-1- DESCRI PTI ON 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- CDVA t 10BI 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 TECHNI CAL FI ELD 10 The
present invention relates to DS-CDVA (Direct Sequence-Code Divi sional

Mul tiple Access) nobile comunications, andijparticularly relates to single
carrier/DS-COVA nobil e conmuni cations and nulti-carrier/DS COVA nmobil e
conmuni cations. 15 BACKGROUND TECHNOLOGY Multi-carrier/DS-CDVA nobile
conmmuni cati ons apgssigyper6rrrier/ DS- COVA nobil e comuni cations are used as
DS- CDVA nobi | e 20 Tommumicati ons. Wien data length to be transmtted is far

| onger than one packet |engbhSIINGLEICRRBI EBAPSI- SIOMIS-TEMRE TPl | nk packet

transm ssion neth d cient, tra ved at the time of
25 call connecti On‘“wl\?p?gr{)b E{Jg é)rﬁ &ﬁgpﬁﬂidpﬁ‘g m \Iﬂq&ésslo&s to
be used in comupkgatgmnINn! A Mbk qm@gqqeﬁygge@ﬁgwm@ﬁ@m ng is necessary
with respect to reservation denand packets for reserving the allocation of

spreadi ng codes aRYMIINIGHET §N§t§‘a9§—’3«/bél | AMB i SARUESPEE 05 dabPRWpadRet s
for transmtting f&%%l'NEgﬁtf‘ §| %. ?ﬂQbagl,bl t)émvﬂ{l e{yatl on denmand
rolle

packets bei ng ab e to transm dre ot ~cont “the conventi onal
-7 COMMUNICATIONS SYS

TECHNICAL FIELD

10 The present invention relates to DS-CDMA
(Direct'Sequence—Code Divisional Multiple Access)
mobile communications, and particularly relates <to
single caerrier/DS-CDMA mobile ccmmunications and
multi~-carrier/DS-CDMA mobile communications.

15
BACKGROUND TECENOLOGY

Multi-carrier/DS-CDM2A mobile
communications and single carrier/DS-CDMA mobile
cemmunications are used as DS-CDMA mobile

20 communiceticns.

d is far
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When data length to he transmi

longer than one packet length in a singl

%

carrier/DS-CDMA uplink packet transmissiocn method,
an efficient transmission 1s achieved a2t the time oif
25 call connection by fixedly assigning spreading codes
and time slocts to be used in communication.
In this case, efficient multiplexing 1is
necessary with respect to reservation demand packets
for reserving the allocation of spreading ccdes 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 tc be
transmitted are not controlled in the conventional



techni que, 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 nulti-
carrier/DS-COVA net hod. 10 Unli ke the singlezarrier/DS-CDOMA, which
transmts a CDVA signal on one carrier, the multi- carrier/DS- COVA divides a
radi o-transm ssi on bandw dth, and perforns parallel transm ssion of a CDVA
signal by two or #®FBn$YREGAr 1d&T 5is18nVbtth AdY sr P& OV bai eRmade sRerdtaf
information transm ssion per subcarrier becones |ow, and the speed of code
spreadi ng at whi chcenfofmecivant by gaal shar & e eall heayendrratfe GOMA signal s
al so becones | ow. . Consequent | a chip,length .of the_2Q spreadi ng code can
be made | onger i ngt‘ﬁéngru?tlis-e cea/f% r?e?fﬁ%—léﬁv%[}%tan“i hr?ﬂgmsli%nsglloen
carrier/DS-COVA. efAsithenchi pid @ngibeks i ncreased, the influence of

synchroni zation errors between spreading codes will he alleviated.
Utilizing this feature, the HboVRePEoRBACEOIREd PaperIappili éPMMmecodes

mul L1~ carrier/ OS COML9- cummal 61005 LR ADIMOLL post atansd 0 base

stations in robile commini cations systens, esents“a nethod of
perform ng quasi -Byfchranods. t3Jamsai sfiromn.. Fuf t heupCa perlf or mnpe 9%\l 133 | on
has been 30 con uﬁ]gd on.a link |evel of tgte %gti-carrier/_DS- CDVA. "On
the Perfomance of* Mifti - Earsiters BEY CORA BFStef® s, tRE6nGY Enid L. B.

Mlstein: IEEE -3-arrier/DS-CDMA method.
10 Unlike the single carrier/DS-CDMA, which
transmits a CDMA signal on one carrier, the multi-

arrier/DS-CDMA divides a radio-transmission

0

bandwidth, and performs parallel transmission of a
CDMA signal by two or more subcarriers.

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

20 spreading code can be made longer in the multi-
carrier/D5-CDMA than in the single carrier/DS-CDMA.
As the chip length is increased, the influence of
synchronization errors between spreading codes will
he alleviated. Utilizing this feature, the above-

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

Further, a performance evaluation has been

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

"On the Perfomance of Multi-carrier DS

CDMA Systems" (5. Kondo and L. B. Milstein: IEEE



Transactions on Communi cations, vol.44, no.2, pp.238-246, February 1996)
denonstrates that the nulti-ca.rier/DS-CDVA provides 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 nulti-carrier/DS-CDVA nethod have been
centered around performance eval uations on-the link |level, 10 and few
studi es have been nade on how a nobile station should comunicate with a
base station and how a control signal therefor should be transmtted when

this method is apgpldesateianOlid & GemMNEERELOR SKalem 41546uUnt her nor e,
t hese studies have a problem in that they have been based on the circuit

swi t chi ng met hod Pehi<hS af day s Feduinasy al 9 B 6imdisinedats toma thantéle toftlexcl usi ve

use fromthe start #of_trgns,mrz%so_q:ﬁb?p_lts end for sHﬁnaI 20 transm ssi on

froma transmtt&rP 1o aCFaEarver as Usnart §VaSEF i thet cBAYBSE oral nobi | e

communi cati on systrein Mieesvell digh al e Apbklepsmani sagiag teyst ems (for
exanpl e, a PDC system a GSMsystem 25 and the like) are focused onto
voi ce comuni tat PGF SeFDRBES, Saifd el @ystBAE drse yhe8doATt Hidasis  of

the circuit SMﬁtg?ég%ﬁ%ePB?S%%ErdﬂUEQE&’in%%%@% L & packet transm ssion
a

service is plann so in the next-generation nobile conmmunication 30
system (for exanple, |M-2080wews chcowmi bnhbeonanit rodutedssabout hehsyst em
design is al so bas%q on_ the circuk% witch'bn%i Thus

R ai

,, 1n a ,
radi o-t ransmi ssi O+ SYySERATBASEE Sor BEF DaNS TR, CERETTES for an
uplink and a dowalidik,@r ge2lkoRsdarRiadvh DuBUABESS on the link level,
10 and few studies have been made on how a mobile
station should communicate with a base station and
how a control signal therefor should be transmitted
when this method is applied to a mobile
communication systemn.
15 Furthermore, these studies have a problem
in that they have been based on the circuit
switching method which always secures a
communication channel of exclusive use from the
start of transmission to 1ts end for signeal
20 transmission from a transmlitter to a receiver as
usually used in the conventicnal mobile
communication system. .
Moreover, digital mobile ccmmunication
systems (for example, a PDC system, a GSM system,

25 and the like) are focused onto voice 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 mcbile communication

30 system (for example, IMT-2000), which will be
introduced soon, the system design 1is also based on
the circuit switching. Thus, in a radio-transmissicn

system based on the circuit swiltching, channels for



and even if a data communication is performed, a symetrical channel
structure of the uplink and the downlink is used. For this reason,
transm ssion of a 5 control conmand to each user is performed using the
channel corresponding to each user. Conversely, in multinmedia nobile
comuni cations for which demand is supposed to grow in the future,

communi cations are asymmetrical 10 between t4He uplink and the downli nk.
Accordingly, it is conceivable that downlink traffic accounts for nost of
the traffic when data is downl oaded. Al so, when data is uploaded, it is
concei vabl e thatatheplupld rikndraf foerddcoundse f ol mosst sofud heihr alifiberl,5
while the downlink is required anly for response signals. _In such a case,

if one channel a38fgh¥E™M o eache e FEOULER tbO8end &ht UEBFds Eontro

conmand, the eff£§hﬁa%%ﬁ3afk%ﬁbhﬁéﬁs@6*N6HhP@C9ﬁE%hdﬂﬁﬁl129 LRqr egent
years, the multi-carrier/ DS COMA rmobile conmmunication system has been

attracting attehtivondiak a srobsée. c@mﬂumhmﬂ|naasystemﬂanﬁmL5o oapamla(ﬁ

hi gh-speed data transm.ssion. This nulti carrler DS- CDVA qg
conmuni cati oR syS?Bm Ras & BB HE %Pemﬁr?tqﬁﬁ nd°> sEREME HA y%FlBQeﬁhe

proposed about ahaﬁh@anﬂgS{égﬁbﬂagth&k)Qﬂk@@ h1Bk® account the
above-descri bed asymmetry in the anount of data transm ssion between the

uplink and the downlink inCohighrspded dat acbrhbacéat mMsiderected to 30

mul timedia or the, %hK%lCGLJ§9k§SPBE Qﬁ ICN\/I%l%[ksmg gegg |€%%%§§éD%% tpacket

present invention - rovide an inprove
transm ssi on nethnd#hanﬁﬂﬂumk packetinications are asymmetrical

10 between the uplink and the downlink. Accordingly, it
is ccnceivable that downlink traffic accounts for
most of the traiffic when deta is downloaded. 2lso,
when date is uploaded, it is conceivable that the
uplink traffic accounts for mest of the traffic

15 while the downlink is reguired only for response
signals. In such a case, 1f one channel assigned tc
each user is used to send eaéh-user‘s control
command, the efficiencyv of data transmission becomes
poor.

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

25 problem in thet no scheme has vet been proposed
about a.channel structure that takes into account
the above-described asymmetry in the amount of data
transmission between the uplink and the downlink in
high-speed date communicaticns directed to

30 multimedia or the like.

DISCLOSURE OF INVENTION

o]

general okject 0of the present invention



transm ssion nethod in a nmulti-carrier/DS-CDMA nobil e conmmuni cati on system
and a downlink channel 5 structure in a multi-carrier/DS-CDVA nobile
comuni cati on system which solve the problens of the conventional

t echnol ogy nenti oned above. The first object of the present invention
relative to the single carrier/DS- COVA packet 10 transm ssion net hod and
transm ssion systemis to provide- nultlpleang of a reservation demand
packet and a data packet efficiently, to inprove transm ssion efficiency,
and further to realize a flexible bandwi dth control of a channel wherein
the 15 reservati orf déhdﬁﬁoﬁ&é%éﬁ”hnﬁ”@ﬁ@vﬂét&lﬁéb%%tc®éé&§?/iﬁnxﬁ¥an to
changes in traffi n qQr o] i,n t t, .t pr esent
invention is str&ﬁ?ﬁggg Eﬁ%hgghégggél mgéé?&fﬁlﬁ% ??%gﬁs gtkb part or al
of spreading 20(nnkﬁsmSSassmgmatWQnreseavauMML{EmﬁﬂdepaomemDMA

transm ssion, and the reservation demand packet and data packet are
time- nultlpIexedWQ§l%?aﬁ§WP§ﬂﬂﬁ?“l?% Fﬁétspnm%§4xﬁr?%WFéS“@DW&%%&Rét

transm ssion s method, whii 68 Gar i e, ol - BaRAWLAL/H £xpaRgi ABLYH AN 25
i nformation synbol by a spreading code sequence, and carries out packet

transm ssi on u5|my1¢u$l$pte@mlﬁy5t©ﬂe whbreowerlve hehsgi pglo®lems of

carrier/ DS- COVF 6ﬁacket tgansq3g5| ngtho whi ch carri.es,out the 30
bandwi dt h expansi@h of P he nfoiimt T oh- Sy nBal Byt he  SPr 8R3'Ty code

sequence, and carries out theepatkeit bhaasH $H Othelshhgskhics ispre&adi pg code
is configured such that k pieces of spreadlng codes, where O<k<N -6- and N
represents the nuifbettbfeafP $Hieeath AgLBodes - /e assPYhedCk ahe

reservation gemand DAaGkelsion method and transmission system is to
provide multiplexing ¢f a reservation demand packet
and a data packet efficiently, to improve
transmission eifficiency, and further tTo realize a
flexible bandwidth control of a channel wherein the
15 reservation demand packet and the data packet occupy
according to changes in traific amount.
In order to attain this object, the
present invention 1is structured such that a
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 racket are tTime-multiplexed for transmission

packet transmilssion

’

@]

in the single carrier/DS-CDMA
method which carries out bandwidth expansion of an
25 information symbol by a spreading code seguence, and
carries out packet transmission using this spreading
code.
Moreover, the single carrier/DS-CDMA
packet transmission method which carries ocut the
30 Dbandwidth expansion of the information symbol by the
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spreading code seguence, and carries out the

o]
v
0O

ed

o
=

Fh
‘,.J

transmission using this spreading code is ¢

(o]

n

W

f#

such that k pieces c¢f spreading codes, where O<k<N\



transm ssion, and the reservation demand packet and the data packet are
code-nul ti plexed and transmtted, 5 the reservation demand packet

transm ssion adm ssion probability determ ned in advance is |owered when a
channel occupancy rate of the data packet exceeds a predeterm ned val ue,

t he nunber of the spreading codes assigned 10 to the reservation demand
packet transm ssion is decreased and the ngaber of the spreading codes
assigned to the data-packet transm ssion is increased when the charnel
occupancy rate of the data packet exceeds a predeterm ned val ue, 15 when

the channel occagpaney r&beeobnthe tdatraumaekeb rexqaeds fe Pi edet eicrided
val ue, the reservation demand packet transm ssion adm ssion probability
determ ned in a@Y&nce ISIREAsEO] SR &S ANATtLP Nt Kemaishrie cb€upancy rate

of the data paC{‘EEn%Qniséé%&nexcﬂﬁdsj(hteherQé&ggé%ri@n”%deg\’d%ﬂ&'e 28ven after

| owering the reservation emand packet transm ssion ssion probability,
then subsequentthe tdwecaupbeketofatdecsgreadilng wiostesd asadgraceisamt beed,

reservation_ demand packet transm ssion is decreased and the 25 nunber of
the spreadi Rg codes assi gnef®t & SSiie Vdfat 22" paeREen % Mefsth sstbAMNSE iSfch¥ased,

when the channel4RGGUPANCYEBLELENGREAS o L bemPRhedelier M e ¥al ug, first the
nunber of the spreading codes assigned to the reservation demand 30 packet

transm ssion i sldeereasedneand ichanme lchannepancycupdrcyo T atBestdaltla exceeds
the predeterm ned val.ue evgn_gfter ecrg%§in ghq nunber of the spreading
codes assi gned ?%Ctﬁ§:f%@%?@aflonpgghﬁﬁﬁapacﬁgg “7-Y%ansmi ssion, then
subsequently, the reservattps ndemand packrt tparsissy 0fo@dRl $Sisdyned
probabllltXO to the reservation demand packet transmission is
decreased and the number of the spreading codes
assigned to the data-packet transmission 1s
increased when the channel occupancy rate of the
data packet exceeds a predetermined value,
15 when the channel occupancy rate of the
data packet exceeds a predetermined value, the
reservation demand packet transmission admission
probability determined in advance is first lowered,
and 1f the channel occupancy rate cf the data packet
20 still exceeds the predetermined value, even after
lowering the reservation demand packet transmission
admission probability, then subseguently, the number
of the spreading codes assigned to the reservation
demand packet transmission is decreased and the
25 number of the spreading codes assigned to the data-
packet transmission 1s increased,
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 1f the channel
occupancy rate still exceeds the predetermined value,
even after decreasing the number of the spreading

codes assigned to the reservaticn demand packet



determ ned in advance is |owered, the channel occupancy rate of the data 5
packet is neasured, and the nunber of spreading codes available for the
reservati on demand packet and the reservati on demand packet transm ssion
adm ssion probability are determ ned, the nunber of spreadi ng codes
available 10 for the reservati on demand packet and the transm ssion

adm ssion probability above-nentioned are tihserted into an infornmation
channel by time- multiplexing, a short repetition period spreading code 15
(Short code) is used as a code to expand the bandw dth of the reservation
demand packet andré&hemidatioorpackietn ant sasyidret todethe exgraandvbheéobhandw dt h

of the reservation demand packet, the short repetition 20 period spreading
code (Short codé?eW§n€séH¥ﬂ§ﬁB E*aPSWdSFEﬁEIi?gghs5éPPo&”§H§@%H#ﬁ§Ycode

(Long code) is wsedras dde codest-anexpand thige bagdwi dth. of the data
packet. The second object of the present invention 25 is to provide an

upl i nk packet transmi ssion Wet hodanherd ®amwantyi reder iocgt /8= COMAanobi | e
comuni cati o system. V\llhsl che can_Le al ia%% a&rpeacrggrtﬁ Errangm'sssié)n wint h a
variabl e transmi BT8R speed cTntorder °FG at'tai ANTRES OBj edtL T H&"930 present
invention rel atiyedee ar aipldmke packet hd rednsat 68t 08 nMetdrethd Npacket

mul ti-carrier/DS-CDVMA nobil e communi.cati on systemthat has n subcarriers
(n being a naturaRdnGffers 3R 61 CLaPgeeNand -RRCcseEucr@ed syehothat franes

that are segmentsyfok s ey dhXgd1tkIe A& Provifded o each communication
the number of spreading codes available
10 for the reservation demand packet and the
transmission admission probability above-mentioned
are inserted into an information channel by time-
multiplexing,
2 short repetition period spreading code
15 {Short code) 1s used as a code to expand the
bandwidth of the reservation 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 code) is used, and a
long repetition period spreading ccde (Long code) 1is
used as the code to ezpand the bandwidth of the data
packet.
The second object of the present invention
25 is to provide an uplink packet transmission method
for a new multi-carrier/DS-CDMA mobile communication
system, which can realize a packet transmission with
a variable transmission speed.
In order to attain this object, the
30 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



channel of the above-nentioned subcarriers, the franme is divided into tine
slots with F pieces (F 5 being a natural nunber, two or larger), and a
nobile station transmts a packet to be transnmitted to a base station by
spreading by a spreading code in synchronous with the timng of the
above-nentioned tinme slot. 10 Further, the uplink packet transm ssion
met hod for the multi-carrier/DS-COVA nobil e8—comuni cati on system whi ch has
n subcarriers is structured such that: the above-nentioned nobile station
requires an 15 assignnment of a time slot and a spreadi ng code by
transmtting a resengatired demandtpatkétatie st Heha abave- regtieorted base
station which assi%ns time  slot and a spreadi code to the demandi ng

tj 1

ns a.t - 2 zadl ng ¢
SRGY t hé *550ve-ent F 8nBENOKIaE ST at 70N S6MIRY e &° Packet

mobil e station,”a

by spreading thepagket By tthe sSpseadikedrGeiefnshhsansikts inde tinme
sl ot assigned by the above-nentioned base station, the above-nentioned

mobi | e station daramesisodilivtifeegatRep thamwsrsilssionvibholighi®asndom access

25 to a timegslat of ope the above-nmentioned cor anécgg}ona%h nnel s w L hout
requesting t%e above? freffioned base stati-6f for an assi gniient of @t e

sl ot, transm ssigh:sperdrefantdie eboyepaenrtironed b 30t APhEhe t3tkat ith 4 S
changed according to a transm ssion volune of the packet which the above-
ment i oned nobi | @%@t FHATEPANSH t 3P EAE LEF0PY- fentR oPRdiBEsE€ost&atin assi gns

-9- kI pieces (kl,behngng natiral pyoberniand dd sibxm)ovelnlhg tdAey sl ot
for the above-nentioned reservation
time slot.

10 Further, the uplink packet transmission
method for the multi-carrier/DS-CDMA mobile
communication system which has n subcarriers 1is
structured such that:
the above-mentioned mobile station requires an

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

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

the above-mentioned mcbile station carries
out the packet transmission through a random access

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

transmission speed of the above-mentioned

30 mobile station is changed according to a

transmission volume of the packet which the above-

mentioned mobile station transmits,

the above-mentioned base station assigns



demand packet transm ssion, and further assigns ml pieces (m being a
natural nunber, and m <= total 5 nunber of avail abl e spreadi ng codes) of
the spreading codes, and the above-nentioned nobile station transmts the
reservation demand packet spread by one of the assigned spreading codes in
t he assigned tine slot, 10 the above-nenti oned base station changes the
nunber of the tine slots k1 for the reservation demand packet transnission
according to the nunber of the reservation demand packets during a
predeterm ned period fromthe above-nentioned nobile 15 station, the
above- ment i oned bhselstatsi ok lchangey at ke twrderneghbehe sprieaddi ng=Esdes ni

for the above- ntioned .reservation d n acket transm ssion _according
to the nunber OP?Thég?egéﬁvaf%%ﬁ{dgﬁﬁngggogﬁg% Bt ST durrig T he” predetérni ned

period from the daheve- pertdemed- apbinkie sstcat,i amdt herabeve-a@eni ased 1base
station changes the nunber of the tine slots kl for the above- nentioned
reservation dendhtepaEKEM it RS s3i BALUZS ladtithRr huABer "f fhetspreadi ng

codes m Torsthe,ughoverentionet, [ eSepvatian desmadspagket, nd ransmi ssion
according to the nunber of the reservation detand packets during the

predeterm ned perredcfingmddre aboyedneht aeds erabehe ishatd omb 8Det he
above-nentioned base. station notifies a transmssion limt of a reservation

demand packet t¥-Fhé®BbdvéETtEht FonEdSndhisSE ‘@ at POnC SRRET (IRTESCar e

numer ous reservahphademnd Racket shdukiskd dhes - 49 c BHEdRL erdrhoed; perined

fromthe above-nentioned nobile station, the above-nentioned nobile station
assigned time slot,

10 the above-mentioned base station changes
the number of the time slots k1 for the reservation
demand packet transmission according to the number
of the reservaticn demand packets during a
predetermined period from the above-mentioned mchile

15 station,

the above-mentioned base station changes
the number of the spreading codes ml fcocr the above-
mentioned reservation demand packet transmission
according to the number 0f the reservation demand

20 packets during the predetermined pericd from the
above-mentioned mcbhile station,

the above-mentioned base station changes
the number of the time slots kl for the above-
mentioned 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 moblle station, when there

are numerous reservation demand packets during the



transmts reservation demand packets, following the limt, 5 the
above- nenti oned base station assigns k2 pieces (k2 being a natural nunber
and k2<=Fxn) of the tine slot in which packet transm ssion is possible and
an n2 pieces (nM2 being a natural nunmber and n2 <=total nunber of avail able
spreadi ng codes) 10 of the spreading code is _further assigned for spreading
a random access packet, by the above- ment i 6Red mobil e station accessing
randomy for the above-nentioned nobile station to spread and transmt the
random accessi n acket by one of th 5 assigned spreadi ng codes i.n the
assi gned tine s%&%é%E%émXBS&eﬂﬁﬁﬁ?%n%ﬁoﬂaégg%t ?%#f@ﬁah 88%G [ Huhber of
the tine slots k2 f101o4 herabowgovenhéanedneandsp Acsessapaclket transm ssion
according to the nunber of packets during the 20 predeterm ned period from
t he above- nenti e gtobt berestatiadnt ehi 6AMeacs ives it sy ahddAoadeds s;ha he
above- nenti oned Qasg:station changes the nunber of the spreadi ng codes n?
for the above- %Eﬁpiohed random access packet transm ssion 25 according to
the nunber of packets duringet opsedenernneed Haeyd odthtomnt & signs
above-nentioned nobile station which carries out random access, the
above- ment i oned KBadt 8¢ 2| ok lchenges 2t RdtHURBe WP e he2 BN 28176t k2 § or
‘the above S0 MERLIONS,Landom aceess; PACKELLRARSI S5h o0s 18R sLhe nunber of
t he spreading codes n2 for the above- nentioned random access packet
transm ssi on apesrdimget entthenurberiefepadket edurg ng hhAturkl- number
predeter m ned peripd, fromthe,above;rpntionsd mobiile statihon wigh garries

10 of the spreading code is further assigned for

spreading a random access packet, by the above-

mentioned mobkile station accessing randomly for the

j—
)

above-mentioned mobile station to spread and

ansmit the random accessing packeft by one of the

t
Fy

15 assigned spreading codes in the assigned time slot,
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 of packets during the
20 precetermined period from the above-mentioned mobile
station which carrlies out random access,
the ebove-mentioned base station changes
the number of the spreading codes m2 forﬁthe above-
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,

th

M

above-mentioned base station changes
the number of the time slots k2 for the above-
30 mentioned random access packet transmission, and the

the spreading ccdes m2 for the above-

()Y

numper o
mentioned randem access packet transmission

according tc the number of packets during the



t he above-nenti oned base station notifies a transmission limt of a random
access packet to 5 the above-nentioned nobile station, when there are
nuner ous packets during the predeterm ned period fromthe above-nentioned
nmobil e station which carries out random access, and the above-nentioned
mobi | e station perforns random access follow,ng the 10 limt, - the
above- nenti oned base station assigns p (p bei'ng a natural nunber, and p<=
the total nunmber of avail abl e spreadi ng codes) pieces of spreading codes
to the nobile station according to the 15 magnitude of the traqigisshoq
vol ume of the abdVe=“Tenti'oRES Mobf t8%stafiom, T He” AhovESRemi bred" Base ©
station assigns atspPieadivhg ¢odes havkBgoa tdifdf i@t aspeeadi ng factor to
t he above-nentioned nobile station according to 20 the nmagni tude of the
transm ssion vol une of the TAFoVERHERATrTEREd OFsIs IR2 SR abitan,icand e helies
above-nentioned hasg, L Qn - for si.g by angi .least two
of the nunber of ds%?%g%%ﬁggég)espdg%ﬁ gZiﬁgqgﬁﬁ%?ﬁrﬁﬁgﬁg%bggug%ﬂé2@8
p<=total nunber ofhavabbablesspreadédagmoades) ,stspireadi Rpecodes havang
different spreading factors, the nunbers of tine slots a (g being a natural
nunber, and gq<=FXHMBELBPFIPAG %~ e raghi tide RFe It R8T PraRrshiRST bPvol une
of the nobile station. .30 IheddNikd-obbael alodine presenbnl AyeMion is to
provi de a downl i nk channel structure that is capable of efficiently
transmtting cont¢dtri¢afonratiaonden eacksysercarnich ahei ebavicomathereneg2-
| nformation transpissi on yolynes are-gexameLLisal , beLugen AN 4Pl gk and a
downlink in a multi=

10 limit,

the above-menticned base station assigns p

(

of available spreading codes) pleces of spre

o]

being a natural number, and p<= the total number

ing

fu
Q.

codes to the mobile station according to the

I

15 magnitude of the transmission volume ©f the above-
mentioned mobile station,
the above-mentioned base station assigns a
spreading code having a different spreading factor
to the above—mehtioned mobile station according to
z20 the magnitude of the transmission volume of the
abcocve-mentioned mobile station, and
the above-mentioned base station performs
assignment by changing &t least two of the number of
spreading codes p (p being a natural number and
25 p<=total number of available spreading codes),
spreading codes having different spreading factors,
the numbers of time slots g (g being a natural
number, and g<=Fxn) according to the magnitude of
the transmission volume of the mobile station.
30 The third object of the present invention
is to provide a downlink channel structure that 1is
capable of efficiently transmitting control

infermation to each user 1in a situation where



carrier/DS- CDVA nobil e conmuni cation system In order to attain this object,
the 5 present invention, relative to the structure of the downlink channel
in the nulti-carrier/DS-CDVA nobile comunication systemthat transmts
spreadi ng codes obtained by expandi ng bandwi dth of information synbols by a
spreadi ng code sequence using two or 10 nore subcarriers that have a
predeternmined frequency interval, is structdred such that two or nore
comuni cation channel s assigned to each of two or nopre subcarriers are
divided for every predetermined time frane, nultiplexed and assigned to
each 15 subcarr A& OXMRLERB & 3FFRL THRADNVEAIMRT chafinef ¥mMdimig-a5ed by a

conmmon contr ol %Qﬂnn§£nf%£ h?ﬁfﬁgcﬁ%p e%ugg@%qjgﬂg @hCQg$HT% ati on channel

peculiar to each user. Acco h ownli'nk chann structure in
the nmul ti-carri e/ DS EOMASHIDIMAE mao@INt Ao cytsi@em syeheas above, either
or both of user-peculiar information and comon information is/are

i ncluded in the conmon- contFolC E4fne? BEtadachofs 1Ml aBbvebvént i oned

subcarriers and 23 daapsihibed,; when-d he. i pbornptdon is - frapsy tyed.,from a
base station to each user (nobile station). Mdreover, froma viewoint that

i nformati on useddhyn lelack abemnnshenitt rians nmntiflitig c &1 ioe nAd S oA DMA trheb bhse
station should be 30 effi LentLy t.rans '%teg to each user, the downlink of

the present invERFTBH taAHE st et Shch “ERAY" " | hf OF haf Fon F drodes

controlling trappH=sisiea B, eaglandised’ saHphiibleH 4 noh fdedaicn dhe
above-nentioned -1{- conmmon-control channel. The information for
control i ng trafRymss} dnLBf 2e&EH AiE"g GPFRnKSGAIENCE UsS1lng two or

10 more subcarriers that have a predetermined frequency
interval, 1is structured such that two or more
communication channels assigned to each 0of two or
more subcarriers are divided for every predetermined
time frame, multiplexed and assigned to each

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

Acccrding to the downlink channel

20 structure in the multi-carrier/DS~CDMA mobile
communication system such as above, elther or hkoth
of user-peculiar information and common information
is/are included in the ccmmon-control ch;hnel ct
each of the above-mentioned subcarriers and

25 transmitted, when the information is transmitted
from a base station to each user (mobile station).

Moreover, from a viewpoint that
information used by each user when transmitting
information to the base station should be

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

user's uplink is included in the above-mentioned



i nclude 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, code (including a spreading factor), and tine to be used
by each user. Mreover, froma viewoint that_a response 10 to information
transmtted by each user should be eff|C|en¥1y transmtted to each user,
the structure of each downlink channel of the present invention can
include information relative tg a . response to . transm ssion_of each user's

d

uplink in the ab69B™PS et Foned MG comt® of " ERAMAEI O The® F nf or mat i on

relative to the ggsponse { tfaﬁﬁgh%%éﬂb&ﬁo?agbhhu§%hé9éﬂ%ﬁnknﬁa%é4m|Ude
for exanple, a reply signal ACK (Acknow edgenment) and NACK (

acknow edgement ) 1 tlclaltdEUpﬁ i hka © ofng I$i it |WEQOC%te0\lerCur'ﬁm@miaLw ewp0| nt
that broadcast inforng éy Brbe transmtted i 0 each us shoul d
I t he

be transnitted e??PéF@ aBP@é@ﬁP”y}Hﬁ@ﬁ??oﬁchﬁcﬁhdfﬁdé {Re ccﬁhnn

broadcast i nforgakitam )0, eachoHsen 1l e drlie: doyeeAeRbLI Atk 251 camgrn-contr ol
channel in the structure of each downlink channel nentioned above. The

broadcast i nf or fHEERSM Aol @achalider ﬁ&ﬂﬁ%ﬁkdc%m®9édc§@iQRWUHQl,tﬁ@é cel |
(base station) |Qfgggaggonﬁo %ggng #yggégn ggggt he. cekl éo which the
tra

nmobil e 30 station I's connhecte roa iC |nfornat|on and bPoadcast
i nfornmati on suchsaseabbuty tedevdos)on aanrtd tide tokbe MzregbOuey,c&cbhmuaer.

vi ewpoint that the -14- downlink signal should. be rqllabhy denDduIated
according to a condition of "R FRYLGt rari¥i 3sY bRWPO AT tHa response

10 to information transmitted by each user should be
efficiently transmitted to each user, the structure
of each downlink channel of the present invention
can include information relative to a response to

transmission 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 viewpoint that broadcast
information to be transmitted in common tTo each user
should be traensmitted efficiently, the present
invention can include the common broadca;t
information to each user in the above-mentioned

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 station) informaticn, traffic

=

information about the cell to which the mobile

(9%
(@)

station is connected, road traffic information, and
breocadcast information such as about telewvision and
the like

Moreover, from a viewpolnt that the



pat h 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-nentioned common-control channel in the structure of
each above-nenti oned downlink channel. Mreover, the present invention

all ows an assignnment of a common-contr ol channel to one or a 10 plurality
of code channels of part or all of the plurafity of subcarriers in the
structure of each above-nentioned downlink channel. Moreover, the present

i nvention all ows the comon-control channel in each subcarrier in the 15

structure of eadi?abbyveknEagincied Howhfli AR éﬁémﬂﬂlvt@ea@ééﬁﬁndﬁie di fferent

ki nds of in- -forqﬁ&gqﬁ ngNQrGOVQQ3 ? ;Rregent, | lygqglgpaglml lOnr{ornatlon
that is include 1he" €omron- cont channél aSS|gned each subcarrier
to be time- 20 mpddd pb@tedehnttmdDaiﬁés@fseatﬁohl e d reme hBetrhe wig ucture of

each above-nentioned downlink channel. Mbreover, when i nformation incl uded
in each commnIEEMIEBE SRAFAEILGeceRN t dBeUEemE MA@ F pFE%ee i M Part of
cach time frAMe.cdd MPefaliLhlflX 09 FBYeDE ANIAHE PUL Web o eane %t ifo the
sane timng portion o? each tlne franme of each s arrler or

carried out W|tktkreesqdemet—mendnfdreasénd;omnnWﬁgopmﬂtqJoncsh@lhneachntnrteefrarre of
each subcarrier-as clainmed_in claim10. 30 BRI EF

: dEx(g g[: TH
DRAW NGS Fig. | S % uPafi A S70vi P QR eRERPIEE TS &R nH 3T tre cf

the first enbodiment. -15-MbirGowets aa.@Irg\ﬂne@@r&holvw@nam@hh@mwypéﬁ of
t he channel structure.

. assignment of a common-contrxol channel to one cr a
10 plurality of code channels of part or all of the
plurality of subcarriers in the structure ocf each

above-mentioned downlink channel.
Morsover, the present invention allows the

common-control channel in each subcarrier in the

=
W

structure of each above-mentioned downlink channel

to accommodate different kinds of information.
Moreover, the present invention allows

information that is included in the common-control

charnnel assignred to each subcarrier to be time-

20 multiplexed into part of each time frame 1n the

structure of each above-mentioned downlink channel.
Moreover, when Iinformation included in

each common-control channel needs to ke time-

D

multiplexed into part of each time frame, tim

t

25 multiplexing may 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 of each
subcarrier as claimed in claim 10.

30

BRIEF EXPLANATION OF THE DRAWINGS

Fig. 1 1s a drewlng showing an example of

a2 channel structure cf the first embodiment.



Fig- 3 is a drawi ng showi ng an exanple of controlling reservation demand
packet transm ssion 5 adm ssion probability. Fig. 4 is a drawing show ng an
exanpl e of assignnment control of the nunber of spreading codes. Fig. 5is
a drawi ng showi ng an exanple of the reservati on demand packet transni ssion
adm ssion 10 probability control and the assignnent control of available
nunber of the spreading codes for a reservatlison demand packet. Fig. 6 is a
drawi ng showi ng an exanple of the reservation denand packet transm ssion
adm ssion 15 probability control and the assignnment control of available
nunber of the spreadi ng codésid orZ aisreséreatirgn sletmbdgpackdathaf the first

enbodi nent. Fig. Z_isTa dgawhp spoming atchaqnqj structure of a broadcast
channel in a dowRiHKE*20°E ¢"B 5 A Arari-hy SHHW ng an exanple in which a
reservation demand packet amd @ dat aspackebwidfg @@@Qmﬁgtgnsgﬁgggpy§i@g a
short repetition period spreading code. Fig. 9 is a drawi ng show ng an
example in 25 wiTh fheéliagersats ona deaandepackktrickepr éadnisyntheioshort

repetition pefio i.ng code,. apd_the data packet is spread by a |ong
repetition pe?iogﬂggégggfﬁgRﬁéhﬁokngylo is a drawi ng showing the first 30
i mpl ementati on of the first renpodi neat a Birgw ibly i shéw dhgwang estion 19 & he
second inplenentation. Fig. 12 is a drawing showing the third -16-

i mpl ement ati on FidF S 48nNenE &M Tyt sRowFR§ ChEFoureh spreading codes.

Fig. 5 i1s a drawing showing an example of
the reservation demand packet transmission admission

10 probability control and the assignment control of
available number of the spreading codes for a
reservation demand packet.

Fig. 6 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.

Fig. 7 is a drawing showing a channel
structure of a broadcast channel in a downlink.

20 Fig. 8 is a drawing showing an example in
which & reservation demand packet and a data packet
are bandwidth-spread using a short repetition period
spreading code.

ig. 9 is a drawing showing an example in

(a3

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

spreading code.

Fig. 10 is a drawing showing the first
30 implementation of the first embodiment.
Fig. 11 is a drawing showing the second

implementation

Fig. 12 is a drawing shecwing the third



i npl ementation Fig. 14 is a drawing showing the fifth 5 inplenentation Fig.
15 is a draw ng showi ng an exanple of the channel structure of the second
enbodi nent between a nobile station and a base station in the
multi-carrier/OS-COVA nmethod. 10 Fig. 16 is a drawing (No. 1) show ng an
exanpl e' of an exchange of control perforned between the nobile station and
the base station when transmtting a packetsfromthe nobile station to the
base station in the second enbodinent. 15 Fig. 17 is a drawing (No. 2)

showi ng an exanple of an exchange of control perfornmed between the nobile
station and theibademsd¢@taonionwhen transmtting a packet fromthe nobile
station to the base staticn. 20 Fig. 18 is a drawing (No. 3) show ng an
exanpl e of an exchange of EoftrdP pegrfaorqlﬁé%f”béﬁv@@r?w%% kBBi F@utidticn and
the base station rapspitting a packet fromthe nobile station to the
base station. m@%elrg ?g ghdravm ng (No. 1) showing assignnment of a
reservation demand packet Filgandrdi sis§ an &taving shewecpndhentidadigent. Fig.
20 is a dra 'ng.g\NgT. showi ng assi gnnent of the reservation demand packet
30 transnis P P52t22%'s a drawing (No. 3) showing assignnent of

the reservation demahd packg i tlFSaﬁSsl’naSSdOQw§}1%t5holq7lnd:I 8n 2%arp1a draw ng
(No. 4) show ng assignnent of the reservation demand packet
the channel structure of the second embodiment
hetween a mobile stetion and a base station in the
multi-carrier/DS-CDMA method.

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

15 Fig. 17 is a drawing (No. 2) showing an
example of an exchange of control performed between
the mobile station and the base station when
transmitting a packet from the mobile station to the
base station.

20 Fig. 18 is & drawing (No. 3) showing an
example of an exchange of control performed between
the mobile staticn and the base station when
transmitting a packet frcm the mobile station 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 a drawing (No. 2) showing
assignment of the reservation demand packet

30 transmission slot.

Fig. 21 is a drawing (No. 3) showing
assignment of the reservation demand packet

transmission slot.



transm ssion slot. Fig. 23 is a drawmng (No. 5) showmng 5 assignnent of the
reservati on demand packet transmssion slot. Fig. 24 is a drawi ng show ng
changes of the nunmber of tinme slots for the reservati on demand packet
transm ssion. 10 Fig. 25 is a drawi ng show ng changes of the nunber of
spreadi ng codes for the reservation demand packet transm ssion. Fig. 26 is
a drawi ng showi ng changes of the nunber of-tinme slots, and the nunber of 15
spreadi ng codes for the reservation denand packet transm ssion. Fig. 27 is
a drawing showing a transmssion Iimt of the reservati on demand packet.
Fig. 28 is a drawing (No. 1§1ghoding 20 adsiganent(Nef- at r apdewiagcess packet
transm ssion sl I e second, enhadi nent. . Fig,, 29 is a drawing (No. 2)
show ng assignn§%51g¥\ Igér%ﬁdgﬁgaég§§§“ﬁ%% et FFQ §Hf§%?%%”“slot. 25 Fig.
30 is a drawi ng tNans3)ishiowhngloassi gnment of the random access packet
transmssion slot. Fig. 31 is a drawing (No. 4) show n assi gnnent of the
random access packet transmi$%i o83 30 S Rragigy 3¥9s B dFAMAI(No. 5)

oW 19 | 25SATTERC gLl omoomecease preleh LRl aalofy ot -1E,
random access transmission slot.

Fig. 24 1s a drawing showing changes of
the number cf time slots for the reservation demand
packet transmission.

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

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
transmission.

Fig. 27 is a drawing showing a
transmission limit of the reservation demand packet.

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

20 assignment of a random access packet transmissicn

slct in the second embodiment.

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

25 Fig. 30 is a drawing (No. 3) showing
assignment of the random access packet transmission
slot.

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

30 slot.

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

otT.

—

S



packet transm ssion. Fig. 34 is a drawi ng showi ng changes of 5 the nunber
of spreadi ng codes for the random access packet transmssion. Fig. 35is a
drawi ng showi ng changes of the nunber of tinme slots, and the nunber of
spreadi ng codes for the random access packet 10 transmi ssion. Fig. 36 is a
drawi ng showing a transmssion |imt of the random access packet. Fig. 37/
is a drawing (No. 1) show ng assignnment of spgeadi ng codes according to a
15 transm ssion volune. Fig. 38 is a drawing (No. 2) showi ng assignnent of
t he spreadi ng code according to the transmssion volune. Fig. 39 is a

drawi ng showi ng assi gnnent dfg.203t hes runbeswahgt istwsilrod Scaeaged ngt to t he
transm ssion volune. Fig. 40 iis a drawi ng (No. 3) showi ng assignnent of the

I ng
spreadi ng code at&6r AiYPED Phet Earfsifi’ssi BATVEFENE 2P| JCCEES| s a

drawing (No. 1) show g + asg5QREBRL,of the time slot and a spreading code
according to the transm ssion volune in the second enbodinent. Fig. 42 is a

drawi ng (No. 2) showing 30Fagsi grdnerst afdtéeltignms hsiwitn@ndhanggrseadi ng code
according to theé%r ansm.ssion_vol une.. Fi 43 is_.a draw ng showi ng

> . - X _ (No. 3)
assi gnnent o [ k n e 19- ordi
t of th&"Ei MOt BAdSRTS PeBde19- Wt %ﬁgﬂ Mt § 94 S
transm ssion vol gaekeli Oz r4Asihssaiblhock di agram showi ng a
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 transmission.

Fi

te]
W
(o))

is a drawing showing a
transmission iimit of the random access packet.

Fig. 37 is a drawing (No. 1) showing
assignment of spreading codes according to a

15 transmission volume.

Fig. 38 is a drawing (No. 2) showing
assignment of the spreading code according to the
transmission volume.

Fig. 3% is a drawing showing assignment of

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

Fig. 40 is a 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 transmission volume.

Fig. 43 is a drawing (No. 3) showing

assignment of the time slcot and a spreading code



fundanmental structure of a base station in the third enbodi nent of the
present invention 5 Fig. 45 is a block diagram showing the first structure
exanpl e of a comon-control channel generation unit in the third
enbodiment. Fig. 46 is a block diagram showi ng the second structure exanple
of the common-control 10 channel generation unit. - Fig. 47 is a block

di agram showing the third structure exanpl: %f the common-control channel
generation unit. Fig. 48 is block diagram showi ng the 15 fourth structure
exanpl e of the comon-control . channel qeneratlon unit. Fig. 49 is a draw ng

showi ng the f|r§Fc%&éhﬁ9et8 dovnl T hRPER&RSSC S tHUETF e in the third

enbodi nent. 20 Fig. 50 is @lg{avwg shaw,ng 1hey ; sce%ogfq sBXaRIe pf the
downl i nk channel structure. Fig. 51 is a drawm ng show ng the third exanple

of the downl i nk fotrechavekn §Edwﬁqnm£tﬁ¥g 052a|$aEQHQWanosh@w|n@armhfn@rth
25 exanpl e of the do structure. Fig.. 53 is a draw ng show ng

the fifth exanpl %n‘t‘ﬁ d&mﬁ h€f< Rhanm8- sﬁ’ﬁ?@tiﬁr%f THE BEST MODE OF THE

| NVENTION 3G5i n the fol | owrng;. enbodisments oefx td‘reampér@sgngwllmgergn@n wll be
described with reference to the drawings. The first embodi ment of the

present -20- inventonsSiFEvarn Wifbdth #BAL Scoicer M N sFagF&C lcalrd e bS- CDVA
packet transm sgjon pethed. HiG 4,1 8,anexaple iy Aghannel

Fig. 46 is a Pblock diagram showing the

second structure example of the common-control
10 channel generation unit.

Fig. 47 is a block diagram showing the
third structure example of the common-control
channel generation 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 & downlink channel structure in the third
embodiment.

20 Fig. 50 is a drawing showing the second

he downlink channel structure.

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

Fig. 52 is a drawing showing the fcurth

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 of the
present invention will be described with reference
to the drawings.

The first embodiment of the present



structure of the first enbodinent. Here, the 5 horizontal axis and the
vertical axis of each channel show tine and power, respectively.

I nformation signal is bandw dth-spread by a hi gh- speed spreadi ng code
sequence, and the information signal whose bandwi dth is expanded is
transmtted by 10 spreadi ng codes Code! thrqugh CodeN and tinme slots TS1
through TSM At this occasion, a certain sggcific tinme slot is assigned to
the reservation denmand packet transm ssion. In Fig. 1, anong the spreading
codes Code! 15 through CodeN_and the tinme _slots TSl thr ou%h @A the tinme
slot TSL is assighed’ t6°FheSr ELerTH SN 8EMETE ket 9t Fars®issT on and t he

other tine slotsalS2 thhoughvhSW 24 €e 8Ssi-gnaeh it O3t anpagket.s. The
assignnment to the reservation demand 20 packet may be performed to part or

all of the spreading code§idgFid. Dsianafseierlcexahptecofninied channel

structure of the firsl egbadi genl.. HeLe. oLfig Norizontal gxi g and the
vertical 25 axis of each channel show tine and power, respéctively.

Bandwi dt h. eXpamnsio ®fitébeakifsorared i One syrbalcadls £arsi ed eulctby the
hi gh- speed spreading code sequence, and the information signal of which
bandwi dth is exFAfdEtE 1 sSEPYNSHS R ByPPHE 30 rSvRAeT hedddes Codel through

CodeN and the tifger, St0t 80451 1 -0u9Ns TSM, gleen A £eLLal B SREG {416

spreadi ng code is assigned to the reservation demand packét transm ssion.
-21- Inrig. 2, gy theespregdionpeodeguCodel, tawadughe CodéN armt the tinme
slots 81 through TSN ., fDg.sersa ng. godes Codela 4 puoh Codsle . A8 o,
10 spreading codes Codel through CodeN and time slots
TS1 through TSM. At this occasion, & certain
specific time slot 1s assigned to the reservation
demand packet transmission.
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 reservation
demand packet transmission and the other time slots
TS2 through TSM are assigned to date packets.
The assignment to the reservation demand
20 packet may be pericrmed to part or all of the
spreading codes.
Fig. 2 is another example of the channel
structure of the first embodiment. }
Here, the horizontal axls and the vertical
25 axls of each channel show time and power,
respectively. Bandwidth expansion of the information
symbol 1s carried out 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
slots TSl through TSM. Here, a certain specific
spreading code is assigned to the reservation demand

packet transmission.



to the reservation demand packet transm ssion, and 5 the other spreading
codes Code (k=1) through CodeN are assigned to the data packets. Fig. 3 is
an exanple of transm ssion adm ssion probability control for reservation
demand packet. 10 Usually, as shown in Fig. 3 (A, when a termnal (nobile
station) requests to nmake a call, a reservatjon demand packet is
transmtted at a certain transm ssion adm sston probability p (0<p<=l)

i5 Here, when a channel occupancy rate of the data packets exceeds a
predet erm ned val ue, the__transm_ssion adnission propability is |owered to q
(0<gq<p), in order to avold &80l I5siFHBf tﬁ@sé?€§ﬁ@ﬁ?%i %Spgeﬁgﬁs, as

shown in Fig. 3 {B}oudh heiehyanthe reoldisd oo probalil ity Rfqh hegy
reservati on demand packets can be reduced and transm ssion efficiency can

be raised. Fig. 4h¢ssareaiptecofegssiafnienthzongholodefk tehee nusbegnof
spreadi ng codes available to a reservation denand packet. Here, the

hori zontal axis %Cr)]dL heﬂﬁé ?é%%§o§xﬂ§Q)m%d%%c‘hénﬁeﬁngmmﬁﬁﬁ%%’aﬁagpomer,
respectivel ys Bangwi dttheexpapsteniol theidnfosqat iipnl)symeluds caneined out
by the hi gh-speed spreadi ng 30 code sequence, and the spread code of which
bandwi dth is expah8edSiSSItafshPt £8G By the*2SPprEadi ng codes Codel through

CodeN and the tine s!ots'@ﬂgthgogghaLSgﬁéﬁggg gzcertain specific -22-
spreadi ng code is assigned to reservation denman packet transm ssion.
Usual | y, as showndmnsEiigpn 4o {dpabtihety control for reservation demand
packet.
10 Usually, as shown in Fig. 3 (A), when a
terminal (mobile station) requests to make a call, a

reservation demand packet is transmitted at a

certain transmission admissicn probability p

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

20 Thereby, the collision probkebilitv 0f the

reservation demand packets can be reduced and

)

raised.

transmission efficiency can b
Fig. 4 is an example of assignment control

=

of the number of spreading codes available 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 informatiocon
symbol is carried out by the high-speed spreading

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

slots TS1 through TSM. Here, a certain specific



spreadi ng codes Codel through Ccdek are assigned to 5 the reservation
demand packet transm ssion. Wen the channel occupancy rate of the data
packets exceeds a predeterm ned value at this time, as shown in Fig. 4 (B)
transm ssion efficiency can be raised by decreasing the nunber of the
spreading 10 codes currently assigned to the reservation demand packet, -and
i ncreasi ng the number of the spreading codesZassigned to the data packets.
In Fig. 4 (B), mpieces of the spreading codes (nxk) are reassigned to the
dat a- packet 15 transm ssion fromthose assigned to the reservation denmand
packet transmi ssPpreathatd i &QCer aAsSAISSSIOERf P creAgy vedni be deaiesesd by
using the spreadin CQP%? dee.%k=nw1) t hrough Codek previously assigned to

the reservation Qagégnandr%%%?% Wi now be used by the data packet. Fig.

5 is an exanpl e of assiguseallogntarsolsh®inthas mughers ofar hetspreadi ng codes
available to the reservation demand packet transm ssion and the
transni ssi on proBBBEIRGY HfCRRRS r eS8V ati oI WefrahadeXs g ket S tpees ttthe

horizontal axis ghd Lheyardiealh de;sg%dofpaﬁc?@tcbeaﬂ%kniy%%vfﬁim%‘ and_power,

respectively. Ban expansion of the“information s I's carried out
by the high-speed spreadingn3@heod&aseiencecupndctyhersps ead code ddftahi ch

bandwi dth is expanded is transmtted by the spreadi codes_Codel_.t hrough
CodeN and the t1RBE REItt <= 4S1¢ Ar Bugh “PEN® TRt 820 a” Bartaitt SPROFT IFE 23
spreadi ng code igsassigedit or {gsenvation Wermadi spackete £ ANSELSS Qkn

Usual ly, as shown in Fig. 5 (A , the

be raised by decreasing the number of the spreading

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

In Fig. 4 (B), m pieces of the spreading

codes (m<k) are reassigned to the data-packet

15 transmission from those assigned to the reservation
demand packet transmission.

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

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

Fig. 5 1s an example of assignment controel
of the number of the spreading codes available to
the reservation demand packet transmission and the
transmission prebebility of the reservation demand

25 packet.

Here, the horizontal axis and the vertical
axls of each channel show time and power,
respectively. Bandwidth expansion of the information
symbol 1is carried out by the high-speed spreading

30 code sequence, and the spread ccde of which
bandwidth 1s expanded 1is transmitted by the
spreading codes Codel througnh CodeN and the time

slots TS1 through TSM. Here, a certain specific



spreadi ng codes Codel through Codek are assigned to 5 the reservation demand
packet transm ssion. Morreover, wusually, when a term nal requests to nake a
call, a reservation denand packet is transmtted at a certain transm ssion
adm ssion probability p (O<p<=1l). 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 ti me,”%hHe transnission adni ssion
probability g (0<qg<p) for the reservati on demand packet is 15 |l owered first
as shown in Fig. 5 (3). If the channel occupancy rate of the data packet
still exceeds theSRFRdetBpnCREE vl uds StHe S righsif $SFEaA téof daseydi s

rai sed by decreasi e. r he spreadi ng codes currently assigned
to 20 the reservz%?%%égeﬁéﬁg ﬁdﬁk%%?%and i ncreasi ng the nunber of the
spreadi ng codes assi gned toUsuwal by, packehowas ishoigi.nsFi@) 548 . In Fig

5 (C, in pieces of tpg.sgreadiqg Cﬁd?S,gﬁKK) are reassigned to the data
packet from 25 tHRFFeLerTaticst Hendnd ! pdekOHITHARARE, SfPafSHisHI o to
efficiency cag beh4&aised by dihe, dabaaprCkatc st ng-Lhe sy eadh ngusoedes, - LCode
(k-m +1) through Codek currently assigned to the reservation dermand packet.
30 Fig. 6 is an exampl évof wassi ghnearméoatr glequsfs thetaumsdre ¢f spreading

codes avail abl e tLpeéthg LLeserv etqggg\ddeggr}}dhpa%keirs rz}aggitttgeedr eaeravati on
dermand packet transnTTYlng pr o éblflt?. 5% per et ihé horizonital® axis and

the vertical axiseofaeach rahamed s sbawatimie santh penebabinespect i vel y.
Bandw dt h expansi on of the information
(0<p<=1) .
10 In order to avoid a cocllision of
reservation demand packets, when a channel occupancy
rate of a data packet exceeds a predetermined value

at this time, the tra

3

smission admission probability

h

ot

g (0<g<p) for reservatlon demand packet is

it

P
o

lowered first as shown in Fig. 5 (B).

If the channel occupancy rate of the data
packet still exceeds the predetermined value, the
transmission efficiency is raised by decreasing the
number of the spreading ccdes currently assigned to
20 the reservatiocn demand packet, and increasing the
number of the spreading codes assigned to a data

packet, as shown in Fig. 5 (C).

Fig. 5 (C), m pieces of the spreading

=

Tn

codes (m<k) are reassigned to the data packet from
25 the reservation demand packet.

That 1s, transmission efficiency can be
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 1s an example of assignment control
of the number of spreading codes available to the
reservation demand packets and the reservation

demand packet transmilitting probability.



synbol is carried out by the high-speed spreading 5 code sequence, and the

i nformation signal of which bandw dth is expanded is transmtted by the
spreadi ng codes Codel through CodeN and the time slots TS1 through TSM
Here, a certain specific spreading code is 10 assigned to the reservation
demand packet transmission. Usually, the spreading codes Codel through
Codek are assigned to the reservati on demand packet transm ssion beforehand
as shown in Fig- 6 (A). 15 Moreover, usually, when a term nal requests to
make a call, the termnal transmts the reservation demand packet at a

certain transnission adni s&FSR’ FrohdTII9 p2t0epdS1)2NAsteRoWr it F Y. 6

(B), when a chapnels 20 occypanewnat &y, ac datapackrivexceeds a
predeterm ned value at this tinme, the nunber of the “spreading codes

currently assi gredpec tiheely es8evaimiigit derapgnpacketo i stldect sdseda tandh t he
nunber of the sg:egdhn%_codes asgigped to the ggtﬁE25€§a ket idencreased.
In Fig. 6 (B), mPréces df-th&* Spraadity thdel T ERKP Gre TRASEGAS to the
data packets frepukhe daseiyati anddeimand paskab: ich theychansel woceupancy

rate of the data packet still exceeds the predeterm ned value, in 30 order
to avoid the coPRn&iéiltei ¥eserpaniced deirapdanpaékéesl QhetRfansmi ssion

adm ssi on probapilLLy,q, (%5 SR) ch@fe 1t N8, L &56F VaLLay defmnd, packel, 1s

| owered as shomh |n¥kié¥ §E§ -fg¥11nl}h|s manner, the co PISIOH

probability of thetsessvathoougenmasd packets is reduced and transm ssion
efficiency is raised. Here, a certain specific spreading code is

10 assigned to the reservation demand packet
transmission.

Usually, the spreading ccdes Codel through
Cocdek are assigned to the reservation demand packet
transmission beforehand as shown in Fig. 6 (A&).

15 Moreover, usually, when a terminal requests to make
a call, the terminal transmits the reservation
demand packet at a certain transmission admission
probability p (0<p<=1l).

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

20 cccupancy rate of a data packet exceeds a
predetermined value at this time, the number of the
spreading codes currently assigned to the
reservation demand packet is 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
packet still exceeds the predetermined value, in

30 order to avoid the collision of reservaticn demand
packets, the transmission admlssion probability g
(0<g<p) for the reservation demand packet is lowered

as shown in Fig. 6 (C).



Fig. 7 is the exanple of a structure of 5 the downlink broadcast channel in
the first enbodinent. Here, the horizontal axis of a channel expresses
time. Information about the nunber of spreading codes available to the
reservaticn demand 10 packet and the transm ssion adm ssion probability is
inserted into the broadcast channel, as a reservation demand packet by

ti me-sharing The channel is speC|f|ed by the~§pread|ng code and the tine
slot. 15 Fig- 8 shows an exanple of a period of the spreading code for the
bandw dt h expansi on of the reservation denmand packet and the data Packet in
the first enbodi nent. Hbrel“bdﬂt%tﬂ@?@§énvét~0§Qk%mhdopa@K@@aQK%anﬁ t he

data packet are BandudthsSpread Dy, shoLh JLeRslidion penie SR &pdi ng

code. Fig. 9 is anot exanpl e show ng peri e sprea ‘tode for

t he bandwi dth expammsmus&1ohh@unxﬁﬂemmyomsdemandxpacket and data packet in
the 25 first enbodi nent. Here, the data packet is bandw dth- expanded by a
| ong repetition period spregdlng-%ddﬁ NEng*eA® e <tr vat § BRUGEYERI Dhcket is

bandwi dth- expanded by,+4heishord-Japeiiti pRaperdiod spreading+30 code. The
first inplementation of nultiplexing the reservation demand packet and

dat a- packet in thRabosiygeetearrier/DS- CDVA uplink racket transn155|on by
-25- the first enbodi nent |§ sho |n Flg 10t Fi g. F§ ?MB a channel
structure, Fig. 10 (B) shows & norhal  &Fta8Fi6H, 5ﬁﬁf 0. 15 55

expresses time. Inrormatlon about the number ot
spreading codes avallable to the reservation demand

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

The channel is 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 data packet in the
first embodiment.

Here, both the reservation demand packet

20 and the data packet are bandwidth-spread by a short
repetition period spreading code.

Fig. 9 is another example showing periods
0of the spreading code for the bandwidth expansion of
the reservation demand packet and data packet in the

25 first embodiment.

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

30 code.

The first implementation of multiplexing
the reservation demand packet and data-packet 1in the

single carrier/DS-CDMA uplink packet transmission by



a drawi ng that shows a control of the transm ssion 5 adm ssion probability
for the reservation demand packet when a channel occupancy rate of a data
packet exceeds a predeterm ned value. Fig. 10 shows a control of the
reservation dermand packet transm ssion adm ssion probability 10
corresponding to Fig. 3, using the packet nultiplexing nethod showmn in Fig.
1 and the downlink broadcast channel struct@re shown in Fig. 7. In the
first inplementation of the first enbodinent, a certain specific tine slot
is assigned 15 to the reservation demand packet transmssion. In a
situation where & ef Air A&l eMRtsiieRt at st REOMEsdrvatidn d€mand packet

transm ssion adm ssion prqQbhabi]lit <p<=l), tat i asuyr.es a
channel occupancy rate of“?ﬁg d%%ayﬁgc%gpgf 5% ﬁ%@ﬁégo%?ﬂéﬁgg gg’egégids a
predeterm ned value(sfhehbase a si@tmodh tiansmitcs a cogmBrng . wWhicch(@erfisrns a
control to lower the reservation demand packet transm ssion adni ssion
probability to ¢ (D<geprIbyhiafsertengy theonésrmatf i Ht® 46w IS Bf oadcast
channel by tde 44 &8s gul LiRhexi ng; + Jhesecend A mept ati

mul ti pl exi ngg] t%gjﬁiegé%?\%t PRy T os Seay ‘terr?e)é%ét 5 gé‘c%’éﬂ“nd t he
single carrier/PSCOMA wpennk packetelr ansopssicon ft¢ heff kr statembodi nent is
shown in Fig. 30 11..FL9. 1§ (A shqgs&a“chan el structure, Fig. 11 (B)
shows a normal $3UNEFofi*CERFEFiT . PAATEF T "e] Wi fig showi ng a
reservation demand packet 2% tr@nswbdssi ancadigsi o ptababiddd y £onb kol

when the channel occupancy rate of the data packet exceeds a predeterm ned
val ue. demand packet transmission admission probability

10 corresponding to Fig. 3, using the packet
multiplexing method shown in Fig. 1 and the downlink
broadcast channel structure shown in Fig. 7.

In the first implementation of the first
embodiment, a certain specific time slot is assigned

15 to the reservation demand packet transmission. In a

(D

situation where a terminal transmits &t th
reservation demand packet transmission admission
probability p (0<p<=1l), a base station measures a
channel occupancy 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 probability to q'(O<q<p) by in;erting the
command into & downlink broadcast channel by the

25 time-multiplexing.

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

30 11.

I'IJ

Fig. 11 (A) shows a channel structure, Fig.

11 (B) shows a normal situation, and Fig. 11 (C) is

a drawing showing a reservation demand packet



Fig. 11 shows a control of the reservation 5 demand packet transm ssion
adm ssion probability corresponding to Fig. 3, using the packet
mul ti pl exi ng nethod shown in Fig. 2 and the downlink broadcast channel
structure shown in Fig. 7. A certain specific spreading code is 10 assigned
to the reservation demand packet transnissjf  in the second inplenmentation
of the first enbodinent. in a situation whete a termnal transmts at a
reservati on demand packet transm ssion adm ssion probability p (O<p<=l), a
15 base station peasures a channel. occupancy rate of a data packet, and
when the val ue e§5§8&§¥f”kﬁ%d%?@ﬁﬁ?ﬁéﬁpJﬁi 2Ri LAY RE Hase! s¥aeiort e
transnits a comrradnehi (e Peplarn® reant rod el guek the rdesgruati;an demand
packet transm ssion adm ssion 20 probability to q (0<q<p) by inserting the
command into a HogAkitgbrvadcEst u€hannel by the time- nultiplexing. Fig.
12 shows the third inplene ion,of . multiplexing,a reservation denand
packet and a data- 25 packg%ﬁﬁf the %S E%ﬁ%%%?ﬁé%toﬁn”té% E?ﬁgféaqqon
carrier/DS- CBVA gphiafld packedtt E8R8RITSIDvn R @nidd 10A) sshovwsb alehgnnel
structure, Fig. 12 (B) shows a nornal sjtuation, and Fig- 12 (C) is a
drawi ng showi ng EBREESIPUICIHE RAnBer -of3 assi ¢ n§ 30 PsEredldi ng codes for
the reservation ﬂﬁﬂ%ﬁ%&%&@ nbEARIMs$RIAN Meﬁﬁ?.cba;&%ﬁ] OFLURBNGY ihal e of
the data packet exceéds a predeterm ned value. Ffg. 1Z shows assi gnnent
control of the -B8canwdser ©fathelspreadig «ogdieswavan able. t0.t he
reservati on denmand packet c&rre§%ondin to Fjg. 4, %si%g t@g packet
nul ti pl exi ng method shown i‘h EFg-a2" SpPecLiC spreading code  1s

10 assigned to the reservation demand packet

transmission in the second implementation of the
first embodiment. In a situation where a terminal
transmits at a reservation demand packet
transmission admission probability p (0<p<=1l), 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 command which performs contrcl to lower the
reservation demand packet transmlssion admission

20 probability to g (0<g<p) by inserting the command
into a downlink broadcast channel by the time-
multiplexing.

mplementation of

[ =

Fig. 12 shows the third
multiplexing a reservation demand packet and a data-
25 packet of the first embodiment in the single
carrier/DS-CDMA uplink packet transmission.
Fig. 12 (R) shows a channel structure, Fig.
12 (B) shows a normal situation, and Fig. 12 (C) 1is
a drawing showing control of 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 shcocws assignment control of the



and the downlink broadcast channel structure in Fig. 5 7. Inthe third

i npl ementation of the first enbodinment, a certain specific spreadi ng code
to reservation demand packet transm ssion is assigned. In a situation
where k pieces of spreading codes are 10 assigned to the reservati on demand
packets, a base station-neasures the chamyﬂgpccupancy rate of the data
rackets, and when the val ue exceeds a predeterm ned value, the base station
transmts a command which perfornms control to reduces the nunber 15 of
spreadi ng codes assjgned for reservation demand _packet .transmssion to k-m
(k) "By T nsert i RBECRET CthmiEF REGAehe i 2 Re LbA5ATe e Thannel by & he
time-mul tipl exi nge s &R afrawr Fuézﬁ@ﬂi@ngatc&teitort@ér@yﬂfbhali%i b 20gthe
reservati on demand packet and the data-packet in he single carrier/ DS COVA
upl i nk packet transnbsgiien mackee nPLSE odesodigrene thedskkdvawn niwi glig. 13,

Fig. 13 (A shows channg| structure, Fig.. 25 1 B) .sho nor mal
situation, Fig- ﬁ%g(t esﬁgﬂglf%ﬁé ggg@ §§%Pbﬁ”léﬁg g pggwéﬁﬁVganE%?§§90n

adm ssion pgobability control when a channel occupancy rate of a data
packet exceeds a predeterm ned value, and Fig. 13 (D) shows assi gnnent
control of the nunber of 30FpfRAdFhdreodéd LiBEn adFéofo dthet hesetvati on

demand packet tgapnsglgsian whed.Lhe;ghannel; o¢ “gﬁ%ﬁgﬁ‘% cHdcthe data

packet exceeds the predeternined value, even aft servati on denmand
packet -29- transedssivart iadm dsnand ppebaleit itseceont selions iscassegnoedt. Fig.
13 shows control_of _the reservation : - .

In a situation where k pieces of spreading codes are

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 station transmits a

command which performs control to reduces the number

[
w

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 implementation of multiplexing
20 the reservation demand packet and the data-packet in
the single carrier/DS-CDMA uplink packet
transmission by the first embodiment is shown in Fig.

13.

51J

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 a precetermined value, and Fig.
13 (D) shows assignment control of the number of

30 spreading codes available to the reservation demand
packet transmission when the channel occupancy rate
of the date packet exceeds the predetermined value,

even after the reservation demand packet



demand packet transm ssion adm ssion probability and 5 the nunber of
spreadi ng codes assignable for the reservation demand packet transm ssion
corresponding to Fig. 5, using the packet nultiplexing nethod shown in
Fig. 2, and the downlink broadcast channel structure Fig. 7. 10 In the
fourth inplenmentation of the first enbodinent, a certain specific spreading
code is assigned to the reservation denand‘%aéket transm ssion. \Were a
terminal is transmtting at the reservation denmand packet transm ssion

adm ssion 15 probabilit¥%§‘%0<g<:l) and the‘nunbgr,of the spreading codes
standing at k, a‘BageTst3tion ﬁ@é§§ﬁé§1t?%?%ﬁ%hnéFﬁbéﬁﬁb%ﬁ%g tdte of the
data packet, and.when 4 he,peasured val ue exceeds a predetermnm ned val ue
the base station transmts a 20 command which perforns control to |ower the
reservati on demand packet tF¥agsnilssistrrwgnisstonl priobabe | reyetoadg i(Oxg<p)
by inserting the comma the downl i nk brgadcast channe .the time-

d _int r nnel b
nul ti pl exi ng. 25dﬁW5ﬁ4nﬁf%%ﬁﬁnéFagégmﬁﬁﬁﬁprﬁ?@lﬁﬁﬁﬂﬂapﬂ%?ﬁbbi&QEt%ﬂ | |

exceeds the pyedeter Murask ¥abHespevent afd efod8bSaqRa@H ¥ i soperher med, the
base station transmits a comand that perforns control to reduce the
nunber of spreadiFf§ecodes eRsEgheddt M3t her prSBAVE Y Un denandprpackaty

transm ssion to k-m..(0<nxk) _inserti 1 , into the. l'i nk
br oadcast channeroggj%he'fiﬁégﬁﬂ trﬁre |ndfgﬁhggggﬁgﬂiThﬁﬁ%ﬁggfggﬁgn of
mul ti pl exi ng a - 3@owthatiar packet 2and nal reseraat h onndemantk pasket chantha
single carrier/DS-COVA uplink pagket transm ssion of the first enbodi nent
i s shown in Fig. Stgucture Fig. /.

10 In the fourth implementation of the first
embodiment, a certain specific spreading code is
assigned to the reservation demand packet
transmission. Where a terminal 1s transmitting at
the reservation demand packet tramnsmission admission

15 probability p (0<p<=1l) and the number of the
spreading coccdes standing at kX, a base station
measures the channel occupancy rate o0f the data
packet, and when the measured value exceesds a
predetermined value, the base station transmits a

20 command which performs control to lower the
reservation demand packet transmission admission
probebility to g (0<g<p) by inserting the command
into the downlink brozdcast channel by the time-
multiplexing.

25 When the channel occupancy rate of the
data packet still exceeds the predetermined value
even after this operation 1s performed, the base
station transmits a command that performs control to
reduce the number of spreading codes assigned for

30 the reservation demand packet transmission to k-m
(0<m<k) bv inserting the command into the downlink
broadcast channel by the time-multiplexing.

The fifth implementation cf multiplexing a



Fig. 14 (A) shows a channel structure, Fig. 5 14 (B) shows a nornal
situation, Fig. 14 (C shows assignnent control of the nunber of spreading
codes for the reservation denmand packet transm ssion when a channel
occupancy rate of a data packet exceeds a predeterm ned value, and Fig. 14
(D) is a drawing 10 show ng the reservation_demand packet transmi ssion

adm ssion probability control when the chanf®r occupancy rate of the data
packet still exceeds the predeterm ned val ue even after the nunber of
spreadi ng code assignment control for reservation 15 demand packet

transm ssi on had2béePa&i?t e@n6ul. LI VAL SRoRSMERE R Fat iBn tdEnand
packet transm ssi dm ssien. habjud t ral rr k : Fig. 6,
and assi gnnent %%ﬁ?}%iq%fé“?Eépﬁﬁnﬁg#&ofy?%gﬁép eéﬁ%ﬁb1ﬁ%§§§g¥ggl%aeo 0
reservati on denmahd fgacket ¢mansgdiimesiton,s ushoagnt he Faacket4 nul tipl exi ng

met hod shown in Fig. 2 and the_ downlink broadcast channel structure in Fig.

7 In the fifth inplementatt®n of the fP7QYS éntSoitft , SaTeertdiTy sheeific
spreading caede ig (25 assdgoed hodda reseryatban ¢enand Pagket shows

transm ssion. while a termnal is transmtting at the reservation demand
packet transm sgfengadrarssi oantpodbaki iy pufbep<ol) smwkadengurnbeesof the
spreadi ng codes_for .the reserggtci.on demand packgt 3Q transm ssion being k, a

base station meaar&da FThahkél lggcfpeérhabrﬁldrgfg 6f e Tohdt 2° patket’,*“ahd when
the val ue exceedscaapiedetecoupedcyalse the basatastraldiont t é208@LsS aa
command which perforns 31 assignnment control to reduce the nunber of
spreading codeBTPER UFHE" Y R8Er VALIYGn deantiBackét D anshiZsEBAY NG k- m
(0<nxk) by jignsecthng e ronread (alko dh€jemand packet transmission
acdmission 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 transmission has bpeen carried out.
Fig. 14 shows the reservation demand
packet transmission admission probeability control
corresponding to Fig. 6, and assignment control of
the number of the spreading codes for the

20

o

eservation demand packet transmission, using the
packet multiplexing method shown in Fig. 2 and the

downlink broadcast channel structure in Fig. 7

Hy

In the fifth implementation of the first
embodiment, a certain specific spreading code 1is

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

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

station treansmits a command which performs



downl i nk broadcast channel by the tinme-nultiplexing. 5 if the channel
occupancy rate of the data packet still exceeds the predeterm ned val ue
after this operation is performed, the base station transnmts a comand
that perfornms control to |ower the reservation demand packet transni ssion
adm ssion 10 probability to q (0<g<p) by inserting the command into the
downl i nk broadcast channel by the time- nmult3ilpl exing in addition, the first
enbodi ment of the present invention is applicable to both an uplink 15
packet transm ssion and a downlink packet transm ssion. Moreover, in the
first enbodi nentysshenmanthasatstali oh dederas rese t hemharbert ofpspreéadiong
codes available for a reservation depand packet %he 20 ga%§ station,
notifies the i nformati don't héredf 1o a  -mobi 1€ s%%.i%ﬁ?‘g ecf?v}%b‘ Ré“Runber
of spreading cadesi-@r (a<apeoi fi¢ sSpreadiing cade, c@&smandr esedyvathon demand
packet channel. Next, the second enbodi nent of the present 25 invention
will be descri b&tPvThen§e&sRE ErbdEi FBARNSY &Y erbddF ABAT M uddricet aik hgJan
uplink in a | ti-carri er/ DS GDI I.Le cammuni caf Lop . syst 1g9. 15 is
a draw ng shgujﬁﬁ'aﬁﬁéxgﬁgﬁgég)é%ﬁfgggﬁgmﬁsLstr%cf%%eeﬁgéméﬁ?ggﬁnbiIe
station and a baselstakicerdsn the pubtieteanrirerd DS COMAafetdrodch Asf r equency
bandwi dth to be used is divided into Q subcarriers fl-fn (n being a natura

-32- nunber of t}FDRTFAPgEr) PNbr ROV, (HEsP2 STbRhAFers ¥I2T T aré Gsed
by time-sharing.corthenaf enet ffaresrase ool f oo eaghesubearrier. (A
reservation demand packeif transmission admission
10 probability to g (0<g<p) by inserting the command
into thé downlink broadcast channel by the time-
multiplexing.
In addition, the first embodiment of the
present invention is applicabkle to both an uplink
15 packet transmission and a downlink packet
transmission.

Moreover, in the first embodiment, when a
base station determines the number of spreading
codes available fcr a reservation demand packet, the

20 base station ncotifies the information thereof tc a
mobile station, specifying the number of spreading
codes, or a specific spreading code, as a
reservation demand packet channel.

Next, the second embodiment of 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/DS-CDMA method.

A frequency bandwidth to be used 1is

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



frame is a segnment for every fixed tine, and a frane 5 length is set to TF.
The frames are conmmon to all subcarriers.) Furthernore, the franmes are
divided into _ pieces of tinme slots intime (F being a natural nunber of
two or larger) TS1-TSF (1 tinme- slot length TS=TF/ F) 10 Therefore, over al
subcarriers, there are Fxn pieces of the tig? slots in one frane. A nobile
station transmts a packet according to the’timng of this tine slot.
Moreover, wthin the sane tine slot, a packet is nultiplexed 15 by the

principle of the code division CDMA b spreading with different spreading
codes. Thereforel ﬁ%éDEhEHHeEQﬁT%EQ%FE'o%OFFSV%rISFQﬁ§ﬁHtaneous

transm ssion of %u@d&f%iéYSO%l—Q%ﬂ%¥§1u§¥@Xb9tQ?m@ﬂgﬁﬁrfﬂ mul ti pl ex
spreading 20 codes) is attained. In the exanple of Fig. 15, ?hree packet s

are nultiplexed By.cCBMO 1A, t hcatiere stot IS ob theeasubcarb¢erriier .Fih 16
shows an exanpl e .of an exchagﬁe of 25 control perforned betweegn a _nobile

station and a basé™st atf of WHER PHCKER™ t T RREHI SSH6R IS R%r rfBd Guf T t he

base station o rometha-Hobi | gest ald an.. e nobidhes st ati eBrkidrstrérangmts a
reservation demand packet to the base station, 30 demanding an assi gnnent
of a tine slot afR#PELIpreadfnyg EodEiOIMe¥ransiet fagme parket ALsided To

e oot ST A COMEDS OGS SLAeD. LTE et SaLhgnnsel O @

notifies the resalturtal tihembebi lo& stvad ion [5168)) Tisa +MAH | elstatueon

spreads the paCkgESQtfgngth TS=T:/F) .

10 Therefore, over all subcarriers, there are
Fxn pieces of the time slots in one frame.

A mobile station transmits a packet
according to the timing of this time slot. Moreover,
within the same time slot, a packet is multiplexed

15 by the principle of the code division (CDMA) by
spreading with different spreading codes.
Therefore, by the channel structure of Fig.
15, simultanecus transmission of a plurality of
packets, Fxnx (the number of multiplex spreading
20 codes) is attzined.
In the example of Fig. 15, three packets

the

Fh

are multiplexed by CDMA in the time slot TSl o
subcarrier f1.
Fig. 16 shows an example of an exchange of
25 ccentrol performed between a mobile station and a
base station when packet transmission is carried out
to the base station from the mobile station.
The mobile station first transmits a
reservation demand packet to the bhase station,
30 demanding an assignment of a time slot and a
spreading code for transmitting a packet (S101). To
the assignment demand from the mobile station, the

base station assigns a time slot on a communication



t he assigned spreading code in the tinme slot 5 assigned fromthe base
station, and transmts (5104). Thereby, only the nobile station which was
assigned the tinme slot and the spreading code can transmt by spreading the
packet using the assigned spreading code in the assigned tine slot. 10 If a
| arge nunber of the tine slots or a |arge nunber of the spreading codes are
assigned, a |arge nunber of packets can be-Bransnitted sinultaneously,
maki ng a transm ssion capacity |arge. Mreover, even when one tine slot and
one 15 spreading code are assigned, the nobile station uses the assigned
spreadi ng code amsdianieetimengl @ smudrdpriorpty, (@ndbli ngaadpackstfies
transm ssion in a.,large ansm.ssi on volune,as .a re if the

transm ssi on caﬁht)ee K o?f'é“f)ertlood‘lncealnll(%/bjan% FEFi“étﬂW Gﬂ@i‘) 20 informati on
which the nobile station isThe tMdtsre tstésibhnisshethd&i ghelpacke df avh Ng
showi ng an exanpl e of an exchange of control perforned in a nobile station
and a base stati & SwfeTs pABREL SYETRHI 5%i ©AdRs 125 e ri Bde o8L Otto t he base

station fromghe nobife dStf?E#'noncthr?anglsltgtito%' o, Gatrly %n?iuésa 5?'8‘2!2”‘
access to one of ‘tine slots of a conmunication channel ,”"an ransﬁl S
packet (S111). Here, if it Suecedds ignilyabnsal seianofsaat30npacketh *he
packet transm ssion wll be ended (YﬁSA_at 5112).- Wien it fails (NO at
5112), the nobi | &SStHFOnBEr @€ out®h FAAdEMCacEFE DRI nCLE @b the

time slots on the  Gommit caYi ar hamnel , tradphrargmds: Ahecpackeats i(Ppldd) -
Thus, the nethod, wherein the packet transm ssion of the nobile station is
carried out by BsRIEHAYNACERSS g onee oF S§ heneidmd iS1ot $1of -t he

10 If a large number of the time slots or a

Fa

large number of the spreading codes are assigned, a
large number of packets can be transmitted
simultaneously, making a transmission capacity 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 a large
ftransmission volume as a result, if the transmission
can pe done periodicallyv and reliably until

20 information which the mobile station is o 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 out a random
access to one of time slots of a communication
channel, and transmits a packet (S111).

Here, i1f it succeeds in transmission of a

30 packet, the packet transmission will be endesd (YES
at S112). When it fails (NO at S112), the mobile

station carries out a random access agaln to cne of

the time slots on the communication channel, and



5 communi cati on channels, without requiring a tinme slot assignnent of the
above-nenti oned base station, is suitable when carrying out a packet
transmission in a small transm ssion volunme fromthe nobile station to the
base station. 10 Fig. 18 is a drawing showi ng an exanple of an exchange of
control performed in the nobile station anq1the base station for changing a
transm ssion speed according to a volune of °packet transnissions that the
nobile station is to transmt. 15 When the nobile station transmts a
reservati on demand acket to the base st%tlon and requires an assignnment of
atinme slot and'faFa Preadi fg R FEFst' S 1tHd vol ume of the transmission is

al so conmuni cated (5120). 3@, Basednon; tho@nfqﬁn@¢30ﬂ ahaut; the « assi gnnent
demand and the transmi ssion vol une from the nobile station, the base

station assigns rdneeisslion and amesppéadengucddermnwa cemnmuadmnutnbv
channel accordin o the _transm ssion vol.u t he ile 25 ation, and
notifies the reﬁﬁﬁé?%ayhécﬁﬂﬁﬁ%Pgs?aFl&ﬁr?%ﬁfnmo blleﬁﬁﬁﬂlon
transnits pagketsomasedce@ndhe-noihéied nesHdud %@@aldh@r ebyidd the
transm ssion volunme of the 30 packets which the nobile station is to
transmt is Imiﬁ?ttﬁéséaﬂﬁ%ﬂ%u@éntﬁﬁlEbQMQﬁﬂﬁ%i%P@?ﬁebﬁ%ﬂ sGdfakon s

capabl e of transiyt4ingathe bt [ANSTl 3RO, /0l WIELLET (XA & LD OF

nore tine slots) and a - spreadlng co for e nple two or
spr eadi ng codesgwaﬂdcaaégreadnngnnsdeoofval$mw hzspneaUengozhaﬂaor), and if
t he transm ssion vo| une mhlch t nmobi | e statlon needs is small, the base
tation to tThe ase station
station wll
10 Fig. 18 is a drawing showing an example of
an exchange of control performed in the mobile
station and the base station for changing a
transmission speed according to a volume of packet
transmissions that the mobile station is to transmit.
15 When the mobille station transmits a
reservation demand packet to the base station and
eguires an eassignment of a time slot and =a
spreading code first, the volume of the transmission
is also communicated (S120).
£

20 Based on the information abocut the
assignment demand and the transmission volume from
the mobile staticn, the base staticn assigns a time
slot and a2 spreading code on a cbmmunication channel
according to the transmissicn volume of the mobile

25 station, and notifies the result toc the mobile
station (S121).

The mobile station transmits packets based

on the notified result (5122).

R

Thereby, 1f the transmission volume o0f the
30 packets which the mobile staticn i1s to transmift 1is
large, the base station will allocate & time slot

that 1s capable of transmitting the big transmission

volume (for example, two or more time slots) and a



5 allocate a tinme slot and a spreading code accordingly. In this manner,
the base station assigns a tinme slot and a spreadi ng code adaptively
according to the transm ssion volume of the nobile station. 10 As for the
nobil e station, a transm ssion speed according to the transm ssion vol une
is attained. Next, a description wll follqyzas to how the base station
assigns a tine slot and a spreading 15 code tor the reservation demand
packet transm ssion, when the nobile station transmts the reservation
demand packet to the base station. Fraom.t Fg]irmblle station to the base

station, a sinul tBh&dus ﬁ?éﬁ?ﬁTs§r8ﬁ 6% Tt Ur at T Py © ~26'°61° paRkBEE *8F Fxnx
(the nunber of nebbkRl exiiy Of sspeeadinkg cpdesdsi s ahbaiined, asaghayn in Fig.
15. In the present invention, sone of, these Fxnx (the nunber of “spreading
mul ti pl exi ng codés¥toare uﬁéﬁ i@rtﬂﬁetﬁ@@@ﬂkﬁ$tﬁmdéﬁéﬁ@wpa@m€¢“25“6
transm ssion. In 19, a tatiion assjgn a blgjar pi ec (k
bei ng a natural gng and‘ Q §8Ean) ofq?ﬂ%eiSIg § §the'¥e é?Vatlgﬁ
demand packet t&amsnns&aom-ﬁiﬂ@ shots zo1t fsphea&Xxngpicechs 30 of tine
slots that are present in one frame. Then, the nobile station spreads the
reservation densh@cOpsekétiby one of nl pieces (m being a natural nunber,
and m <= total nunber of availahle spreadi n%nﬁ%aged%st%@foépggé%ng codes
det ermi ned beforehand by the base station and transnits the reservation
demand packet intthe silpg gdol.ai APFegdily @ d¢ nedsbdtl vESLY ofcacrding

to the transmission volume of the mobile station.
10 As for the mobile station, a transmission
speed according to the transmissigon volume 1is

attained.

=4
X

ext, a description will follow as to how

rt

the base station assigns a time slot and a spreading
15 code for the reservation demand packet transmission,
when the mobile statiorn transmits the reservation
demand packet to the base station.
From the mobile station to the base

station, a2 simultaneous transmission of & plurality

8]
o

of packets of Fxnx (the number of multiplexing of

spreading codes) is attained as shown in Fig. 15.

In the present invention, some 0f these

Fxnx (the number of spreading multiplexi;g codes)
c

are used for the reservation demand packet

25 transmission.

hj

In Fig. 19, the base station assigns
arbitrary kl pieces (kl being a natural number, and
k1l <=Fxn) of time slots as the reservation demand
packet transmission times slots out of the Fxn pleces

20 of time slots that are present in cone frame. Then,
the mobile staticn spreads the reservation demand

packet by one of ml pieces (ml being a natureal

number, and ml<= total number of available spreading



5 subcarrier fl, a time slot TS1 of a subcarrier f2, and a tine-slot TS2 of
a subcarrier f3 and the like are assigned as the reservation denmand packet
transm ssion tine slots. In the case of Fig. 20, an exanple of the 10
channel structure is shown wherein tinme slots TS1 generated for every frane
in all subcarriers are set wup as the reseggggion demand packet transm ssion
time slots (ki=n). Fig. 20 is the case whereg"the tinme slots 15 TS1 in al
the subcarriers fl-fn are set umas the reservation demand packet

transmssion tine slats. In the case of Fig. 21, an exanple of the channel
structure is shS\ﬁﬁl,ses&(}he‘?fei ﬁpﬁﬁl’atd*&fg_ thoed‘?? ng“%SIrB‘tl“réii ah-a %]_érkﬁp‘dagwt he
reservation demen¢ pRcketsZOtibansMEsd o iR sShole (Mdsdnvanialkl
subcarriers. Selection of the kl pieces of the tine slots may be

di spersedly frofeamndubeakeiceld, e meyndesliedntinuously. in Fig. 21, the

time slot TS1 of the 25 sy?_c@.r.rgj er; 4 3 1s.not assig as-a_reservation
1 K

demand packet transm ssion” i me %l ot ih the case of Fi 22, an exanpl e of

t he channels st su¢ldierisrsiowna whereeisi @t | Tehe otfi e s woisrokrore ,
subcarrier are set up as the_ 30 reservation demand packet transm ssion tine

slots (kl=F). P8Fe? thePfurber dPsWca rFePsatiatt s’ i dr 886r Vati%n

demand packet tLansssiOReli U8 $hQt S o JBYy DE i WO cnd Rl G4 cx237- I N Fig.
22, all the tine slots of the subcarrier fl are assigned as the reservation

demand packet tramsmiss$oant itnmesisgtois In the case of Fig. 23, an exanple

of the In the case of Fig. 20, an example of the

10 channel structure is shown wherein time slots TSl
generated for every frame in all subcarriers are set
up as the reservaticon demand packet transmission
time slots (ki=n).

Fig. 20 is the case whers the time slots

15 TS1 in all the subcarriers fl-fn are set up as the
reservaticn demand packet transmission time slots.

In the case of Fig. 21, an example of the
channel structure is shown, wherein part of the tTime
slot TS1 1is set up as the reservation demand packet

20 transmission time slot (kl<n) in all subcarriers.
Selection of the k1l pieces of the time slots may be
dispersedly from any subcarriers, oOr may be
continuously. B

Iin Fig. 21, the time slot TS1 of the
s

£

25 subcarrier f3 is not assigned as a reservation
demand packet transmission time slot..

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

30 reservation demand packet transmission time slots
{(kl=F). Here, the number of subcarriers that set up

reservation demand packet transmission time slots

may be two or larger.



5 channel structure is shown, wherein sone of the tine slots of one
subcarrier are set up as the reservation demand packet transm ssion tine
slots (kl<F). Selection of kIl pieces of the tine slots nay be from

di spersed tinme slots, or continuous tinme 10 slots - In Fig. 23, TS1, TS2,
TS4, and the like of the subcarrier fl are assigned as the reservation
demand packet transmission tinme slots. Wien“8here are numerous reservation
demand 15 packets during a predeterm ned period froma nobile station, a
reservati on demand may not be responded. Then, according to the nunber of
the reservation demand pack®t8ifhe 2rRuntiet ! ofhei sl ctlsotshefndiser  of
spreadi ng codes, 1 ke, f t : atio 0 demand. packet,
transni ssi on aresgﬁgﬁggﬁéﬂrffhgggaggéﬁg§%%.°§4?h%té%é%;%?gﬁﬁﬁg TS ng
an exanpl e of copttaktperfarsedssnonhe bases1stati on when the base station
is changing the nunber of reservation demand packet transmission tine slots
25 kI (kI being a natural ntfbBRE KPSEFh)Fagcofding? tXa Rl Burbertisf t he
reservation demand.paekets: - dufi g aspradaternped neriqd from the @344 e
station. The base station neasures the nunber of 30 the reservation demand
packets transm tsédtfr orf thee sobicke rsteat i dnedaricngot ke prieelet er m ned peri od
(S130) If the negsggLQ%&ne%ylé %nchageq%t@a% the -38- number of ,the
reservati on demand-packers 1 s“Farger P hdn- a" ter'c &t Stiteshofd EYeSSin
S131), the nunberxiefr)thesgesetvahi eF danende paskets transiissi oNoslsOtis:y 1S

i ncreased, and the position of the tinme slot is _ .
be from dispersed time slots, or continuous time

10 slots.
In Fig. 23, TS1, TS2, TS4, and the like of

the subcarrier fl1 are assigned as the reservation

Q.

emand packet transmission time slots.
When there are numerous reservation demand
15 packets during a predetermined period from a mobile
station, a reservation demand may not be responded.
Then, according to the number of the reservation
demand packets the number of time slots, the number
0f spreading codes, and the like for the reservation
20 demand packet transmission are changed.

In the case of Fig. 24, it is a drawing
showing an example éf control performed in the base
station when the base station is changina the number
0f reservation demand packet transmission time slots

25 k1 (k1 being a natural number, kl <=Fxn) according
to 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) .

1f the measuring result indicates that the



5 notified to the nobile station (S133). If the neasuring result indicates
that the nunber of the reservation denmand packets is below the threshold
(YES in 5132), the nunber of the reservation demand packet transm ssion
slots is 10 decreased, and the position of the time slot is notified to the
nobil e station (5134). If the nunber of the reservation demand packets is
not larger than the threshold (NOin S131)38nd the nunber of the
reservati on demand 15 packets is not below the threshold (NOin 5132), the
nunber of the reservation demand packet transm ssion slots is not changed.
The nobil e statiromReanghi £Hea reseFvation desrasd packetsaésoridirupto the

position of the,20 reseryati ket,-transmssjon tine slot
notified fron1tﬁ§mﬁés% %%a%ﬁ%%.qﬁﬁgggag?ﬁs?g“gréaﬁg%fikgmjkéeaﬁ“é%%hple of
control perfornmed ithé heebase astiadn ofemben bhexkase: r shahier ichangest & he
nunber m (m being a natural 25 nunber, and m <= total nunber of avail able
spreadi ng coded)s ofN¢he2§fFeadinty EbBeBOFOF 1PRe AleseratiBR Sdétfant® packet
transm ssi ort ac i A 0-1,h .1 of speser, { on demand packets from
t he nobil e n%ta??%ﬂl u??négtﬁgﬂﬁre e%é?nf%ggﬁggrﬁéﬁﬁﬁ%g'The base station
measures the nunmber of théfreder va¢aonrdepgane spadcket sdiransms tithed: i tiha t he

nobi |l e station during th edet er mi ned. peri,od S140). -39- if the
measuring resul ©'4° Ea?gs%%ﬁafqﬁﬁfﬁﬁﬁbgP gEmER, r&%%??ﬁ?idﬁ FSTEHY packet s

is larger thanwmaLerfabbnbheshaidl (YES 8p)514he Adliepespbeadiyg code m
for spreading a reservati on demand
reservation demand packet transmission slots is

10 decreased, and the position of the time slot is
notified to the mobile station (S134).

If the number of the reservation demand
packets is not larger than the threshold (NO in
S131) and the number of the reservation demand

15 packets is not below the threshold (NO in S132), the
number of the reservation demand packet transmission
slots is not changed.

The mobile station transmits a reservation
demand packet according to the position of the

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

Fig. 25 1is a drawing showing an example of
control performed in the base station when the base
station changes the number ml (ml being & natural

25 number, and ml<= total number of available spreading
codes) of the spreading codes for the reservation
demand packet transmission according to the number
of the reservation demand packets from the mobile
staticn during the predetermined period.

30 The base station measures the number of
the reservation demand packets transmiited from the
mobile station during the predetermined period

(S140) .



5 packet is increased, and its specificationis notified to the nobile
station (S143) If the neasuring result indicates that the nunber of the
reservati on demand packets is below the threshold (YES in 5142), the nunber
m of 10 spreading codes for spreading the reservation denmand packet is
decreased, and its paraneter is notified to the nobile station (5144). Wen
t he nunber of the reservation demand packet3+s not |arger than the
threshold (NO in 15 5141) and the nunber of the reservation demand packets
is not below the threshold (NO in S142), the spreading code for spreading
the reservati on demand packetths nmet schrangedre Fhe tnobidiestad i eRacheoeses
one fromthe 20 spreading codes for the reservation demand packet

transmi ssion notTFPBE L om the BESELYRAtHGh, A HRYN s PREAES SankP t  AASAITt s t he

reservation demapd.pagkets -l 9y 26,6313 1% W PP showhng )an ;exanpl e of
control performed in the base station when the base 25 station changes the

nunber of the absweemdntrioneddeesér Vatti ep derdndgpacketse tvranson sdeorntd e
slots kI  (kl. bei nga,natura,l\ nunbgrcl, and, kl_ <:Fxn2:,. and .t.he nunber of the
spreadi ng codes Por“fie restrVaFF3AY défshd PackRECErarsmi =¥t oh®> M (M bei ng
a natural 30 nunhetirard nds=thet abbrurber: 0f i @vai kakle spreadi ng codes)
according to the nunber of the reservation demand packets fromthe nobile
station during the predetefhi hBE PERISOGF.1NA. DeTHE thasd istaite HnthBas i es t he

Tt e FSPRERLED Cemadgacksts | (atemit g8 dem L1e pambl
the threshold (YES in S142), the number ml of
10 spreading codes for spreacding the reservation demand
packet is decreased, and its parameter is notified
to the mobile station (S144).
When the number of the reservation demand
packets 1s not larger than the threshold (NQO in
15 S141) and the number of the reservation demand
packets is not below the threshold (NO in S142), the
spreading code for spreading the reservation demand
packet 1s not changed.

The mobille station chooses one from the

h

20 spreading codes for the reservation demand packet

¥

transmission notified from the base station, and
spreads and transmits the reservation demand packet.
Fig. 26 is a drawing showing an example of

control performed in the base station when the base

25 station changes the number of the above-menticned
reservation demand packet transmission time slots k1l
(k1 being a natural number, and k1l <=Fxn), and the
number ¢f 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 of the reservation
demand packets from the mobile station during the

predetermined period.



5 If the nmeasuring result indicates that the nunber of the reservation

demand packets is nore than a certain threshold (YES in S151) , "the nunber
of spreading codes m for spreading a reservation demand packet is
i ncreased”, "the nunber of 10 reservation demand packet transm ssion slots

kI is increased" or "both are increased", and the fact is notified to the
mobi |l e station (5153). If the measuring resaFf indicates that the nunber of
the reservation demand packets is below 15 the threshold (YES in 5152), "the

nunber of spreading codes M for spreading a reservation demand packet is
decreased”, "the number of ThEeS&rSats oht HehaAGpaciest thansiiresior sl ots ki

is decreased’ ?@f;%pé%%gt%%r %%)Wd god,the fact, d.s; 20, pote.fied 4o the

nobi |l e station en the number of the réservation demand packets is
not | arger thanmbhe lidiresholdn(NOdimg 5154) pard etthe miunder pet itdwe
reservati on demand ackets is not below the threshold (NO in 5152) 25 "the
nunber of spreadﬁﬁécgodes for spreading a reservation demand packet" and

"the number pf reservationrdemanchpackel nbr 2RSWISSI UL SEQLE's Alrfat NOhe

changed. The nobile station chooses one fromthe 30 positions of the

reservati on demamthipgackef theamsmsicssicon ¢nndeskods rrauksps eadi mp oodes for

the reservation demand packet transm ssion,n titigg fronluige base station
e

. e} r Y . by 1 & U .
for spreading andoftahsiFttrng & AT Fedel vari off demind’ patkRet “HET 27 is
a drawi ng show Bg apexadphg ebdeeomir of o peeheered gy 4 hesbase stiadd on in
the case of the base station |limting transm ssion of a

demand packet 1s 1ncreased", "the number of
10 reservation demand packet transmission slots kl is
increased" or "both are increased", and the fact is
notified to the mobile station (S153).
1f the measuring result indicates that the
number of the reservetion demand packets is below
15 the threshold (YES in S152), "the number of
spreading codes ml for spreading a reservation
demand packet is decreased'", "the number of

reservation demand packet transmission slots k1l 1is

o}

decreased" c¢cr "both are de d", and the fact is

0O
]
(]
()]

acs

n (8154

t
}_‘.
O

20 notified to tne mohile stat

Wh

(D
3

 the number cof the reservation demand

I

packets is not larger than the threshold (NO in
S151) ahd the number of the reservation éemand
rackets is not below the threshold (NC in S152),

25 "the number of spreading codes for spreading a
reservation demand packet” and "the number of
reservation cemand packet transmission slots" are
not changed.

The mobile staticn chocses one from tThe

30 positions of the reservation demand packet
transmission time slots and spreading cocdes Z0or the
reservation demand packet transmission notified from

d
the base station for spreading and transmitting a



5 reservation demand packet fromthe nobile station (for exanple,

transm ssion of a reservation denmand packet being restricted tenporarily)
since a possibility of inaccurate transm ssion of a reservation denand
packet increases when the nunber 10 of the reservati on demand packets

i ncreases, and the nobile station transmtting a reservation demand packet
according to the limt. The base station neasures the nunber of the
reservati on demand packets transmitted fromthe 15 nobile station during a
predeterm ned period (S160). If the neasuring result indicates that the
nunber of the resefgariadn dendemapdclodtcokdts. larger than a certain threshold
with (YES in 5161), a traq§fiss59n;g|gt jgw.g.resergatioqlq§r;napd acket
20 is made stricter than the %Urrenf'cond%T?oh,gaﬁBOthg"act’f%mﬂoFi i'ed to
the nobile statioont2d83)pedfothedmeastHidpdesubt aicAdincatrescidatatbeos
nunber of the reservation demand packets is below the threshold (YES in
S162), the transki*8sPEfd iTHat 280 of LiHe kb r vt $BASGéREN® oatket i s nmade

| ooser than cthe_ Lent. ; 'l : L€ £ Ls notifi Aol nobi | e
station (8162) Ingﬁé%%Uﬁ%g?q%%ﬁ%ﬂg ?Egg%%gtﬁgﬁﬁdgﬁﬁngghﬁéb é%s ?égﬁot

| arger than the theeskalahg(INO | nra88mE5EGL)orandt t herrurirera wfort hkemeseér vati on
demand packets is not bel.ow the threshold, the transpmission limt is not
changed (NOir15@%§g?tF © H Frobt F e SCAS o SR hg~ A1 ¥andoMS% 2 access, the
base station asspgssikd 1pieess (khabeindta Nadssak sRuEReror and k2 <=Fxn) of
time slots for the packet transm ssion, and further assigns n2 pieces (nR
bei ng a natural ﬁgﬁggﬁgﬁ%ﬂpr@aﬁapgtﬁﬁcket increases when the number

10 of the reservation demand packets increases, and the
mobile 3tation transmitting & reservation demand
packet according to the limit.

The base station measures the number of
the reservation demand packsts transmitted from the

15 mobile station during a predetermined period (S160).

If the measuring result indicates that the
number of the reservation demand packets is larger
than a certain threshold with (YES in S161), a

transmission limit for a reservation demand packet

20 is made stricter than the current condition, and the
fact is notified to the mobile station (S5163).
If the measuring result indicates that the

numper of the reservation demand packets is below

eser
the threshold (YES in S162), the transmission limit
25 of the reservation demand packet is made looser than
the current condition, and the fact is notified to
the mobile statiocn (S164).
If the number of the reservation demand
packets is not larger than the threshold (NO in
30 S161) and the number of the reservation demand
packets is not below the threshold, the transmission
limit is not changed (NO in S162).

For a mobile station making a random



5 nunber of avail abl e spreadi ng codes) of spreading codes for spreading a
random access packet. The nobile station spreads the random access packet
by one of the assigned spreading codes and transmits in the assigned tine
slot. 10 As shown in Fig. 28, the base station assigns-arbitrary k2 pieces
(k2 being a natural nunber, and k2 <=Fxn) as random access packet
transm ssion tinme slots out of the of the FA@-tine slots that are present in
one frame. And the nobile 15 station spreads the random access packet by
one of the nR pieces (n2 being a natural nunmber, and nR<= total nunber of
avai | abl e spreadianesodesheobasyy endé hgocodes idpt erkt npdeby s hekbaseisgati on
bef orehand and transmts.in the randog1g9cess“p cket 20 tr%psnission time

o]

slots. in Fig 28" %he"¢imBUSI0GE TS ok %t REF NUbcar rFelef IS13he tPhe sl ot

TS1 of the subcaiHd epackic andkddei $tmBnsl ehdlShofntheasubearsigs f3 and
the like are assigned as the random access packet 25 transmssion tine

slots. Fig. 29 sheean(@Ramgiadfathetehadn@unie ¥ ucéDfemitfer eiateaime slots

of the time slot TSl in_ -all subgayriers gener teqj50{88¥e%%kfrane are set

up as the random accesd pacKet TransiisSion ti ne sfo AN Fig.

29, the tine sl dsddSlrotr slressiheqrsi eaadane asse gnegdaaxetthe random
access packet transmssion tine slots. 43 Fig. 30 shows an exanple of the
channel structure where t A& MRP 5Bt EtaF 100 IRTRESF o PPSE2RREAMRr at ed f or

every frame of s, SUDGALLER $ArEhe SEF WRAS 18K 80D9M-RCCESS, PAGKEE
transm ssion tine
and transmits in the assigned time slot.

10 As shown in Fig. 28, the base station
assigns arbitrary k2 pieces (k2 being a natural
number, and k2 <=Fxn) as random access packet
transmissicn time slots out 0of the of the Fxn time
slots that are present in one frame. And the mobile

15 station spreads the random access packet by one of
the m2 pieces (mZ2 being a natural number, and m2<=
total number of avallable spreading codes) of
spreading codes determined by the base station
beforehand and transmits in the random access packet

20 transmission time slots.

In Fig. 28, the time slot TSl of the
subcarrier fl1, the time slot TSl of the Eubcarrier
f2, and the time-slct TS2 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

ure wherein time slocts 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 slots TSl of all
subcarriers are assigned as the random access packet

transmission time slots.



5 slots (k2<n). Selecting the k2 pieces of the tine slots may be from

di spersed subcarriers, or from subcarriers adjacent each other. In Fig. 30,
the tine slot TS1 of the subcarrier f3 is not assigned as a random access
10 packet transmission tinme slot - Fig. 31 shows an exanple of the channel
structure where all the tinme slots of one subcarrier are set up as the
random access packet transmission time slot$§3tk2=F) 15 In Fig. 31, all the
time slots of the subcarrier 11 are assigned as the random access packet
transm ssion tine slots. Fig. 32 shows an exanple of the channel structure
where part of tine slots offéfie SthcHreveraROeapapiet afp &set heaparvdom
access packet transm ssion tine shots (k2<F n Fi.g.. .32, the time slaot TSI,
the time slot T g,rué%(grf e" F%— stlho T° a%%o%ﬁeoﬁ K& Sft the S&ﬁﬁcgrs ier fl
are assigned as yhaerandoin accesy 2y packet: brabBsReSSitdl ABeskokSe

Sel ecting the k2 pieces of tinme slots may be fromdispersed tine slots, or
time slots adj acBREt U&ach® ofher Fadthet&Cas & RafBRSuUS Tedhdbif 8ée8sS 3@
packets durirg the_predet i ne erd. r iLe tati a.ghance may
ari se that cgmmﬁfggtsi o(ﬁ %a%sm ho?’egv“éﬂl%g%% egmzl'gg?, aggo%rsgidnlgn?%et ﬁ(eihl%urrber of
random access packetts dury nget he opr etfet e s w€dsubbdaperiiends , tbe Auphber of
random access packet transm ssi.on tinme slots, a spreading code, and the

li ke are changed.sugﬁatrﬁel%%iea P 259t 3R tOFEeE dr awi ng

In Fig. 30, the time slot TS1 of the

0]

ub

carrier £3 1s not assigned as a random access
ack

o))

‘_J
(@)
e}

transmission time slot.

(0]
ct

Fig. 31 shows an example of the channel
structure where all the time slots of one subcarrier
are set up as the random access packet tTransmission
time slots (kz=F).

15 In Fig. 31, all the time slots of the
subcarrier £1 are assigned as the random access
packet transmission time slots.

the channel

th

Fig. 32 shows an example o
e

one subcarrier

t

art of time slcts ©

H
(]
o]

20 are set up as the random access packet transmission

In Fig. 32, the time slot TSl,vthe time
slot TS2, and the time-slot TS4 and the like of the
cerrier fl are assigned as the random access
25 packet transmission time slots.

Selecting the k2 pieces of time slots may
be from dispersed time slots, or time slots adjacent
each other.

If there are numerous randocm access
30 packets during the predetermined period from mobile
stations, a chance may arise that communication 1is
not available. Then, according to the number of

random access packets during the predetermined



5 show ng an exanple of control perfornmed in the base station when the base
station changes the nunber of random access packet transm ssion tine 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 station neasures the nunber of random access packets
transmtted fromthe nobile stations during4dre predeterm ned period
(5230). If the measuring result indicates that the 15 nunber of the random
access packets is nore than a certain threshold (YES in 5231), the nunber
of random access packed ,t rdvessmssben slfotrsindon neceasedpacarak t he position
of the tinme slot is notified to the nobile station§.g8233) 20 1f the
measuring resul t TR oAEES Rt T 1RE ShGASer SofSPERUOM Hc CESE patket s

bel ow the thresho]de (YES idhZ32d. the number of the random access packet
transm ssion slots is decreased, and the position of the tine slot is
notified to the 25 nobile stlatiohg ¢8334pL IFig he3hunbér isf & hérezahndgm
access packets ig not nore than the threshald (NO in 5231) .and the__nunber
of the randorr?accség%wpacc’keatns S ebgﬁovc\/otnh“em]th’?%gﬁ&a‘e T nt82357 5% he
nunber of the rangdom 30naceess PREKBE skr arsMisH ohshgks ikhdatusbanged.
The nobile station transmts a random access packet according to the
position of the TaNIOF 6CESS PRRKEE Ut FERSHTSIST DHOR | Fré ™8l Stl Hot i FZedk245-
fromthe base stglig I gda3f-dB Ay i ng, ¥ NG_ AR, eX f,ocQntrol
performed in the %grggs?agiaon%m%en@%ﬂég%ﬂés%q%;?wafi on gﬂzn%gcﬁh&; rﬁgnggr of
t he spreadi ng codsse nRumber of random access packets from the mobile

10 stations during the predetermined period.
The base station measures the number of

random access packets ftransmitted from the mobile

3

staticns during the predetermined period (S230).

If the measuring result indicates that the

15 number of the random access packets is more than a
certain threshold (YES in S$231), the number of
random access packet transmission slots 1s 1ncreased,
and the position of the time slot is notified to the
mobile stations (S5233).

20 If the measuring result indicates that the
number of random access packets is below the
threshold (YES in S232), the number of the random
access packet transmissicon slots 1is decréased, and
the position of the time slot is notified to the

25 mobile stations (S234).

If the number of the random access packets
is not more than the threshold (NO in S231) and the
number of the random access packets is not below the
threshold (NO in $232), the number cf the random

30 access packet transmission slots is not changed.

The mobile station transmits & randcm
access packet according to the position of the

random access packet transmission time slot notified



5 (n2 being a natural nunber, and nR<= total nunber of avail abl e spreading
codes) for the random access packet transm ssion according to the 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 transmtted fromthe nobile statiaons during a predeterm ned period
(5240) If the neasuring result indicates that the nunber of random access
packets is larger than a 15 certain threshold (YES in 5241), the nunber of
spreadi ng codes f spreadi a.random access packet is increased, and
its paraneter iéﬂ%%¥i?ﬁ§dgﬁ?% t eah%%?re station (5243). If the measuring
result indicates that the rR20ynubbetsok thewangoshaneass apackeispis bel ow
the threshold (YES in 5242), the nunber of the spreading codes n? for
spreading the r &RIORF AecOSE TRACREE 18 “HEc SR dS T ahdCTt ¥¢PediFe 2@ Fon is
notified to the ;.mbilg staldons (5244) 22 Men {he QHHEQHiQQ" N Qecess
an

packets is not nore than the threshold (NO in 5241) the ” nunber of the

random access packetseisgnaet betonet heumbkreshobd (NO-i no$242)nurtiher noifiber
of the spreadin%i cpg§§1for spreadi ng tg% rrandom access Backqﬁ is not 30
changed. The noBi & §tR3t %o B 1883908 dm tHe T3prealrRY &St Hotifi ed

fromthe base statdweacferardder $ andannaeceess PAcket theansioes s and
spreads -46- and transmits the random access packet. Fig. 35 is a draw ng

showi ng an exanplaEa@Pn &Ml PrEfoFAed fiom thee bagkel seasiten Mferdehengase
station changes .the gygggkéym{gghagggg-ggntioned
10 The base station measures the number of
the random access packets transmitted from the
mobile stations during a predetermined period (S240).
If the measuring result indicates that thse
number of random access pacxets 1s larger than a
15 certailin threshold (YES in S241), the number of

spreading codes m2 for spreading a random ac

O

e

n
[}

ct
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packet 1s increased, and its parameter is no
to the mobile station (S5243).

f the measuring result indicates that the

20 number of the random access peckets is below the
threshold (YES in S242), the number cf the spreading
codes m2 for spreading the random access packet is
decreased, and its specificaticn 1is noL¢}1ed to the
mobile staticn (S244)

25 When the number of random access packets

is not more than the threshold (NO in SZ41) and the
number of the randocm access packets 1s not below the
threshold (NC in S242), the number of the spreading
codes for spreading the random access packet 1s not
30 changed.
The mobile station chocses one from the
spreading codes notified from the base station for

the random access packet transmission, and spreads



S random access packet transmission tinme slots k2 (k2 being 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 nunmber, and nR<= total
nunber of avail abl e spreadi ng codes) 10 according to the nunber of the
random access packets fromthe nobile st at_iécgn_ during the predeterm ned
period. The base station neasures the nunber of the random access packets
transmtted fromthe 15 nobile stations during the predeterm ned period
(5250). If the uri resul t_ i ndi t e . er of the random
access packets ?%@?a]r’tléggstnﬁ‘abn' %ﬂﬁg %%i@?ﬁol%%@ ﬁgg 51), "the nunber of
the 20 spreadi ng codes for Sy eadlbng st ke drandiomy astess npankes «88pills of
increased” or "the nunmber of_ the random access packet transm ssion slots k2
i s increased” orconbePh & fHctedsed” thandatfe $BetiPRerdsin i S RoPRFRed to

the nobile station £§g§31:'ha%%aéci the mRaswd ng rasul Eb'o’%g—g?é(@ziswé& the

nunber of the random access ets is below the "thresh In 5252),
"t he nunber 6f thendepreadiawy coaekefor repreedidi igoh he imandam accleds (kpacket

m2 is decreased” or "the nunber of the rando 320 ac esE packet transm ssion
slots k2 i s decr¥asBd" 2oP "eth ArEPE&cr éé’é:gd", Snd*Phe Pt thereof is

notified to the fphbbe stratin {P284Ninkf e Nurder tat thedandesrageess
packets 47- is not nore than the threshold (NO in 5251) and the nunber of
t he random acces®? paekelts ansmhots befoWt HEZ thiridshop dNENO Gt 5Pt he

number of the spreadipg. qodes for,gaLeadi ng. 1ne, £ ADdAm, ACeeSs, PAGKEY) and
10 according to the number of the random access packets
from the mobile station during the predetermined
period.
The base station measures the number of
the random access packets transmitted from the
15 mobile stations during the predetermined period
(S250) .
If the measuring result indicates that the
number of the random access packets i1s larger than

the threshold (¥YES in S251), “the number of the

N
(@]

spreading codes for spreading the random access

packet m2 is increased" or "the number of the random

access packet transmission slots k2 1s 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 $252), "the numker of the
spreading codes for spreading the random access
packet m2 is decreased" or "the number of the random

30 access packet transmission slcts k2 1s decreased" or

"both are decreased”, and the fact therecf is

notified to the mobile station (5254).

If{ the number of the random access packets



5 "the nunber of the random access packet transmi ssion slots" are not
changed. The nobile station chooses one fromthe positions of the random
access packet transmssion tine slots and the spreadi ng codes for the
random 10 access packet transm ssion, which are notified from the base
station, and spreads and transnmts the randpm access packet. Fig. 36 shows
an exanple of control perforned in the base station when the base station
15 restricts transm ssion of a random access packet froma nobile station
(for exanple, transmission is.restricted tenporaril and mobi | € . station
transmts the randor acdbes®padiket Htcor i%gﬁ?%dtHé%)Iﬁ?ﬁ%%ggheﬁnghgjhunber
of the random aceesdracket she2@ dntdreasesSe s s pee kthey e 4 sn@: ppssiok ldrey
that transm ssion of the random access packets may not be perforned
accurately. The BaeStutd onNReasures4he ntiBepusfoet el rahdofPacessis g

packets transmt fromth bj ' uri det.er.ni ned
period (S260) S %t eeSr Orrgaa]!surgpﬁgag"sé ?f‘%ﬁ%ﬁ?@@ tar%%%%}géﬁﬁger ':Ofd t he
random accesss packetss riwsnbargert tiren raromh he eshalsd (2¥BS 1 nc b2hdhisa ion
transmssion limt of 30 the randgm access packet is made stricter than the

current conditioflo4md theSfaet HEEHRdis notified to the nobile station

(S263). If the neasuring resukt dowdicatessthah Lhe cA8s owgberopf he random
access packets below the threshold (YES in 5262), the transmssion limt of

a random accessPpacketonrs aidé heoosErdamhanc ehéSsciaErrt coddEnie,icand t he
fact thereof is qugi§¥£{9 Eg% the spreading ccdes for the random
10 access packet transmission, which are notified from
the base station, and spreads and transmits the
random access packet.
Fig. 3¢ shows an example of control

ormed in the base station when the base station

Hh

per
15 restricts transmission of a random access packet

from a mobile station (for

()]

xample, transmission 1is
restricted temporarily) and the mobile station
Lransmits the random access packet according to the
limit, when the number of the random access packets

20 increases, since there is a possibility that
transmission of the random access packets may'not be

performed accurately.

h

The base station measures the ;umber ¢]
the random access packets transmitted from the
25 mobile station during the predetermined period
(S260) .
If the measuring result indicates that the
number of the random access packets 1s larger than
the threshold (YES in S261), a transmission limit of

30 the random access packet 1s made stricter than the

rt

he fact thereof is notified

t

current conditicn, and

~—

to the mobile station (S263
g result indicates that the

If the measurin



5 nobile station (S264). The transmission limt is not changed, when the
nunber of the random access packets is not Ilarger than the threshold (NO in
S281) and the nunber of the random access packets is not below the 10
threshold (NO in 5262). - In the second enbodi ment of the present

invention, a nobile station changes a transm ssion speed according to the
magni tude of the transm ssion volune of packéts that the nobile station is
to 15 transmt. In the followi ng, a node of the change of the transm ssion
speed according to the transm ssion volune is shown. In Fig. 37, an exanple
i s shown wherei n rmumip®bi bé gthat iomndomsescp spi exa@\@‘cfs speéadi ntheodes 20 for
packet nulti pl emﬂn and transmts. the gzcketz}l a transm ssi 0N sgeeg

tinmes as fast in ConpARPLGn (WHI KR 17 8Asmi S8t *Gbet BF 12 obiT &t sPat Fon
2. Fig. 38 is a draydg shewng @ exampkenwhi %Jse@}'iﬁénat‘%aé'@tpjrgcnt
transm ssion speed by a 25 base station assigning a nobile station a
spreadi ng code, spradtngnfactrat oie which itsectvarigeids acedidileg to the
transm ssion é/ol urgra%o{ th rmbl I e 5\%@%% within one time slot TS of a
communi cat i on” chadH 5hb w the transm ssion speed 30 of the

nmobile station 1 is made SF:tHerre[srmsﬁlagtSlasq Genpares mbthcthend@dil e
station 2 (a chip rate being the same%] usi ng a spreadi n% code, spreading
factor of which i"&1e SFhgf N Shreadt hg ééaéiofrbraCQﬁ,\ss PAE KeSLs | S sRati on

2, for spreading pAcket S qbql ihe MONILENSIALIQAD Lo MLy BOabs @ gl awi ng
e d

showi ng an exanpl ich realizes a variable transm'ssicn speed by the
number cf the random access packets i1s not below the

10 threshold (NO in S262).
In the second embodiment of the present
invention, a mobile station changes a transmission

-

speed according to the magnitude of the transmission

volume of packets that the mobile station is to
15 transmit. In the following, a mode of the change of
the transmission speed according to the transmission

volume is cshown.
In Fig. 37, an example 1s shown wherein a
mobile station 1 uses p pieces of spreading codes
20 for packet muliiplexing and transmits the packets at
& transmission_speed P times as fast in comparison
with a transmission speed of a mobile station 2.
Fig; 38 is & drawing showing a; example
which realizes a varlable transmission speed by a
25 base station assigning & mobile station a spreading
code, spreading factor of 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 of the mobile station 1 is made SF times as fast as
compared with the mobile station 2 (& chip rate

being the same) by using a spreading code, spreading

i+

actor of which is 1/SF of the spreading cocde for



5 base station assigning arbitrary q pie
nunber, and g<=Fxn) to a nobile station
channel according to a transm ssion volu
40, Fig. 41, Fig. 42, and Fig. 43 descr
base station perforns an assignnment by

of spreadi ng codes p, a spreading factor
of time slots g, 15 according to the tra

ces of time slots (q being a natural
within one frame of a conmuni cation
nme of the nobile station. 10 Fig.

i be an enbodi ment wherein how the
changinng at |east two of the nunber
of t'he spreadi ng code, the nunber

nsm ssi on vol unme of the nobile

station. In Fig. 40, the.transmssicn,speed of the, nobile station 1 is set
at _xSF tines in CORPArrad® W1h the’mobidTe “datioh"S, PHy “&dsi ghi ng Fhe

nobi | e 20 stati omdpplpi €&es iafn spreadi n
factor of the spreading factor of the s
2, in addition to as descrifbed i A9Fig. 2
speed of the 25 npbi|e stati
station 2 by assigning 0 sprea

station 1, insaddidsensthaias desstgbedg
wherein the 30 transm ssion speed of the
times of the nobifeCsfatlifloP 21y AsSFGHF
codes that have a,dy,8F. SRE&adNg, fagtar
spreadi ng code of the nobile station 2,
many tinme slots. FEgnnald sesesr @M e@xanpke
t he nobil e statiognji.ig set at .

10 Fig. 40,
describe an embodiment

erforms an assignment

T

The number oI spreadin

of the spreading code,

according to the trans

station.
In Fig.

1

mopile statiocn
with the mcbilile statio

station 1 p pieces of

1/SF spreading factor

spreading code of the

to as described in

in Fig. 41,

25 mobile station 1 1s fu

mobile station 2 by as

each time slot of the
to as

Fig.

(O]

transmissicn speed of

gxSF times of the mobi

mobile station

s

sprea

1is_fur r
Ak o abuEhie

Fig.

described in Fig.

47 shcw

spreading codes t

factor oi the spreading

g codes that have a 1/ SF spreading
preadi ng code of the nobile_ station
386y ¥1g. S22V inke Y ansaiBSEON

.set at.pxq.tines of the_.nobile
(éé%hg f%éLgﬁogﬁg?A%H%fanFIe

i RrEiErBOy & gied2sshoist aneexanpl e
nmobi l e station 1 is set at gxSF

Rg CHEP $bbi fFBIsEEEITH 1 SPraadi ng

o8l tdhespreading fackor. of; Lhe - 50-

and further assigning q tines as

e twizersgi s ¢ hen tvodnsrd ssi ohtgpeed of

4, Fig. 42, and Fig. 43

wherein how

the base station

by changing at least two of

g codes p, a spreading factor

the number cf time slcts g,

mission volume of the mobile

transmissicn speed of the

Times 1n comparison

o]

assigning the mobile
readling codes that have a

spreading factor
2
<

station n a
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1
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the transmission speed of the

rther set at pxg times of the

signing p spreading ccdes to

mobile station 1 in addition
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S an example wherein the

m
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5 pxgxSF times of the nobile station 2 by assigning q tines as many tine
slot as the nobile station 2 to the nobile station 1, and further assigning
p pieces of spreading codes that have a 1/ SF spreading factor of the
spreading factor of the spreading code of the 10 nobile station 2 in each
time slot of the nobile station-1. Next, the third enbodi nent of the
present invention will be described. The t Y%d enbodiment is an enbodi ment
15 relative to downlinks in a nmulti-carrier/DS-COVA nobile comunication
system A base station transmtting information to each user with a

downl i nk channelSRtRaELHTe A% RS ERfT BOSMIGUi FeRt 167 £he 3resknt tRA¥enti on
is 20 configured as; shown i H Q44 § Pl e _

multi-carrier/ DS-%éDll\/ihﬁmahg; lilsrgeusseérsfﬁrggtyﬁ;% baselglsatgati on as an access
method. in Fig. 44, this bdsiey stéadi enciwnclaumdes<amptemyberednt rohe channel
generation unit 11, user 25 channel generation units 12 (nl). through 12
oy 2 it proa RS Gt of SHE S U EHEr MBI MhRUFEECOR Ui to 19 afd a
transm ttingsuniddesrThe eamdn-+gonhbsl 1¢hannet s ggner ati an ki Ad earries
out bandw dth expansion of a control information synbol 30 of each user
according to a Spetesi &sspreadi hgheodleo tsegudrite, Mapdl geA&ratiex a2 spreadi ng

code corresponding t9,the cantrol ipforpation s 0 .Fach of t r
channel gener at iddorpnguﬁ?fgsﬁﬂ S((){%“)l(%?lrgUg%g%- fq{}u—rs'r)ygga!raﬁsé ?16&&%63%8%%\% dth
expansi on of thefisnboendtinan syddol thbakchave ta bESFr apswiaidiedy faceaeh

user according to_,thg spreadi ng code sequence correspondi ng to each user,
and generates 5t heR€preddiaty tdded cbPFeSportdifhigs P ot hePnfaHatfonthe

10 mobile station 2 in each time slot of the mobile
staticn-1.
Next, the third embodiment of the present
invention will be described.
The third embodiment is an emboediment
15 relative to downlinks in a multi-carrier/DS-CDMA
mobile communication system.
A base station transmitting information to

each user with a dewnlink channel structure of the

I~h

third embodiment c¢f the present inventlion 1is
20 coniigured as shown in Fig. 44, for example. The
multi-carrier/DS-CDM2 method is used for this‘base
station as an access method.
In Fig. 44, this base station lnclﬁdes a

’

=

common-control channel generation unit 11, user

25 channel generaticn units 12 (#1) through 12 (#m), a
multiplexing unit 13, a multi-carrier modulation
unit 14, and & trensmitting unit 15. The common-
control channel generation unit 11 carries out
bandwidth expansion of a control information symbol

30 of each user according to a specific spreading code
sequence, and generates a spreading cocde
corresponding to the control information symbol.

Each of the user channel generation units 12 (#1)



synbol. The nultiplexing unit 13 synthesizes the spread codes corresponding
to the information synbol fromeach user channel generation units 12
('1)-12 10 (gym, then the synthesized signal and the spread codes
corresponding to the control information synbol fromthe above-nentioned
common-control channel generation unit 11 are nultiplexed according to a
predetermned al gorithm The algorithmof thfs 15 nultipl exi ng can be set up

arbitrarily- For exanple, information can be nmultiplexed using tine
mul tiplexing wherein informatjon is inserted,ngeriodicglj in every fixed
period, frequencyTRWAT piexi N’ whérdilt T n? oF mafFoRardy Hakht 8d PidgAtso & 20

certain speC|f|cogu@ygrﬂﬁ¥0r@5tgggegpﬁgéplgﬁﬁgg_ﬂ@ﬁg@lg nygghgm@ﬁ% IS
performed by a certain specific code,” or any conbi nation Thereor. e

mul ti-carrier nodal akicon uset ddcompdulcaties sbet batr et magl tbpgkexed si gnal
fromthe 25 multiplexing unit 13 is distributed over a plurality (n pieces)
of subcarrier (mPHSCEGT i RORPGNEMSE T tREC nVerde ot 3¢dr BB G ®r

transform |BFT) nIhepoddiengi gpak cotal nhog-tRg two Ol MR e suhcard, er
conponents obtained in this nmulti-carrier nodulatiion 30 unit 14 is
transmtted to thgmbodnsnmitting unit 15 one by one, and the above-nentioned
signal is transnitted~fron}%gi§uLL%n%ﬂittlng unitléﬁ to gﬁchﬁ7useQ'(nobile
station) . A frequency interval "of the 52" Sublarriver USSP A Athe t7€
above-nenti oned spkkiad cagdd er covdlsaidromn ufi toldnieS iSeto tipadt op todyi@sc A P
being a positive _real nunber) of an updating frequency.(chig rate) of each
spreadi ng code 5T88FUSTE UsRBTi RERE CormdnS EBREPH WWhidhhel 2 (F1)-12
10 (#m} , then the synthesized signel and the spread
codes corresponding to the control information

svmbol from the above-mentioned common-control
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20 certain ecliic subcarrier, or code multiplexing
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wherein multiplexing is performed by a cert

specific code, or any combination thereof.

The multi-carrier modulation unit 14

modulates so that the multiplexed signal from the

25 multiplexing unit 13 is distributed over a plurality
(n pieces) of subcarrier (multi-carrier) components
(the inverse discrete Fcurier transform: IDFT). Then,
the signal containing the two or more subcarrier
components obtained in this multi-carrier modulation

30 unit 14 is transmitted to the transmitting unit 15
one by one, and the above-mentioned signal
transmitted from this transmitting unit 15 to each

user (mobile station). A& frequency interval of the



generation unit 11 and each of the user channel generation units 12 (#1)
through 12 (um. The above-nenti oned comon-control channel generation unit
11 is structured as showmn in Fig. 45- A In Fig. 45, the conmon-control
channel generation unit 11 includes an uplink transm ssion- control
information generation unit 20 and a synthesizing unit 60. The uplink
transmi ssion- control information generati on"8Ait 20 generates 15
information for controlling a transm ssion fromeach wuser (nobile station),
and includes a transm ssion power control infornmation generation unit 21, a
first transni ssi ogu&sRToler af Bowst iloh ’g}éﬁeala@w@nme@mltorzezd ausééond

transm ssi on- contrQI?quprn?&EEQ d9%9$£3t49” ;unit .23, mgn el allﬁyation
‘‘‘‘ ] %5 DThene"

i nformation generat|on uni a synthe5|2|ng un

transm ssi on powebegow rol pbpt enrat i 1 genebat) on runid JZldgepagates a
transm ssi on power control command to performthe transmn ssion power 25
control of an upIFﬁ@QﬂeW%% USBRP TREF) raf CRFANSHIrSIDMNEoRPHES

i nformation generatiQn Mt 224 ;9ene{ate QQHtEgklﬂgﬁﬂaﬁgAQQi such as

frequency, the number codes, atine s transmtting permssion
probability of rag@@mrzactcecss thatt adrle dod 38z be assitgredider achandem access,

based on traffic _information and tﬁg%ll e The secoq%rt_pnsn135|on- contro
i nfor mation gener IEVGT Aint ™ 280 & ferkt eb™ L LohPF 8P nfiér nEtTon, such as

frequency, the nunber 53- of rpedepodethé®r sbAbd @BehnidrANSIH £ EbNY cPEHHESSI ON
probability of random access that are to be assigned to a reservation

demand packet, basédegitthent pafifi ¢l ih$ofrabicsnzatd aheshpre- iThe khanfel
al l ocation 5ignfornation genegagh%nlggt 24. 9epehates d i or Ll 9fy o1

generation unit 11 includes an uplink transmission-
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 station), and includes a transmission
powear control information generation unit 21, a
first transmission-control information generation
unit 22, a second transmission-control information

20 generation unit 23, & channel allocatiocn infcrmation
generation unit 24, and a synthesizing unit 25.

The transmission power control information
generation unit 21 generates a transmisslon power
control command to perform the transmission pow

25 control of an uplink of the user. The first
transmission~control information generation unit 22
generates control information, such as ifreguency,
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-
contrecl! information generation unit 23 generates

~

control information, such as frequency, the number



such as frequency, a code (a spreading factor is also included), and a tine
slot that are assigned to a user to whoma perm ssion of transmssion is to
be issued in response to a reservation denand packet. 10 The transm ssion
power control conmand fromthe above-nentioned transm ssion Hower control
information generation unit 21 varies according to a state of a

comuni cation transm ssion channel between -each user (nobile station), and
serves as 15 control information peculiar to each user. On the other hand,
each control information fromthe first transm ssion-control information
generation unit @2 caddsthe secondslbansanssi Oz cont £ak nighforrmt Eehon
generation unit 23 and . information about the channel 20 allocation fromthe
channel al | ocat IRPRRAPOLAELT G TOMEPBI 2GRS D4 e precéd dFe i af 6 ARECoN

common to  each yser.  Tue Sy Nesi ZLigounil 25 synbhesiizes, eaeh cLatanmati on

bit fromthe transm ssion power contr

of mat i on generatlon unit 21,

the first transnrssSeomacartr adnd nfloe mattken generabaonelniatl 12%;atibe second

transm ssi on- contrpl

information veneration upit 23, and the channel

al | ocation Pnf orie? F8R fg&ierat FOh2 GAPE 24 Bccdf dERG &6 & 30% Bﬁ&ﬁﬂ%ﬁfﬁ%ed

algorithm The syntheskzed shohaly, agqubked (0 $hisayAbhesizifng ygit 25 is
outputted fromthe uplink transn155|on control information generation unit

20 as uplink transs® ssnen vehftr ol angga tﬁﬂ@wﬁﬁ@onth¢ﬁeqﬂﬂn4$ﬁ YnREEr et i on
fromthis uplln@agggg HF%SIQQNQOQtéQLmL@ qplépntggggﬁ Q% upit . 20,and
I'n 3 sy h

ot her comon-contro

ormation dynt hesi zed esi zi'ng un|t

60, and the 5 syiddestdzed sigg@adnss outpmﬁexbiranlbhed@mnnﬁ1pacxet.

10

from the above-mentioned transmission power cont:
information generation unit 2
state
between each user {(mobile station), and serves &
15 control information peculiar to each user. On t
other hand, each control information from th

transmission-ceontrol information generation unit

and

The Transmission power control command
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the second transmission-control information

generation unit 23 and information about the channel
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20 allocation from the channel allocation information

cont
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rol unit 24 are pieces of information common TO

2ach user.

The synthesizing unit 25 synthesizes each

information bit from the transmissicn power control

25 information generation unit 21, the first

transmission~-control information generation unit 22,

the

second transmission-control information

generation unit 23, and the channel allocation

information generation unit 24 according to a

30 predetermined algorithm. The synthesized signal

acquired in this synthesizing unit 25 1s outputted

from the uplink transmission-control information

en

e}
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ratiocn unit 20 as uplink transmission contrcl
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control channel generation unit 11 as information for controlling the
transm ssion fromeach user. Here, in the above, although a description
about a bandw dt h expansi on process by a spreading 10 code has been
omtted, the bandw dth expansi on process-by the spreadi ng code sequence of
t he above- nentioned synthesized signal is performed in the |l|atter part of
t he above-nmentioned synthesizing unit 60, anf%the above-nenti oned control
information is 15 outputted fromthe common-control channel generation wunit
30 concerned as a spreading code as nentioned above. Further, as shown in
Fig. 46, the abovenimentdohed .cdmercaohanng| igéperattiom uhr¢mlihéan be 20
structured so that it includes a response infornation generation unit 30. In
Fig. 46, the respBRdd Thi bf FRETAN ° Guher & FOR LUATE 30 Hetie? at 88 “FRG P& ponse
Information corregpanding &edqupkindk tdanedhssbanscaf i30r @agh USEr a rand
i ncl udes user response information generation units 31 (1) through 31 (m)
correspondi ng tosgadhaseredndna Eytdiesizeéagzaniot WE-t Eeh ohdt B&euser
response inforsmation.generagjon.units 3 1) _ .through rates
response connéhdssggkggﬁgi“%h %A %% %%eéﬂ%'?hkcgagﬁé$%f§%%1ggggfﬁesponding
user. The synt hestzinig ami th3&ngyntdasd Zesi onf onmat ilan adbiistoematiive to the
response conmmands from each of the user response infornation generation
units 31 -55- (1) fPAr ARJhEBAL A Gaddit df fyn $81 &S pPEdEt& i ¢t HF§Sri t hm
The synthesized signal from the. synthasi zing,uni t132 disy0ut putted siram;t he
response 5 information generation unit 30 as response

about a bandwidth expansion process by a spreading

10 code has been omitted, the bandwidth expansion

process- by the spreading code sequence of the above-

3
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3
ct
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ioned synthesized signal is performed in the
atter part of the azbove-mentioned synthesizing unit
60, and the abcve-menticned control information is
15 outputted from the common-control channel generation
unit 30 concerned as a spreading ccde as mentioned
above.
Further, as shown in Fig. 46, the above-
mentioned common channel generation unit 11 can be
20 structured so that it includes a respcnse
infcrmation generation unit 20.
In Fig. 46, the response information

erates the response
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generation un n

information corresponding to uplink Transmissions of
25 each user, and includes user response information

generation units 31 (1) through 31 (m) correspocnding

ing unit 32. Each of the

o]

s
To each user and & synthesiz
user response information generation units 31 (1)
through 31 (m) generates response commands ACK and
30 NACK to the uplink packet from a corresponding user.
he synthesizing unit 32 synthesizes informeticn
bits relative to the response ccmmands from each of

the user response information generation units 31



information for an uplink transm ssion. Here, the response information is
synt hesi zed with other common-control information (the control information
fromthe uplink transm ssion control information 10 generation unit 20 shown
in 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 generatisdr unit 15 40 is included. In
Fig. 47, the common broadcast information generation unit 40 includes a
time information generation unit 41, a cell information generation unit

42, a traffic inflormbhironggerier atihbna2BouniinA3; o aar pae dercaffm cneaf or mat i on
generatlon uni t 44 a _broadcasting informati on generation unit 45, and a
synt hesi zi ng unidt %61 ¥RE ti me i nformati on generation unit 41 generates the
time information |ndlcatlngyﬁﬁe:a@§gggg§p@pqp(gghe eehl, itnformation 25
generation unit 42 generates i nformation such as ID information which
specifies the cedl¥ni{haseézérgt iwn)t cédAcésnedtiutoedntiron Sthen ngsphese
position of the . ba ation_concer and ipforpatign about base

stations nea% thépﬁ§§8§§f§t|gﬁ”ggﬁcegﬁgdU“§0'fﬂg traffir€ % nfor mati on
generation unit 43 ogenetanesdraifii apinhar matdosmbasednan rgdd pkeaad
downl i nk communi cation situations in the cell of the base station. The road
traffic informti®POBBEE GerctHId bhOUNi-E A4 TGt at8e WAfOr fHti DR i ndi cati ng

road traffic situathonsc-ghRads:iA-thecabea ofhd heoneell (hase-stati,an)
concerned. The broadcasting information generation unit 45 generates other

5 information, sUcdmasheelgdiigilontraferpatilom-anentrol information
10 generation unit 20 shown in Fig. 45 may be included)

in the 3ynthesizing unit 60.

channel generaticn unit 11 can be structured such

that a common broadcast information generation unit

|-
w

40 is included.

In Fig. 47, the common broadcast
information generation unit 40 includes a time
information generation unit 41, a cell information
generation unit 42, a traific informaticn generation

20 unit 43, a road traific informaticn gsneratfion unit

44, a broadcasting information generation unit 45,

and a synthesizing unit 46. The time information
generation unit 41 generates the time information
indicating the olute time. The cell information

abs
25 generation unit 42 generates information such as ID
information 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.
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traffic information generation unit 43
generates traffic information based on uplink and
dewnlink communication situations in the cell ¢f the

~

base station. The road trafiic in

i Y

ormatiscn



circunference information. Each of the information generation units 41, 42;Mh

43, 44, and 45 above-nenti oned does not need to synchronize in generating
the information. The 10 information may be generated with different periods
according to the kind of the information. information bits generated at one
or nore of the information generation units 41, 42, 43, 44, and 45

menti oned above are synthesized by the 15 sygg-hesi zing unit 46 according to
a predetermined algorithm The synthesized signal fromthis synthesizing
unit 46 is outputted fromthe comon broadcast information generation unit
40 as conmon  brgefeast il armit | 00. gkukieles ther comenobr cadcast « 20y
information is synthesized 'n the synthesizing unit 60 wth other

comon- cont rol i fPdEmELESHE Yt ERY yonﬁn@iﬂﬁ9%9$hé? 8PebGttedfo f hehe
response i nf or i f £5 S f ene i nul 30 shown
in Fig. 46 andnq%ePgonﬁggeryﬁ%rﬁ%??ogobﬁﬁg‘ ?ﬂgguﬂr?%EéEEL{%§
transn135|on(XNEmDbrmatamnnganegaDEDatMmiunﬁi gﬁresashwmmﬂhefig. 45)
Furt her, the connDn channel generatlon qnlt 11 can al so be configured as
shown in Fig® 48-"TPRMRIEOU8,SYHR s2Eomforf-dont3bl L ThArfel- 58 g&hérati on
unit 11 incl udes: arPi:hetk HHWO! i n g8RRERLIeN unit 50 and a synthesizing unit
60. The pilot symbol generation unit 50 generates a pilot synbol known to
all users in comon for -SEBQbyOnchh@nﬂpamnmﬁLbh@n@eh°e§MHﬁn|@mxtand t he
like. The pilot, fynpgl from}jus g gé @%g ngrgﬁegn rntnéo Agpc
synt hesi zed by the synthe5|2|ng un| er connDn cont of

i nformation (which ﬁﬁyeﬁﬂdﬂﬂiwew@tgbeasbtadqrﬁh@flhﬂéemmﬂudnl(ﬂhéhe

10 information may be generated with different periods

according to the kind of the information.
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ormation bits generated at one or more

of the informaticn generation units 41, 42, 43, 44,
and 45 mentioned above are synthesized by the
15 synthesizing unit 46 according to a predetermined

algorithm. The svnthesized signal £rom this
synthesizing unit 46 1s outputted from the common
brocadcast information generation unit 40 as common
broadcast information. Furthe the commcn broadcast
20 information is syvnthesized in the synthesizing unit
60 with other common-control information (which may
include either or lpoth cf the response information
from the response informaticn generation unit 30
shown in Fig. 46 and the control information from
25 the uplink transmission-control information
generation unit 20 as shown in Fig. 45).
Further, the common channel generation
unit 11 cen also be configured as shown in Fig. 48.

In Fig. 48, this common-control channel

30 generation unit 11 includes & pilot symbol
generation unit 50 and a synthesizing unit 60. The
pilot symbecl generation unit 50 generates a pilot

symbol known to &ll users in common for



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 common
broadcast information. fromthe comon broadcast information generation
unit 40 shown in Fig. 47). Structure of the.downlink channel fornmed in
th.e base station that is configured as mentioned 15 above, and enpl oys the
mul ti-carrier/DS-CDP4A nethod is shown in Fig. 49. In the exanple shown in
Fig. 49, in each_  tipe frane at a g%edeggLnined tine, while a comon-

control channel F¥"58&°gHeT t0°Bne “CGEE Thanmet "F 120 eddh of 'P. LetfiScarriers
1 throur;h n, copmunpgaldtonsyEhaNNek$rane asshoned &Pl Uahkty+qf, code
channel s. Each channel (a common-control channel and™ comuni cation
channel s) in eachnstb&&r risersyBthapsziash il hede by v niid esprebull ngne6deé 0
sequences (code) used i 0] -control -channel generation_unit 11
and t he user chdﬁ%gp %é%%fglégﬁméﬁrggqi (%%1 n‘? %866ﬁ”€2ﬂ?%ﬁfhn@ﬁ¥ioned
above. The cémmpircdntikola tchawaet Bnelivdes f hen fbafrernaid aff generated in the
common-control channel = 30 generation unit 11 that may include any one of or
any conbi nation ofPTFE eXdrpfBEtERE FA% SYAbBPL I derierat TH By 1PRe pi | ot
symbol gener at i oflonfib150), £o Hherushi Bedd-ansi gst,an Com 1ol ol af opmaLipn
-58- (generated by the uplink transm ssion-contro i nformation generation
unit 20), the re$ponsée indrdmseonntte mteet Uph | Akotr drsm ss$pon gener at ed by
t he response inforpation .generation _unit 30 e_5 commpn broadg¢ast _

i nformation (thel%gﬁﬁgﬁ“ﬁgghd%%g?ratlon ungt §8 sgown in Plg. 2%, and

10 the common broadcast i1nformation from the common
broadcast information generation unit 40 shown in
Fig. 47).

Structure of the downlink channel formed

in the base station that is configured as mentioned

j—
u

above, and employs the multi-carrier/DS-CDMA method
is shown in Fig. 465.

In the example shown in Fig. 49, in each
time frame at a predetermined tTime, while a common-
control channel 1is assigned to one code channel in
20 each of n subcarriers 1 through n, communiceation

channels are assigned to a plurality of code

chennels. Each channel (a common-control channel and

communication channels) in each subcarri;r is

distinguished by the spreading code seguences (code)
25 used in the common-control channel generation unit
11 and the user channel generation units 12 (#1)
through 12 (#m) mentioned ebove.

The common-controcl channel includes the

information generated in the common-control channel

(V%]
(@]

generation unit 11 that may include any one OL oOr
any combination of, for example, the pilot symbol

(generated by the pilct symbol generation unit 50),

Hh

the uplink transmission control informeaticn



i nformation generation unit 40). Information (transm ssion data) which
should be transmtted to a user is assigned to each conmunication channel
such that the information 10 generated in each of the user channel
generation wunits 12 (#l)-12 (#m is included in the corresponding

communi cation channel. In addition, channels of one or a plurality of the
subcarriers can be assigned to each 15 user?81n the downlink channel
structure nentioned above, a conmon-contro] channel of each subcarrier can
be arbitrarily set up as to what information is included, and as to whether
20 i nformation i $YBREINGdRH i AY t RBec oRADM ke HahdePMAeP Salon -~ Qe BRbcarriers. In
the follow ng, angt I - downlin hanpel st e that is
simlar to the gﬁaggﬁéﬁéﬁgﬁns?ﬁgF%gﬁOigqﬁgl%eggfrbé@% ﬁ%ﬁ%gﬁgyéS
common-control chafinelmasi@sstgnedet apdnericodeanshasrelon n(eacdrtiee fovane
in each of the n subcarriers 1 through n, and conmmuni cation channels are
assi gned to a pl bR8I FEPRAN DAL ERARAS IS IGE R B2 EXARDIVE dhot i nTBRy. 50,
30 informatign of hefohhay ddvec PELOL npyrhel« (4Rl i Bke cORIH] d nEofpBLION,
uplink response broadcast information) is included in the comon-control
channel of a spetnfpecmsubicarrgenefboloexamplte, 40he -5y- subcarrier 1). The
pilot synbol nmay be included in__the common-control channel of, glk t he
subcarriers, or in the conh%hQESﬁfﬁSP'gﬂﬁﬁ%%?mo?sdPEC G%uoliRC
subcarriers. 5 lsanhaniexawlershomwntcicedFitg Hlusdiffierentsigned to each

o]

communication channel such that the informatio

=
O

generated in each of the user channel generaticn
units 12 (#1)-12 (#m) is included in the
correspcnding communication channel.

In eddition, channels of one or a
plurality cf the subcarriers can be assigned to each
15 user.

In the downlink channel structure
menticned above, a common-control channel of each
subcarrier can be arbitrarily set up &s to what
informaticn is included, and as to whether

20 information 1s included in the common channel ci all
the subcarriers.

In the following, another example of the
downlink channel structure that 1is simil;r to the
example shown in Fig. 49 1is 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 plurelity cf cocde channels.

In the example shown in Fig. 50,

30 information other than the pilot symbecl (uplink-

control informeticn, uplink response broadcast
information) is included in the common-control

channel of a specific subcarrier (for example, the



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 the comon-control channel in the 10 subcarrier 1, the
uplink response information is included in the common-control channel- in
the subcarrier 2, and the broadcast.. information is included in the
comon- Control channel in the subcarrier n->ft+ke the exanple shown in Fig.
50, 15 this exanple also allows the pilot synmbol to be included in the
comon-control channel of all the subcarriers, or in the conmon-control
channel of eachsdibseontifuools . slicaryiert $nmanlexanpliee shomduided ligy 52,
any of or 20 an% conbi nation of the abpvg-gen;ioqqd_ il ot ﬁgqboL, t he

upl i nk-control i hf'Sr et TOR ~FRE SRS i 4 8spon8é Sitnf orat F BRCART e -
broadcast i nfornmati am isndnebebled -idb1he CoRRBAnEANty 0l 4 chapneli nofo gach
subcarrier, not_'n each whole tine frane but in a 25 predetermned tine
zone T. ConsequeftPgaihectrafornati on included in the comon-control channe
in each subcarrier is transmtted for every, predetern ned, period to the
sane tining.%ln t he exanplegéh%§h€?§%1955 %ﬁ?wgnge%[%%'ng%tiSﬁéde‘ent
information is iBabudest idrthereommon-gecont ol cohawnmelcdmc eacthcsuwbearrd er,
not in each whole tinme frame but in sone tinme zones, |ike the exanple
shown in Fig. 523SCOFGHi$ eRafple X HoheVer infBMaHOR i iR $8nedchuded-
through Tn diffeg for..euerye. subeanyierny, Conseauentlys the: i ghonnmation
included in the comon-control channel in each subcarrier 1s transmtted
for every predet éngilnetepernothat ®rdidferent roilniciigsinel in the

10 subcarrier 1, the uplink response information is
included in the common-control channel in the

subcarrier 2, and the broadcast information is

1

included in the ccmmon-control channsl in the
subcarrier n. Like the example shown in Fig. 50,

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

In an example shown in I':x
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information and the broadcast informatiop is
included iﬁ the common-contrel channel o% each
subcarrier, not in each whole time frame but 1in a

25 predetermined time zone T. Conseqgquently, the
information included in the common-control channel
in each subcarrier is transmitted for every

redetermined period to the same timing.

0]

IS
1

In the example shown in Fig. 53, above-
30 mentioned information 1s included in the common-
control channel in each subcarrier, not in egach
whole time frame but 1in some time zones, like the

example shown 1n Fig. 52. In this example, however,



According to the downlink channel structure in the nulti-carrier/DS-COVA
nobi |l e comruni cation system as nentioned above, since various information
can be transmitted to each user 10 by including the information in the
comon-control channel -that can be commonly used by all users, efficient
transm ssion is attained conpared with the case where the information is
transmtted by an individual channel pecul r&P-to a user. 15 If information
(for exanple, the transm ssion power control information, the response
information to each user, the channel allocation information, and the |ike)
peculiar to each tisertise fzgmdgwerTl ncFédedriondrhel ©odhbaecontorolechannel ,
the 20 peculiar inforngtlog tQ:a.gluya%th oLhusersccan e transgi%tqd now
by one cormmon- cort ot thaffel CHRETRFF e ent™ it ot MRt oA O arts i 54700 wil |
be attained. In tihe thirdogmeedidmit rol NcRach caXxaiW! &2 c AERLIHRRE- BboVes

al t hough the comon-control channel 25 was assigned to one code channel of
all subcarriers, ttenpresésd ifnetYoRYi Bradetssiiredt perhiost dt is
possible to a§siqpi§FgQQ%%oL; §I to one, two or nore code channels of
two or nore suUbcartiers, ~—partly or wholly. 30 According to the first

enbodi ment of the present imxvwentdong ebf teeerdowrld thil exiangeaf a
reservati on demand packet and a data packet is realized by using a tine

sl ot andzaspreaﬁQEF%Bﬂée-Gf-QW?eﬁ%fﬁbréaééﬂﬁQﬁgTE?@ﬁﬁﬁmﬁ&%%% packet
transm ssion ”Et@%%mﬁﬁiég%%J%/§J§%éhfséseﬁgg@ﬂﬁ%ﬁd aphaRges idraffic

amount can be flexibly nmet also by controlling the nunmber of the spreading
codes 5 avail ablve@tpoasr esdiovatd ohonepandbpadcketnamdtthd to each user

10 by including the information in the commcn-control

channel-that can be commonly used by all users,

[
rty

efficient transmission is attained compared with the
case wnere the information is transmitted by an
individuazl channel peculiar to a user.

15 I

Hh

information (for example, the
transmission power control information, the response
information to each user, the channel allocation
information, and the like) peculiar to each user is
further included in the common-control channel, the

20 peculiar information to a plurality of users can be

transmitted now bv one common-control channel, and

®

fficient information transmission will be attained.
In the third embodiment, in eaEh example

mentioned above, although the common-control channel

25 was assigned to one code channel of all subcarriers,
the present invention 1s not limited to this. It is

possible to zssign a ceontrol channel to one, two oOr

more code chnannels of two or meore subcarriers,

o]

artly or wholly.
30 According to the first embodiment of the

sent inventicn, efficient multiplexing of a

= 'O
al
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eservation demand packet and a data packet 1is

realized by using a time slot and a spreading code



reservation demand packet transm ssion adm ssion probability Mreover, the
packet transm ssion nethod in the multi-carrier/DS-CDVA of the second 10
enbodi ment of the present invention realizes tine- slot reservation type
packet transm ssion, random access type packet transm ssion, and packet
transm ssion of a variable transm ssion speed, enabling efficient

transm ssion of signals of 15 various transfission volumes. Further,
according to the third enbodi nrent of the present invention, any of
information peculiar to each user and information comon to all wusers can
be included and tragsrdit@de byarnsert/ |ty QOMaheprilnfdr mdloatinto t he
common-control channel in each above-nmentioned subcarrier in a I ti-
carrier/ DS- CDVA Eﬁ’ inlsénlcso“n%r%ﬁi I&“é?i%@r? 'syts‘fgﬁ?ﬁﬁeﬁ?y i 1t or raf Sén %@?ééﬂgﬁtt’t ed
froma base statthaniges each: dser icmebiden st akhomk. Theref oy emeef Giident 25
transm ssion of control information to each user is now avail able even when
there is an asynfEt OPTTFOt aRgntSSi HIPE 6r frht L6661 LmaEsl bet weeks st he

uplink and tshe d ik d Lticcaryd LDBE}% i) e i_cation
system 30 -62- W\%ll %;(*&%%E%UFSslef Af{djgé\nl%l |§ﬁ cha:?r%l}lﬁ rﬁgm%‘e. n a
mul ti-carri er/ DSz =EBMA anmobe  ed enanmdnipcat i ®t syshemitskatorexpdmds sa oandw dt h

of information sy ol s by a sequence of spreading codes and transnmts
spreadi ng i nf or MBFPEASSI ghaY - obt ai ned by the bandwi dth expansion by using a

plurality of subcarriers havipgovRiedeties nhaed:fr equengyi § 8t rvalshowerein
a plurality of communi cation channels assigned to the
in the multi-carrier/DS-CDMA of the second
10 embodiment of the present invention realizes time-
slot reservation type packet transmission, random

access tvpe packet transmission, and packet
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iable transmission speed,
enabling eZficient transmission of signals of
15 various transmission volumes.

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

20 the information into the ccmmon-control channel in
each above-mentioned subcarrier in a multi-
carrier/DS-CDMA mobile communication systiem when
information is transmitted frcm a base siation To
each user (mobile staticn). Therefore, efficient

25 transmissiocn 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 a multi-carrier/DS-CDMA mobile

communication system.



respective subcarriers are divided into predetermned tine franmes and

mul tiplexed, and the plurality of conmunication channels assigned to the
respective subcarriers are configured to include a comon- control channel
shared by a plurality of users and comruni cation channels specific to the
respective users, wherein the common-control channel includes a
transm ssi on power control conmand to performtransm ssion power control of
an uplink of a user, control information inclusive of frequency, a nunber
of codes, a time slot, and transmtting perm ssion probability of random
access that are to be assigned to a rarf@em access, and control information
i nclusive of frequency, a nunber of codes, atinme slot, and transmtting
perm ssi oONWHADCLAIMEDNESt are to be assigned to a reservation demand
packet. 2. The downlink channel structure in the nulti- carrier/ DS CDVA
nobi | e conmmuni cation systemas clained in claim 1, wherein the

common- control channel .includes broadcast information fonpDnIX d}§qpted to
each user. 3. The downlt AR¥EBAEHHSPBEFLTPE I e 2nfilt L C4FF PRI DS- cova
nobi | e connomA cabida systurnrasi@l aiyseednithaanyxpanks af behd@witghloand 2,
wherein thgngggpggagogtr%hsc aqg%J uLchq} $. @ 'hptcg n?qi(ysed for
denodul ati ng a FecelveHMDSignél bfqeac ~ UserPreB3" e d6wnl i nk channel
structure ktnandrdtsubpreatimgi énfdSaCOMA iodniallecbionimenl bat tlon beydedtlas
clainmed in f.clai .apd_3, j .t n-control channel
is assi gnggl?%ngqgﬁebgru%ﬁ%egg%ltlj’leraglﬁggn%‘%ssu}éﬁr%g%glrét}so? ngﬁgﬂg? t he

subcarri er predeteFhénddwindauknechaimiekrvais.ucthareinn the nulti- carrier/ DS- COVA
nobi | e comruni cati on ;é/ﬁfr%'ﬂ@? & %b%‘g‘f}f&‘ﬁgx 9:%%11 gfso%l?ll aleb Oty Wherein

the common-control channel i ntludes terent kin nformati on for
di fferent zeswemtiiver 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,

wherein the common-control channel includes a
transmission power control command to perform transmission
power control of an uplink of a user, control information
inclusive of frequency, a number of codes, a time slot, and
transmitting permission probability of random access that are
to be assigned to a random access, and control information
inclusive of frequency, a number of codes, a time slot, and
transmitting permission probability that are to be assigned to

a reservation demand packet.

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 broadcast

information commonly directed to each user.

3. The downlink channel structure in the multi-
carrier/DS-CDMA mobile communication system as claimed in any
one of claims 1 and 2, 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 nulti- carrier/DS CDVA nobile
communi cation systemas clainmed in any one of clains 1 to 5, wherein
information included in the conmon-control channel assigned to each
subcarrier is tinme- multiplexed to part of each tinme frane. 7. The downlink
channel structure in the nulti- carrier/DS-CDVA nobil e comruni cati on system
as claimed in claim 6, wherein the information included in the
comon-control channel assigned to each subcarrier is time-nultiplexed to
an identical timng portion of each tinme frane of each subcarrier. 8. The
downl i nk channel structure in the nulti=6&arrier/DS-COVA nobile
communi cation systemas clainmed in claim 6, wherein the information
i ncluded in the conmon-control channel assigned to each subcarrier is
time-multiplexed to different timng portions of each tinme frane of each
subcarrier. 4. The downlink channel structure in the multi-

carrier/DS-CDMA mobile communication system as claimed in any one

of claims 1, 2 and 3, wherein the common-control channel is

assigned to one or more code channels in part or all of the

subcarriers.

5. The downlink channel structure in the multi-
carrier/DS-CDMA mobile communication system as claimed in any one
of claims 1 to 4, wherein the common-control channel includes

different kinds of information for different subcarriers.

6. The downlink channel structure in the multi-
carrier/DS-CDMA mobile communication system as claimed in any
one of claims 1 to 5, wherein information included in the
common-control channel assigned to each subcarrier is time-

multiplexed to part of each time frame.

7. The downlink channel structure in the multi-
carrier/DS-CDMA mobile communication system as claimed in claim
6, 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.

8. The downlink channel structure in the multi-
carrier/DS-CDMA mobile communication system as claimed in claim
6, wherein the information included in the common-control
channel assigned to each subcarrier is time-multiplexed to

different timing portions of each time frame of each subcarrier.





