﬂn1@@@eSSgpacket
transm ssion slot. Fig. 31 is a ,drawi ng (No., shovmng3 assi gnnent of the

randon1acces§5paé@ﬁquﬁﬁ%5183|5ﬁe Q@%ﬂ?ﬁat¥?@ agpand PafriGkng (No. 5)
showi ng assi gnnment;of.idhe; sandom-access packet transmission slot. -18

Pig. 24 is a drawing showing changes of
the number ¢f time slots for the reservation demand
packet transmissicn.

10 Fig. 25 is a drawing showing changes of
the number of spreading codes for the reservation
demand packet transmissicn.

Fig. 26 is a drawing showing changes of
the number of time slots, and the number of

15 spreading codes for the reservation demand packet
transmissicn.

Fig. 27 i1s a drawing showing a
transmissicn limit of the reservation demand packet.

Fig. 28 is a drawing (No. 1) showing

20 assignment of a random access packet transmissicn
slect in the seccnd embodiment.

Fig. 29 is a drawing (No. 2} showing
assignment of the random access packet transmission
slot.

25 Fig. 30 is a drawing (Noc. 3) showing
assignment of the random access packet transmission
slot.

Fig. 31 is a drawing {(No. 4) showing
essignment of the random access packet transmission

30 slot.

Fig. 32 is & drawing (No. 5) showing
assignment of the random access packet transmission

slct.




Fig. 33 is a drawi ng show ng changes of the nunber of tinme slots for the
random access packet transm ssion. Fig. 34 is a drawi ng show ng changes of
5 the nunber of spreading codes for the random access packet transni ssion.
Fig. 35 is a drawi ng show ng changes of the nunber of time slots, and the
nunber of spreading codes for the random acLess packet 10 transm ssion.
Fig. 36 is a drawing showwng a transmssion. |limt of the random access
packet. Fig. 37 is a drawing (No. 1) show ng assi gnnment of spreadi ng codes

according to a 15 transm sﬁgn égl une., Fig.. 38 i§h%wqrnq;¥1vi&g LNos )
showi ng assi gnment of the spreading code accor di ng to the fransm ssi on
vol unme. Fig. 39 i&eandmdawt ngo §howneg sdssignient tok r20ddre ancder of tine
slots according to %F:e transm ssi.on volune. Fig. 40 is a drawing (No. 3)

showi ng assi gnneREC6E Y% ne” ST Badrng code according to the transm ssion
volume. 25 Fig. 41 is a dramigg GNo:sl)e show Dgg apshaWeindhgbheoti me

sl ot and a spreading code according to the transm ssion volune in the
second enbodi mreffie BUFLYD ¢5 aPdrafiimy (MNLe2) feKowieg r B /G SEGAR/RERt of
the time slot and.a,spreadingncede according to the transm ssion vol ume.
Fig. 43 is a draWng (No. 3) show ng assignnent of the tine slot and a
spreadi ng code -19 Fig. 35 is a drawing showing changes of

the number of time slots, and the number of
spreading codes for the random access packet

10 transmissicn.

Fig. 36 is a drawing showing a
transmission 1imit of the random access packet.

Fig. 37 is a drawing (No. 1) shcowing
assignment of spreading codes accocrding to a

15 transmissicn volume.

Fig. 28 is a drawing (No. 2} showing
assignment of the spreading ccde according tc the
transmissicn volume.

Fig. 39 is & drawing showing assignment of

20 the number of time slots according to the
transmission volume.

Fig. 40 is a2 drawing {(No. 3) showing
assignment of thé spreading code according to the
transmission volume.

25 Fig. 41 is a drawing (No. 1} showing
assignment of the time slot and a spreading code
according to the transmission volume in the second
embodiment.

Fig. 42 is a drawing (No. 2) showing

30 assignment of the time slot and a spreading code
according to the transmissicn veolume.

Fig. 43 is a drawing (Nc. 3) showing

assignment of the time slot and a spreading code




according to the transm ssion volune. Fig. 44 is a bl ock di agram show ng a
fundanmental structure of a base station in the thir enbodi nent of the
present invention. 5 Fig. 45 is a bl ock diagram showing the first
structure exanple of a conmon-control channel generation unit in the third
enbodiment. Fig. 46 is a block di agram show the second structure

exanpl e of the common-control 10 channel generation unit. - Fig. 47 is a
bl ock di agram showing the third structure exanple of the conmon-control

channel gener atiggcgr}iﬁ]ién g, 48.1¢% %lnl%%ﬁsﬂé.%% am showi ng the 15 fourth

structure exanplé o onmon-confro channel generation unit. Fig. 49
is a drawing showng the fiFsy. exanpl @ aldovwnl dnkgehanmelowitgciure in the

third enbodi nent. %0 Fi %L.CE{SO is a _draw nfg sr%vm ng the. secaond exanple of
the downlink chahHBP3GE UG Lr 2T BF§ET81 95 & o 3 ng2ShOW ng* the® t hitr &°
exanmpl e of the dewpbinkohanne! +abr uelewred:+ Hgred2:68.a drawi ng show ng the
fourth 25 exanple of the downlink channel structure. Fig. 53 is a draw ng

showi ng the Fifth exanpl e B¥It héSdévinla il chanhed S5EFUES "QOLTHE BEST
e on o 1 SETGEY, LY Lol 0400, eec Epliopl Lite - of ey
enbodi nent of thgepeesanton 20nit in the third embodiment.

Fig. 46 1s a block diagram showing the
second structure example cf the commcn-control

10 channel generation unit.

Fig. 47 is a block diagram showing the
third structure example of the ccmmon-control
channel generaticn unit.

Fig. 48 is block diagram showing the

15 fourth structure example of the common-control
channel generation unit.

Fig. 49 is a drawing showing the first
example a downlink channel structure in the third
embodiment.

20 Fig. 50 is a drawing showing the second
example of the downlink channel structure.

Fig. 51 is a drawing shcwing the third
example of the downlink channel structur;.

Fig. 52 is a drawing showing the fourth

25 example ©of the downlink channel structure.
Fig. 53 is a drawing showing the fifth

example of the downlink channel structure.

THE BEST MODE OF THE INVENTION

30 In the following, embodiments ¢f the
present invention will be described with reference
to the drawings.

The first embodiment of the present



invention is an enbodi nent concerning a single carrier/DS CDVA packet
transm ssion nethod. Fig. 1 is an exanple of a channel structure of the
first enbodinment. Here, the 5 horizontal axis and the vertical axis of
each channel show tine and power, respectively. Information signal is
bandwi dt h-spread by a hi gh- speed spreadi ng_ggde sequence, and the
information signal whose bandwi dth is expanded is transmtted by 10
spreadi ng codes Codel through CodeN and tinme slots TS1 through TSM At

this occasion, a jGRFd@d NonSPECi:h Grild®imtat LendeSimNed L0sthgikeservation
demand packet transmission. In Fig. 1, anong the spreading codés Codel 15
t hrough CodeN andafvel ¢F MRSsCHME PSACkhiE oughn TSNS S ittHe e hRCgl ot TSL is

assigned to the reservation..demand e ~ansm _ssion he ot her tine
slots TS2 through TSM are gé?i'&ed%?ﬁa%}égégé%eto? arh%ﬁgggftegnrrent to the

reservati on demarsdt r 20t packet ndne bel per f erbeditrerpar tioreal thef the
spreadi ng codes. .Fig. 2 {aslanot.her ecfa | e of the.channel truc%ure of the
first enbodi nént B OThe néfitZoft s ©XT sVahl*fhe verts caf ©257axis of
each channel showrdnvee Bndhpanerime raspessiyel yr Byrdw déb: gxpansi on of the
information synbol is carried out by the high-speed spreading code
sequence, and t héiffoF#at PBn Si9GF of W‘éﬂldﬁgﬁé\ﬁl’cﬁwiéyeﬁpﬁﬁﬁw i's

transmtted by t%é&sfﬁégéga@agchﬁ?e Qdel ot hrough LodeN and the ttidre

slots TS1 through TSM e, a certain spécific spreading code is assigned
to the reservati ¢idenandhcpackendwiaigm ssi enpangked is transmitted by

10 spreading codes Cocdel through CcodeN and time slots
TS1 threugh TSM. At this occasion, a certain
specific time slot is assigned to the reservation
demand packet transmissicn.

In Fig. 1, among the spreading codes Codel

15 through CodeN and the time slots TS1 through TSM,
the time slot TSl is assigned To the reservatilion
demand packet transmission and the other time slots
TS2 through TSM are assigned to data packets.

The assignment to the reservation demand

20 packet may be performed to part or all cf the
spreading codes.

Fig. 2 is another example of the channél
structure of the first embodiment. }
Here, the hcrizontal axis and the vertical

25 axis of each channel show time and power,
respectively. Bandwidth expansion ©f the information
symbol 1s carried cut by the high-speed spreading
code sequence, and the information signal of which
bandwidth is expanded is transmitted by the

30 spreading codes Codel through CodeN and the time
slects TS1 through TSM. Here, & certain specific
spreading code 1s assigned to the reservation demand

packet transmissicn.



In Fig. 2, anong the spreading codes Codel through CodeN and the tine
slots TS1 through TSM the spreadi ng codes Codel through Codek are
assigned to the reservation demand packet transm ssion, and 5 the other
spreadi ng codes Code (k+l) through CodeN are assigned to the data packets.
Fig. 3 is an exanple of transm ssion adm ssi,on probability control for
reservati on demand packet. 10 Usually, as shown in Fig. 3 (A), when a
termnal (nobile station) requests to make a call, a reservation demand
packet is transmtted at ertain nsm,ssi on adm ssion praobability p
(O<p<=1). 15 Here, when §§Eﬁgh eﬁébc%ﬁga c§§¥%I%P%ﬁa?h%g 885§Sp3§%%?§
exceeds a predet ermimeghvabdeN thei tfanspinssisonadmsisi onr punehakisM ty is

| owered to q (0<qﬁg), in order to avoid a_collision of reservation demand
packets, as showt 1 ¥ HE2§10E) COFTHer @By, TERO U 192G Vh BE BbABISIHANE bf
the reservationdenand packetsGadh heoreducpdand Lransp ssian effigciency
can be raised. Fig. 4 is an exanple of assignhnent control of the nunber of
spreadi ng codes | &b ert §Pa 251 ik ¢ ¥AE § ofi cdemaird packer cuger € odiehe

hori zontal axis %_mné$§sg§5%5p%% 19?45 Q{aeﬁggk%Q%nnel show time and power,

respectively. Ban pansion of the information synbol is carried out
by the high-speed spreadi ngf3@.cadel sequeagenpard dther sppreads sade of which

bandwi dth is expanded is transm tted by the _spreading codes_ Codel through
CoeN and the 11 a T Rh TR L BRI TP EERD, Sl R i Spotlt femand
packet.
10 Usually, as shown in Fig. 3 (A), when a

terminal (mobile station) reguests to make & call, a
reservation demand packet 1s transmitted at a
certain transmission admission probability p
(0<p<=1) .

15 Here, when a channel occupancy rate of the
data packets exceeds a predetermined value, the
transmission admissicn probability is lowered to g
(O<g<p), in order to avecid a cocllision of
reservation demand packets, as shown in Fig. 3 (B).

20 Thereby, the ccllision probebility of the
reservation demand packets can be reduced and
transmission efficiency can be raised. 7

| Fig. 4 is an example of assign;ent contrel
of the number of spreading codes eveilable to a

25 reservation demand packet.

Here, the horizontal axis and the vertical
axis of each channel show time and power,
respectively. Bandwidth expansion of the information
symbol is carried out by the high-speed spreading

30 code sequence, and the spread code cof which
bandwidth is expanded 1is transmitted by the
spreading codes Codel through CodeN and the time

slcts TS1 through TSM. Here, & certeain specific



-22 spreading code is assigned to reservation demand packet transm ssion.
Usual ly, as shown in Fig. 4 (A), the spreading codes Codel through Codek
are assigned to 5 the reservation demand packet transm ssion. \Wen the
channel occupancy rate of the data packets exceeds a predeterm ned val ue
at this time, as shown in Fig. 4 (B), tranggkgsion efficiency can be

rai sed by decreasing the nunber of the spreading 10 codes currently
assigned to the reservati on demand packet,-and increasing the nunber of

t he spreading caode igned to the t ckets. In Fig. 4 (B pi eces
of the spreamrmys%% §§§F%Kﬁféﬁe%%é%§§rgﬂgg EStﬁﬁf%ﬁH%-baékgﬁﬁﬁﬁg
transm ssion frompdbese assingneddincd he reservation demand packet

transm ssion. That is, transnission efficiency can be raised by using the

spreadi ng codes Code (k- MY&Lthr oti§hSeoUSk P dviDusty (adsi gred to the

reservation 20 desgnd.pasketcoMdd dyeperHsedqhy ddhe dat fepackslynedi@® 5
is an exanple of assignnment control of the nunber of the spreadi ng codes

avai | abl e to Phe ¥eser¢ari-om tdemarikiaek ePatkans eyl ohl andophe
transm ssi on probablI|tywﬁegrgﬁéegﬁgxgggo%dﬁﬁggﬁk 2 aQ%c%%txﬂgnéétéhe
ca charmne

hori zontal axis and the verti axis of eac _ show time and power,
respectivel y. Banth kléhsexparsidon 20fptdéetatoimetd omlsynbol tihs scarimeed out

by the high-speed sprgadina Sg“codqis uence, and the sprggd code of which
bandwi dth is expatdedP¥™t réndni%ted by t h& 2&pFeadi 1y codes Cesdsy tHit'bugh
CodeN and the time stobsdldl dyoughs TSM tHer eundbaerd Al fhepe@ifdtiing

10 codes currently assigned tTo the reservation demand
packet, and increasing the number of the spreading
codes assigned te the data packets.

In Fig. 4 (B), m pileces of the spreading
codes (m<k) are reassigned to the data-packet

15 transmission from those assigned tc the reservation
demand packet transmissicn.

That is, transmission efficiency can be
raised by using the spreading ccdes Code (k-m+1l)
through Codek previously assigned tce the reservation

20 demand packet will now be used by the data packet.

Fig. 5 is an example of assignment cocntrel
of the number cof the spreading codes ava}lable to
the reservation demand packet transmission and the
transmission probability of the reservaticn demand

25 packet.

Here, the horizontal axis and the vertical
axis of each channel show time and power,
respectively. Bandwidth expansion of the informaticn
symbol is carried ocut by the high-speed spreading

30 code sequence, and the spread code cf which
bandwidth is expanded is transmitted by the
spreading codes Codel through CodeN and the time

slots TSl through TSM. Here, a certain specific



-23 spreading code is assigned to reservation demand packet transm ssion.
Usually, as shown in Fig. 5 (A), the spreading codes Codel through Codek
are assigned to 5 the reservati on denand packet transm ssion. Moreover,
usual ly, when a termnal requests to make a call, a reservation demand
packet is transmtted at a certain transniss%gn adm ssion probability p
(O<p<=i). 10 In order to avoid a collision of- reservation demand packets,
when a channel occupancy rate of a data packet exceeds a predeterm ned
value at this tine ransm ssi on_ adm ssi on probabilit &0< <p) for
? $pndeimgnis

t t
the reservation dée g%%kEP s 115 10wkl BE%f iFPst % Showh (B)

| f the channel oggupaney:rahemefsdihe, data packet still exceeds the
predeterm ned value, the transm ssion efficiency is raised by decreasing
the number of the spreadi n§se6des’ cuif eRBPYNaddi gnctl- t® 28) thé&heeservati on

demand packet, ang,.iJu gﬁgi € cJuup ec%Q£ di si.gned
to a data packe?&hégqiho B?%EEiéi 5 (g§b9%ﬁbgig- Eﬁ?(§?8n58g2§ggﬁbﬁg?he
spreadi ng codes {irxkdeaeevatassi ghwtand phekddt a packst skriom . 2o thever,
reservation denandlpaf et. ;th i%f ggansgission %fftgienc can_b rai sed
by the data pack&t™'Using thé Epfeadimy ¢odes®Ic6de % K-m 1) ©t fr 563& ‘CSdek
currently assi gnetkdérvd hecregemeald otk deaandspackeism B30t Fgatbal S an
exanpl e of assignment control of the nunber of spreading. codes avail abl e

to the reservatiSGT delantr PRERSSS 4y FHR* 7 848V A5G L tbhakdPpacket
transmtting prohahiddity) .

10 In order to avoid a2 ceollision of
reservation demand packets, when a channel occupancy
rate of a data packet exceeds a predetermined value
at this time, the transmission admission probability
g (0<g<p) for the reservaticn demand packet is

15 lowered first as shown in Fig. 5 (Bj).

If the channel cccupancy razte of the data
packet still exceeds the predetermined value, the
transmission efficiency is raised by decreasing the
number cof the spreading codes currently assigned to

20 the reservation demand packet, and Iincreasing the
number of the spreading codes assigned to a data
packet, as shown in Fig. 5 (C). B

In Fig. & (C), m pileces of-the spreading
codes (m<k) are reassigned tc the data packet from

25 the reservation demand packet.

That is, transmission efficiency can ke
raised by the data packet using the spreading codes
Code (k-m +1) through Codek currently assigned to
the reservation demand packet.

30 Fig. 6 is an example of assignment control
cf the number of spreading codes available to the
reservation demand packets and the reservation

demand packet transmitting probability.




-24 Here, the horizontal axis and the vertical axis of each channel show
time and power, respectively. Bandw dth expansion of the information
synbol is carried out by the high-speed spreading 5 code sequence, and the
i nformation signal of which bandwidth is expanded is transmtted by the
spreadi ng codes Codel through CodeN and the tjnme slots TS1 through TSM

Here, a certain specific spreading code is 1  assigned to the reservation
demand packet transm ssion. Usually, the spreading codes Codel through

Codel are assigned to the rgservatiaon.deman acket . transmission_. .
bef orehand as shown in Fig.Eé‘FA)&hf%rﬁﬁgggg%?fiugééﬁlf&uﬁﬁ%ﬁéaeFéF%Fﬁél
requests to nmakeaxascalf ,edbe teepmnrdl dhanstits the peserwvati on demand

packet at a certain transm ssion _adni.ssion robability (O<p<=1). As
shown in Fig. 6 €§)S,p%%h"%f¥éhaﬁﬁé“ldw*?(f}bc%ﬂg%ﬂé&of“atoé (’}Phea ﬂﬁ%%%%&@@
exceeds a predekeiidied yakyerakd bk tyTeyné he; gunhigle f 4 higeagphgadi ng

codes currently assigned to the reservation demand packet i's decreased,
and the nunber 6Pdehe sPHieRdEngaddddés:sasgigmenatéonhe idaal 26f pabkeh i s

increased. In Fig,.6,(Bl,mpi g%?%n%fehct he, éPéﬁQHE@Qg%O%S {Ek) are

reassigned to the data ~packet omthe reservation demand packet. If the
channel occupancyprataeliofgtheddat &cdpackaetrstghl Cexededsiat hehpredeter m ned
value, in 30 ordeq to id the cgleijon of reservation demand packets,

t he transnissionsagﬁf%s'% bPOBYBT ity 'q (0<q<p) for the reservation
demand packet is lowered aseshows igerfigin6sh&rific spreading code is

10 assigned tco the reservation demand packet
transmissiocn.

Usually, the spreading cocdes Codel through
Codek are assigned tc the reservation demand packet
transmissicn beforehand as shown in Fig. €& (&).

15 Moreover, usually, when a tTerminal reguests to make
2 call, the terminal transmits the reservation
demand packet at a certain transmissicn admission
probability p (0<p<=1).

Rs shown in Fig. 6 (B), when a channel

20 cccupancy rate of a date packet exceeds a
predetermined value at this time, the number of the
spreading codes currently assigned to the
reservation demand packet 1s decreased, and the
number of the spreading codes assigned to the data

25 packet is increased. In Fig. 6 (B), m pieces of the
spreading ccdes (m<k) are reassigned to the data
packet from the reservation demand packet.

If the channel occupancy rate cf the data
pracket still exceeds the predetermined value, in

30 order to avecid the collision cf reservaticn demand
packets, the transmission admission probebility g
(0<g<p) for the reservation demand packet is lowered

as shown in Fig. 6 (C).




-25 In this 7anne--, the collision probability of the reservation demand
packets is reduced and transm ssion efficiency is raised. Fig. 7 is the
exanple of a structure of 5 the downlink broadcast channel in the first
enbodi nent. Here, the horizontal axis of a channel expresses tine.

I nformati on about the nunber of spreading cgges avai l able to the
reservati on demand 10 packet and the transm $sion admi ssion probability
inserted into the broadcast channel, as a reservation demand packet by
ti me-sharing The channel is.speci.fied by the_spreadi.ng . code _and.the tine
slot. 15 Fig. 8 shows an ex%ﬁpﬁéﬂ% @f?%#Todtgg e s %%d?ﬁag€8dgﬁﬁ% t he
bandwi dt h expansban tofe thesecreaenvat idumgdeqapdcpacketi ande dheedat:agpacket
inthe first enmbodinent. Here, both the reservation denmand packet 20 and

the data packet &FETFINIWF HPR- §presd ByFa shofe1SE&petition peri od
spreadi ng code. Fig. 9 is apgther WLRQ ReY I v eadi ng
code for the bandw dth expans?on o?&gﬁﬁggriggﬁgégigh' eg%%dg%ggggt%gad dat a
packet in -hé 2&she-'ddvinkinknbodiederst Hehennehe idattdnepatkesti s bandwi dt h-
expanded by a Ioggba?%ﬁééﬁon period spreading code, and the reservation
demand packet is bandw - "expanded by the short repetition period
spreading 30 code. The firBerenphteénemat i ooneh lmaltiispleXi igchkheel

reservati on denand_packet and dat%-@acket 'in the
expresses time. nformation zbout the number of

is

spreading codes avallable to the reservation demand

10 packet and the transmission admission probability is
inserted intc the broadcast channel, as a
reservation demand packet by time-sharing

The channel i1s specified by the spreading
code and the time slot.

15 Fig. 8 shows an example of a period of the
spreading code for the bandwidth expansion of the
reservation demand packet and the datz packet in the
first embodiment.

Here, both the reservation demand packet

20 and the data packet are barncdwidth-spread by a short
repetition pericd spreading code.

Fig. 9 1s another example showing periods
of the spreading code for the bandwidth ;xpansion cf
the reservation demand packet and data packet in the

25 first embodiment.

Here, the data packet 1s bandwidth-
expanded by a long repetiticn pericd spreading code,
and the reservation demand packet is bandwidth-
expanded by the short repetition pericd spreading

30 code.

The first implementation cof multiplexing
the reservation demand packet and data-packet in the

single carrier/DS-CDMA uplink packet transmission by



single carrier/DS-COVA uplink packet transm ssion by -26 the first

enbodi nent is shown in Fig- 10. Fig. 10 (A) shows a channel structure, Fig.
10 (B) shows a normal situation, and Fig. 10 (C) is a drawing that shows a
control of the transm ssion 5 adm ssion probability for the reservation
demand packet when a channel occupancy ratg2%f_ a data packet exceeds a
predeterm ned value. Fig. 10 shows a control "of the reservation denmand
packet transm ssion adm ssion probability 10 corresponding to Fig. 3, using

t he packet mul ti@ﬁﬁxk@g_s@%@%@gﬁti Egﬁg.@mw]n and 4 he doynlink broadcast

channel structure shown'in irst inplenentation of the first
enbodi nent, a certain specifig. tidre (8) otshicsrsassi ginednel5 sttar udienreseFyvat.i on

dermand packet tr mssion- In a situation where a term.nal transnmts at
Lhe reservation defail) patREt (7 dHSTTSLI 6 “EaMLSE orf " br Bbabi MOty =
(O<p<=1), a base $tath@AnREATHESsBow §hanReh tQGQURANCYN & at @ 2@k niiRe idat a
packets, and when 20 the val ue exceeds a predeterm ned val ue, the base
station transfit S2d"EdMAEAd RATIRAP bet FBr A8 ra t&6ntToie r DL | BRefefiad
reservation dema e I.a ;S5 1.SS pr bikity g (0<qg<p)
by inserting therw%agﬁrgrgntam}er?to%s?%%mﬂnégg}%%& st‘%ﬁ%néﬁgl rab;?ta?ﬁ”e 25
tinme-multipl exi ngraThetsecorddnp epentateoniofdmidliypt exing the '

reservati on demand packet a theléiaggéggclget ir]E tlhe 1[5”89' e

carrier/DS-COVA uplink packetlgt'r ansnt sei on-of he 31 rst enbodiient’ 4" Yhown

in Fig. 30 11. FKgnaitd pAxkshows @& ehaBsebnstuunciayien Fbgobadl 1(iB)y shows a

normal” si tuafpon. and LG, AL(Q, i

ig. 3, using the packet
multiplexing method shown in Fig. 1 and the downlink
broadcast channel structure shcewn in Fig. 7.

In the first implementation of the first

embodiment, 2 certain specific time slot i1s assigned

15 to the reservation demand packet transmission. In a
situation where a terminal transmits at the
reservation demand packet transmission admission
probability p (0<p<=1l), a base station measures a
channel c¢ccupency rate of the data packets, and when

20 the value exceeds a predetermined value, the base
station transmits a command which performs a control
to lower the reservation demand packet transmission
admission probabllity to g (0<g<p) by in;erting the
command into & downlink broadcast channel by the

25 time-multiplexing.

The second implementaticn of multiplexing
the reservation demand packet and the data-packet in
the single carrierxr/DS-CDMA uplink packet
transmissicn of the first embodiment is shown in Fig.

30 i1,
Fig. 11 (A} shows a channel structure, Fig.
11 (B) shows a normal situation, and Fig. 11 (C) 1is

a drawing showing a reservation demand packet



a drawi ng show ng a reservation denmand packet -27 transm ssion adm ssion
probability control when the channel occupancy rate of the data packet
exceeds a predeterm ned value. Fig. 11 shows a control of the reservation
5 demand packet transm ssion adm ssion probability corresponding to Fig.
3, using the packet nultiplexing nethod shgggﬁi n Fig. 2 and the downlink
br oadcast channel structure shown in Fig. 7. certain specific spreading
code is 10 assigned to the reservation demand packet transmission in the

second inpleﬁENﬁ%é&H%ﬁ{nggn gqﬁ%% %%ﬁg%ggﬂgbiHQE%5%&%%%5?wag%r%ﬁ%.

termnal transmts at a reserva packet “transm $5i on adm ssi on

probability p (Osp==inel actbubase stadionc reader esta Clafinet escupancy: rate
of a data packet, eicﬂd when tlég va‘l‘ue exceeds a predeterm ned value wth,

the base stationHrHEHSHT {81 % KifivdHd whi ch performs control to | ower the

reservation demand packet traRsmissi OfoRdnhsshan 20 IObabe! bb¥ @ & ion
(O<g<p) by inserting the command into a downlink broadcast channel by the

tinme- multiplexi MG, Pa2Xshovis ATHEN I iF i APMEmSitdt i RCBEL 1mityi pl exi ng
a reservation denand packel;and.a data- 25 packet 9f. t Lrst enbodi ment
in the single carri er?%c- > t}pl ?ﬁk@'pa%keggtr nst%essq}'gcn}?é ig. 12 (A
shows a channel strluctmlexibfiggmetidd BphahowsnaFigr.meél asid uaheodowarid i g-

12 (C) is a drawn how ng, cont rol_ of tge nunber of. assi gni Bg 30
spreadi ng codes }ggrogﬁi%a%sgp\?gﬂe&n dembng” packBF" rlélnsrn%(g3| on when a
channel occupancy rate of thecedat= packet: exeeeds < quegdetenn ned val ue.
10 assigned tc the reservation demand packet
transmission in the second implementation of the
first embodiment. In a situation where a terminal
transmits at a reservaticn demand packet
transmission admissicn probabillity p (O<p<=l}, a
15 base station measures a channel occupancy rate of a
data packet, and when the value exceeds a
predetermined value with, the base station transmits
a ccmmand which performs contrcl to lower the
reservation demand packet transmission admission
20 probability to g (0<g<p) by inserting the command
intoc a downlink breadcast channel by the time-
multiplexing. _
Fig. 12 shows the third implemgntation of
multiplexing a reservation demand packet and a data-
25 packet cof the first embodiment in the single
carrier/DS-CDMA uplink packet transmission.
Fig. 12 (2) shows a channel structure, Fig.
12 (B) shows a normal situation, and Fig. 12 (C) 1is
a drawing showing contrel c¢f the number of assigning
30 spreading codes for the reservation demand packet
transmission when a channel occupancy rate of the
data packet exceeds a predetermined value.

Fig. 12 shows assignment ccntrol of the



Fig. 12 shows assignnment control of the -28 nunber of the spreadi ng codes
available to the reservation denmand packet corresponding to Fig. g, using
t he packet multiplexing method shown in Fig. 2 and the downlink broadcast

channel structure in Fig. 57 . In the third inplenentation of the first
enbodi nent, a certain specific spreading code to reservation demand packet
transm ssion is assigned. In a situation wh r8e k pieces of spreadi ng codes

are 10 assigned to the reservation demand packets, a base station-neasures

the channel occupaney.rate qf, th ackets, and. when the val ue exceeds
a predeternined I\%I %g,r toheocbha%tseseps]t’%gégﬁe’t rcé}rclitserﬁ tasvaal“%gﬂﬁ'aﬁ&’ Whi%h
perfornms control teseeduces:rt hermumbdepathealf cspreadiagdendes cassigned, for

reservati on demand . packet tragsm’ ssion to k-m (O<nkk) by inser,ti)r}g t he

conmand i nto the YOWIFi MK ChrGadtst M ehanREE BV S e LR e FeSharn pifexd . Zhe

fourth inpl ementaih@ncak MaddpleKipgozd0akhe Jipssyat i op, denand jpackel and
the data-packet in the single carrier/DS CDOVA uplink packet transm ssion

by the first enbodiment is shown In Fig. 13. Fig. 13 (A) shows a channel
structure, Fig. 25 13 (B) shows a porpgl ;sibuatd,Qn . Fi :P%Bt(h%) Shows the

reservation demand packet transm ssion adm Ssion probability Control - when
a channel occupaneyoedimenft, & datmatpackepeexdeedsmr padteyermidredoval ue,

and Fig. 13 (D) shows. assignnent_contro f the nunber of .30 spr.eadi
a (o 5t P\ U UeRBR S Cp AR Bhs T s §Foft A the

codes avail able to the'redé
channel occupancyI#akesiaf:astthedaiee packet:exeteds tderpsedayediaed aal ue,

10 assigned to the reservation demand packets, a base
Station measures the channel occupancy rate of the
data packets, and when the value exceeds a
predetermined value, the base staticon transmits a
command which performs contrel to reduces the number

i5 of spreading codes assigned for reservation demand
packet transmission to k-m {0<m<k) by inserting the
command into the downlink broadcast channel by the
time-multiplexing.

The fourth implementaticn of multiplexing

20 the reservation demand packet and the data-packet in
the single carrier/DS-CDMA uplink packet
transmission bty the first embodiment is shown in Fig.
13.

Fig. 13 (A} =shows a channel structure, Fig.

25 13 (B) shows a normal situation, Fig. 13 (C) shows
the reservation demand packet transmission admission
probability control when a channel occupancy rate of
a data packet exceeds z precdetermined value, and Fig.
13 (D) shows assignment control of the number of

30 spreading ccdes available to the reservation demand
packet transmission when the channel cccupancy rate
of the data packet exceeds the predetermined value,

even after the reservation demand packet




even after the reservation demand packet -29 transm ssion adni ssion
probability control is carried out. Fig. 13 shows control of the
reservati on denmand packet transm ssion adm ssion probability and 5 the
nunber of spreadi ng codes assignable for the reservati on demand packet
transm ssion corresponding to Fig. 5, using;fhe packet nultiplexing nmethod
shown in Fig. 2, and the downlink broadcast channel structure Fig. 7. 10
In the fourth inplenentation of the first enbodinment, a certain specific

spreadi ng code i § rAssi 0080oh0bE JS8l Vatbgnpdenand facket; transnission.
Where a termnal is transmtting at the reservation demand packet
transmi ssi on admicgsitoied5epiobability p (O<p<=l) and the nunber of the

spreadi ng codes standi ng at a.ha tion, _neasures the channel
occupancy rate of the data F%géké?,%ﬁﬁgsﬁhéﬁgghgﬁnEESU§E% va ﬁévgﬁéggds a

predet er mi ned valdesmartchepdbaketstatinem it 3 ansmi &8ma s2Q cco stz wWhi ¢k ypenfor ns
control to | r }%ng%ﬁserva i on denmpnd packet transm ssjon_adni ssion
<

probability to q°t Y PhsEPEAT 1THE TMFaNa S SiHE R e HownfF Ak

broadcast channelr ey dher 1dfederntd plaxidg. « 28nWhen dihe chanpekpaaaupancy
rate of the data packet still exceeds the predeterm ned value even after

this operation i $%é&ri¥Dr ned, UEREIhASE RAFTonHLEAPHIS. B0 cofaAd t hat
erforms control wo educe; the,nu S k i n 30
p shud eduoms Gheonuithel e SREERILRG adei 08t onRd LN

t he reservati on demand pac transm ssion to y inserting the
comand i nto thesdowdtiuke Bbrgadéast channel by the tinme-nultiplexing.

10 In the fourth implementaticn ©f the first
embodiment, a certain specific spreading code 1is
assigned to the reservation demand packet
transmission. Where a terminal is transmitting at
the reservation demand packetl transmission admission

15 probability p (0<p<=1) and the number of the
spreading codes standing at k, a hase station
measures the channel occupancy rate of the data
packet, and when the measured value exceeds =z
predetermined value, the base staticn transmits a

20 command which performs control to lower the
reservation demand packet transmission admission
probability to g (0<g<p}) by inserting the command
intc the dewnlink broadcast channel by tEe time-
multiplexing.

25 When the channel occupancy rate of tThe
data packet still exceeds the predetermined value
even after this operation is performed, the base
station transmits a command that performs control toc
reduce the number of spreading codes assigned for

30 the reservation demand packet transmissicn to k—-m
(0<m<k) by inserting the command into the downlink
breoadcast channel by the time-multiplexing.

The f£ifth implementation cf multiplexing a



The fifth inplenentation of nultiplexing a -30 data-packet and a

reservati on demand packet in the single carrier/DS CDOVA uplink packet
transm ssion of the first enbodinment is shown in Fig. 14. Fig. 14 (A
shows a channel structure, Fig. 5 14 (B) shows a nornmal situation, Fig. 14
(© shows assignnent control of the nunber of spreading codes -or the
reservati on demand packet transm ssion when~38-channel occupancy rate of a
dat a packet exceeds a predeterm ned value, and Fig. 14 (D) is a drawing 10
show ng the reseryvation demand packet transm ssion adm ssion probability

control when the S&hnR? X6&c & TRteTBETERE FAPIHFACRREREE LN &feeds

the predeterm ned «al dleceyen af iey- dhgs nypgber ot , spreadi N9s£949€ ion of
assignment control for reservation 15 demand packet transm ssion has been

carried out- Fig.th®s Ehoas er®acddervationstemandn gaicketl4ransni ssion
adm ssion probability cont %:EI cofr poggi q to Kl g gng assi nment
€ s gﬁn 8 ‘%F]ré 50 Fess m?e 0

control of the nunber of preadi hg codes Tor réservati on” démand
packet transndssildn, (Risi agotvlse a packetl nul tipkeéxinng miet hod4 shown shews 9. 2

and the downlink broadcast channel structure in Fig. 7 In -he fifth

i mpl enent ati on of ¥Rt Cé’%crd%%e‘?f{  CRECBPPRET SeciHi 22 dpPEadiong ode
is 25 assigned t@r hen¢ esekvatlaan dermant PACkel: aansid $6h 085 i WA h@ &
terminal is transmtting at the reservation denmand packet transm ssion

adni ssi on  probali ISA3PHS { RFEHPA T THee n@fber J6ft & e ckpf eadFrgIcodes
for the reservat ion denepd; packels 130 trangm-s§i on beifig & 2 haggigiation

measures a channel occupancy rate of the data packet, and when the value
exceeds a pridet eh@ivhigyd vahae retstfe oesieon demand packet transmissicn

admissidon probability control when the channel
occupancy rate of the data packet still exceeds the
predetermined value even after the number of
spreading code assignment control for reservation

15 demand packet transmissicn has been carried out.

Fig. 14 shcws the reservation demand

packet transmission admission probability control
corresponding tc Fig. 6, and assignment control of
the number cof the spreading codes for the

20 reservation demand packet transmission, using the
packet multiplexing method shcown in Fig. 2 and the
downlink broadcast channel structure in Fig. 7

In the fifth implementaticn of the first

embodiment, a certain specific spreading code is

25 assigned to the reservation demand packet
transmission. While a terminal is transmitting at
the reservation demand packet transmission admissiocn
probability p (0<p<=1) and the number of the
spreading codes for the reservation demand packet

30 transmission being k, a base station measures a
channel occupancy rate of the data packet, and when
the value exceeds a predetermined value, the base

station transmits a command which performs



station transmts a command which perfornms -31 assignnment control to reduce
t he nunber of spreading codes for the reservation denmand packet
transmssion to k-m (O<nxk) by inserting the command into the downlink
broadcast channel by the tine-nmultiplexing. 5 If the channel occupancy rate
of the data packet still exceeds the predetﬁrnined val ue after this
operation is perforned, the base station tra $iits a conmand that perforns
control to lower the reservation denmand packet transm ssion adm ssion 10

probability to q_( Q<0< by inserting the gomman intqo the downlink .
br oadcast channela(sbsqurﬁ'ﬁe?l¥n€9n%ﬂcf]i ;g)‘f%xfﬁ Ve tAFdiTITORE Tt e PRASEI1INg

enbodi ment of theodqyesest kReRtrv26iapphiaable J:01bot ht aprupliink ¢rl5
packet transm ssion and a downlink packet transm ssion. Mreover, in the
first embodi nent FowiermalCpRSE) st i 1ok et eRFi fES e mmbetnéP $prceadi ng

codes avai| abl e Lok.:a 1 gebuaLLpD et packsl, the 20ibase. SLation 1o

notifies the infornmation thereof to a nobi ation, speci

number of sprieadildg tltodekanpelacspegidicy spatadofndoodds taspackeser vati on
demand packet channel,. Next, .the.second,enbodinent of the present . 25
Cnventi o wi || be dedsr T Eee the "es orn%‘#%ﬁggailﬁgﬁt YU 2hbSGI fErE
concer ni ng an upkbipak d i én Mkt pecadimgdd PSt KDVBa srobid £ ComMupkeatiien a
system Fig. 15 is a drawﬁngtshomjng an exanple of 30 a channel structure

bet ween a nobi | e SSMGHH BRAtaPeBASEF St atPORTPh Re YANGT -EAFfri ' er/ DS- CDVA
met hod. A frequeneydans dhhateahbe Utk és transmission admission

10 procbability teo g (0<g<p) by inserting the command
into the decwnlink broadcast channel by the time-
multiplexing.

In addition, the first embodiment of the
present inventicn is applicable to both an uplink

15 packet transmission and a2 downlink packet
transmission.

Moreover, in the first embodiment, when &
base station determines the number of spreading
codes aveallable fcor a reservation demand packet, the

20 pase statilcn notifies tThe informaticn thereof to a
mobile staticn, specifying the number of spreading
codes, or a specific spreading code, as a
reservation demand packet channel. i

Next, the seccnd embodiment cf the present

25 invention will be described.

The second embodiment is an embodiment
concerning an uplink in a multi-carrier/DS-CDMA
mobile communication system.

Fig. 15 is a drawing showing an example of

30 a channel structure between a mobile station and a
base station in the multi-carrier/D$-CDMA method.

A freguency bandwidth to be used is

divided into n subcarriers fl-fn (n being a natural



divided into n s
| arger). Moreove
Therefore, frane

to all subcarri
time slots in ti
time- slot |engt
Fxn pieces of th
packet accordin
sane tinme slot,

di vi si on ( CDVR)

t he channel stru
of rackets, Fxn
In the exanple o
time slot TS1%of
exchange of 25
station when pac
the nobile stati

ubcarriers fl-fn (n being a natural -32 nunber of two or
r, these subcarriers fl-fn are used by tine-sharing.

s are set up to each subcarrier. (A franme is a segnent for
every fixed time, and a frane 5 length is set to TF. The frames are comon
ers.) Furthernore, the frames are divided into F pieces of
me (F being a natural nunbe 25f two or | arger) TSi-TSF (1

h TS=TF/ F). 10 Therefore, over all subcarriers, there are

e ti slats in one.frame. A jmobile statfjon transmts a
g't’o ﬁeo%i%Wﬁ]%ﬁ }ﬁfgefﬂneﬁgiﬁqv$ﬁre%bgﬁﬁ within the
aspacket lies s 1+ phexed Lseby thyhe prdnghpkenef the code
b spreadin%fwjth di fferent spreading codes. Therefore,

df@?éegPrFPg. TS s Afil E&Medls UG AP sERBRAGE i@l uflal ity
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f Fig. 15, three packets are multiplexed by
tdegtbubearsstertd | Tr Fi Ghe 16rshews aare exanpte 0b anl
C | perfor between a nobile station _and.a,
PR Bl on 1 EThERRRER O TRt basE Seadh
amtdhe pukides sifttonef 08t st nansiks ar resarvation
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Therefore, over all subcarriers, there are

§F To HAE-

Fxn pieces of the time slots in one frame.

A mobile staticon transmits a packet
according te the timing cf this time slot. Moreover,
within the same time slot, & packet is multiplexed
by the principle of the code division (CDMA) by
spreading with different spreading codes.

Therefcre, by the channel structure of Fig.
15, simultanecus transmission of a plurality of

ackets, Fxnx (the number cf multiplex spreading

'O

codes) is attained.

In the example of Fig. 15, three packets
are multiplexed by CDMA in the time slot TS1 o©f the
sﬁbcarrier £1.

Fig. 1€& shcws an example of an exchange of
centrol performed between a mobile statlon and a
base station when packet transmission is carried out
to the base station from the meokile staticon.

The mobile station first transmits a
reservation demand packet fo the hase station,
demanding an assignment cf a time slot and a
spreading code for transmitting a packet (S101). To
the assignment demand from the mobile staticn, the

base station assigns a time slot on a communication

ase
from



base station assigns a tine slot on a conmuni cation -33 channel, and a
spreadi ng code (S102), and notifies the result to the nobile station
(S103). The nobile station spreads the packet with the assigned spreading
code in the tine slot 5 assigned fromthe base station, and transmts
(5104). Thereby, only the nobile station m@Lgb was assigned the tinme slot
and the spreading code can transmit by spreading the packet using the
assigned spreading code in the assigned tine slot. 10 If a | arge nunber of

the tine slots or ge er e_sp i es i.ghe a
| ar ge numnber of &ﬁﬁ&§§icaﬁ%§§%r%§gﬁé@%%§ E§?%uﬂ%§ﬁ§h$|§58n§§ﬁ&§q§
transm ssi on capaadid yreéange. thbrigovetob evenswhencone(3ime) sl ot and one 15

spreadi ng code are assigned, .the bjle station uses  the assi%ned ,
spreadi ng code and the tine S%t"WtH PFEOFPDY SPHFAAT g8 PACK&T with

transmssion in aldargesibhansEssdon vl 4pBeas nd tiRSW imei E1bRe _
transm ssion can be done periodically and reliably until 20 information
whi ch the nobPl e stst90Rd] $rod triamshree PEatfiqil shegd tFpgsmizt$s(flo4) .

drawi ng show ng an exanpl e qfefgb@%qg@ etgg H@Hﬂf@.?@ EHE@Hi Hadggﬂle

0
station and a base station en packetfgransnlsslon IS é carrle% out to
t he base station dsohgtbd mblei ltemestsatdonandheheolsidesd Bt g oncdar dags out a
random access tqione of tbne S s,.of a _conmuni cati on. chggnel an
g X

| ot , d
transnits a packet” TSITH]. PHerd ™ 559719 stidteBdS o s ¥ of S6F H %0
packet, the packefpteansnyssioor Wi ltibe endedne¥ESirad S1dR). When it fails
(NO at Sllz)iothe mobi | e If a large number of the time slots or a
large number of the spreading codes are assigned, a
large number of packets can be transmitted
simultaneocusly, makxling & transmission capaclity large.

Morecver, even when one time slot and one

15 spreading code are assigned, the mobile station uses
the assigned spreading code and the time slot with
priority, enabling a packet transmission in & large
transmission volume as & result, if the transmission
can be dcne periodically and reliably until

20 information which the mcbile station is to transmit
is finished.

Fig. 17 is a drawing showing an example of
an exchange of control performed in a mobile station
and a base station when packet transmission 1is

25 carried out to the base station from the mobile
station. The mobile station carries cut a random
access to one ¢f time slots of a ccmmunicaticn
channel, and transmits a packet (S111).

Here, if it succeeds in transmission of a

30 packet, the packet transmission will be ended (YES
at S112). When it fails (NO at S112), the mobile
station carries out a randem access agaln to cne of

the time slots on the communication channel, and



station carries out a random access again to one of the tinme slots on the
comuni cation channel, and -34 transmts the packet (S111). Thus, the

nmet hod, wherein the packet transm ssion of the nobile station is carried
out by randomy accessing one of the time slots of the 5 conmmuni cation
channel s, without requiring a tine slot a5§§ggnent of the above-nenti oned
base station, is suitable when carrying out  a packet transmssion in a
smal | transm ssion vol une fron1the nDbiIe station to the base station. 10

Fig. 18 is a dra@ﬁ@%uﬁh?@%”@h@” théyb 11 AN exchange of contr ol

performed in the o Station ase station for changing a
transm ssion speed accordlnﬁnte awhﬁlmmmmmdpa@het itr arisamisscbas that the
nobile station is to transmt Eggn the nobile. station trans

t
reservation denaﬁ&ﬁ&ﬂﬂdﬁst%ntﬁé baSe At 1o loPedﬁnﬁﬁF%ﬁegggiﬁﬁHgnt

of a tinme slot andonspyeadbngseode drid sdt th\@ vohene 16ft 4 hert £aaSM ssi on
is also comuni cated (S120 20 Based on the -Infornmation about the
assi gnment dermnd CAWE 1 He2 £+ ARs APSSINGH Yol Wikh PPEmE ©GYe ok | @ 5E8Fi on, the

base station assigpg aaééﬂ?méket o2Nd e S%@@QLHQH(EQQJ%&P B £OMEHDL 8L ON
channel according to th ransmi ssi on vol une of the nobile 2_5 station,

and notifies thei ﬁesutwta@lehehﬁnbpﬁev"sxmg|@nt(SIzﬁﬁkfmhetn®bsmesgﬂ9p|on
transmts packets based %Pn %ggngoyggf%ireiy%%e($%%§? e$%f89¥1e'f t he

transni ssi on vol ufre “of° et’s atronrs to
transmt is Iarg&aﬁﬁ&hbesetséabe&m\Mﬂdtf@hocate atinme slot

10 Fig. 18 is a drawing showing an example of
an exchange of control performed in the mobile
station and the base staticn for changing a
transmission speed according to a volume of packet
transmissions that the mobile station is to transmit.

15 When the mobile station transmits a
reservation demand packet to the base station and
reguires an essignment of a time sloct and a
spreading ccde first, the vclume of the transmission
is also communicated (S120) .

20 Based on the information about the
assignment demand and the trersmission volume from
the mobile station, the base station assigns a time
slot and a spreading code on a communication channel
according to the transmissicn volume ocf the mobiie

25 station, and notifies the result to the mebile
station (S121).

The mobile station transmits packets based
on the notified result (S122).
Thereby, if the transmission veclume of the

30 packets which the mobile staticn i1s to transmit 1is
large, the base station will allocate a time slot
that is capable cof transmitting the big transmission

volume ({(for example, twoc or mcre time slots) and &



that is capable of transmtting the big transm ssion volunme (for exanple,
two or nore tine slots) and a -35 spreading code (for exanple, two or nore
spreading codes, and a spreading code of a snmall spreading factor), and

if the transm ssion volume which the nobile station needs is small, the

base station will 5 allocate a tinme slot and;a spreading code accordingly.
In this manner, the base station assigns a tine slot and a spreadi ng code
adaptively according to the transm ssion volume of the nobile station. 10

As for the nobile stalthpn, AchEaN$WSsd 0l Peed,aceor Qricﬂget%;i‘ggding
transm ssion volune 1s attained. Next, a description will follow asto how

t he base stationcaskignsaadt emepsleetd iarnd @ dpreddingmEd kotler ¢adinhe
reservati on dema acket transm ssio when_the _npbi,l e stafi ns-nits
the reservation Q%%ﬁﬁﬁ%}pa%ﬁgtlgg%iﬁ% %%%f%f%f%gﬁ.v'fﬁWF%hgﬁ%gﬁi%égstation
to the base stakicii& stavlibaneeusid riansimssiontak dgdaratatyon2@iafl
packets of Fxnx (the nunber of nultiplexing of spreading codes) is attained
as shown in Fg. 2£5.0C3 et hetpPEs&it®l /ENtT oPPTEEAR "F THESe Fxnx (the
nunber of spreadinngJuhihplgxing codes) are used for the reservation
demand packet 25 transmi sSion. in Fig. 19, the base station assigns
arbitrary kl pieces (kl bei g &hdst gradinsmunbeke BRge K@ta&Fxn) 26F 1gNfe @

slots as the reservalion deqpnd, RackelqIdansohasLABdNE 5} oL 8culi0f; the
Fxn pieces 30 of time sTofs that are presenht in oné frane. ‘Then, the
nmobi | e station spreadsethezneséswdtoondemeadof the mobile station.

10 As for the mobile station, a transmission
speed according to the transmissicgn vclume 1is
attained.

Next, a description willl follcw as to how
the base station assigns a time slcot and a spreading

i5 code fcr the reservation demand packet transmission,
when the mobile station transmits the reservation
demand packet to the base station.

from the mobile staticn to the base
station, & simultaneous transmission of & plurality

20 of packets of Fxnx (the number of multiplexing of
spreading codes) is attained as shown 1in Fig. 15.

In the present invention, some of these
Fxnx ({(the number of spreading multiplexi;g ccdes)
are used for the reservation demand packet

25 transmission.

In Fig. 19, the base station assigns
arbitrary kl pieces (kl being a natural number, and
¥1 <=Fxn) of time slots as the reservation demand
packet transmission time slots out cf the Fxn pleces

30 of time slots that are present in cne frame. Then,
the mobile station spreads the reservaticn demand
packet by one of ml pieces (ml being a natural

number, and ml<= total number cf available spreading



packet by one of m pieces (m being a natural nunber, and m <= total
nunber of avail abl e spreadi ng -36 codes) of spreadi ng codes determ ned

bef orehand by the base station and transmits the reservation demand
packet in the tine slot. In Fig. 19, atinme slot TS1 of a 5 subcarrier fl,
a tinme slot TS1 of a subcarrier f2, and a tige-slot TS2 of a subcarrier f3
and the like are assigned as the reservati on demand packet transm ssion
time slots. In the case of Fig. 20, an exanple of the 10 channel structure

i's shown wher ei nctoid'@s)S'@Essﬁag%acﬁﬁf@er@é&éisfﬁét@&{%é‘d aerbPedbha by
subcarriers are set up as the reservation demand packet transm ssion tinme

slots (kl=n). Fighedasetpeatase et ecxheshife Slhct sreserTstien all the

subcarriers fl-f B A5 58k BEQ%S igihecher esgryathgn demand packet transnission
time slots. In the case of Fig. 21, an exanplé of the channel structure is

shown, wherein part of the EnnEigsl dt® TSk tésmeetslup: &St hefreservation
demand packet. 20 t&gnsnissLo?ltine*slot % I<nh§in ? | subcarriers.

Sel ection of 1he SKPHiELes of ‘thé (iThS sTots may ¢ i SPRTSEEFFTF fém any
subcarriers, or mmy he ttostsnwausiyr dn Fi gubddrtihe tieashok HEST iofe t he
25 subcarrier f3 is not assigned as a reservation demand packet
transni ssi on ti M8 GtSS1HENERe Gade:Ofr FIYE V221 0an SR P BdF K ERe channe

structure i s showy.o Wier ek noal I ikhe djidwes slots of one subcarrier are set
up as the 30 reservation demand packet transmission time slots (kl=F).

Here, the nunber of subcarriferg¢hehatasetofipfFig. 20, an example of the

10 channel structure is shown wherein time slots TS1
generated for every frame 1n all subcarriers are set
up as the reservaticn demand packet transmission
time slots (kl=n).

Fig. 20 is the case where the time slots

15 TSl in all the subcarriers fl-fn are set up as the
reservaticn demand packet transmissicn time slots.

In the case of Filg. 21, an example of the
channel structure is shown, wherein part of the Time
glot TSl 1s set up as the reservation demand packet

290 transmission time slot (kl<n) in &1l subcarriers.
Selecticn cf the ¥l pieces of the time slots may be
dispersedly from any subcarriers, or may be
centinuously. )

In Fig. 21, the time slot TSl of the

25 subcarrier £3 is not assigned as a reservation
demand packet transmission time slct.

In the case of Fig. 22, an example of the
channel structure 1s shown, wherein all the time
slots of one subcarrier are set up as the

30 reservatiocn demand packet transmission time slots
{kl=F). Here, the number o¢f subcarriers that set up
reservation demand packet transmission time slots

may be two or larger.



reservation demand packet transm ssion tine slots nay be two or l|arger.
-37 In Fig. 22, all the tine slots of the subcarrier fl are assigned as
the reservation demand packet transm ssion tinme slots. in the case of Fig.
23, an exanple of the 5 channel structure is shown, wherein sone of the
time slots of one subcarrier are set up as-the reservation demand packet
transm ssion tinme slots (k!<F). Selection of kl pieces of the tine slots
may be fromdispersed tinme slots, or continuous tinme 10 slots, In Fig. 23,
TS1, TS2, TS4, and the |ike1af rtike sabcasliethkl tame: asss@pedrashche
reservation denmand packet transm ssion tine slots. When there are nunerous
reservation demarfdP93* phekefd GGS i 2 Predetdr milffed HER ¥ OALLPEMOEMNI | e

station, a reservatdion depBAdMRY NGt POenkesporded.  Then, according to the
nunber of the reservation demand packets the nunber of tinme slots, the

nunmber of spreading codes, IandhehecdskeofoF lthe Zlesavagxanpr26 ddndric:
packet transi Sl afe changed, In ddhe gasg Of BiG; 24 od) b 3.drquing
' 3 din the 8 stat

showi ng an exanple of confrol perforne ase I'on Wwhen t he base
station i s changisightdecfiuaber sabaesereat 8on denang packehbet ransm ssi on

time slots 25 ki (klrbeigg a natural nugger _kIS<;Fxn) according to the
nunber of the red&ifatydh Errgﬁﬂla&fﬁl&at% HufF ARG SEIpred¥t ef Fitfied 25&5i od
fromthe nobile gtation. séheckase Y@ty pnpieasyr eF thee nuiher sob+ s3Gdhe
reservation demand packets transmtted fromthe nobile station during the
pr edet er m ned pepqxﬁrom dispersed time slots, or continuous time

10 slots.

In Fig. 23, TS1, TS2, TS4, and the like of
the sukcearrier £l are assigned as the reservation
demand packet transmission time slots.

When there are numerous reserxvation demanad

15 packets during a predetermined period from a mobile
station, a reservation demand may not be responded.
Then, according to the number ¢f the reservation
demand packets the number of time slots, the number
¢ spreading ccdes, and the like for the reservation

290 demand packet transmission are changed.

In the case of Fig. 24, 1t is a drawing
showing an example df controcl performed in the base
station when the base staticn 1is changiné the number
of reservation demand packet transmission time slots

25 k1 (kl being & natural number, k1 <=Fxn) according
tc the number of the reservation demand packets
during a predetermined period from the mobile
station.

The base station measures the number of

30 the reservation demand packets transmitted from the
mobile station during the predetermined period
(S130).

If the measuring result indicates that the



(S130). If the nmeasuring result indicates that the -38 nunber of the
reservati on demand packets is larger than a certain threshold (YES in
S131), the nunmber of the reservation denmand packet transm ssion slots is
increased, and the position of the tine slot is 5 notified to the nobile
station (5133). If the neasuring result indiggtes that the nunber of the
reservati on demand packets is below the threshold (YES in S132), the
nunber of the reservation demand packet transmission slots is 10

decreased, and thefositoentat thesdiyer sbot gbganiotidirdetoithe Jpphil e
station (5134). If the nunber of the reservation demand packets is not

| arger than the tthrasshnl @efN®iinn tIFIBahcbiid (FRE Awnmtser3 bf . t hBer asadeat i on
demand 15 packets,d S0t DELOVALNG f N &pDRLdpL BN 31zl LBg o nuhar, of
t he reservati on demand packet transmni ssion EFofS is not C ange&. The
nobi | e station triansimdseasedserval idne demhndopackettlaecoidenglva tilwe

position of the 20 reservation. denmand. packet transm.ssion tinme sl ot
notified fromth& 19 aFPoﬁ.heFi“bo%ngei§tath§Wi($glsﬁ1)

owi ng an exanpl e of

control performed in the base sial s wheingheckase stiattbareghamrges dhe
nunber m (m being a natural 25 nunber, and m <= total nunber cf avail able
spreadi ng codes ) dCd heC EpFB&dILRF TOHRELPBr CERE NP RAVRET B> SdERERY packet

transm ssion accordi ng,{9-hBeanues ; 9f st he) reservalione. degandpackets
fromthe nobile station during the predeterm ned period. 30 The base

stati on neasur es fefee riuambeenoflentand resekvat toandevisrl packersst dansmitt ed

fromthe 10 decreased, and the position of the time slot is

notified to the meobile station (S8134).

If the numkber of the reservaticon demand
packets 1s not larger than the threshold (NO in
5131) and the number of the reservation demand

15 packets is not below the threshold (NO in 5132), the
number cof the reservation demand packet transmission
slots 1s not changed.

The mcbile staticn transmits a reservation
demand packet according to the position oI the

20 reservation demand packet transmission time slot
notified from the base station.

rig. 25 is a2 drawing showing an example of
control performed in the base station wh;n the base
station changes the number ml (ml being a natural

25 number, and ml<= totzl number cf available spreading
codes) of the spreading cocdes for the reservation
demand packet transmission according to the number
of the reservation demand packets from the mobile
station during the predetermined pericd.

30 The base station measures the number of
the reservation demand packets transmitted from the
mobile station during the predetermined pericd

(S140) .



nobil e station during the predeterm ned period (S140). -39 If the
measuring result indicates that the nunber of the reservation demand
packets is larger than a certain threshold (YES in 5141), the spreading
code m for spreading a reservation demand 5 packet is increased, and its
specification is notified to the nobile station (S143). If the neasuring
result indicates that the nunber of the reservation demand packets is

bel ow the threshold (YES in S142), the nunber m of 10 spreading codes for

spreading the reservation d?ﬁ?aﬁﬂ(es %%)@?} r? dB Eﬁé%e%ca&%ﬂéﬁ paLameter is

notified to the nobile statio nunber of the reservation
demand packets nsmbeir |@af gehet lmrseirhr@ttzrmescﬂmhaln(iN@amme]t& Si#1)zagdrt he

nunber of the regervation demand_. packet.s not . bel e threshold (NOin
5142), the spre%g‘l Ag S oofe” For "spréadi g 4 éY gsé?v&?\ﬁl&ﬁ 'dérind  packet is

not changed. ThesprRid®ishatban &hogses ne-{4 oayt Be re2Q Spfeash ngeriades
for the reservatl on demand packet transnmission notified fromthe base
station, and ° spPe&ds tanks t tAASAEEE I hé hsst VafPBA1dérand Packet. Fig. 26

is a draw ng showi,ng an. exgapPkgof.naant ra! ; PeLforgedsiyn the base station
when the base 25 gt ation cﬁgﬁgeg tGe nunberao the above ment i oned

reservati on demand packet tIéngﬁmessue@mmm steeylkl indlicdset hgthahatoral
e N T T DA e S
and nml <= total nmmeertmfemawablyassﬁmesdjm codeshuabear cilngofo t he
number of 't %)res%ggg 1ng codes for spreading the reservation demand
packet is decreased, and its parameter is notified
to the mobile staticn (S1i44).
When the number of the reservation demand
packets is not larger than the threshold (NO in
15 $141) and the number of the reservation demand
packets is not below the threshold (NO in 5142}, the
spreading code for spreading the reservatiocn demand
packet is not cheanged.
The meobile station chooses one from the
20 spreading codes for the reservation demand packet
transmissicn notified from the base staticn, and
spreads and transmits the reservaticn demand packet.
Fig. 26 is a drawing showing a; example of
contrcl performed in the base station when the base
25 station changes the number of the above-mentioned
reservation demand packet transmission time slots kl
(kl being a natural number, and kl <=Fxn), and the
number cf the spreading ccdes for the reservation
demand packet transmission ml (ml being a natural
30 number, and ml<= total number of available spreading
codes) according to the number cf the reservation

demand packets from the mobile station during the

predetermined period.



demand packets fromthe nobile station during the predeterm ned period.
-40 The base station neasures the nunber of the reservation demand packets
transmtted fromthe nobile station during the predeterm ned period
(S150). 5 If the nmeasuring result indicates that the nunber of the
reservation demand packets is nore than a c égain threshold (YES in 5151),
"the nunber of spreading codes ml for spreading a reservation demand
packet is increased", "the nunber of 10 reservation demand packet

transm ssion slots k1 is iggge sed’ or_/both are i@prqﬁ§edghm§gq the fact
is notified to the nobile $C&t P67 5153y 1t "ER& “"héasdri ng” FEEGFt ©°
indicates that the&e nuubervet ibhe deeseryati oncdemand rpacket sdi §rbel awel5
the threshold (YES in 5152), "the nunber of spreading codes m for
spreadi ng a reseP\¢&Yidh SHeRARE PACKES 'S YebF BASEFE T 191 RERbEFA of

reservation demandqpacket transm ssion slots kl is decreased" or "both are
decreased”, and the fact is 20 notified to the nobile station (5154) Wen
t he nunber of>the reservati 64 désamt:s packetsresuadt rarigertehahhile the

threshold (NO in_5151) an e n r..aof. the,r rvati qn .demand ckets is
not bel ow t he thrnéls)%oel)rd ?ﬁlO%ﬁ g%%%% %Slé? h%eﬁég e%aocf(estpsr ggai rr?éjl%%odes for
spreading a resehwat idncdemand paclkethi'c ahd({YERe inumheérl )of "tksenvabican

demand packet transnission, slots" are Hgg changgg: The npbil e station
[

chooses one fromPtheP P PosFt FOAS Sof™ht He®T eSBFTEFEF derfend® patkef ™
transm ssion tingesl0is podkspreadiing oesqfor "the number of

10 reservation demand packet transmission slots kl 1is
increased" or "both are increased”, and the fact is
notified to the mobile staticn {5153} .

If the measuring result indicates that the
number of the reservetion demand packets is below

15 the threshold (¥YES in S152), "the number cof
spreading codes ml fcor spreading a reservatilcon
demand packet is decreased", "the number of
reservation demand packet transmissicn slcts ki is
decreased" or "both are decreazsed"”, and the fact is

20 notified to the mobile station (51545 .

Wher the number of the reservaticn demand
packets is not larger than the threshold (NG in
$151y and the number of the reservation éemand
packets is not below the threshold (NC in S5i52),

25 "the number c¢f spreading codes for spreading a
reservation demand packet" and "the number of
reservation demand packet transmission slots" are
not changed.

The mohile staticn chocses cne Ifrom the

30 positions c¢f the reservation demand packet
transmission time slots and spreading cocdes Ior the
reservation cdemand packet transmissicn notified from

the base statiocn for spreading and transmitting a



reservation demand packet transm ssion notified from the base station for
spreading and transmtting a reservation demand packet. Fig. 27 is a
drawi ng showi ng an exanple of control perforned in the base station in the
case of the base station limting transm ssion of a 5 reservati on denmand
packet fromthe nobile station (for exanple,.transm ssion of a reservation
demand packet being restricted tenporarily) since a possibility of

i naccurate transm ssion of a reservation demand packet increases when the

nunber 10 of the reservatiop depangd 2363&(19 s increases, and the nobile

station transmitting a reservation d packet accordlng to the limt.
The base station neasures thegnuaberiofa dhewiegesvatiion demasdzpatkebs
transmtted fromthe 15 nobile stat.ion durlngeaﬁgredeternlned peri od

t

(S160). If the mE&Sirihy PeSGPEMFAdI-Cates® tha aLi@iber™ of g hedse of

reservation demarthPacked sstschangermitdadyy ar ceh LR stiresdhwold with (YES in
S161), a transmssion limt for a reservation denmand packet 20 Is nade

stricter tharﬁthée@lﬁl’r‘éﬁr‘l’%l‘é@néﬁﬁﬁéﬁ ratkahef remctnies Meotd ¢ edit & biehe
nobil e station ( eii %fg n@@sw§ﬂ¥%gg§yl ¢ 0dicates, (ﬁ%fﬁﬁsggmgggnber

of the reservatlon enan acketsis e threshol 62)
t he transn135|onﬂaqha¢:25enmgthesmeseﬂvairbﬂndenandlgackem1¢$ #mde | ooser

than the current con e fa c |s notlfled to tpe nobi | e

station (S164). F e uﬁ%%r gf ?ﬁec <Ervatiah® @éﬁﬁﬁ&r‘packets i s not
| arger than the E@SﬁﬂﬁﬁtﬁéhKﬁeman&OﬁiﬁﬂétaﬂﬂctheSﬁ&mwﬂeiﬁtEQEHumbe*

reservation emand. ackets is not below the threshold, the transnlsskon
limt is not haﬁge Qq«5¢ﬁe536§}01 demand packets increases

mobile station transmitting a reservaticn demand
packet according to the limit.

The base station measures the number of
the reservaticn demand packets transmitted frcm the

15 mobile station during a predetermined period (5160).

If the measuring result indicates that the
number of the reservaticn demand packets 1s larger
than a certain threshold with (YES in 8161}, a
transmission limit for a reservation demand packet

20 is made stricter than the current cocndition, and the
fazct is notified to the mobile staticn (S163).

If the measuring result indicates that the
number of the reservation demand packets is below
the threshold (YES in S16Z), the transmission limit

25 of the reservaticn demand packet is made loocser than
the current condition, and the fact is notified to
the mobile staticn (5164).

If the number cf the reservation demand

packets is not larger than the threshold (NC in

30 S161) and the number cf the reservation demand
packets is not below the threshold, the transmission
limit is not changed (NO 1in S5162).

For & mobile staticn making a random



For a nobile station making a random -42 access, the base station assigns
k2 pieces (k2 being a natural nunber, and k2 <=Fxn) of tinme slots for the
packet transm ssion, and further assigns n2 pieces (n2 being a natural
nunber, and n2<= total 5 nunber of avail able spreadi ng codes) of spreading
codes for spreading a random access packet._]?g nobil e station spreads the
random access packet by one of the assigned Spreading codes and transmts
in the assigned tine slot. 10 As shown in Fig. 28, the base station

assigns arbitrary | ec ( hei chatural. nu r,.and k =Exn)_ as
random access pa&cge%‘raﬁgreﬁ s%éisc?n Etn(?arrigl% of§°6 n“o;ﬁ)fh%l%?etshéxéxr?eﬁ%
slots that are preeseniuital onembleane.arAndkt he=mebi)l e 15 stat onrsgprieads t he
random access packet q¥,one of the nP pieces (nR2 being a natural nunber,
and nR<= total rrifoer %?e’évéirlaéﬁ“él%'?ﬁg%di Afdcodes)of 2$prdadi Ay codes
determned by the hases stapi gain@eféorr%h@ﬁlga@ngu&{b@}s,méﬁ%lrﬂzkhetroac%qom

access packet 20 transmission tine slots. In Fig. 28, the tine slot TSl of
the subcarri®er fjumhee ¢fnevskor LIS wfrepdisgbcadder of 2spard dilng

time-slot TS2 of t arrier _f LK r i as the random
access packet Zgotareea%g%gés%g%etaidﬁe@?aot%QEE%}}S. %f%egsﬁgv?sé%%g%anpl e of the
channel structure wherein Theemslotlse oftdhéchi rprdaots THei paraldm

subcarriers generated for everybframa ar Eﬁt up .as tcpe rgnd macceozds
packet 1ransm osFo QTHERFBEE P30 Iy . iR FrgiB6a (He Prfe Sl Graorsy
of all subcarriemnst alt=assi geed rasHde: £ angaeiacGass pasket

10 ARs shown in Fig. 28, the base station
assigns arbitrary kZ pileces (k2 being a natural
number, and k2 <=Fxn) as random access packet
transmissiocon time slots out of the of the Fxn time
slots that are present in cne frame. And the mobile

15 staticn spreads the random access packet by one of
the m2 pieces (m2 being a natural number, ard m2<=
total number of available spreading codes) of
spreading codes determined by the base station
beforehand and transmits in the random access packet

20 transmission tTime slots.

In Fig. 28, the time slot TSl of the
subcarrier fl1, the time slot TSl of the subcarrier
f2, and the time-slct TS2Z of the subcafrier f3 and
the like are assigned as the random access packet

25 transmission time slots.

Fig. 29 shows an example of the channel
structure wherein time slcts of the time slot TS1 1in
all subcarriers generated for every frame are set up
as the random access packet transmission time slots

30 {k2=n) .

In Fig. 29, the time sliots TSl of all
subcarriers are assigned as the random access packet

transmission time slots.



transm ssion tine slots. -43 Fig. 30 shows an exanple of the channel
structure where the tinme slots of the time slot TSl generated for every
frame of some subcarriers are set up as the random access packet
transmssion tine 5 slots (k2<n). Selecting the k2 pieces of the tine

slots may be from di spersed subcarriers, or_fjgrom subcarriers adjacent each
other. In Fig. 30, the tinme slot TS1 of the "subcarrier f3 is not assigned
as a random access 10 packet transm ssion tine slot. - Fig. 31 shows an

exanpl e of the channel strﬁgbqr% &qal L the ti sl ot sy ef -pA8 el
subcarrier are set up as therandom access packet transmssion tine slots

(k2=F). 15 In Figt@ictatt wherd nehs|lotseoblthe cfubcer rierefklareTS1
assigned as the randon1ac§e§s packet %;ansni sion time slots, Fig. 32
shows an exanpl e G $Het €hanfél < stirilict TP wA réoﬁﬁwgghc {ﬁée§ﬁog§eof one
subcarrier 20 artSeipUpsashkhe drangon agceessppagkat dramsnission tlimee
slots (k2<F). _In Fig. 32, the tine slot TS1, the tinme slot T52, and the
time-slot TS and ies | (k2<BF -t F&1GbERFr FBE FF &i& S| yhebN&s tRE r andom

access 25 packetsqug§q%§§i9g tH 180 34 0L Se r SELECLILRG Hive: K2 phecesqaf tine
slots may be fromdisperSed tinme slots, or tinme slots adjacent each

other. If there aredmmeieus edndommatcessh30tpackets during the
D ron Pe' on, om 1B e B ShenGe o e oLt
subcarrier £2 is not assigned as a random access

10 packet transmissicn time slot.

Fig. 31 shows an example of the channel
structure where all the time slots cf one subcarrier
are set up &$ the random access packet transmission
time slots (kZ2=F).

15 In Fig. 31, all the time slots of the
subcarrier fl are assigned as the randcm access
packet transmission time slots.

Fig. 32 shows an example of the channel
structure where part of time slcts of one subcarrier

20 are set up as the random access packet transmissicn
time slots (k2<F).

In Fig. 32, the time slot TSl,_the time
slot TSZ, and the time-slct TS4 and the iike of the
subcarrier £l are assigned as the randcm access

25 packet transmissicon time slots.

Selecting the k2 pieces cf time slots may
pe from dispersed time slots, or time slots adjacent
each other.

If there are numercus random &ccess

30 packets during the predetermined periocd from mobile
staticns, & chance may arise that ccmmunication 1is
nct available. Then, according to the number of

random access packets during the predetermined



random access packets during the predeterm ned -44 period, the nunber of
random access packet transm ssion tinme slots, a spreading code, and the

| i ke are changed. In the case of Fig. 33, it is a drawing 5 show ng an
exanpl e of control perforned in the base station when the base station
changes the nunber of random access packet_giansm ssion tinme slots k2 (k2
being a natural nunber, and k2 <=Fxn) according to the nunber of random
access packets fromthe nobile 10 stations during the predeterm ned period

- The base stati Qn  RASUr e8ct oMU £ Of 2 n HBRdAMRGCESS: PREKELS
transmitted fromthe nobile stations during the predeterm ned period

(S230). If the neasurimysseésol timdicates, t habPrigedirdy nupder ofdt @ andom
access packets iﬁjﬁpre }%agbgq geftain threshold (YES in S231), the nunber
of random access pacekeEf ransmssioon slots is i ncreased, and the position
of the time slot is notifiedntaHehezswbeterstat idéns (1S288) a 20 zkfirtche
measuring result indicates that the nunber of randﬁggacc Ss p i

ackets is
bel ow the tht esEOAG YVESS T nE35H) ¢ tHe TUMbEP L of SEHE FAFdont 5§8e§sas§acket

transni ssion sl ot d+; glechpasedn Ak sd her Posbhi em=efgdhechb musbetr losr
notified to the 25 nobile stations (S234). if the nunmber of the random

access packets TR ndfECERaPAME T hr e3ROPASENOT F9¥315aRd tHe runber
of the random ac%‘}gi?nuga&kl‘?é%u'r%ln%ur@?ép}’v 1he xbhreshgld {NQ,ipi8233), the

nunber of the ran 0 access packet transm ssion slots is not changed.

The nobil e stati oind ramsihetsod ramdom access packett actoeni nhet pothid e

position of f@e stations during the predetermined pericd.

The kbase staticn measures the number of
random access packets transmitted from the mcbile
stations during the predetermined periecd (5230).

If the measuring result indicates that the
15 number cf the random access packets is more than a

certain threshold (YES in S$231), the number of

random access packet transmission slots is increased,
and the position of the time slot is notified to the
mobile stations (8233}).

20 If the measuring result indicates that the
number of randcm access packets is below the
thresheld ({(YES in 5232), the number oz the randcm
access packet transmission slots is decr;ased, and
the position of the time slot is notified to the

25 mobile stations (8234).

If the number of the randcm access packets
is not more than the threshold (NC in $231) and the
number of the random access packets is not below the
thresheld (NO in $232), the number of the random

30 access packet transmission slots is not changed.

The mobile station transmits a randcm

access packet according to the positicn of the

random access packet transmission time slct notified



random access packet transm ssion tinme slot notified -45- fromthe base
station Fig. 34 is a drawi ng showi ng an exanple of control perfornmed in

t he base station when the base station changes the nunber of the spreading
codes ml2 5 (n2 being a natural nunber, and nR<= total nunber of available
spread' -no codes) for the random access packet transm ssion according to

t he nunber of random access packets fromthe nobile station during the
predeterm ned period. 10 The base station neasures the nunber of the
random access packets txansakkt edfrigiathe nobile stations during a
predeterm ned period (S240). If the neasuring result indicates that the
number of random access pacRéfs i3¢ gy gerdfhdAng FHoem@i a0t Bréskaled AEYES
n S241), the nugher .Of: sDEeadiag codes, dPploL sheeading, a.f andamiaceess
packet is increased, and 1fs paraneter is notifie to the nobil'e station
(S243). 1-f the swasuramgchesgkt itrdi catresethatt the 20 gambeg obdelem?
random access. packets is below the _-threshold (YES in _S242 t he_nunber, of
t he spreadin} cdH@s 1?%r°sBF%§&FﬁgIPH§b?and RFaggé"s‘ﬁa%%%t“f?QEf of
decreased, and itsaspechfécapirendindiaiddéeeq tort ke Mid@nstatiees (S244).
25 When the nunber of random access packets is not nore than the threshold
(NO in S241) andPEK&ehukbaPSBE SERETT aHefoht dé8es$ Cpddicet s TRehof thel | ow t he
threshol d (NO -i R $242) . o L BesRURRRH Lfs thEcSPReadiRG : 1G0UeSa  9FnSRREeaRINg

t he random access packet is not 0 chanced. The nobile station chooses one
fromthe spreadithg codesenstrinfined forcomethe base station for

10 The base station measures the number of
the randem access packets transmitted from the
mobile stations during a predetermined pericd (SZ40).

If the measuring result indicates that the
number of random access packets 1s larger than a

i5 certain threshold (YES in S241), the number of
spreading codes m2 for spreading & random access
packet is increased, and i1ts parameter is notified
to the mobile staticon (5243} .

I1f the measuvring result indicates that the

20 number cf the random access packets is below the
threshold (YES in £242), the number c¢f the spreading

codes mZ2 for spreading the random access packet is

=

decreased, and its specification is notified to the
mobile station ($244).

When the number of random access packets

[A]
@1

is not more than the threshoclid (NO in S$241) and the
number of the randcm access packets i1s not below the
threshold (NC in $242), the number of the spreading
codes for spreading the random access packet 1s not
30 changed.
The mcbile station chooses one from the
spreading codes notified from the base station for

the randem access packet transmission, and spreads



t he random access packet transmi ssion, and spreads -46 and transmts the
random access packet. Fig. 35 is a draw ng showi ng an exanple of control
performed in the base station when the base station changes the nunber of
t he above-nentioned 5 random access packet transmission time slots k2 (k2
bei ng a natural nunber, and k2 <=Fxn), and the- nunber of the spreading
codes for the random access packet transm ssion n2 (n2 being a natural
nunber, and n2<= total nunber of avail abl e spreadi ng codes) 10 according
to the nunber of shhe Tandoniascess packdis zfcomst becysy |l e station during

the predeternined period. The base station neasur%s t.he nunber of . the
random access packets transhitBted riomt He* 4% RBbPPE W | DhsSdarPag e

predet ermi ned periQd {5250) robfelhe Hreasarbfge r esukt; drndieat esnthat sthe
nunber of the random access packets is larger than the threshold (YES in
5251), "the nunber:acfiathecR@ngpreddicngreoles ¢6r tEpr dddivi TRt aREEM

access packet n® _is.inc toar it ehgyg% r.of the random. . acgess packet
transnissiongilof§q< ngsﬁggga %&xﬁﬁlh ot ﬁa?ggfhcﬁégggdg, a%d thz act
thereof is notifheadhd oathecnobill ewstlatt pnat$2b3) <=F%r)f, tdmednthsuri ng

result indicates that the_ nunber of the random acce ackets i s _below the
threshol d (YES i RUSSEDy ©f{ hRenGRE&G® G ¥ he® %ﬁrgg&i33“%06%%5?%ra§5F$§ding

t he random access,z packet r8R:ins s@daereased{m@roéthg rurheru ot hembardom 30
access packet transmission slots k2 is decreased” qor "both are decreased”,
and the fact therés 78<=nbPieiled e he® hobt felabdts GiPs2845¢ codes)

10 according to the number of the randocm access packets
from the mchile station during the predetermined
pericd.

The base station measures the number of
the random access packets transmitted from the

15 mobile stations during the predetermined perilcd
(5250} . _

If the measuring result indicates that the
number of the random access packets is larger than
the threshcold (¥YES in S$2%51), "the number of the

20 spreading codes for spreading the random access
packet m2 is increased" or "the number of the random
access packet transmission slots k2 is increased” or
"both are increased", and the fact theregf is
notified to the mobile station (5253).

25 If the measuring result indicates that the
number of the random access packets is below the
threshold (YES in S$252), "the number of the
spreading ccdes for spreading the random access
packet m2 is decreased” cr "the number of the random

30 access packet transmissicn slots k2 is decreased"” or
"hoth are decreased”, and the fact therecf is
notified to the mobile staticn (5254).

If the number c¢f the randeom access packets



I f the nunber of the random access packets -47 is not nore than the
threshold (NO in 5251) and the nunber of the random access packets is not
bel ow the threshold (NO in 5252), "the nunber of the spreading codes for
spreadi ng the random access packet” and 5 "the nunber of the random access
packet transm ssion slots" are not changed-4The nobile station chooses one
fromthe positions of the random access packet transm ssion tinme slots
and the spreadi ng codes for the random 10 access packet transm ssion, which
are notified froms trhet baseestratarom; handh spseadsl ant tianshbls thel trendom
access packet. Fi 36 shows an exanpl e of control erformed in _the hase

station when the_.?RF%t%_iBHe 5Tt r?%f@sfrgﬁﬁﬁ%. oh?o?oﬁ P&ﬁ&&n Tess
packet from a nohid.e statGonnef o exaapf e, » Lhansingsd Oo f Sthkeshlictlad: g
tenporarily) and the nobile station transmts the random access packet
accordi ng to thecddan tfonhér reie el e of 2NHETY &ftons Ackessepackads 20

i ncreases, sipce .there, is,a,pessihidity shat , transmssiop of .the randgm
e

access packets may not be performned accurately. ase station neasures
t he nunber of thdatandoaraccess gJacketd.transmtted fromthe 25 nobile

station during the predeterpined perjod 260) . I f the nmeasuring result
i ndi cates that the nunber of & A& h%oﬁ?égéggsﬁﬁﬂﬂ&ﬁ% P81 aFG& YHan the

threshol d (YES i nc326d)ona bransid ssi®dohi 8tteafls 3k dihet r andaamacesss
packet is made stricter than the current condition, and the fact thereof
is notified to thH&$obiPesSsedd dgingsdpR§ading codes for the random

10 access packet transmission, which are ncotified from
the base station, and spreads and transmits the
randcem access packet.

f control

o]

Fig. 36 shows an example

performed in the base staticon when the base station

15 restricts transmission of a random access packet
from a mobile station {for example, transmissicn 1s
restricted temporarily) and the mobile station
trarnsmits the random access packet acccocrding to the
limit, when the number of the random access packets

20 increases, since there is a possibility that
transmissicn of the random access packets may not be
performed accurately.

The bese statlon measures the %umber of
the random eaccess packets transmitted from the

Z5 mobile station during the predetermined period
(52€0) .

If the measuring result indicates that the
number of the random access packets is larger than
the threshold (YES in $261), a transmission limit of

30 the random access packet is mede stricter than the
current conditicn, and the fact therecf is ncotified
to the mobile station (S263).

If the measuring result indicates that the



| f the nmeasuring result indicates that the -48 nunber of the random access
packets below the threshold (YES in 5262), the transmssion |imt of a
random access packet is nade | ooser than the current condition, and the
fact thereof is notified to the 5 nobile station (5264). The transm ssion
limt is not changed, when the nunber of the;random access packets is not
| arger than the threshold (NOin 5261) and the nunber of the random access
packets is not below the 10 threshold (NOin 5262). In the second

enbodi nent of the present «i AMENLLARoMA Jid e shakkber ghangestie
transm ssion speed according to the magnitude of the transm ssion vol une

of packets that theemdinle $¥Afi on 5940 15-1¢ ahsATEN LS e FOPEBWPAG? a
mode of the Changgﬁ%;% thgcLrangli-gaion Spead acgorLding g, the. Lrgnsahssi on

vol une is shown. ~ an-exanpl e 1s sho erein a nobile station
1 uses p pieces eforspreash nganddeshe2d afcor Packed ikt npltexi gd ahd thansm ts
the packets at a transm ssion_sp % tinmes as fast in conparison wth a
transni ssi on Spe8d0f-% %"r’)FFant(g?i oﬂ'ﬁ 2. Fig. 38 is a draw ng show ng an

exanpl e which realizes a vankahlenlshans &si bimspeed by ta cRBnhage station
assigning a nobile station a spreadi g% code, spreading factor of which is
changed accordi nghefo e RRAREH €% A S d1AMECDBf 2FRE SFpMALREat +8n" Wi t hi n

one tine sl ot TSl%er%golco Ri cabi em chaphed . (FbJ: n3828hgws ow t e

transm ssi on spee the nobile station 1 is nade SF tinmes as fast as

conpared w th theurdisit ec 8t abeomandea cigesateacheitrg tshersaney by GSeng a
spreading code. $preadiN; (o in s262) .

In the seccond embediment of the present
inventicn, a mcbile station changes a transmission
speed according to the magnitude of the transmission
volume ¢f packets that the mobile station 1s to

15 transmit. In the following, a mocde cof the change of
the transmission speed acccerding to the transmission
velume 1s shown.

In Fig. 37, an example is shown wherein a
mobile station 1 uses p pieces ¢f spreading codes

20 for packet multiplexing and transmits the packets at
& transmission speed p times as fast in compariscn
with a transmission speed cf a mobile station 2.

Fig. 38 is a drawing showing a; example

which realizes a variable transmission speed by a

25 base station assigning a mobile station & spreading
code, spreading factor cf which is changed according
to the transmission volume of the mobile station
within one time slot TS of a communication channel.

Fig. 38 shows how the transmissicn speed

30 0f the mobile station 1 is made SF times as fast as
compared with the mobile station 2 (a chip rate
being the same) by using a spreading code, spreading

factor of which is 1/SF of the spreading ccde for



factor of which is 1/SF of the spreading code for _49 the nobile station
2, for spreading packets of the nobile station 1. Fig. 39 is a draw ng
showi ng an exanple which realizes a variable transm ssion speed by the 5
base station assigning arbitrary q pieces of tine slots (g being a natural
nunber, and g<=Fxn) to a nobile station withip one franme of a

comuni cation channel according to a transm ssion volune of the nobile
station. 10 Fig. 40, Fig. 41, Fig. 42, and Fig. 43 describe an enbodi nent
wherein how the hase 1@athonsRenfel s, af‘oﬁs§b9@%%ﬂtm;#Wp£@]@-@gbngfatthleeaSt
two of the nunber of spreading codes p, a spreading Tactor of the
spreadi ng code, time>nmberzdfcti e slots g, 15 according to the
transm ssi on volume of the hi | station, _ln_Fiq. 40, he tr i

speed of the nmobile stationl%'i§%uﬁsaf %%%&*‘9n%§?%ﬁ%%n%3r?ggﬁg%ﬁth t he
mobi | e station 2wHikm@sségniagst ke vebi 4@l 20+ statsimdrs sli gn pspees ofy the
spreadi ng codes that have a 1/SF spreading factor of the sgregdin fact or
of the  Sproadi ndaces bf CLAB MGG St &t BA: 52 5FY FHAT1TORC £o A
described in Fig.sR3&dn figeidd &haatfansnmssben spaed 9t=the) 25 nobile
station 1 is further set "at pxq tines of the nobile station 2 by assigning
p spreadi ng codes'alpi leaghatimg s1idthiol ¢he ABBMEe St &t | 9TV NER2&ddit i on
to as described I, g1 39 Bl AP Shous: alnexaTRl o MNEL Lt Be 39
transm ssi on speed o the fobi 1 ¢ station 1 s set at gxSF times of the
nmobi |l e station 2npbiassi ghengotthe nobile station 1 spreadi ng codes that

have a 1/ SF ., Fig. 40, Fig. 41, Fig. 42, anrd Fig. 43

sSSsi on

describe an embodiment wherein how the base station
performs an assignment by changing at least two of
the number of spreading codes p, a spreading factor
of the spreading code, the number cf time slots g,

15 according tc the transmission volume of the meobile
station.

In Fig. 40, the transmissicn speed of the
mobile staticn 1 is set at pxSF times in ccmpariscn
with the mobile station 2, by assigning the mobile

20 station 1 p pieces of spreading ccdes that have a
1/SF spreading factor of the spreading factor of the
spreading code of the mcbile station 2, ;n addition
to as described in Fig. 238 )

In Fig. 41, the transmission speed of the

25 mobile station 1 is further set at pxg times cof the
mobile station 2 by assigning p spreadlng ccdes to
each time slot of the mobile station 1, in addition
toc as described in Fig. 39.

Fig. 42 shows an example wherein the

20 transmission speed of the mobile station 1 1s set at
gxSF times of the mobile staticn 2 by assigning the
mobile station 1 spreading cocdes that have a 1/SF

spreading factor of the spreading factor cf the



spreadi ng factor of the spreading factor of the -so spreading code of the
nobil e station 2, and further assigning g tines as many tine slots. Fig.
43 shows an exanpl e wherein the transm ssion speed of the nobile station
is set at 5 pxgxSF tinmes of the nobile station 2 by assigning g tinmes as
many tinme slot as the nobile station 2 to th@_nnbile station 1, and
further assigning p pieces of spreading codées that have a 1/ SF spreadi ng
factor of the spreading factor of the spreading code of the 10 nobile

station 2 in each tiJdm®;slot gf.the mohile o%stgtgea_tégét\'%théartﬁieggbtmr

embodi ment of the present invention will escri

enbodi nent i s anaesbathmentg tb5meel ats veerto dowal sEAkssi.n a

mul ti-carrier/DS-CDMA nobi e communication system, A base stat
transmtting i nformation to" *Bach use¥ Ui t#" a® d6WAIN K "&amhel ¢ ?ructure of

the third enbodicrertsof s henpeesent dnvend i00pise2@ teanfd-gur edsagegshawn in
Fig. 44, for exanple. The nmulti-carrier/DS-CDOVA nethod is used for this
base statloﬁ3aspaﬁ%ﬁﬁx%smﬁﬁtHédthﬁnWQEfl%4S*?ﬁH§”b§s@%ﬁ%ﬁ$bﬁ“ A6l Gdes a

common- cont r ol C*ﬂ%ﬂt%%l éB@“ﬁé@&'? lé”' tlolt11aé’sgfe?ﬁo%*l%“@tagt?{'@ﬁa&' Qg units
12 (#1) through 12 (#m), a nultiplexing unit 13, a nulti-carrier

nmodul ati on unit th4, mnﬂhkﬁtﬁaﬁ$npmtﬂnganﬂtfa51b¢hea©@mgnun@ontp@bces

channel generatign %ﬁ; Carr'%%so% au?%ﬂQM%dE“l?%Pa%sh%ﬁu91n§d§89Er0'

i nformation synbol each user ~accordin 0 a Speéci Fi7C spre ¢ade

sequence, and genér attes spspaeadignd zcoader @brtEspepdbm@Jngtémﬂeonfrmke

I nformation %ynbooblle staticon 2 in each time slot of the mobile
station- 1.

Next, the third embodiment of the present
invention will be described.

The third embodiment is &n embodiment

15 relative tc downlinks in & multi-carrier/DS-CDMA
mobile communication system.

B base station transmitting informaticn to
each user with a downlink channel structure of the
third embodiment ¢f the present invention is

20 configured as shown in Fig. 44, for example. The
multi-carrier/DS-CDMA method is used for this base
station as an access method.

In Fig. 44, this base station Encludes a
cemmon~control channel generaticn unit 11, user

25 channel generaticn units 12 (#1) through 1Z (#m), =z
multiplexing unit 13, a multi-carrier modulation
unit 14, and a transmitting unit 15. The common-—
coentrel channel generztion unit 11 carries out
bandwidth expansion of a control information symbol

30 of each user according toc a specific spreading code
seguence, and generates a spreading code

corresponding te the control information symbol.

Each of the user channel generation units 12 (41)



Each of the user channel generation units 12 (#l) _51 through 1-2 (#m
carries out the bandw dth expansion of the information synbol which is to
be transmitted to each user according to the spreadi ng code sequence
corresponding to each user, and generates 5 the spreadi ng code
corresponding to the information synbol. The;oultiplexing unit 13

synt hesi zes the spread codes corresponding to the information synbol from
each user channel generation units 12 (#!)-12 10 (#n), then the synthesized

signal and the sprgad,qcodes (ganreshondifgche the eodwiatAf expakisQn
synbol from the above-Tenti oned common-control channel generation unit 11

are multipl exed adcorth ngn forazsriedetermppedval gbriltthmc The &aFgoertifihest
this 15 nultipl%gquugan pe.set. rhitrarily. Eor. ex Ergel NfOrmation
can be nultipl exed using time mul ti"pl 'ex? ng wherei imformation is inserted
periodically in eweneitxedoperispdndiegueacyachulitsigd examg whereisrnes
information is inserted into a 20 certain specific subcarrier, or code
mul ti pl exi ng > whé& PRLFEF praxicrg's sc‘b]éjf‘f'BPﬁﬁalW d%Certai htT8pa&THiE:
code, or any conbiaadpn thereof. The multi-carrier nodulation unit 14
nodul ates so that the nultiEIexed signal fromthe 25 nmultiplexing unit 13
is distributed over a plurallfey™ult g eees)dofNditbdat ri €t T L RIFEEE- &S i er)

conponents  (the dJnverse-diser ete fuyd nibEansf on@ IR naThen sl
signal containing'the two or nore subcarrier conponents obtained i'n this
mul ti-carrier nodulcationcBOuagnitt charimel ransairetednt onthest EAnSMl iy unit

15 ,one by oflp. ad( he, Abover e Aeds 5L 002l syt rAE N Abed i th s
codes correspending to the control information
symbol from the azbove-mentioned common-control
channel generaticon unit 11 are multiplexed according
to a predetermined algorithm. The algorithm of this

15 multiplexing can be set up arbitrarily. For example,
information can be multiplexed using time
multiplexing wherein information is inserted
periodically in every fixed periocd, frequency
multiplexing wherein infeormetion is inserted into a

20 certain specific subcarrier, or code multiplexing
wherein multiplexing is performed by a certain
specific code, or any combination thereof.

The multi-carrier modulation u;it 14
mocdulates so that the multiplexed signal from the

25 multiplexing unit 13 is distributed over a piurality
(n pieces} of subcarrier {multi-cerrier) components
(the inverse discrete Fourier transform: IDFT). Then,
the signal containing the twoc or more subcarrier
components obtained in this multi-carrier modulation

30 unit 14 is transmitted to the transmitting unit 15
one by cne, and the above-mentioned signal 1is

transmitted from this transmitting unit 15 to each

user (mcbile station). 2 frequency interval of the



user (nobile station). A frequency interval of the -52 subcarriers used in
t he above-nentioned nulti- carrier nodulation unit 14 is set up at p tines
(p being a positive real nunber) of an updating frequency (chip rate) of
each spreadi ng code 5 sequence used in the conmmon-control channel
generation unit 11 and each of the user changel generation units 12 (#1)
through 12 (#m . The above-nenti oned common-control channel generation
unit 11 is structured as shown in Fig. 45 10 In Fig. 45, the

common-control chapnel r geneLati-ey U tedd ipslHdesan dpdd nkultansni ssion-
control information generation unit 20 and a synthesizing unit 60. The

upl i nk transm ssicarr tont el uilaftdratatioht gefet &t 6 wh t2 20 gehBEAL ¥ 15
i nfformation for ntrolli a.transm ssi. ol c ki le
station), and in%fﬁd%g % $§3ﬁ§%$%%§%%§ﬁﬁgag$éggh??o%q:ﬁﬁﬁ%%tign generation
unit 21, a firstdgcpnsntgsi(ahigottatod) | of oe aahi eprgenerag i oodeunit 22, a
second transni ssi on-control %g{orn&tion 20 generatio it 23, a channel

al | ocati on inf or FRIHHCGeHEFEt idh UHT t“DH"CHnFCR® E 2Ry unit 25. The

transm ssi on poweferCOMd £ obni harMatl oins generabiror nuNids 21 geagnaties a
transm ssi on power control command to gerforn1the transm ssi on power 25
control of an upldsfleoitine u&erts Pre fFksttrEPHASNISSi Ot tontro

information generation unit 22 éﬁg&gf%@@tQQHEBOEgﬂydglg@ggpolsggﬁdﬁ%l
frequency, the nunber of codes, a tine slot, and transmtting perm ssion

probability of rardorractessurtiat bf elsosB8Oub&vassl ghedshewa randord actéss,
based on traffic information an %hg%!'%ﬁe Ihesecond, £ £ aPsphgshea-

control inforhmation generation u gener ates
generation unit 11 includes an uplink trensmission-

control information generation unit 20 and a
synthesizing unit 60. The uplink transmission-
control information generation unit 20 generates

15 information for controlling a transmission from each
user (mobile staticn), and includes a transmission
power control information generaticn unit 21, a
first transmission-control information generation
unit 22, a second transmission-contreol information

20 generation unit 23, a channel allocaticn infermation
generation unit 24, and a synthesizing unit 25.

The transmission power ccntrol information
generation unit 21 generates & transmissgon power
control command to perform the transmission power

25 contrcl cof an uplink of the user. The first
transmission-control information generaticn unit 22
generates control infcrmation, such as frequency,
the number of codes, a time slot, and transmitting
permission probability of random access that are to

30 be assigned to a random access, based on traffic
information and the like. The second transmission-
controcl infcrmation generation unit 23 generates

control information, such as frequency, the number



control information, such as frequency, the nunber -53 of codes, a tine
slot, and transmtting perm ssion probability of random access that are to
be assigned to a reservation demand packet, based on the traffic
information and the |ike. The channel allocation 5 information generation
unit 24 generates information, such as fregiency, a code (a spreading
factor is also included), and a tinme slot that are assigned to a user to
whom a perm ssion of transmission is to be issued in response to a

reservation demand pagket. J10:The thansni.ssi on: pRURE eonly e spiwENEL from
t he above-nentioned transm ssion power control information generation unit

21 varies accordingbedid it att overdogomant Tattoatt PARSHSH DN EhafRER
bet ween each user (nobile station) ) S o] i nf or pat i.on
Eo 5r;%§$E$ﬁ£lO?hggﬁﬁ%éﬁﬂaéﬁ%é b%geﬁ:%#(%hé £_5h L

peculiar to each-us e and,” each tonfro ormation from
the first transphssirancciont rohdi nfher matkieon Yemecathorluriltl @2atand t he

second transm ssion-control information eneration unit 23 and infar.mtion

about the channet™56 8104 | SREFFGMNe Chahnélt F9T5Eat TR RFGH L oH -

control unit 24 apenpi;aces: &f,EALY! Mat icQLoMDEpEeadeach Usetor The
synthesi zing unit 25 synthesizes each information bit fromthe
transni ssion powetSeortwiudeg) i nfadmat itdimYehe? bt £BA tuFite 2SS tBBEF &t

transm ssion-contr gl i,nL.OUMBL L AN, 0BRGLALI O NG E 22015t SE6ONAs to be

transm ssion-control information generation unit 23, and the channel
al l ocati on i nformatuiesh igeneeattoreunict 24 aceoy dihgnt ¢eaBod pped&eér m ned

al gorithm gﬂp synt hesi zed fﬁgngkan%%wggf%%i% &kacgﬂy£§§igéﬂﬂaHBit 25 is
out putted romthe uplink tTransm ssion-contr P T hf 6rmation
from the above-mentioned transmission power control

infecrmation generation unit 21 varies according to a
state of & ccmmunicaticon transmissicn channel
between each user (mcbile station), and serves &S

15 control information peculiar to each user. On the
other hand, each ccntrol informaticn from the first
transmission-control information generation unit 22
and the secend transmission-control information
generation unit 23 and information about the channel

20 zllocation from the channel allcocaticn information
control unit 24 are pieces of information commen O
each user. _

The synthesizing unit 25 synthesizes each

information bit from the transmissicn pcower contrel

25 information generation unit 21, the first
transmission-control information ¢eneraticn unit 22,
the second transmission-contrel information
generation unit 23, and the channel allocation
information generation unit 24 according to &

30 predetermined algorithm. The synthesized signail
acquired in this synthesizing unit 25 is outputted
from the uplink transmission-control information

generation unit 20 as uplink transmission contrel



generation unit 20 as uplink transm ssion control -54 information. The
control information fromthis wuplink transm ssion-control information
generation unit 20 and ot her common-control information are synthesized
in the synthesizing unit 60, and the 5 synthesized signal is outputted from
t he common- control channel generation unit-44-as information for
controlling the transm ssion fromeach user. Here, in the above, although a
description about a bandw dth expansion process by a spreading 10 code

has been onitted,; ifer-handvhdt IThexpansionl piocesssaby d-hef spneading code
sequence of the above- nentloned synt hesi zed S|gnal is perfornmed in the
latter part of tH®labokel RBAEMFSH Lyt HesT 2t ng éﬁﬁ@“?ﬁ?”a%ﬁn?ﬁétlon

above-mentioned ¢onty o} i pfar MREHAN d ndSn Out pEthed ifram:fhei senepa- control
channel generation wunit 30 concerned as a spreadi ng code as nentioned

above. Further, &&W§H0MﬂlﬁﬁdFﬂ@ e aivetabdvel ngemntiidnel coriBntERanne
generati on qut 11 ¢ qage S%E{ q¥q{§d Qp%Eggdlurkﬂpugggscgm&g§ponse
fr ¥

i nformation generéi|on uni € response i nformation

generation unit 3@rgener ateantke @&spnnselonnﬁonmaﬂﬂonﬂnorméspmndung to

uplink transm ssions of 25 each u and incl udes user resgons
(e

i nf or mati on geneﬁﬁil%ﬁnEﬁPt B3P M throtghi31-0M éﬁ??e%% AdPR§E to each

user and a synthesizing uni 32, Bach-10d ibheveysar trespgnse da%emmmﬂﬂmm
generation units 31 (1) through 31 (n) generates response connan%s ACK and
30 NACK to the upHTikt pacRerhSirisrha THrdespORdPAG CESer .OY TheSBYAfHeSi%i ng

unit 32 synthesi zesyd nf QL MBLILAN onPitSe d el et kveaheWtike 1 espenseieanmands
from each of

process-by the spreading code sequence ¢f the above-
mentioned synthesized sigral is performed in the
latter part of the above-merntioned synthesizing unit
60, and the ekcve-mentioned control infcrmation Is

15 outputted frem the common-control channel gereration
unit 30 concerned as a spreading code as mentioned
above.

Further, as shown in Fig. 46, the above-
menticned ccmmon channel generation unit 11 can be

20 structured so that it inciudes a response
infermation generation unit 20.

In Fig. 46, the responge information
generation unit 30 generates the responsé
information corresponding to uplink transmissions of

25 each user, and includes user response information
generation units 31 (1} through 31 (m) corresponding
to each user and & synthesizing unit 32. Each of the
user response information generation units 31 (1)
through 21 (m) generates response commands ACK and

30 NACK to the uplink packet from a corresponding user.
The synthesizing unit 32 synthesizes information
bits relative to the response commands from each of

the user response information generation units 31



t he user response information generation units 31 -55 (1) through 31 (m
according to a predetermned algorithm The synthesized signal fromthe
synthesizing unit 32 is outputted fromthe response 5 information
generation unit 30 as response information for an uplink transm ssion.
Here, the response information is synthesiz§g+mﬁth ot her common-contr ol

information (the control information fromt uplink transm ssicn-contro
information 10 generation unit 20 shown in Fig. 45 nmay be included) in the

synt hesi zing unit _60._.Further,..a haown. in.Fig. .47, the onoon. annel
generation unit ff§céﬂq%%u%$rﬁ%t nga§U% ‘dfﬁgtLg EOEﬁEﬁﬁ%%odﬁéﬁgg
informati on generatgn tmmt 15 40 is included. In Fig. 47, the conmon

broadcast information generation unit 40 includes a tinme information
generation unit 41, a cell FAPoPHELIST L gethef abP6n dit™ 42'€a traffic

i nformation generati.qn 20, upht wA3+ ax oad &rablke canfardmtioa gergoatdeon
unit 44, a broadcCasting information generation unit 45 and a
synt hesi zi ng uni t. 4@ rfdvel e neenREGiat] ol JenéPakiSorr 41749 generates the

time informtion, jndicaling EQ? absQl Ut &, f 1 I, Ihe Gald,, | nf or gat ;ﬁ% 25
generation unit 4% gener at es i nf or mation such™as i'nformation ich
speci fies the celdeddmasee stafbomk ticoncey negnthekdrzrat ivoi-ishonhaeg t he

position of the base station concerned, and infornation about base .
Stations near th&BREsTRRTOR CORdSTAEE 30 +ﬁ&etﬁ%%%19|n¥%%ﬁéﬁf§ﬁon
generation unit 43congenes abgs ihkaftfrizg 9l ©f pah-epnhased onf aphienk oand

downl i nk conmuni cation situations _in the cell of the ,
10 generation unit 20 shown 1in Fig. 45 may be included)
in the synthesizing unit 60.

Further, as shown in Fig. 47, The common
channel generation unit 11 can be structured such
that a common broadcast information generaztion unit

15 40 is included.

In Fig. 47, the common brecadcast
information generation unit 40 includes a time
information generation unit 41, a cell information
generation unit 42, a traffic informaticn generatlon

20 unit 43, a rcad traffic informaticn generation unit
44, a broadcasting information generation unit 45,
and a synthesizing unit 46. The time informetion
generation unit 41 generates the time information
indicating the absclute time. The cell information

25 generation unit 42 generates information such as 1D
infcrmation which specifies the cell (base station)
concerned, information showing the position of the
base station concerned, and information about base
stations near the base station concerned.

30 The traffic information generation unit 43
generates traffic informaticon based on uplink and
downlink communication situations in the cell of the

base staticn. The road traffic informaiticn



base station. The road traffic information -56 generation unit 44 generates
information indicating road traffic situations of roads in the area of the
cell (base station) concerned. The broadcasting information generation
unit 45 generates other 5 information, such as television information and
circunference information. Each of the infoIQ@iion generation units 41,

42, 43, 44, and 45 above-nentioned does not nheed to synchronize in
generating the information- The 10 informati on nay be generated with

different periods. Accardnoufo.the kdik ol Lhe. Lhabormtlan. inaQEQE%bLg?

bits generated at 'one or norée of the rmation generation units 41,
43, 44, and 45 mertd onedf Aboveiare tsynthesi zedabBy tihe tite synéhesiEzichg unit

46 according to a q&ﬁdﬁgernined .algorithnl The synt hesi zed signal from
it i e &6 ¢

this synthesizif§ #%% i LUt Pt e o't T © Bt ‘vadcas?

i nformati on generatficih i dn4Qecas rcammn «Hipadsagknienfars@mtdonerFurt her,
the common broadcast 20 information is synthesized In the synthesizing unit
60 with ot her> coRPERICTNEFOP - i ARGF MRS orf { Shi EhCfay M S9FdaiteC’i 8R€r or both

of the response inforpmtlpn,-Lromshe Jesponse information generation unit
30 shown in Fig. 46 and the control information from 25 the uplink

transmi ssi on-control infornBerbnoigdder ath HArUALL 0RO I STROWACTINUFiLGS 45)
Further, the compn channgs 9gnerablondinllo 4l 680830 D60 LA adcas

nn
shown in Fig. 48.7’InFig. 48, 'thi's cohmon-contr channe generation
unit 11 includesta piyt:othsynbok denereateoat ungt the amd carrsynt besi Zheg unit

60. The mlfg S%@%ﬁr f@fégtkgg %gtgéﬁgggggéaaﬁ%hadﬁgégrent periods
according tc the kind of the information.
Information bits generated at c¢ne or more
of the informatiocn generatiocn units 41, 42, 43, 44,
and 45 menticoned above are synthesized by the
1t synthesizing unit 46 according to a predetermined
algorithm. The synthesized signal from this
synthesizing unit 46 is ocutputted from the common
hreoadcast information generaticn unit 40 as common
broadcast information. Further, the commcn broadcast
20 information is synthesized in the synthesizing unit
60 with other common-control information {which may
include either oxr becth ¢f the response information
from the response informaticn generaticn unit 30
shown in Fig. 46 and the control information from
25 the uplink transmission-control information
generation unit 20 as shewn in Fig. 45).
Further, the ccmmon channel generation
unit 11 can also be configured &s shown in Fig. 48.
In Fig. 48, this commcn-control channel
30 generation unit 11 includes & pilot symbol
generation unit 50 and a synthesizing unit €0. The
pilot symbol generation unit 50 generates a pilot

symbol known to ali users 1n commen for



synbol known to all users in common for -57 synchronization, channel
estimation, and the like. The pilot synbol fromthis pilot synbol
generation unit 50 is synthesized by the synthesizing unit 60 wth other
comon-control information (which may 5 include at |east a kind of
information of the control information fromthe uplink transm ssion-
control information generation unit 20 shown in Fig. 45, the response
information fromthe response information generation unit 30 shown in Fig.

46, and 10 the coypmmbsadsasbn nfardmtéonettomathe comma «heoadgast
i nformation generation unit 40 shown in Fig. 47). Structure of the

downl i nk channel Tor el oF nSYREBaser Pt ath bh PRAPT $1EGIL i GAPBH2AS O
mentloned 15 abokg,; Al efpl aYs (e M s eathLeth DM 1RLhod s o § gshown

in Fic. 49. In the exanple shown in Fig. In each tine frane at a
predeterm ned ti ng,thwitleea commom—control thdnmelatisrassighed teyone code

channel In 20_each of subcarriers t hrough.n,. co nicatLo channel s
are assigned 1o &qﬁiﬁé#i?g gFagodéi%%HE%H% s?ngggﬂggﬁﬁﬁ%e?‘(ghe

common-control ' clwned 1 apffoeamviycati@n channellsni nt eackhmsgbgamnri er i s
di stingui shed by the spreading cede sequences (code) 25 used in the_
common- cont rol  clF&HHeTC YehBE SEIGT 1R t9°19r ARhdCPh& T uder? CnaRABE §8nérdti on

units 12 (#1) thipughhd2, £#Rhnentioned, 2boye. rIhe caempe sgphkel channel
includes the information generated in the common-control channel 0

genera-lion unit iMfaieetmay preleude By whetof Coshamn combf hdti 4/ 027G or

gg;ﬂﬁp' e, the, pil gty Symhahon (8eRIALAL bYn FOERRELBL UMl + 9ENEEALLAN unit

broadcast information generation unit 40 shcwn 1in
Fig. 47} .

Structure of the downlink channel formed

in the base station that 1s ccnfigured as mentioned
15 above, and employs the multi-carrier/DS-CDMA method
is shown in Fig. 45.

In the example shown in Fig. 49, in each
time frame at a predetermined time, while a common-
coentrol channel is assigned to cne code channel in

20 each of n subcarriers 1 through n, communication
channels are assigned to a plurality cf code
channels. Each channel (a common-ceontrol channel and
communication channels) in each subcarriér is
distinguished by the spreading code sequences (code)

25 used in the ccmmon-control channel generation unit
11 and the user channel generation units 12 (§1)
through 12 {#m) mentioned above.

The ccmmon-contrel channel includes the
information generated in the common-control channel

30 generation unit 11 that may include any one of or
any combination ¢f, for example, the pilot symbol
(generated by the pilect symbecl generation unit 50),

the uplink transmission contrel infermaticn



the uplink transm ssion control information -58 (generated by the uplink
transm ssion-control information generation unit 20), the response
information to the uplink transm ssion (generated by the response
information generation unit 30), the 5 common broadcast information (the
common broadcast information generation unitg40). Information

(transm ssion data) which should be transmtted to a user is assigned to
each communi cation channel such that the information 10 generated in each

of the user channelesasnefai g0 il tip il #lkadent: d:s dastuded in the
correspondi ng conmuni cati on channel. "I n addition, channels of one or a

plurality of thelddlscaratees eancpe fgsi giedtt 6 leact a5 ameenSEN t he
downlink channel ;SIFUGLIL 2o, RO oL, AbaYe. + 30QMTULGANt [ 0L, E0aRAR] 1
& ar b at fo

each subcarrier can trarily set up as to I'n mation is
i ncl uded, and as the weetihens20 indfcarmmstion ¢enkemeltuiced dmit h20 ¢conmbe

channel of ak% t he subcagriﬁrg. In the follow gﬁ_another exampl.e of the
downl i nk charihel CSFGEL U ECEREE Sits TH 51T EORt He ™ Soxatfii e SHOWA A Fi g. 49
i's described, whenga bt COAMBANGRRIYQIn chanAekoiys assigned to one code
channel in each time franme in each of the n subcarriers 1 through n, and

comuni cation channel s arel8$8Sirgited A &t pEOFELISSYE GF TR chadRél s. In

the exanpl e shown iy 1kl O e 50y 23Q iR QUdTBL O QEQ%Vﬂé“HEé{&h@B'%E_%%Q@P
(uplink- control information, uplink response broadcast i1nformation) is
included in the comrmomcontioh channel such that the information

10 generated in each of the user channel generation
units 12 (#1)~-12 (#m}) is included in the
ccrrespending communication channel.

In addition, channels of cne or a
rlurality ¢f the subcarriers can ke azssigned to each

15 user.

In the dcwnlink channel structure
mentioned above, a commen-control channel of each
subcarrier can be arbitrarily set up a&s to what
informaticn is included, and &s to whether

20 information is included in the commeon channel! cf all
the subcarriers.

In the folliowing, another example of the
downlink channel structure that 1is simil;r to the
example shcown in Fig. 49 1s described, where a

25 common-control channel is assigned to one ccde
channel in each time frame in each of the n
subcarriers 1 through n, and communication channels
are assigned to a plurality of code channels.

In the example shown in Fig. 50,

30 information other than the pilot syvmbol (uplink-
control informaticn, uplink response broadcast
information) is inciuded in the commeon-control

channel of a specific subcarrier (for example, tThe



channel of a specific subcarrier (for exanple, the -59 subcarrier 1). The
pil ot synbol nmay be included in the comon-control channel of all the
subcarriers, or in the common-control channel of discontinuous
subcarriers. 5 In an exanple shown in Fig. 51, different subcarriers are
assigned to common-control channels according_to the kind of information
to be included. For exanple, the uplink-control information is included in
t he conmon-control channel in the 10 subcarrier i, the uplink response

information is ingluded:ip the coraop: cont tohnchannel o the,sukcansier
2, and the broadcast Information is 1included in the comon-control channel
in the subcarrierha. cbinkentitendxanpl @hshoah A Rild. B0 I8bEhrs :&tanpl e

al so allows the pilot_symbol to he |ncluded,i he = ..ol .channel
of all the subcé??i%?s,”SrCPHWFHE(%%ﬁﬁ%ﬁfcgﬁﬁgg%‘cﬁ%ﬁﬁg?ggggQgggﬁhﬁﬁ
di sconti nuous suhbgascierieknr .an exanple shown in Fig. 52, any of or 20 any

conbi nati on of the above-nentioned pil ot anboI,, thg.upl%gk-co%%rql .
i nformation, the uplink respéns& $HBPnat FEAYEnd ™t e Br oddcast biiiForiat i on

is included in thg;$oaPER=cANtLRA Lhanpsl ot cedehmcsheant ke, chelnrdr £ach
whole time franme but in a 25 predetermned tine zone T. Consequently, the

i nformation i ncl wdeee FAirhe teorhien-fcohtrof éRARAEIT 19T ebehPSuBO& M3 | s
transmtted for everye.phedeterydad pehkodoho Lhe Sawe-fLaieg. 1N (he
exanpl e shown in ﬁ?g. ég, abdve- 30 nentioned information is included in
t he common- cont riclcthdrdelini nheacdprwubearphnerelnethanmeachn Whel e time
frame but inléom%&éggr%gg%sijigg%tgglink respense information 1is
included in the common-control channel in the
subcarrier 2, and the broadcast information 1s
included in the common-control channel in the
subcarrier n. Like the example shown in Fig. 50,

15 this example also allows the pilot symbol to Dpe
included in the common-control chennel of all the
subcarriers, or in the commcn-control channel of
each discontinuous subcarrier.

In an example shown in Fig. 52, any of or

20 any combination of the above-mentioned pilot svmbol,
the uplink-control infecrmaticn, the uplink response
informaticn and the brcadcast infcrmatiop is
included iﬁ the common—-control channel o% each
subcarrier, not in each whole time frame but 1in a

25 predetermined time zone T. Conseguently, the
information included in the common-control channel
in each subcarrier is transmitted for every
predetermined period to the same timing.

In the example shown in Fig. 53, above-

30 mentioned information is included in the common-
control channel in each subcarrier, not in each

whole time frame but in some time zones, like the

example shown in Fig. £2. In this example, however,



exanple showmn in Fig. 52. In this exanple, however, -60 the time zones Ti,
T2 through Tn differ for every subcarrier. Consequently, the information
included in the common-control channel in each subcarrier is transmtted
for every predeterm ned period at 5 different timngs. According to the
downl i nk channel structure in the nulti-cargper/ DS- COVA nobil e

conmuni cation system as nentioned above, since various information can be
transmtted to each user 10 by including the information in the

comon-control  ehannelmé hatnean the commont yugsedrbyiiad fe tisets, evelfi ci ent
transm ssion is attained conpared with the case where the information is
transmtted by af OGRH ¥ dtal CORSRTBISRN | BP et aa Ut 1B FRCENFSCSmat i on

(for exanple, the, transossihan ROWE o COMLQheh NEQr nBId 0Ny L Re, &%%raorl%e
information to eaéh user, the channel allocation information, and the

| i ke; peculiar tanamﬁm1$Eedl§orfm%dﬁy i red et edmiim echeoeohe@natont r ol
channel , the go %Hjlar Eornatlon to a plurality of users can be
transmitted nOM/EV' Tommon'¢omtTol channel, and efficient information
transm ssion will be attalnedcdﬂmﬁigaﬁ@itmeeabawhmﬂﬁ chameath exanpl e

menti oned above, although the common-contr ol channel 25 was ES|gned to
one code channel S3f & TUERbEEr FilEr SU e BF BERE /Drivemitonm PR linited

to this. It is possiblecto:assisgn@cons ohephannald trone, twacer nore
code channels of two or nore subcarriers, partly or mhollg 30 According
13

to the first embodiments of nfREMapriegertar n@%n?i—’éﬁs'@f?i’r%‘?e farhi pI5&& ng
of a reser%ﬂﬁ'0%¢“¥H%Eb&§ﬁﬁekwy“iﬁ%ékﬁé%Péﬁkgh'6%e common-control

channel-that can be commonly used by all users,
efficient trensmission is attained compared with the
case where the informaticon 1s transmitted by an
individuzl channel peculiar to & user.

15 If information (for example, the
ftransmission power contrel information, the response
information to each user, the channel allccation
information, and the like) peculiar to each user 1is
further included in the common-control cheannel, the

20 peculiar information to a plurality of users cen be
transmitted now by one common-control channel, and
efficient information transmission will be azttained.

In the third embodiment, in ea;h example
mentioned above, although the common-control channel

25 was assigned to one code channel of all subcarriers,
the present invention is not limited to this. It 1s
possible to assign a contrecl channel toc one, Two Or
mcre code channels of two ¢r more subcarriers,
rartly or wholly.

30 According to the first embodiment of the
present inventicn, efficient multiplexing of a
reservation demand packet and a data packet 1is

realized by using a time slot and a spreading code



realized by using a tinme slot and a spreading code -61 J n a single
carri'er/DS-CDVA upl' nk packet transm ssion nmethod. Further by the first
enbodi ment, changes in traffic anmount can be flexibly nmet al so by
controlling the nunber of the spreading codes 5 available to a reservation
demand packet and the reservation demand pagket transm ssion adm ssion
probability. Moreover, the packet transm ssion nmethod in the

mul I ti-carrier/DS-CDVA of the second 10 enbodi nent of the present invention

realizes time- slot £e§§55§gi@gﬂg@g%pggkebmhr%$yg§?iﬁgckg@ndonl access
. i > :

type packet transm ssion, "and packet transm sslon a variable

transm ssi on speed;arnenablkiing efdité@nt Ftrdmsm sy onhef fsirgmal sniobdibent,
various transm ssi,on vol unes._ F%ﬁyher achrding.to the tgird eggo i ment

of the present inv&ntFoR, any G 51T oF RAr I on “*pedifl i ar ¥ d° d¥cAeus ér Shd
informati on commmiy t@cakkolusers wah Hemboel vded mnNdsdranghyt ed das
inserting 20 the information Into the conmon-control channel in each
above- menti oned stifRatrrer iR & MATIFIVehr PReRBSChNE: FBBF | 8 Corffi cati on

system when infordmlionckst RAAL ted-kEOMa base LAtk 00ah9 s s8ach user
(mobile station). Therefore, efficient 25 transm ssion of control

information to eavtrigerlidy now avail able even when there is an asymetry
e o T T TS, e b 1y gptcple ol
in the multi-carrier/DS-CDMA of the second
10 empodiment of the present invention realizes time-
slet reservaticn type packet transmission, random
access tyvpe packet transmission, and packet
transmission of & variable transmission speed,
enabling efficient transmission of signeals cf
15 various transmission wvolumes.

Further, acccrding to the third embodiment
of the present invention, any of informatiocn
peculiar to each user and informaticon common to all
users can be included and transmitted by inserting

20 the information into the common-contrel channel in
each above-menticned subcarrier in a multi-
carrier/DE-CDMA moblle communication system when
information is {tTransmitted from a base SEEtiON to
each user (mobile staticn). Therefore, efficient

25 transmission of control information to each user 1is
now available even when there is an asymmetry in
transmission information volumes between the uplink
and the downlink in & multi-carrier/DS-CDMA mobile
communication system.

30



WHAT IS CLAIMED 1S 1. A downlink channel structure in a

mul ti-carrier/DS-CDVA nobil e comruni cati on system that expands a bandw dth
of information synbols by a sequence of spreading codes and transmts
spreading information signal obtained by the bandwi dth expansion by using
a plurality of subcarriers having predeterm ned frequency intervals,
wherein a plurality of comrunication channels assigned to the respective
subcarriers are divided into predetermned tinme franmes and nul ti pl exed,
and the plurality of communication chapnels assigned to the respective
subcarriers are configured to include a common-control channel shared by

a plurality gfiadses ScEME®gaINi cation channels specific to the respective
users. 2. The downrtnk crannetr structure in the nulti-carrier/DS-CDVA

nobi | e communi cation systemas clainmed in claiml1, wherein the
common-control channel includes information for controlling each wuser's

uplink transm ssion. 33 Theqdd@wnihRKcESIEE stSEUdGing 6ir ™ t he
mul ti-carrier/DS-COMA nobil e comrunicati on systemas clainmed in claim1 or

2. wherein t RelebnRrc b1 COMM MRS SOMTYB4 CRREBPNEY FBRMabout a

response to tRACheHSHIAS ARbdrHwild @D S8iFeRmat@3ndsyhhe1dowpl Ank channel
structure in the nulti-carrier/ DS COVA nobile conmuhication system as

claimed i n af§IePREDIOE | FTRAILNHI ARSI 3ndnkERBERLEReSPEBAABAI CoNt r ol

channel incl ydesr-biopsie astgnf Uimlina p5owMRNbYndiyigehed to each user. 5.
The downl i nk channel structure in the milti-carrier/DS-CUVA nobile

communi cat i oBXB§RE LR 48y using a plurality of subcarriers having
predetermined frequency intervals, wherein

a plurality of communication channels
assigned to the respective subcarriers are divided
into predetermined time frames and multiplexed, and

the plurality of communication channels
assigned to the respective subcarriers are
configured to include a common-control channel
shared by a plurality of users and communication

channels specific to the respective users.

2. The downlink channel structure in the
multi-carrier/DS-CDMA mobile communication system as
claimed in claim 1, wherein the common-control
channel includes information for contreclling each

ugser's uplink transmission.

3. The downlink channel structure in the
multi-carrier/DS-CDMA mobile communication system as
claimed in claim 1 or 2, wherein the common-control
channel includes information about a response to

each user's uplink transmission.



claimed in any one of clainms 1 through 4, wherein the common-control channel
i ncludes a pilot synbol used for denodul ating a received signal by each
user. 6. The downlink channel structure in the multi-carrier/DS-COVA nobile
comuni cation systemas clainmed in any one of clainms 1 through 5, wherein
the comon-control channel is assigned to one or nore code channels in part
or all of the subcarriers. 7. The downlink channel structure in the

mul ti-carrier/DS-COVMA nobil e conmuni cati on systemas clainmed in any one of
claims 1 through 6, wherein the comon-control channel includes different
kinds of information for different s@bcarriers. 8. The downlink channel
structure in the nulti-carrier/ DS COVMA nobil e conmuni cati on system as

claimed in any one of claifge laddH104gh chanffagr gkRucknf-ar Rt AR included in
t he common-control channel assigned to each subcarrier is tinme-nultiplexed

to part of @Héﬁit¢®§ri¢%b%$‘CQMPEmébﬂis @@WﬁmﬂﬁﬁaéhaﬁnéVSE@Wuéﬁure in the
il ti-car | etd DenCOMY, Naly | en QIR AN (BYBLe 388 wAbabiRdchg cl al m 8,

wherein the information in I'n the conmon-contro annel "assigned to
each subcar rpemonscenpecindhipakahdloces bdeaticeak thhibnyatponti on of each

time frane OEfﬁﬁﬁgiiE?fé%ﬁﬁéﬁ'téiéaJmQEQQM“'ink channel structure in the
- nobi

mul ti-carrier e communi cat1on systemas clainmed in claimS8,

wherein the information included in the common-control channel assigned to

each subcarrier is tine-nu{tigﬁex d to qgffe ent timng .portions of each

. 5. he owne.Llnk crianne uccocur

tinme frame of each subcarrier. neL skr iR%the
multi-carrier/DS-CUMA mobile communication system as
claimed in any one of claims 1 through 4, wherein the
common-control channel includes a pilot symbol used

for demodulating a received signal by each user.

6. The downlink channel structure in the
multi-carrier/DS-CDMA mobile communication system as
claimed in any one of claims 1 through 5, wherein the
common-control channel is assigned to one or more

code channels in part or all of the subcarriers.

7. The downlink channel structure in the
multi-carrier/DS-CDMA mcbile communication system as
claimed in any one of c¢laims 1 through 6, wherein the
common-contrcl channel includes different kinds of

information for different subcarriers.

8. The downlink channel structure in the
multi-carrier/DS-CDMA mobile communication system as
claimed in any one of claims 1 through 7, wherein
information included in the common-control channel
assigned to each subcarrier is time-multiplexed to

part of each time frame.
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9. The downlink channel structure in the
multi-carrier/DS-CDMA mobile communication system as
claimed in claim B8, wherein the information included
in the common-control channel assigned to each
subcarrier is time-multiplexed to an identical timing

portion of each time frame of each subcarrier.

10. The downlink channel structure in the
multi-carrier/DS-CDMA mobile communication system as
claimed in claim 8, wherein the information included
in the common-control channel assigned to each
subcarrier is time-multiplexed to different timing

pertions of each time frame of each subcarrier.




