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[00611 'A rn ethod df transmthting packe't data in a C01M and TDYM imobik drata

comrnunication ,ystem,1 is provided,. The eehod comprises Aeterniting priorities ofone or -m-Ofe

fcontrol thanwls tran'srndtin g c--ob informationl related to ovine oCr more packe't data sets to ofie

or more molbile statlon's throq~gh corre-sponding controli channels accofding to the priorities; and

tranimiittiflg the 'one tor more packet ,data se- to tach mobille (statioan through One or rb-ore data

chan, nels that 'correspond 'to t6e ,one 'of xn;Ore control chan nels, respectively, And-, a 'frame

,duration of 'the 1-6her p 60 'ity data control ichannel res ieit a frafne ot 'the lower pt~~t daug

,con'tro I chatwel,
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METHOD OF TRANSMITTING PACKET DATA

SIN A COMMUNICATION SYSTEM

CROSS-REFERENCE TO RELATED APPLICATIONS
O

Pursuant to 35 U.S.C. 119(a), this application claims the benefit of earlier filing

Crn date and right of priority to the Korean Application No. P2001-60964, filed on September 29,

2001, the content of which is hereby incorporated by reference herein in its entirety.

BACKGROUND OF THE INVENTION

Field of the Invention:

The invention relates to a mobile communication system, for example a

method of transmitting packet data in a communication system.

Discussion of the Related Art:

The existing mobile communication systems often use physical channels such as

one or more Packet Data Channels (PDCH) and Packet Data Control Channels (PDCCH) for

transmitting packet data. A PDCH is a channel through which one or more packet data sets are

transmitted to one or more mobile stations (or users). Each mobile station may share a PDCH

with others by using a Time Division Multiplexing (TDM). The PDCCH is a control channel

through which one or more control signals are transmitted. A control signal contains control

information that enables one or more mobile stations to receive a data packet through a

corresponding PDCH.

In current systems, a base station transmits packet data sets to mobile stations by

using a TDM. The packet data sets can be transmitted to each mobile station in different time

intervals or can be transmitted in a same time interval by using different codes Walsh

codes) that identifies a packet data set for each mobile station.
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The packet data set being transmitted to each mobile station by using a TDM

method always uses all the resources available in a PDCH, even if it is not necessary for all the

communication resources to be exhausted. Consequently, the system resources are often wasted.

In addition, in existing systems that use a TDM method, the period of time for transmitting a

packet data set to each mobile station through a PDCH is fixed. Therefore, it is very difficult to

use the system resources efficiently. A data communication method is needed that can overcome

S the above-referenced shortcomings by more efficiently utilizing the transmission resources of the

communication system.

It is not admitted that any of the information in this specification is common

general knowledge, or that the person skilled in the art could be reasonably expected to have

ascertained, understood, regarded it as relevant or combined it in anyway at the priority date.

SUMMARY OF THE INVENTION

Accordingly, the invention is directed to a method of transmitting packet data in a

data communication system and, particularly, to a method of transmitting packet data in a CDM

and/or TDM data communication system that promotes the efficient use of the system resources

and communication channels.

Additional advantages, objects, and features of the invention will be set forth in

the description which follows and, in part, will become apparent to those having ordinary skill in

the art upon examination of the following or from practice of the invention. The objectives and

other advantages of the invention may be realized and attained by the structure particularly

pointed out in the written description and claims hereof as well as the accompanying drawings.

In one aspect of the invention there is provided a method of transmitting

packet data control information and packet data to at least one mobile station in a radio

communication system, the method comprising: transmitting first control information on a

first packet data control channel, the first control information associated with a first packet

data channel; and transmitting second control information on a second packet data control
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channel, the second control information associated with a second packet data channel,

wherein the first and second packet data control channels are monitored by a mobile station in

a predetermined order to obtain the first and second control information for receiving packet

data on the second packet data channel.

In another aspect of the invention, there is provided a method of receiving
O0

S control information and packet data at a mobile station in a radio communication system,

comprising: monitoring a first packet data control channel and a second packet data control

channel in a predetermined order to obtain first control information and second control

information, respectively; and receiving packet data on a packet data channel by using the

obtained first and second control information.

In another aspect of the invention there is provided a method of transmitting

packet data and control information between a base station and a mobile station in a radio

communication system, the method comprising: transmitting first control information on a

first packet data control channel, and transmitting second control information on a second

packet data control channel, the first control information associated with a first packet data

channel and the second control information associated with a second packet data channel;

wherein, if both the first and second control information is to be used, the first and second

packet data control channels are to be decoded in a predetermined order such that the first

control information is used before the second control information.

In accordance with one embodiment of invention, a method of transmitting

packet data on packet data channel in a radio communication system comprises the steps of

prioritizing at least two packet data control channels, transmitting control information related

to packet data channel on at least one of the prioritized packet data control channels, and

transmitting the packet data on the packet data channels respectively.



According ,to another em~bo'di' net a tnethod 6Of 'tran-n~iting pat-ket dta o0

Packetidata Ohamuiel )i a cOfnmun'icatiorfi retwoitk c -prises 'th~ esteps ofseheduing otie (or mmore-

,packet data fior rran,~sih dewdn Uhte toue"D uing the S6hedufling- tAtrittrg

'onr~ irifot ntion related to ihe at least two packet data dharn -lIs oh through at 'leas~t two packet

,data ,control zchann els 'h avng priordiie s- if the CODM I~S being used, arid trariti~mng the Packet

drata thto-tgh packet (data channel6s that :correspond to th e contr~o zbhanrse d4ring ofe Or mnoe

cdrata tIransrni'issl'on periods.

.According& to another emibodim et, a meth od df tramsrh-itting packet data con trol

,info~rwmafi'n 'in a radio (c-oft dfhi'atifoh sYstem (cornpris th. steps o ashtI'f' i~tcrt

ifortin to "first md6biile 'station (on th e first padket data wontvol oh an me1 having a ',rrt ,pity,

a~d'trnsittnga second control in'fkfrrnafionito second midbile station on the seconid gacket data

(6,Atnn e-Ihavilng a second prionty (COhtcurently.

Acc'ording to anothet embodiment, a nethod, of transm ittling control lnfonnrla ti

~in a 'ralo- (comnnunication (system, the m, -tkod co-mhphisz s tmaismi ttivg 'tht contfol inflormnation

correspobding 'to a packet data channel on the at least two tcoi'tro1 -ch'annels 'using~ a same tiffim

rAlned frame dufatinc 'at,'a'parficular tfite, .res-pectivelY,

According to aohtebdne~.a nmethod of ei&irn* g a "o~to ~brair

n apacklet ata controil cihannel in rado co--mu nicatIon S-Yslem c'rnpise's the steps of receiving

apriority informatfion of packet rdata control channels fromn a base station, detectingthe pac'kt

(data (controil d~harmne&I 'corresponding to assigned mdb,Ile station according to th,0 priofi~Ty

'lifornat-ion, reoeivng Control inf.or mationOn 'the padket data contr'] c6harnl.

Macofdinhg to anothaYier (em bodiOnt a mrethod of commwunicating packet data in a

,commnunioaftion network comprises the steps (of 'receivin 'g infoibratiori Jfruffi a base station, the

inform ation in cluding prionit~es Of iat leas ona c_ tOlcanl c~t hne informatiornand,



a CD~M )iidr-to, the C)DjM Indicator "ini-licatig wheth e CDM is turren'tly bellt u'sed (or ndt-

on~itorlmg the at least ,one control ch ann~lacrigt h infratio 70ve r~c~bs

stat6on, rand rec-'eivin g a corre-spovndimg patiet data st by each mo bile statim by uisig -esults

dbtaine Mrim ~f~nn rilng-

/Acmr&i t an'Oh atdfet, av dt~hodof trransmT .Ittirtg packet data. I a, :adio

rOntltunatio Systemt f~ht wses mod-e divis'on Thpuli, x&ng (CDM) ftfi,&ior tiime dvsi~~

mnltii'iexing D'-wh erein rat least tw o (coritrol channDels and tft least two data ch a tntels twee

~being supported 'in (the radio torn-nunitraton ysteni vn, ps h tp fpirtz e ajt

i~east tvwo con troi channelis In respo-n-s to predetertta ib~ 6 tt-iteria, ass*O&iaftji'g the At teaft wo dAta

cch~amls With the p io'rhized (wlono4 chan'1, Tdformiig at il-a~t one imobile ,stuticr -of the

p~itaitzed zontrolI dhannels, and lransvni tti'n ffie pacl~et data usin, at l'eas~t one ofthe data

eftarn els core~poin dngwt ithe prioritc~zed control chfane tl.

Aooowring to another almtn, duftebt, a raethod of receiviitg pao~ket data at a mbi1e

is~tan n (a 4-cOrf?n-runoation netwoik fhat uses code .d-iVIsI84ta mnultipizexing .(CDM) and/or tin

(divIrsion multipilexing (TDM), wherein ,at Teast two control charmels ad at least two dra

-I~t~s are being :supported in t~he rcom 11iuniainntok onpi h eo rii'

priot'itized contrk] chanel infoirmatioi th-at pri-oriized tlae at lea!4t t-wo controll chan-efs,

fas~ociating the at least t\wo data C-hannels wkh the priortize-d comnEYtrol chann ls, and'r- mohoiing

Oheat l1east two tcontrol dhaiels In ain orkr oft,'he priofiized cntro1I Chanime1Is-

Ac-cord'If Ito anofhrer enmhodi ment, a radiro ornmunitation systena Sor

trans mn..in~g ,data packets 4n ;a coffuniain netwo'k that use--s rcode 'diision nmwftipleng

Q(CD;M) and/or timn (di Vis'on mu, lilt,exing (TDNA) whereini at least tmo control channelis and at

leaisttwo (data chan netls are -behtng suppotdi h aj emnu~t~ ~ytetcoTnpie ~n

forprioriizing the dat least two control channels i repons ito predetermin ed ,criitera vnean s for,



,asso'ciling the rat least two ,data channels with the Prioritized con-trol 'channe's, means for

informing rat least 'one mobile si1ation 41bout the prioritized control 6hanels, 'and means for

it4arismit~l'g ~hepaket data -as' g at le a stone rof th e (data: ahammel8 orrspoanding the priOrt-ized

r'orftvoi tb Annel,

According toaoh~Toiet amblSaion efo .eving packet (data, I n a

'communicaion network that uses code division nmu.tiplexIlg CDM, 'and/ror firn-e divirsion

lplexiig (TDM4 Where'~ -at least tvwo umumitrl (Ch ahnel and at least two (data chamls ate

ibeing supported. the :mobie station 'comprises means for receiving prior t izd control clwanbei

information ithat pribrized the at Ileast two con trol chan e1s, means for associating the 'at least

rwo data dhamnnels writh th e prioritized contrl chan nels, and meaf's 'for monitordn g the at least

two 'cnrl 'channiels in an ,order'of the pr'oritized conttrol (hanneis.

Pt is to be 'underslcood 'that botdh the 'foregoin g su mmr and th flowig 'detaile

'dseil~on -o~f the Iefo in'oexemrplary evnbodimentIs that are intended to provide fufther

(emplaniatlon, 4f the invention, The contenft and the emnbodiments inctaded in ithe surmary :and

cofheor pam-s o~f (the apiicftion,, however, are pr ovided by way of exarmple and Mhould n1,ot be

oumm'u ed lto tim,it ithe seopro fthe 'invernion as iciairnd.

,IEFLDESCREPTION 'OF THE-JURA WINIGS

~fi'e ccopany~i~g 'drawings, which are Inlu ded 'to prvd a further

anderstan din g offthe invention~ are Incoroae PadCnttt apatofti pefotjn

FV J1Iilsaesnexaleoth TUM data traismissionimethod;



FIG., 2 ilIustrate's ain exanmolre of the T'DMiCID'M data itransfnhis ion method ,i.1ustratrng o1e-.to-O ne

tcourespon'defi~e between the 'packet (data AIchafrlie1Is Ai id ;Pa&kt d-ata tOTtO'"I channbels according tw

'i re~oi~e t 1 ih1Ventiomr

'FIG. .3 TI'histrates another example 'Of 'th ,TDMICDM data transm ission mnethod

ac Orrg to one embodi'etofte'oe'rn

FIG'S. 4A 'a-nd 4B illustrate furthe r'examnples of the T-DM/CDM data traflsmis1'on

fne~hod raooidingto On)e em'lbodiffn't ~of dte inveifton and

,FIG'S,. 3A through .5'C illustrate further examples of the 'TD;MICDM data

(teansrnIss'on 'mnethod ft-ordingl tO ieOr more emibodinient of theinvention.

Fealures, elemen'rit-s, and 'aspects of lhe 'IinetaOntha are refereniced by the 'same

inmerals in d~lierent Pflgures represeit the same, .equiivaleiit, or sitnilaf features, elene-nts, Or

,aspects in acco'rdance i h Omne'ormro're eynndi'men ts.

Refieremce will now be made in d'etail to orie ofrn mOre embodimnents 'of the

inveniro, -example 1o wihar'jlutteinhe acco,,M!Panyi'hg dr8Wings.

DETALED DESCRIPTION OFTE PRfEEIRRED EMBDIETS

'The presentA in ventiobr is trel ted to a ff''bile conmturi~tdon gys temth hat use8

Pazkret Data ChannelIs Packet Data CO ntrol 'Channi4s (CFDC -and Walsh '0ode s for

'trawnit~ packe~t dant~ st to oil saio

A "Wal~h code space is a set of avafible Walsh icodes that a base station tiges

whten 'transr'itti'nglp-acket data. ,Each 'element ,Offthe Walsh code space may vary with time. 'For

exampile, Wals'Mcax represenits th'e-m maxmum nurmher of the Walsh odes that car be Included

in a'Wal~h'code space. Thstnnbr a ay' i mmnr. -Walsh All, for exrarnple, represents all



r.

,th'eWVails code-s icluded CA a'Walsh bo& spaoe. Although the- ptesnebt inrvenrtion~ Is described

using a Walsh code ,as an examnple, ihe present iVninmay also be 'imp'lemen'ted i-n a system

ithat utilizes oth er suitable chanmel code.

IT as Wher ir hh*n DC is used. PDCH re) presents the th PDCH-.

In sum een nibodimenits, thbePDGI-ts dlv'Ide aind use a Walsh code space. For example, If a systena

u&ss~ to fo-ur POCH s: PDCH PDCH4 PIDCI and PD1 ten 'the PD,CHs

schedtfled to transm-it packet data 4nz m--e perioddivide and -use a Walsh code space. On the

otherhai~d ~f t~ sys etss 0Pily a siinffl~ PDC-1,the PDCH uses Walsh All. In additioft, if the

QSger ses Conly -two ?PDCHs. PDCI-l4 and ;PDCH then both blhani is sharm a Walsh

cod~e space. Subsequently, the Walsh codes being used by both dh aniels may be defined as

Walsh aimd'Walih 

Walsh represents a sib~space inc~uded in .a Walsh (code space, where the sub-

,space in'clud'eS a set of Wa]s h ,codes thtat P-DCH (.)uses at aspecifid time. Even When the

Wals h (uOde space is tmt (c ham~ed, Walsh may be ,hanged wfifh tirm. That mIs, Walsh D may

inclui 6e ia different set (of Wallsh (codes (during different data trarnsmsion periods. This fuethieT

me'afnis th atthe nui-mnbe of theNWajlsh (codes included in Wail5h may Vary with tirne. N 7 v

pferably 'fepreSentS 'the maxinitim nu m ber iof 'PDC's or PDOCCH's that a s-ys'e in -i*s able to u'se,

ialnd Nlei P-rferablyq repreents fle iamb-ar o'f 'PDC1H-s or 'PDOCI-lrs that a siystei-, aztua.Ity

,uses oat a ceotain lirne.

)FIG. 1 illustrate-s an example of the TD)N4 data tranYission Method, As 

in FI. I(a base Station transtnlts packet data to each user (mobile st 'in a predete-urn' ed

rul 1e by Ulls"Ii~g a Titne Div ,s'icn ,M'ulmip'l ,xhlg (1D T\4,M) ethod. nti bs tto 

th e WalVshi cod'es '(Wailsh, Alil)~ Inch.uded 'in a Wal sh 'code space.
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'Refritgto iFIG, zach dfata tra"smSisson peri'od 'for a 'user rnza b e fleed or it

'fity dhange. In addliion, the time period To-tr rimltting uset drata to a iuser thraughaPU

'and 'th etiinie perilod for tran Sim Ittifig Coritroll1 lforaton ote aeusrthiough a Har

aot niecess&riIy ide-n ecal 'ito 'each othet. Thle timb 'at'which lbase tation 'start to t as indata and'

the data tansinssioti peri'od for each transtrniss'on are de-ternl~dned acording to a pred'eterinedl

vdbe. A breik period miay or may not eMast between two consecaiv~e &ta 

,depenAdmgov Oxlh &h&n-relivi~i entofthe systemn, 'fot exainple.

In accordrance With on-e e mbodment (of fh e invention in TOM and/or 0DM,

(heeiafer "D~4/CDM'~meh~s.A bas~e stafion i-ntialil-ydetermire-s an,ord'er ,,ftratisfti'ttin!-9

(data to (eaclh 'user csedv lir -prbce-ss) and trans-mig thine d-aa In 'fhe gdetermine-d order. The base

tair~ ma supot at~ea~on PiOH~Iniaccase where only one POCH listised. Wi}sh All WM1

be used to trans mit 'fhe packet data on -The PDOH. 'If other cases where two ot m-cre PDCHg arte

ursed, 'th'eDCHs m141- divide 'and usera Walsh code space. *Nfaii-elyv, PD'CH ()u'ses WAa'ish 0i) Ina

(associaftion wN-1ih PDCCP(i). Nhichtl is ;a PDcC0FI that 'transim its the com trol iaration

£Eacfh rnobile staiion i uset) 'Is abile to flid h Ow Ilt-Scorfesporidin'6 packet data set i s

~beiiAg transmitted through .POCH (ITb moritiueig PDCC'H (i.As me ntioned eariler, the period

,oftimve (&r:rbsitig u~rdta ito a uWser :over PDOFI and ithe period ofitlime for transmnitting

,coto inon t'O tie,sarnle luser over PDCCH(i) may not 'be ietalto 'each other.

FFlO-. 2 flustrate-s an examile (of the TDM/CIDM 'dta tranismfissiofl otethod

,i ,ustra irg one-to~one correspondence ibetween the packet data charinels aid pmcket data coiitrol

'hannelS accofding to an e-:ebodlim.ent 'of th e InveCiition, If a packet fdata contfo1 chan mel .i'sed

Dor tnsr'itfiing the z'conurol inform ation for the packets There exi~sts a one-to-one 'Corresporiden e



I r 1.

between th e packet data &channel and ithe pa-k'et data corktroI cbhanral so that each packet data

(coitrol (charinel -onatais the controil inforiation for its associated packet data chan nell

'Sinmitax to the example ihowtn in HG~t,. 1l, a break peri'od be'tween any two

c~ikcsutive (data traisi ssons may or may not exst. depe-bdin,,g on ehr1Vironimentstatu-s feedback.

~The eef-pty ispace shown in FIG. 2 indicates that non eof PDCHs and PDCC-Hg is being vSed...For

exampkt, ill Itterval a, all 'four P I CH s And POCCHs are bo-Thg aws~d. I fiterm'hs b and c, fhree

'PDC1ls and flhtee -PDCC-Hcs are being used. LIn 'ttr'a'l d, only 'One PDCH and one-- PDCCR are

Abeing used. Finally, mninterval all )four PDCHs and PDCCHs are being used,

Jvn the ITEM or Tt'D/C'DM dIt 'rnisonmethods, eahplas o hIchar

showI mmin FIG 1 and MIG. L a base station sendson Or morc information to ah mobile statioan

,aspoie blm.Jnoeefioi rtfr (emile, abase statli sends infformation related to
provd'e below.lo bInp one~~g cntbdrimet for re

he~her ft (su pports 'CDM to each mobleai o iyapsclchn1, a Isigan~gchnn a

brdcasing ohannel, The base station sands this 4h,'ornmation -when it starts to operate or at afly

timev'ccording to its'ope-ratfioinl wcn diti on,

fni soh eboints, the 'base 'tation d&te-min~ te maximnu.rn

,nber ,ofPD-,CHs fhat rean be use'd and sendis it to ecaoh muobile statMion by 'a ph \sical chiannel1, a

sinaiI~c61tn~, obr a bro'adcasting chamnnel. Thi mraxliMum numib'et may 'be pre-onfigured, for

exam ple. 'Alternatively, (th e 'base (station mi' end this inmform-natioa Wfhen it starts to ,oyerate 'or at

any tim 1e accord in1g to soperation al (toindiin.

'In certairi fembodiments, the Constituent information of the WAsh code-s bein~g

ursed lby one or more PDCHs Or/and PDCCH-s and 'the p-riorities of the PD'C-1s imay be

precon 'fgared. I-4ere th e priority informaton of:;PDCs may) be transmitted to moblile stations

i on ther 00ftitrol chanffel,, signaling 'channel or broadnasting channel i. ESYM(exten

parameter mi essage), EECAM(exteiided channeil 'assiget mesg-),MCParametefs message,



'UI-DM ((wivwets'al h amdoff (dilretti17 m essge and tihe IP;ri'fi,Y infurffnaton magy be

predetermi'etd each 61ther and 'the informat"iOt is Walsh c-ode .injformat'iom If the priority I~S

etrinie'd lby termi1orbs statio.; 'Each mblestior aettIon may set PCCH

idetier Ofil or'aetse -'tltbiorb't tt

,in dfhef etnbod m'eits, for (exampfe- Ihelbas-e statbotn se.d, th 'aibove i wforfiati'on

,to (ekl, m~biflt 'tatioii /Alteffiatively, the base tation may sen~d fhe inform~ation vkhei 'it starts to

bperale (or adt any itime accordin g to itopeaoi1codth.

Ati accordance widh orie aspect of the inetin he base §tatioh mray seld's

the tuPrber o~f FI CHsurrewly being used by the s y-sim t the mnobite staitionvs.

Wh enevet N(_'~Hchatt,,ges, the ba~e taeron mta-y sends the dchatiged to each mobil,

srt~~ a pksr~lcha~niasign'i~g6hannel orabodaf~~taie.The p-mro-rtybf each

PDC~H 'e~en'is ti ~heeel f is ipaott e, t ais tis' i'fi efavkonmient or the data beln

Irafrsmitited, via fthatch annl We as wnxe thath the p riO i ftyof PDCC 

iDependiibg on imple-mentraion, in cettainl e~oiiins hne rity ayb

(determlinied 'n a-cordaice witlh 'fht itramhi18siorn 'em"Ionnmm-t of- 'te user, ~In a data

(W-inT1Iubn afi'oms yslevrt, efror det-etdii and othber diagnostiO tools may be utili ed or einihed'ded

n Tihe communications syste m to deterimine the efMicency and acuflracy bevels of data receptiorn

fand tran'smiission wlthiin the systemra. As such. various (tratistnmission erivironmeilts ffay be

categorr"Zed ,anid eam ked based (oh (data. deciiverly priorl ty and/or tranism'lsm~iri efficicy. Su~ch

c6hannel Friority iriformati(On is preferably transm itifted to moile stadons.

Iii 'one emrbodimen't of the llnvenition, ffor examp le, fhe environtert wifh the worst

tvansmis'sim- efficiency, 'rs ans~ignzd to a 'first, cwnvrol4 hanneil and a irst datat -haihe1 eJ

P.DCCHf(O)/.RIDCH(O)) and the environ ment with the begt transmissi'on efficienicy i-s assigned to a



lVat comitrol 0havunei and lasit *data chatarel eg 3 PCHN In (other

em bodlitmn n ts, 4he mnost ivnportaflt e'twirotm ent the on~ ewith th e hi'ghest priority data), for

exmple, isassliged to ra f.irst cotfol chanwl aidaAtdta 'hnbe fg,

~D~(O/PD'HO) ~d dhe least lienportaft ren-Vironment the (&ne With the lowest Priority

qa~, s aslsigPedto 'a last con trol clhanne-l aind a last, data Charml P CHNA/P H6N

')for cevarnpl- 'The ch annel assignm entv m-ay be app.1ied In odther Way. In accordance w th rome

Fas~~t rf he wntioh, me base station infiorms ea6ii mobille s tatin -'hetheT it is tratsmifi

packet (data using a 'CDM maethod by selding a (1DM Indicator to each nobile stzftiora This

feaur imay be topeionmal and vwhefferCDM is to 'be used ,or :not Uri a certai~n con tr -0 ohanel s

(daetM-wi1ed ibased on the 'en Vironment information recel-ved rom-, th e users and/or the~ based

~staton vcom mtntibig ton one Or rrmore particulax-data (chan nels.

The 'base ,stauon igenerate' information bits of the C-DM indicator and sends -the

CDM Indicatur bits to each mobic 'station. hI !an embodincr, 'th~e CDM WI&tdicao 'compri-ieas a

slfle (dala bit. 'For exaimp-, if The indicatof is set to 1. it itnean's that thel base sadtiOn "Is currenitly

trnsmitti'ng packet data usil'g a GD-M mfethod. iTf i 'set to zero., 4or exampl~ -treas (hat the

~base .tation msnot usin'g the ICDM mrethod 2,Vor transmaring packet data. In other ernbodiment's, ~a

m-lti-bit (GDM 1,dkcator rft,*y be wtillzed.

,R&fere-nce Wilili now be maide ini detail ito inethodis of transm ittin g padiket data sets

lo Ut leatst 'OneM 6nobi'l,,e stat'on 'afer at least one ofteiiomtoidescr~ibed above Is provided by

th t base station

At thte'I, te base station selects a 'first padke data set fjor tran s m ssionr by

perforio ~a 'fir~t sohedtuling process. Then it sends (corresponding (cont.rol ihforrnatiofl on

YlDCC'H 'and send-s the first packet (data ,set on PjDCH that Uses Walsh fit 'firds at

tine= ta, icat QDM is not fiecaessaqy, Walsh is able to become Walsh Afl. In certahi



(embodimen-ts. a Icode 'allocation field Is 'inic'luded in the controll 'inform. tfion transmiutted VIA the

control channels. Fror exam ple, i'n (one e mbodiment-, a 5; bit tode allocation field is transmitted

'through PDCCH(O)) to indicate the 'information on Wa1' h codes used by 

'On the (other hand, if the base station determrnines At tirn..e=t, 'C hat ;I does remui're 'to

,use CDM. then ittrarismits the corespondihlg (control information through control chaflel en.

)PD'OCB14 PDOC'H 'etc) and fafth er ,traismIts the i packet Idata sets through data ch an nelg

PDCI1 P-I etc.) correspond' ig to 'the controdl ehantiels, rsetvl.When all

~the scheduled 'pcke't data ,sets aure transrnitted,5 fhe base 'station per~forms 'a next schedullfrig

process at tthme=' t l'b

fif the mobile sta'tion does not receive a CDMN indicator provided b y the base

station, fhen tihe m obile statio-ridtrmines8 whetherithere is (A packet d'a set being trainitted' by

anal 'zi n~g the control li'n.1ormation ofeach POCCH. if the base station does not pfvv-I d e thffe CDM

'indiatlor at all and 1hcH i's kmow-, ithen The mobi-le station conhtin~uously 'ruln~onis all the

IP)D'CdJ-1s .azicording 11o their priorities o f un t-il the assie PDC' ~~ftd

moileStai~ reei~s te 'DMinidi'cator provi~ded by the 'basestation and

Al. 6,,Is known, then the molbilre station continuousl' checks hie CDM -indleior; if the

'CD idiatr ndcaesthatCDiM Is not currmenitlly be-ing used, the inmobile station monitOfs onlTy

PiDOCH 'O n O n te other hand, 'li th e CDM 'nica nd~icas othiewse, then, the mw~bile

.staton Idi'scovers whether th ere 'is 'a packet (data set that it needs to receive by analyzing th e

(control Infor-mation 'o,each PDGCH, ior 'it (contiuul ,oitofS a'all the 7PDCC'Hs acordngo

'th'e if priorilties until, ali!'Wa'lih 'codes in Wadsh 'code ,space-or the asSigned PDCCH iS found.

If The 'ibase 'station 'does not provide the C.DM :inrdicator and NDHis known,

'then 'the tob'de station ;is 'able :to 'find 'that the -base station IS currently using CDM by using



r I f.

rNiPDOH 'For exami'l, Iff NeblI'PDGH is set 'to 001",X itmean's 'that 'DOM 'is inot bei'ng used, Oni

the 'ofher h-and, Kif j~rv1- i set'to any 'ofher in'una ber, It .neans that COM is being used 

)In 'fhe lalor cae. the rnoflVe station discovers Mhther there is a packet data Set

that li~t needs 'to teceive 'by !anM-Iyzinq fhet control into talion oteacT hDC!, of Pt contllh'ubuisly

Inonlitors 4all the PDCTS (acdording to .ihei'r pr'iories 'untl 'it flads all V alsh c~ds im Walsl!

tode space or tht ass{in d ,'PDCCH. For exarnple, if IedI'PHis set to mob'1k s9tat-ion

'monitors only P'D00CF iLf, 'for exam~ple, ~rajDHIs Set to '110V71 then The mobrile ftation

mon.ir P)DCOI- and PDCCH (l~If is T'set to IV0" thera the Tn'b'ile stati'oP-

,mo nitors P)DCCH ().PDCCJ-I 'and 'PDCCH 'for exanmp1,0. And, if Is Set to

I1'll them e- rn6b;Rie statilon monitors 'all the PDCCi4s, Ncor exam~ple.. Dpending on

npli en, tatlon ''niay be set 'oide bit values. T hbtss proviueu h~feren af 

way o6f'e-,ample (onfly and sho-uld not be (construed to lidmilt 11he scope of(flhe iinriti~on 'as claiin ed-.

In each case 'dis-cus'sed 'above,, 'if fhe imob'ife 'station 'does not kniow a data

'transirion perFod of PDDCH o-r PDCH ((For exam.i ple, e~ach &aalls tman'~on petiod Of POCH

is 'not 'indc4ed in the 'control lmN~ornati'o, 'of'PDCCH- ach joile 'station zmay ind dit by

as~ a'a dd it onal mehd nldw h ek'in g C cOf PDCX As uGwh,, A da

itrans'' sibon peHiod may "be 'lnl acltd

I 'll~ te aMtar~'a e 'of ithe T-DWCDM data, tmanmiion. afehod

accig to 'one 6 nrabodirnert (of the ;in~ni As shown, I~n one e-mbodirnent 'the base statio~n

fdoe-s not use C'DM 'at alll, and Mll 'the contri -infofimatiron are transmitted thr-ough .PDCI- (0)

FIUS. 4A and 4'B 'illostrate Turther exampiles of 'fhe C.D MTDM data tran'imi'sg'ion

method 'accord ng to orn- 'o r 'o-re ermlbodluaents of the invention. In 'eath linterval th at 'CDM is

1'4



used, the contro] I rifotm a tion sets, are brafli'sm-ifed or ione 'Or vn-Wfe PD>CCH~s 'In their pr1ilty order.

Ith both figures, lit iEs assuffed th at N 4; According to the preferred t.bodirentt,

during th e (CUM transission-. 'ihe 'traftsmm~sston i trves {(for exarnmpkl, Ahown aS irntrv~s or

~fra me ,durablmn a4, b, c 'in Pis- 4A and 4B) of the ,PDCC.H ,may be atbitrarilY set. H4owevet,

an-rw pri'orty, 'channels, fior ,exampIe, PDOCHA prefearably tse kh saime tr ns- 8fo

interv's as th eah afhtrie1 havin, h hgetproiy naniely, PDCCH In other Words, iftw

(of M ove data 'control zlhafuels are bei~ used at a panticiallar 6t'ime, Snch PDCIA- afd/bf 'P'DCCH

cch anm es wIl se 'fhe sa e firm e-adi igned frarn, edutmaib.

'Referrinvg to FiIG, 4A, an 'intervals .and e 'PDCC14 uses WaIlshAll

bencst unly DM is IUsed. 'However3 in 'interval PDCHf, Uses Wash because only

CDM ;is5 iased. an l'n-terva1 b 'is ibeca-use there 'are 2 sc-hedu'led users 3) and 4 'In thait

uittervAl In 'rde words, If CDM is u'sed arad there 'are two PD CH the PD ,cNI rn~ugt rued, in

t'epiri y (ord- (jfor example- PDCiH PbC"CH(I1)j

'Referring 'to "FIG. 4-B, in 'intervals5 c, and PDCOH uses Walsh.All

ibteause umn'1y TOM is usd.hwever, in int- -~as b and ,d-3 PDCCH 'u5se Na-lsh becmuse

CDM Is %ned. 'The valu beS of pDHt itral d an-e 2 'and 'respecfl y. order

words3 iT CDM )s 'used and there 'are ilhree PCCH. the P.DO4-s- umst used in th iarity ordeT

FIGS, '5A through 5~C fllustfate 'furffher ex'ampe-s (of ithe DM/UT0M, 'data

(tranri sm"ssi'on imdhbd 'actovding to 'the 'hiventibai, qin, wlhith ifh lerigth of the data tremsbi~ssibi

peid or P'cC4 i)is .testiicted. 'Re'fenn'n, 'to FIG, 5A, i't interval the I'an'gds of th~e dwta

transmrifssioll pei~ds tof 'PDCH and P'DCH are shorter ithan that 'oF PD'CC-1 

'Rtfe fri n:g -o Fi,.5' in 'rateival a, thez '.nig'ths oftedt transim'ission periods of PD(C'Ci (1)



and PDCC'-H Are Mhorter than that (of REDCC}1 and6 they are Idend It to each Oth~f.

R'eekrin g 'to FIG, '5C, 'n interv~a- th le Ie ghs af tfhe Idata itransmn4ikSSion peiods 'of P DCGCH, 1:

and PiDCCH 1(2) are ident'cali to thNat 'oif PDCCH 1) In octher words, .a 'frame da-ratilon of the

higer rio~iy dtat~itro 'ret~i~ta fra Me of 'fhe loWe r.i'oity, data 'cofattfod frarne. 'If

,two <ormore data control trhaniels 'are brei'g used at a pafticoulaf tIffne such idata 'ooitrol 6channels

lus'e the S~ame ftP-alrne rme iduration 'and ~a :starts 'of the data (control channel ils a'Iligned with a

~stat fthe correspon diing data 'chan Bcause dkA eh abels ~Corr-espond to Ia oontrO1 6amels, Ith e

data bdhaffibml I's rppfled in 'above All ,pacdet data Co-n tr'1 channets and packet data chanels,

tiaan-swtt-d S'iltamecus~Ly staft their trafnislfoas at 'the same timtne andilhave the uaiis

Ns 'surh. a fdata fcomm wini'catlon method fhat difflinish es 'the wasteful use of thie

avall~bitr s YStem rwesources using a combi nation 'oPCDM and TOM data tran-smi 'sion methods i

provided.ThpoiddmV dfrheprvnste'ersuaio'odta'ntolTaes

(,orn,-mtunieaf',i'on systenmthlat oh'Iiy usesone data tranrission cihannel.

As de-sc "bed 'embodimnent. the Systei~ ta -s New PacktDtlCnr

ChatuCnfes ,,NPDCC-H),, which 'are (addliti'o nai 'control chlannels that traisiii additi Ofja] control

'Th pr~feted'etbod'mets aybe 'impleinented as a'iihod, an apparatus o

arti~le (of mahulfa'tare usin~g standard programuming 'and/oar enigineerin~g t'echnirqu'es 'to produce

rsoffwa'e,, firimwar'e, hardware, or any to mhIn a:'ori thereof 'The term "grtice of'auatr"as

used h-erein refrS 11o b-ode or loglic im plevnevated in hardware logic anntegrated circut ch-ip,3

~~FieldY( ror-tvbl 'Gt ra .GA, A~pp~ili'oation Specific Invegrated Cirmuit (ASJC), etc.) oxr

(a processor reada ble medlim'g, magnetIie storage -ned'iiurn hard 'di!k drives, floppy disks,

tare, loptic-al storage (CLD-R'OMs, (opticpal dis ks,, volaile ;and noh-volatile memory

eV, cts (e.g,-EAPRMs AO s PRO sRA s'DRAMs, rSRA~Ms, 'firimare,, programamable



U

logic, etc.). Code in the computer readable medium is accessed and executed by a processor.

Of course, those skilled in the art will recognize that many modifications may be made to this

configuration without departing from the scope of the present invention, and that the article of

00 manufacture may comprise any information bearing medium known in the art.

Although particular embodiments of the invention have been shown and

CK described, it will be apparent to those skilled in the art that changes and modifications may be

S made without departing from the invention in its broader aspects, and therefore, the appended

claims are to encompass within their scope all such changes and modifications that fall within

the true scope of the invention.

As used herein, except where the context requires otherwise the term

"comprise" and variations of the term, such as "comprising", "comprises" and "comprised",

are not intended to exclude other additives, components, integers or steps.
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THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS:

O

1. A method of transmitting packet data control information and packet data to at least

one mobile station in a radio communication system, the method comprising:

transmitting first control information on a first packet data control channel, the

first control information associated with a first packet data channel; and

~transmitting second control information on a second packet data control

Schannel, the second control information associated with a second packet data channel,

wherein the first and second packet data control channels are monitored by a

mobile station in a predetermined order to obtain the first and second control

information for receiving packet data on the second packet data channel.

2. The method of claim 1, wherein the predetermined order is based on a number of

packet data control channels being used.

3. The method of claim 2, wherein the first and second control information is transmitted

simultaneously.

4. A method of receiving control information and packet data at a mobile station in a

radio communication system, comprising:

monitoring a first packet data control channel and a second packet data control

channel in a predetermined order to obtain first control information and second control

information, respectively; and

receiving packet data on a packet data channel by using the obtained first and

second control information.

The method of claim 4, wherein the predetermined order is based on a number of

packet data control channels being used.
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6. The method of claim 4, wherein the first control information includes a CDM

indicator indicating whether CDM is currently used.

7. The method of claim 6, further comprising receiving information indicating a

maximum number of control channels and a number of control channels currently

being used.
00

8. The method of claim 4, further comprising receiving additional information prior to

receiving packet data and receiving the first and second control information, the

additional information comprising at least one of information indicating whether CDM

is supported, information indicating a maximum number of packet data channels,

information indicating a number of packet data control channels currently being used,

and information indicating whether CDM is currently being used.

9. The method of claim 4, further comprising receiving Walsh code information

corresponding to at least one of the first and second packet data control channels.

A method of transmitting packet data and control information between a base station

and a mobile station in a radio communication system, the method comprising:

transmitting first control information on a first packet data control channel, and

transmitting second control information on a second packet data control

channel, the first control information associated with a first packet data channel and

the second control information associated with a second packet data channel;

wherein, if both the first and second control information is to be used, the first

and second packet data control channels are to be decoded in a predetermined order

such that the first control information is used before the second control information.

11. The method of claim 10, wherein the predetermined order is based on a number of

packet data control channels being used.
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12. The method of claim 10, further comprising transmitting additional information to at

Nleast one mobile station prior to transmitting packet data and transmitting the first and

Ssecond control information, the additional information comprising at least one of

information indicating whether CDM is supported, information indicating a maximum

number of packet data channels, information indicating a number of packet data
00

Scontrol channels being used, and information indicating whether CDM is currently

Sbeing used.

S13. The method of claim 10, further comprising transmitting Walsh code information to at

least one mobile station, the Walsh code information corresponding to at least one of

the first and second packet data control channels.

14. The method of claim 10, further comprising:

scheduling packet data for transmission on at least one packet data channel;

and

transmitting the packet data through at least one packet data channel during at

least one data transmission period.

The method of claim 10, wherein the predetermined order is based on CDM is

performed.

16. The method of claim 10, wherein the predetermined order is based on whether

decoding is performed.

17. The method of claim 10, further comprising transmitting information to indicate a

maximum number of packet data control channels or a maximum number of packet data

channels being supported.

18. The method of claim 10, wherein the first packet data channel and the first packet data

control channel have a one-to-one correspondence and the second packet data channel and

the second packet data control channel have a one-to-one correspondence such that each
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packet control channel contains the control information for its associated packet data

channel.

S19. A method of transmitting packet data on packet data channel in a radio

communication system substantially as hereinafter described with reference to the

accompanying drawings.

A method of transmitting packet data control information in a radio communication

Cc system substantially as hereinafter described with reference to the accompanying

Sdrawings.

21. A method of receiving a control information on a packet data control channel in a

radio communication system substantially as hereinafter described with reference to the

accompanying drawings.
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