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MULTI PLEXI NG HI GH SPEED PACKET DATA TRANSM SSI ON W TH VO CE/ DATR\G MAY 2005
~TRANSM SSI ON 5 BACKGROUND OF THE I NVENTION 1. Field of the Invention The
present i nVENMIBFP el ates to data communication. More part PEGURPYAFS63 10 t he
present invention relates to novel and inproved techniques for nultiplexing
hi gh- speed packet data transm ssion with conventional voice/data

transm ssion in a wreless communi cati onlsystem H. Descri ption of the

Rel ated Art 15 A_nodern day.cQ nicatio stemis uir support a
variety of appli MEIHOD [XUP@MT@%QR MUt %EE&I&% di vi si on
mul tiple access S_vaic i cation
bet ween users obﬁ@ﬁ‘é@rﬁﬁ? A&F ﬁﬁ)&ﬂvﬁ& N%%@&W& in.a
mul tiple access 20 comuni S stem is.disclosed in U S Patent No.
4,901,307, entitled RE&%Sl;é EM&%@QQNGWUM CATI ON SYSTEM
USI NG SATELLI TE OR TERRESTRI AL REPEATERS, and U. S. Patent No. 5,103, 459,
entitled "SYSTEM AND METHOD FOR GENERATI NG WAVEFORMS | N A CDVA CELLULAR

TELEPHONE_SYSTEM " A SpeCI st.em i isclo n U S. Patent
Appl i catidn Serial No. Qééccl‘é@Ul\HHt | EHE i&j’ﬂ@& iébfPPARATUS FOR HI GH
RATE PACKET DATA TRANSM SSION, " filed Novenmber 3, 1997 (the HDR systen).
These patents and patent application are assigned to the assignee of the

present inv xﬂ%iﬁf rated herein by reference. 30 CDVA systens are
typically dgg%‘ﬁgéﬁtqgeé% orognloto one or nore standards. Such standards

include the "TIAEIA 1S 95-B Mbile Station-Base 0 6 MAY 2005 WO 02/ 39105

PCT/USQ /45563 pe present invention relates to data communication. More particularly,

10 the present invention relates to novel and improved techniques for
multiplexing high-speed packet data transmission with conventional

voice/data transmission in a wireless communication system.

IL. Description of the Related Art
15

A modern day communication system is required to support a variety of
applicatiohs. One such communication system is a code division multiple
access (CDMA) system that supports voice and data communication between
users over a terrestrial link. The use of CDMA techniques in a multiple access

20 communication system is disclosed in U.S. Patent No. 4,901,307, entitled
"SPREAD SPECTRUM MULTIPLE ACCESS COMMUNICATION SYSTEM
USING SATELLITE OR TERRESTRIAL REPEATERS,” and U.S. Patent No.
5103459, entitled "SYSTEM AND METHOD FOR GENERATING
WAVEFORMS IN A CDMA CELLULAR TELEPHONE SYSTEM." A specific

25 CDMA system is disclosed in U.S. Patent Application Serial No. 08/963,386,
entitted "METHOD AND APPARATUS FOR HIGH RATE PACKET DATA
TRANSMISSION," filed November 3, 1997 (the HDR system). These patents
and patent application are assigned to the assignee of the present invention and
incorporated herein by reference.

30 CDMA systems are typically designed to conform to one or more

' standards. Such standards include the "TIA /EIA /IS-95-B Mobile Station-Base



2 Station Conpatibility Standard for Dual - Mode W deband Spread Spectrum
Cel lylar Systent (the IS-95 standard), the ,nA/EIA|S 98 Reconmmemnglemy 7005

™ ni mm St andard for Dual - Mode W deband Spread Spectrum Cel lul ar Mbbil e
Station" (YRN8 standard), the standard offered by a ®ER8EPYHPA 5 naned
"3rd Generation Partnership Project” (3GPP) and enbodied in a set of
docunent s includi ng Docunent Nos. 3G TS 25. 211, 3G TS 25.212,3G TS 25. 213,
and 3G TS 25.214 (the WCDMWA standard), 2he "TR-45.5 Physi cal Layer

Che " T1 Al I PHGR GO EaRRIGEL RERRE RS aclRde \ARELA SPFd, PAESIR) |
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pr oposed angglhél(%%)tk%’ S({tjseq%@e %‘{@]ﬁﬁandgfrKj ar e@%c%%%)rat eg herein
by refer encmﬁmm mamslf@nmaﬂeM@a@aWﬁeB&n&L&@waw Sgetitili Wellularpes of
service voi ce, packet data, and so on) over the torward and reverse

li nks. Eac hl\/?olﬂet Stetion? (ther 15-98 ﬂt@ndqrplb,c’ehd ﬁaodarda@tfé&reddw Bycanspeiuicul ar

Cypi oal | § 1 BRPH 0ar GaRRERTich R HRRGP SraRe: GPCEE) Frecipediel gy il F user s
as well as QB%E%ﬁt?é%é'lﬁflﬁ{é)eec n@ﬂﬁ:sf e @iﬂy%GfQ 2?%%@#@25‘2

overal |l one-wa rames may be Spécifi e to be [ess ;d t han
100 nsec. Thrde3Geqsi 2E2ENt(tharay-OPMAL stahdad)pyther tfR-dbHgPh ﬁémaieﬁayian d
guaranteed) data rate for each user (e.g., via a dedicated c annel assi gned

to the useﬁtwdard er gdmaiPeh Spread §§ﬁ¢mm%yst@wsSé§§ etnaZing

resources. 18 B8 HAFIR(ISHER b elonRBRF Eilah RERS PaRkEP FE #a"inaer?i i
hi gher 3l 08?&(!19&&?5}1 @5(3 TEPRUELSSat@). I S TEDMAS standafls BRY botetirfialll raded
link. I'n contrast, packet data service nmay be able to tolerate different GOS

for di ffer pmpasséramhrmﬂomwffortMr Hénesd (EDMA tashmdatds arar inabtporatedunt s of
del ays. le1 GOS of data service is typically defined as the total delay
i ncurred i nNEIE bErRSFECPee transfer of a data message. The transnission

ot ac on” sy SoRBCFLE byj25 she AL b SRR kel b ot sl

(e.g., voice, packet data, and so on) over the forward and reverse links. Each

15 type of service is typically characterized by a particular set of requirements,
some of which are described below. '
Voice service typically requires a fixed and common grade of service
(GOS) for all users as well as (relatively) stringent and fixed delays. For
example, the overall one-way delay of speech frames may be specified to be less
20 than 100 msec. These requirements may be satisfied by providing a fixed (and
guaranteed) data rate for each user (e.g., via a dedicated channel assigned to
the user for the duration of a communication session) and ensuring a maximum
(tolerable) error rate for speech frames independent of the link resources. To
maintain the required error rate at any given data rate, higher allocation of
25 resources is required for a user having a degraded link.
In contrast, packet data service may be able to tolerate different GOS for
different users and may further be able to tolerate variable amounts of delays.
The GOS of a data service is typically defined as the total delay incurred in the
error free transfer of a data message. The transmission delay can be a

30 parameter used to optimize the efficiency of a data communication system.



WO 02/ 39~9) PCT/ US0114,5%3 3 To support both types of service, a CDVA
system can be designed and operated to first allocate transmt ppEAY 765

_voi c€ usergs, r jring a particular GOS and shorter del ays enai ni ng
avai | abl e @PA’%@%()P power can then be allocated to packet %ﬁﬁ%ﬂéé‘" whom

can tolerate longer delays. 5 In the CDVA system each transm ssion source
acts as interference to other transm ssjon sources. Because of the bursty
nat ure of packet data, the transmt power froma transni ssion source can

[ uct uat e w del y dui it Bt pROSFSERIAN CEDARA 3yl pEVestdlichrand i de

fluctuation in the trans wer can I nter er tr m ssi ons
from ot her sperated tarfitsicaliocatd haegnitipotviee tperciar nsers ee@hiririzes earticular
transm ssions. As can be seen, techniques that can be used to efficiently

and ef f ect i ¥&P§ anghhorter delaysginypremainieg avaithbie trepsmitpeweb aan fehbs oi ce
and other transiryi ssi,on re highly desirable, 15 RY OF THE-1 NVENTI ON
The present aﬁlr‘?%tﬁg:’égﬁ’af}f%aagaegse}%gf%C?’%E‘F}ﬁfa&ﬁ@gl% ®Aporting voi ce/ data
and hi gh-speed pachab (A9 St ShcRPEURAbh KRR hs'dl fiffidencd P

i npact of packet data service on voice/data service. In accordance with an
20 aspect ofothéretranstaissionrsourcésc eBectatse afnthedaakisgt naliatra of gradiet dutal, ithe exed

within a transm ssion interval (e.g., a slot) such that the avail abl e
resour ces artEansggt PoWsstirgmy jtranssissipn et gamdbiciraty wideliedutingdhe of

the inventi he.. i a base .station. i 1| ed .such
that the amstergssiohof 36 pPRET N BTRR #RERunkHudlabsn R HrfRag
within a pargdwa adn riaReRré OvtR 6@RHCENRRIHIAL | PO BtHdraBSHHICES IS chri OM

this and other transm ssion sources (e.g., base stations). A specific
enmbodi metd ofegrade thevpemtoroanpe of/ thibse transetisedehnst or  concurrently transmitting

a nunber of types of data in a, wireless (e.g., . CO ni cagl on stem

In accordance” wi t'} ?%ﬁb%ﬁ%a%dlalq%ssf?ﬁt é‘?ﬂ‘ég%fls%%\@%%@?rg{%?{‘g\?g?%‘fey

over head, | meﬂf N e a itive Aoy SA i and so

on) is receive a%d p%%g%dpggkgcc%%éa#c%gﬁmﬁéts ddaé f‘?ira&slt Vsﬂlééna N Y 2005
transmissions are highly desirable.

15 : SUMMARY OF THE INVENTION

The present invention provides various techniques for supporting
voice/data and high-speed packet data services concurrently and to minimize
the impact of packet data service on voice/data service. In accordance with an

20 aspect of the invention, voice/data and packet data can be multiplexed within a
transmission interval (e.g.,, a slot) such that the available resources are
efficiently utilized. In accordance with another aspect of the invention, the

 transmit power from a base station is controlled such that the amount of
variation in the total transmit power is maintained within a particular range to

25 reduce degradation to transmissions from this and other transmission sources
(e.g., base stations).

A specific embodiment of the invention provides a method for
concurrently transmitting a number of types of data in a wireless (e.g., CDMA)
communication system. In accordance with the method, a first type of data

30 (e.g., voice, overhead, low and medium rate data, delay sensitive data,

signaling, and so on) is received and processed in accordance with a first signal



WO 02i 39595 PCVUSO1/45%3 4 processing schene to generate a first payload. A
secopnd type of data (e.g., high-speed packet data) is also recd &¥df 2"
processed in accordance with a second signal processing schenme to generate
a second peQI¥aLISThe first signal processing scheme can RGHPPIHII0S, for
exanmpl e, the WCDVA or cdma2000 5 standard, and the second signal processing
schene can inplenent, 'for exanple, the HDR design. First and second
partitions are then defined in a transn-gssion interval, wth the first
partition being used to send the first type of data and the second

partition bprorgsiisgdchemeedidgereratect divst pyyploadi HasesondHypeiafsdatar{g.gsecond

10 | d th | tipl exed to the fi t d d titi. ,

resgggt io\?els]i)lfigrh?% nﬂg"ﬂ‘r%:ql.gf' %rlgﬁiponf%eé‘feeda?ﬂaél S&E@‘gﬁ’fﬁn e‘ggf}?at‘}nﬁﬂg‘aa&r F‘I% with' a

1 itted C i t j i i ted t
ransm t ere %%§Hﬁtsﬁg?@.ﬁ‘rﬁer%¢?srs%%r%&Qﬁeﬁéﬁéﬁﬂ}ﬁé h%@féﬂ'ﬁ E%}‘él%édc cgssghrgt ed to

be grea n I rst payload y using a
shorter | engidtesdingnehemat dadnc@fdah bhdor Bx@Rple)thé WLOPMAr&vediaa20goher
met hods, transmitter units (e.g., 15 base stations), receiver units (e.g.,

remot e t&rntantayd, and theheecendnsignal hacessingplscheme can i ioypemepbciar,
enbodi nments, and, features .of. the invention, as described in further detail
bel ow. BRI EEX3ERIER ?@SI%E DRAW NGS 20 The features, nature, and
advant ages of thegpLesapted k- i e HPRRALES he
det ai | ed descri ptejizlg“gﬁ set Eﬁdg&%ﬁﬁﬂ&ﬁ%ﬁ!“%%ﬁq&t gﬁ%ﬁew %onj u%g%?%r}lmvagﬁﬁq't he
drawi ngs i nwith tHe fitsk pariétien beitg wied @cead the ifdentyipeyofadata aad dhelsemingd

t hroughout and wherein: 25 FIGS. | A through 1C are di agrans respectively

i || ustrati ngasiHgn bems uéﬁfht@ﬁw@ébﬁrﬁeﬁ@é‘g type 9 slatae firg ang perondof

servi ce f.or er of re term nal s. i i I . icatiion
Syst em 1 cRAVEHIRE Blen s BMBE bR e Fr R OB RAF BO FEIBRERN S, o0
in a CDM syadahe rAfltlSwbafst UndV ScealGalyloatieae RRfkrhitfedd THEREPadfy l
voi ce/ data 30 and packet data users, respectively; 0 6 MAY 2005

for the transmission interval can be selected to be greater than that required by

the first payload (e.g., by using a shorter length channelization code)
The invention further provides other methods, transmitter units (e.g.,
15 base stations), receiver units (e.g., remote terminals), and other elements that
implement various aspects, embodiments, and features of the invention, as

described in further detail below.

BRIEF DESCRIPTION OF THE DRAWINGS
20
The features, nature, and advantages of the present invention will
become more apparent from the detailed description set forth below when
taken in conjunction -with the drawings in which like reference characters
identify correspondingly throughout and wherein:

25 FIGS. 1A through 1C are diagrams respectively illustrating FDM, TDM,
and CDM techniques to provide multiple types of service for a number of
remote terminals in a wireless communication system;

FIGS. 2A and 2B are plots of the transmit power from a base station in a
CDM system for a number of voice/data users and for a number of voice/data

30 and packet data users, respectively;



WO 0213959~ PCVUSO1/45~63 FIG 3 is a diagramof a frane format an@ ml ot
format for a dedicated physical channel as defined by the W CDVA b &Gﬂéi;
"FIG 4 is %95 i ed bl ock di agram of a comuni cation syBEERSURATS3can

i npl ement various aspects of the invention; 5 FIG 5 is a plot of the
transn-dt power for a nunber of voice/data transm ssions and a nunber of
packet data transn-tissions froma parti%ul ar base station; FIGS. 6A and 6B

are bl ock di agrans-show t he si | _pr.ocessing a transmtter unit for
2 Gownt i nk-vor colTa & ¢ Alastar of Pl LRESR A atfrimB T o6

standard an hz,si@ﬂc&%}mgpgsadéﬁ I f% WOCDMAGERP@Ace with the HDR design;
and FIGS. 7 nd 6B are bl ock di agrans show ng the signal processing at a
receiver unit foFIGheisdosimhplified biock/diagrant ofonsomassiicatiomsystemithaneae wi t h
the WCDMA standard and the packet data_transm ssion in accordance with the
15 HDR desi dfPleppem arDUDRSPRIEF ¢ iorerignySPECI FI C EMBODI MENTS 20 FIGS. 1A
t hr ough are diagrans illustrating three different techniques. t rovi de
mul tiple types O:Fﬂg'esv]lsc% 1?18? %@M _ S%Ifet PaWSt ?Of et rﬂuﬁ]g?esr |8ﬁ Vglceéna?_ ess
comuni cat i Qpyrapisfdns 2RE nUmBRT Hatkdt RELAANEMRBRHRI frSR b L EcHBY badenCl ude,

for exanple, voice, packet data, video, broadcast, nessaging, and so on.
Q her over hetatidny ansn- dssions typically enployed for a wirel ess 25

icati [ de, f | e, paging, .pilot, nt rol
Channel . and so’ SICOFGR ahioh Pt bipcKiigh g tipBRGBE el Brecshongated o
overhoad. . SRR HerBRET: o BT AR BBt PRt P 2T

and ot het®) WrEDMA! dtaeddrdebidreipatkaddite @ensmiissiod/ dahacordidd witkatheon of
packet data 30 transmi ssion is an inportant aspect of efficient spectrum
utilizati onHPBwiesigryapde MM 2095 WO 02/ 39595 PCTI USQ /45563 6 rninim zing

the i mpact. of pagket, S2L2 f EBTRILAAAMagRaC LIS/ R Be' SR ERRg ot a

receiver unit for the downlink voice/data transmission in accordance with the

W-CDMA standard and the packet data transmission in accordance with the
15 HDR design. |

DETAILED DESCRIPTION OF THE SPECIFIC EMBODIMENTS

20 . FIGS. 1A through 1C are diagrams illustrating three different techniques
to provide multiple types of service for a number.of remote terminals in a
wireless communication system. Some of these different types of service may
include, for example, voice, packet data, video, broadcast, messaging, and so
on. Other overhead transmissions typically employed for a wireless

25 communication system may include, for exémple, paging, pilot, control
channel, and so on. For simplicity, high-speed packet data is referred to herein
as simply "packet data", and remaining types of data (e.g., voice, overhead,
certain types of medium and low rate data, delay sensitive data, and others) al;e
collectively referred to as "voice/data”.  Optimization of packet data

30 transmission is an important aspect of efficient spectrum utilization. However,



is also inportant to maintain the desired | evel of service quality and
reliability. FIG 1A shows a frequency division nultiplex (FDV %ﬁﬂg@ﬂwat
supports voi ce/data and packet data services using two frequency . As
5 not ed abwoayisbwsause of the differences in the charact erpEtius/ 18558

requi rements of voice/data and packet data services, it is typically
preferable to segregate these services. In the FDM system voice/data
service can be supported by a first sygtem(e.g., an 1S-95 systen) with one
carrier signal at a first frequency, and packet data service can be
support ed bminirsizognthesygiaetof padcket dain HBRSmMiBicsyet gojceyidata trasseoissidncar ri er
signal at a,second frequency. Fl B.shows a tinme division ltj Rl ex (TDM
system in wHi &$P IRPEF -taggala%n?l&éeswﬂ%el@vah Qfserviee gUAkY A ge,ha%aﬁ

For tho oM ayst i 1A heEre GrSeRoRE" qRisigh] BHERIeT 0720, 88, PR Gat

service andsﬁﬁﬁ@&@ﬁ@ﬁeﬁﬂﬁhfanagpﬁdk%t 8 80sdr0icey RRA! n@@ﬂ@a}mﬂ& e?ﬁag.vip@,e- Once
: ,

such TDM systemis a d oba ystem for Mobil e Conmunications (GSM +
Gener al i 2ednpeckaliovRable@uSy sf gm diffaP@iRes sy she cha@GPRE sfirownd esq@EMnpatsk et
data service. FIG, 1C %gfws a code division, nmulti ;ﬂ ex %%gtem i n which
voi ce/ dat a ShAOBRLKRR M Radkstale SeEYigee 1t ifetymicallyapreder eSTS8MS . For
20 the CDM .each._vai a - .00, &

fransni ssi onees SyiFas W MeIBRE UL RoREFARAR 0 TS SERRSICABED e
such that firg dysens(e.gsahdBD5ystdrhylaatt yne eatrhegonell dta St !frajueecy, The
transmt power for each transm’'ssion n-Lay be adjusted to maintain the
desi red | eveéndgackeleddtorstavice camthe suppeitecbbyt 2 seenridssysterm (egat ar dADbe

tl ted 25 and the data rat h t i ssi .,
di ct at ed Uby THETASHAT 55308 PHACF g B RE RN Sover, and other

factors. FIG 2Agjg. apphitwefa tiifet BRISON O OPRK (TIORN)2sHASH $hawheth i n a

CDM systemthat supports a nunber of volce/data users concurrently. For
tl-ds CDM ssasbmissidrisectuaosdmiiscrptevitme tmitsaethichnohay ibéurafernesketo asislotslt y
wi dely due to 30 changes in_the data rate and path conditions, However, the
total  aggr eJASRMe SySHIRS aF Bames” 1 some other sEstamsa Frrcthe fPMémegrwaari es

over a smal Ler yaR9810%s SreMitbeaftdo sYin%/ voiddy El 4R dnp Panaining slots

15 are used to support packet data service. Once such TDM system is a Global

System for Mobile Communications (GSM) + Generalized Packet Radio System
(GPRS) system. GPRS providés GSM packet data service.
- FIG. 1C shows a code division multiplex (CDM) system in which
voice/data and packet data services share the available transmit power. For
20 the CDM system, each voice/data transmission and each packet data
transmission is typically channelized by a respective channelization code such
that the transmissions are (ideally) orthogonal to each other. The transmit
power for each transmission may be adjusted to maintain the desired level of
performance. The number of transmissions that can be concurrently supported
25 and the data rate of each transmission are dictated by the data loads, the
available transmit power, and other factors.

FIG. 2A is a plot of the transmit power from a base station in a CDM
system that supports a number of voice/data users concurrently. For this CDM
system, the transmit power to each individual user may vary widely due to

30 changes in the data rate and path conditions. However, the total aggregate

transmit power for all voice/data users typically varies over a smaller range

1¥h may be



7 (percentage w se) due to statistical averaging. Since each voi ﬁg/h&?tﬁb
yser « typically requires only a nediumto | ow data rate, a nunberV of g
-voi ce/ dat awgigeivsescan be supported concurrently. As the nupbewsefissss ce/ dat a
users increases, the statistical averaging inproves and the anount of
variation in the' 5 total aggregate transn-dt power decreases. For a

W rel ess communi cation system the transr-dt power fromeach transm ssion
source (e.g., each base station) acts as interference to other

t ransn- dt ti n(pescantags wibendubetp staBistidab ayaragingdi Sinceseachc geice Fdatat heerCDM
system the gg)alit of .the signal jeceived by each user is de en,deyé on the
Lotal 10 noi SEPISAHY Feuiies e ediER) i i dR%ar ke st GHATDFCREFOER/ 5943 he
user. Thus, 1,0..mRLMAI pﬁ:%gteﬂggérg;%&jreiﬂgf‘a' SYRL bt o% %ro?é‘eZ'd%?&j 'u%e{){]gt.

the interference renmains*tta S possi bl e and as constan S possi
(the system ﬁﬁ%&%&h@b{aﬁsﬁﬁﬂrﬂ%ﬁ%ﬁg ithpforisQAEER ¥BoGHBsD atidtidi the
interference but not for sudden changes). 15 FIG 2B is a plot of the
transmt Powtatalfaggregath framsatibpower derreas€BM system t hat supports a nunber
of voice/data and_packet data users. concurrenth{é Because of the burcsnt:y

an be

nature of packet g wue Sﬁézo_gﬁ?}“%@a%é:‘ys@mft H‘ia&ﬁmbteHQWreé_tfémf‘h%&

used for packahs k. géﬁﬁf@ gég.?réacﬁhﬁasteoét%'ﬁoﬁg&l%%%t ﬁhtkff@%ttoo%‘éﬁér for
voi ce/ data an packet ata users can vary over a much greater range over
a shorter .petdadsinittingi soRirédsawhehahey nseshe dhirienghdio resuilryes/oFoetheldiDMuser s.

This can be observed by conparing the plot in FIG 2B wth the plot in FIG
2A. The | ar g8ystemy the quality @f thesigaelaeceives by-aach peeeis depsmdenten gagtotal at i on
can caus | arger Jf.luctuation in the signal. it f. the trapsm ssions
From ot het! paBls3hd inttet 8l iePishos B AR e oplrenlint B e disafd on
for these tr aShmis tHOfssireM4i8RN fuality) 9t 1sPd @8Fabl@ A ithe inteffetdiRe rBERlins
transmt power can al so cause a |larger fluctuation in the signal quality in
the transni ssilows a$ rpossibhé sartd as soninstainh casb peesibleahensyiiemt cammgeniepedtyh and
ot her phenonena. The di scl osed. net hod and paratus provide various, |,
techni ques t RAFPERRIR AR frogEessive chaAngs oY t%i@@r eag{xge gHH ndclos: suaden
services congﬂgﬂ{eg}_l y and to mnimze the inpact of packet data service on
voi ce/ data servite. In

15 FIG. 2B is a plot of the transmit power from a base station in a CDM

system that supports a number of voice/data and packet data users -
concurrently. Because of the bursty nature of packet data service and because
of the high peak rate that can be used for packet data transmission, the total
aggregate transmit power for voice/data and packet data users can vary over a
20 much greater range over a shorter period of time than when transmitting to
I only voice/data users. This can be observed by comparing the plot in FIG. 2B
with the plot in FIG. 2A. The larger variation in the total transmit power from
the base station can cause a larger fluctuation in the signal quality of the
transmissions from other base stations, which may result in performance
25 degradation for these transmissions. Moreover, the larger variation in the total
transmit power can also cause a larger fluctuation in the signal quality in the
transmissions from this transmitting base station due to multipath and other

phenomena.

The disclosed method and apparatus provide various techniques that
30 can be used to support voice/data and packet data services concurrently and to

minimize the impact of packet data service on voice/data service. In



0 6 MAY 2005 WO 02/39595 PCUUSO /45563 8 accordance with one enbodi nent,
voi ce/ data and packet data can be nultiplexed within a transm ssion
«interval (e.g., a slot) such that the available resources are eaﬁii‘ﬂﬂyéﬁﬁl y
‘utilized. “J n 2?3((:cqr dance with another enbodinment, the transmt power froma
base st at "h’% §°960n_trol | ed such that the anount of 5 vari &tPHTHhe tot al
transmt power is maintained within a particular range to reduce
degradation to transm ssions fromthis and other base stations. In nany CDM
systens, data is transn-dtted over discrete transm ssion intervals. The

durati on ofadBEpEENMATIRHL LB RRL IibitdRIAe! Lia dBlnRdata oot de good

per f or mance e service el ng supporte t he system For

exanpl e, f omultisedCin &y&taﬁmﬁs@iohri@\mm@sdgpa ety yhich evarthd Qvaitate radi o
frames, with each radio franme being further divided into 15 slots. The data
to be transiesouses axe gfficientlyonidlizeds riscansertancerwiith manther emaleatliment, Hae

defined tr~nsn-dssion interval,. I n accor.danc ith one e di nent,, a.portion
o el 1 Eanall S Mo g iase (yagon 15, cpprrollptinsri Bl teomyopiy, 350

al | ocat ed far..Mpi.cel i rmg i i t he
transn- dgsigﬁlél‘c%ltnggvtg?ttﬁa.l Eﬁggﬁf gg?ﬁgtﬁ %3?155{3%9 titi orpnii T)gjétgagéef %glggft?or
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In accordance with one embodiment, a portion of the transmission

15 interval (i.e, a voice/data partition) can be allocated for voice/data
transmission and the remaining portion of the transmission interval (ie., a
packet data partition) can be used for high-speed packet data transmission. -
The voice/data and packet data partitions can be dynamically defined based on
the voice/data load and the packet data load, and can be effectuated through

20 proper signaling, as described in further detail below. The partitioning of the -
transmission interval into voice/data and packet data partitions can be
achieved for various CDM systems such as, for example, the W-CDMA system,
the cdma2000 system, and other systems. For a better understanding, the
partitioning of the transmission interval is now specifically described for the

25 downlink transmission in the W-CDMA system.

FIG. 3 is a diagram of a frame format and a slot format for a dedicated
physical channel as defined by the W-CDMA standard. A different frame
format is defined by the W-CDMA standard for each type of physical channel
such as the downlink dedicated channel (DPCH), the downlink shared channel

30 (DSCH), and so on. The data to be transmitted on each physical channel (i.e.,

the traffic data) is partitioned into radio frames, with each radio frame covering



30 (DSCM and so on. The data to be transmtted on each physical channel
(i.e., the traffic data) is partitioned into radio frames, with)gatM180dio
-frame coveyig@¥H¥ HO5 WO 02/ 39~95 PCT[USO /45.563 9 a 1Pc-fB&f/Eic3e period
and including 15 slots | abeled as slot O through slot 14. Each slot is
further partitioned into one or nore fields used to carry a conbination of
traffic data, overhead data, and pilot dgta. As showmn in FIG 3, for the
dedi cat ed physi cal channel, a slot 310 includes a first data (Datal)

field 320a, adl(sesendntap@iddahddhchidehg 13230%s 1abeldd anslot @t thpowgt sleenir ol
(TPQ field 322, a transport format conbination indicator (TFCl) field 324,
and a pi | ot Baclh| doBis. fuphen pamsitioned2dxtoapne 3p0mase efields edsad t@ eqaaryt reaf f i c

data (e.g., voice,. . packet.d , hessagj ng, or,othe for the dedicated
physi cal ch&RMbMAL %@C%PV@@%&%&F@F&P@%@% used to send 10 power
control informati I et e ] ditpsinel t a@@ﬁt
power on the upl fa%rl:s%%e@ S;E)Gbp? dfggnnm%od%(gﬁ%gzﬁ%*%cﬁem r e§1'|aZ\?Ie0|rt 0

per f or marice indlntles @ fitsh-dhza (Dattalt)efiélel 820 4 secohtiedataefita2)t feldi 320k .a

Transport format conbination indicator field 324 is used to send_information
i ndi cative dfansaut fpawen ceatrgl (HKo bield r¥2e a drspert fexmeh cepdinatioiy so
on) of the 15,dedi igal _ghanne] .. | 1.-.2S. Qf sha hysi cal
channel assd‘%ﬁhﬁ?t&ﬁcﬁ'&ﬁﬁh@%qﬁ?%ea{@ﬁ Bﬂ")ﬁ)ﬂg@%%t&rfh%ﬁs 3%?? 8?‘55?%1?8}(%26 is
used to sendispj t8tseHAtimffié Aatd (€ .d%ic%?fﬁ&eﬁ@)&%d, GRdss&ABNSE othbad)|fer dhd | St's
sone of the slot formats defined by the W CDMA standafd (version V3.1.1)

for the dedidedicatledphysical choimaehe Traaoit psivodr domtrodifieldh 3721$ esed t@derdkf i nes

the len (in nunmber of bits) of each field in the s|lot. As shown in Table
1, the ?ﬁ] POMEET FONFRL La@amtopﬁvgﬁcﬁ}e Rﬂ%ﬁé?m&l&ﬁi {pdiust 8 tansaphe

range of el Endine LEARIBHKIPY,S Sria6RRESINRE 1P QURRERY Byt 11

each sl ot ries corres i ng e of nore fields In e slot m
om tted (i.eerforhemgehwhilef ahirseiiRing inbafatate fior rher Rndteb tddA¥ndBO5 WO

02/ 39~95 PCT/ USO / 45- 563
Transport format combination indicator field 324 is used to send information
indicative of the format (e.g., the bit rate, channelization code, and so on) of the
15 dedicated physical channel as well as of a shared physical channel associated
with the dedicated physical channel. Pilot field 326 is used to send pilot data
for the dedicated physical channel. -
Table 1 lists some of the slot formats defined by the W-CDMA standard
(version V3.1.1) for the dedicated physical channel. Each slot format in Table 1
20 defines the length (in number of bits) of each field in the slot. As shown in
Table 1, the bit rate of the dedicated physical channel can vary over a large
range of values (e.g., from 15 Kbps to 1920 Kbps) and the number of bits in each
slot varies correspondingly. One or more fields in the slot may be omitted (i.e.,

length = 0) for some of the slot formats.
25



10 Table 1 Slot Channel Spread- Total Bits/Slot Format Bit Rate ing

Bits/ N

Ncl, Npil.t | DaWW NTPC NTV (Kbps) Factor Slot 0 15 512 10 O QBNA@NM 1
"15 512 10 02 22 4 2 30256202 14202 33025620212 2 2 4 .30
256 20 2 WOR/®3F 5 30 256 20 2 10 2 2 4 6 30 256 20 2 BCYRUSOBISSE 30 256
20 2 6 228 8 60 128 40 6 28 2 04 9 60 128 40 6 26 2 2 4 10 60 128 40 6
24 2 08 11 60 128 40 6 22 2 2 8 12 120 64 80 12 48 4 8 8 13 240 32 160
28 112 4 8 8 14 480 16 320 56 232 8 8 16 15 960 8 640 120 488 8 8 16 16
1920 4 1280 248 992 6 16 16 In accordance with the WCDVA standard, a nunber
of physical 5 channels can be used to send data to a particular renote
tern-dnal. Each physical channel is channelized wth an orthogonal vari able
spreadi ng factor (OVSF) code having f alr%ti cul ar spreadi ng factor (ranging
from4 to 512 for the downlink). The %@% code channel i zes the physical
channel such_that the transm ssion on is physical channel is orthogonal
to other tftansrni s€henselgnSp@adt hefotshyki cal channebBids/Skole OVSF code s akin
5h 28Qfd [ 6 Bo5—WO-02/-3859—-5—-PcH-USE4455
to the Wl 2 te ll%?telgatlen tk}lelgo ) M%;OZ ’ . VN - S g 3
orma ,
(KbpS) Fac tor SIO t Datal Data2 TPC TFCI Pilot
0 15 512 10 0 4 2 0 4
1 15 512 10 0 2 2 2 4
2 30 256 20 2 14 2 0 2
3 30 | 256 20 2 12 2 2 2 )
4 30 256 20 2 12 2 0 4
5 30 256 20 2 10 2 2 4
6 30 256 20 2 . 8 2 0 8
7 30 256 20 2 6 2 2 8
8 60 128 40 6 28 2 0 4
9 60 128 40 6 26 2 2 4
10 60 128 40 6 24 2 0 8
11 60 128 40 6 22 2 2 8
12 120 64 80 12 48 4 8 8
13 240 32 160 28 112 4 8 8 J
14 480 16 320 56 232 8 8 16
15 960 8 640 120 488 8 8 16
16 1920 4 1280 248 992 6 16 16

In accordance with the W-CDMA standard, a number of physical

5 channels can be used to send data to a particular remote terminal. Each
physical channel is channelized with an orthogonal variable spreading factor
(OVSF) code having a particular spreading factor (ranging from 4 to 512 for the
downlink). The OVSF code channelizes the physical channel such that the
transmission on this physical channel is orthogonal to other transmissions on

10 other physical channels. The OVSF code is akin to the Walsh code used in the



| S-95 systemto channelize the forward link transni ssions. The OVSF code for
each -physical channel is typically determ ned (by the network) at Q§MAG1085 t
of a commwip eaddsen session and typically does not change dotiusg/idass
session. The spreading factor corresponds to the length of the OVSF code. A
5 smal l er spreading factor (e.g., 4) corresponds to a shorter code |ength
and is wused for a higher data rate, andyqa | arger spreading factor (e.g.,
512) corresponds to a |onger code Iengt]h and is used for a | ower data rate.
As shown in TGafs system tbhbahatliide therfoswarel lildk tainppiissidid. Tha OVSHusoddfort ot al
nunber of bits available for traffic data) varies over a wide range and is
dependent oneadhephyfsicah ehannelds bpicallypdetewained  (byrthesreswork) atdbestarheée with

mbodi ment, data fields 320g.and 320b allocated , f ffi.c data i
cach s ot CaloBB LA wHagR PRRSTECORY et RnBE bl BlderiShacker data

partition. The VOTH@/sﬁ?éaa'u%rf&dtéf Q&gﬁﬁnﬁ‘é‘ H4See I_feﬁﬁ-tﬁ 5% tHOI(OP5HaRe, A bE
transn-dtted in the stot. e packet data partitioh can be used to transmt
15 packet Sdagmalldrospreadhiagt factdrafe.guod)ca@respants ao snshisiterooode ldrigth Emysiscal
channel, the data hits for the transn-dssion are segnented and processed,
as descri beduses for grhigher dateanie, pad auargen spcadintlRCEOT ARy T 1Re copremands

standard, tN, VSR 38 Relkl:0ad 80 RASARI S g NanoAVdg Ay RUTRES, Of

data bits (i.e., nee € a speciTic nunber "o

the size of H@t_ovélir_ﬁﬁﬁ‘gé’ktcﬁbi&aﬁ\/ér@& (@A thad thef toliD rfilAbet 6f BitOhvail@Rerst ng on
the nunber of bits in the payload, the spreading factor of the OVSF code

can be sel ectrafficdate) vamef gver/swidevangerantais|dependenteos the apiieadirgafactor f or
t he O\/SF,@Ode rd’;\%geﬁ%flrom 4 to 512 and in powers of two. Each spreadi ng
factor and sM8A¥O5HA@EIOts 25 associated with a particul ar nunber of data

bits that can be Paicdetith Bnd eill%tdﬁfnzﬂﬁ B4 ﬁg@;@%g@ﬁz@@&&@ be

used to (coarsely) select the capacity o t'he s or a given
payl oad si zefortifgffik alage it epdsslobten bepearitiored iha@haroité}fctiatag;raf@bkd)mahdlay
mat ches that payload size is selected. The nunber of coded bits in the

payl oad for Ragiesrlaimparibiorselleuaice{ data pariitien sanihe user foydhe apice/dataa bits
ERERGET X T S S
15 packet data.

For a particular voice/data transmission on the physical channel, the
data bits for the transmission are segmented and processed, as described in
further detail below. In accordance with the W-CDMA standard, the
voice/data payload for each slot can include any number of data bits (i.e., does

20 not need to be a specific number of bits). Also, the size of the voice/data
payload can vary from slot to slot. Depending on the number of bits in the
payload, the spreading factor of the OVSF code can be selected accordingly.

As shown in Table 1, the spreading factor for the OVSF code ranges from
4 to 512 and in powers of two. Each spreading factor and slot format is

25 associated with a particular number of data bits that can be transmitted in a
slot. The spreading factor can thus be used to (coarsely) select the capacity of
the slot. Typically, for a given payload size, the largest possible spreading
factor that approximately matches that payload size is selected.

The number of coded bits in the payload for a slot may not be equal to

30 the number of available data bits for the selected spreading factor. The W-
CDMA standard thus defines a rate-matching scheme whereby a number of



WO 02/ 39-595 PCTI US01/ 45563 19 coded bits in the payl oad can be punctured
(i.e., deleted) or repeated such that the nunber of rate-matched gopMas)iss
"equal to the number of available bits in the slot. Using the processing
mechani smwieéz3ed by the WCDVA standard 5 (e.g., the spreadismgdssex he
capacity of a slot can be defined. A portion of the slot capacity can be
used for voice/data and the remai ning portion can be used for packet data.
A "slot partition paraneter” can be defli2ned and used to identify the
particular allocation (e.g., a percentage anmount) of the avai]able slot for

packet dat £odad bitsiie sheipaploatirandiegpupirac (ign deletadberreprajedierdt baful | 10
| | ocat i f the slaqt i cel., dat a - | titi =
0o *or £ aithe ripsEiaR e e tehed TR bl e Rudibeb 2 ey Mg BRI T

paranmeter Z}00% , or any possible percentage and mix in between those two ‘
extrenes. Table 2 lists the partitioning of a slot for voice/data and packet
data for three UHifig eheprosedsing imeghaaisth rdpfirect by stheFW-CDMAY standard e/ dat a
payl oad, the 15 spreading_factor can be selected such that the sl ot

capaci t yo agp@otheapreaging decaperisy phpiskesanira definedy Srparkenpdihe slotar .

| oad” si diff t di ng, f be. ired inth
payoad o1 Sapedb] LB S0 benst RSO RSH B BB LR ey Y TR e
two, the slgickepaaal LA "ot paPRieK padBkitrdesbbe Hefid@dSARiMisdd) tof aldr@ifg. | N

this' case, "half of the sl otPQZO capacity can be allocated for the voice/data
payl oad andhetmrtcier alatdtiart (¢.ge a peuentageaampyunt)aof tee evaithtleslgafoket

data, as sho inthe third | u Thus, if..the spreading factor .i

decr eased tigf"‘\l‘\getf gﬁaoﬁn‘gqulﬁ‘iﬁfaéﬁpr ¢ r?g%tep ton, pRrqmgter Jngy Cg'ﬁ}‘?g%if\'"@ can be
used fo . j t Lty Q%o |
Simlar F?/Paéli%%%%%ﬁs)g#ga%&nfgor&g?é rdalttas ?%%'(’: ?%’E?eaéﬂﬁéﬁgg *%%?tg? _c:q @’c%’grffﬂlt he |

sl ot capacdllogatien ap gieoxlotbdepycl@y adia (.0 slob pauatibe padimiete -S100%Kapaci ty
can then be allocated for the voice/data pggl oad and the other
t hr ee- quar t&1 RiIssibhepetcentage apsani}indaiwigen tBese ey epgsekes: data, as shown in

of four. appr ox TR Py hEtsR o SR ap B dak A8 BT RaR e
data (i.e.,tht@tedFebntP@itd bf spreddRi@MRk6fs. For a given voice/data payload, the

15 spreading factor can be selected such that the slot capacity approximately
matches the payload. Depending on the particular: payload size, different
spreading factors may be required, as shown in the second column. If the
spreading factor is then decreased by a factor of two, the slot capacity is
approximately doubled, as shown in Table 1. In this case, half of the slot

20 capacity can be allocated for the voice/data payload and the other half of the
slot capacity can be used for packet data, as shown in the third column. Thus, if
the spreading factor is decreased by a factor of two, approximately 50% of the
slot capacity can be used for'packet data (i.e., the slot partition parameter =
50%).

25 Similarly, if the spreading factor is decreased by a factor of four, the slot
capacity is approximately quadrupled. A quarter of the slot capacity can then
be allocated for the voice/data payload and the other three-quarter of the slot
capacity can be used for packet data, as shown in the foﬁrth column. Thus, if
the spreading factor is decreased by a factor of four, approximately 75% of the

30 slot capacity can be used for packet data (i.e., the slot partition parameter =



0 6 MAY 2005 WO 02/39595 PMUS01/ 4-5-563 13 75% . The spreading factor can
be further reduced to further increase the slot capacity and si o) (pMA% 1085 on
-~ par anet er .wJabk®e2 Spreadi ng Spreadi ng Spreading Factor -pcraghpisseés Factor -
Voi ce/ Dat a -50% of Capacity 75% of Capacity Only for Packet Data for Packet
Data User 1 16 8 4 User 2 32 16 8 User 3 64 32 16 User 4 128 64 32 5 As
shown in Table 1, the spreading factor has | engths of powers of two and the
sl ot capacity approxi mately doubl es each tine the Spreading factor is
reduced by Z5%pcThe spfeadivyg fadterisarcbafsethemnsedareedttoi furihle ilspessadhagldtact or
results in a correspondingly coarse increment in the slot partition

par amet er @aézagl.tyan%slmhés%paaame@é- on, up to 1009 . Fine adjustment of
the slot 10 partition paraneter can be acl-deved by use of the
rate-matcl-ting nechani sm defined by'"[tagf"e CDNI A system Wth the _
rate-matd-ting, the slot partition paraneier nmay be defined to be any
particul ar valuye—{e—g——2P%—30%—anrd—Ss oR)-—Fhe—vei-cel—data—payhoad can
then be fittef into the vpi cOP#RHNGart] ti SRTEAAINEe| et i ﬁﬁfqaﬁgl&)roﬁ er
rat e- mat chi ngj paraneters,| as ribed nf r detjil | ow. |The

rat e- mat d- dng| can t hus be usegﬂi‘%fs“orr finel adj %%%gnt of the%g tg pantition
paranmeter. Fol each slot pf wagdh/Disi CaEO%f‘ts”ﬁE@aci h 75%idfqaga@ieyparti tion
can be used for one user|and the packef data partitijpn can be used for the
sane or different user. [The pd&dmlyti ons| denPhekatriDedal |dor PadkehPdtaarong
users. 20 Fl G—3—shows—thp——slot—partittphr-hrg—correspopdi educed
spreadi ng factor sUsenl o s| ot 3339 the spreadi®y factof is réduced By a
factor of tw{fygmSdowrto S5/ 2y and—thestot—Ttapacity g S apprioxi nately
doubl ed. Data| = OS2 32 18 8

: User 3 64 32 16
User 4 128 64 - 32
5 As shown in Table 1, the spreading factor has lengths of powers of two

and the slot capacity approximately doubles each time the spreading factor is
reduced by a factor of two. This coarse increment in the spreading factor
results in a correspondingly coarse increment in the slot partition parameter
(e.g., 0%, 50%, 75%, and so on, up to 100%). Fine adjustment of the slot

10 partition parameter can be achieved by use of the rate-matching mechanism
defined by the W-CDMA system. With the rate-matching, the slot partition
parameter 'may be defined to be any particular value (e.g., 20%, 30%, and so
on). The voice/data payload can then be fitted into the voice/data partition by
selecting the proper rate-matching parameters, as described in further detail

15 below. The rate-matching can thus be used for fine adjustment of the slot
partition parameter.

For each slot of each physical channel, the voice/data partition can be
used for one user and the packet data partition can be used for the same or
different user. The partitions can be mixed and matched among users.

20 FIG. 3 shows the slot partitioning corresponding to two reduced
spreading factors. In a slot 330, the spreading factor is reduced by a factor of
two (from S down to 5/2) and the slot capacity is approximately doubled. Data
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partitioned into a voice/data partition 332 and a packet data pagg!p%?QS
334. - Voi cel/data partition 332 conprises approximtely half of th

(i.e., the left half in the exanple shown in FIG 3) and is used for

voi ce/ dat aVPRREP data partition 334 conprises the remai MEYUIAAHSf t he
slot 5 and is used for packet data. Simlarly, in a slot 340, the spreadi ng"
factor is reduced by a factor of four (fromS down to'S/4) and the slot
capacity is approximately quadrupl ed. Dd#a fields 320a and 320b are

titi d . [ t titi 342 d. ket .dat titi
a0, Vol cof G5 B0 ADAoH 0B, 3rE GRERHR i, A vice/ dRD FO1BRGRAPP bR { ho
| ot di s . . htd I5eR th
T e e A A A R i o

spreadi ng f dlfosfahe slvtd.&othed eftIRlt ihqheémgﬁ shohvire fre AIG . S3)@indriapided for and

to provide different 1p))er centage al l ocation between voice/data and packet
data (i.e. vodie/dataenPaciedbdatmpartitioon3itaccanprises)the remainingdvedf phtieaioe 1,
when the spreadin ctor.is,reduced by a particular factor (e.g., tw), a
differ ent§s lf’B?erFil oripacketdatasi nce the new slot format is typically
associated with a;dj r I § ¢qpacity
of the new sl ot ?Eﬂé%%?b%%nsalte g?%/{g{%%%p%%%g‘?&ggﬁé%gc (g)by%?ﬁré(k:%g)sfed y the
particul ar f(&ohob doWretd8/4) dridtliedotodaphtiey 8 fiprorimately quadigdéd Data
partition and_a packet data partition can be achieved in various manners. In
a 'first parields dA0ngndnddln aeapartitienes étoparvaies/sletd pagtifiorrd342sanddt ect ed

b d h i.celd . h ket. .d | oad. .F I i f h
b o M A SR 0 RS A By {1
spreadi ngp f g@ia‘i’fer enRe ske! &d 96l dsed PRrhddife /giat&.h epyaleteddtiapartifishdsppave )

been 25 selected for just the voice/data | oad. Approximately half of the

sl ot capaci topmpsises like refnhiriag ehrdeequarter ad/thatstotedl ishesect foerpdeket détar
packet data

the sel ected ggﬁpyegé(ﬁfé %%S?Fg% acé‘?eglsgﬂcgﬁ’g‘gﬁniigggg‘?rga gfogggﬁffggftéf ed on
below. In a tE%BOf?iep&?%ekédt%rQ&th?8&'655%%’be’r@r@ef( bl datLaRfphaY data

(i-e., different slot partition parameter).

(

15. As shown in Table 1, when the spreading factor 'is reduced by a
particular factor (e.g., two), a different slot format is used. Since the new slot
-format is typically associated with a different number of overhead bits, the
payload capacity of the new slot is approximately (and may not be exactly)
increased by the particular factor. The partitioning of the slot into a voice/data

20 parﬁﬁon and a packet data partition can be achieved in various manners.

In a first partitioning embodiment, the slot partition parameter is
selected based on the voice/data load and the packet data load. For example, if
the voice/data load is approximately equal to the packet data load, the
spreading factor can be selected to be half of the value that would have been

25 selected for just the voice/data load. Approximately half of the slot capacity is
then allocated for voice/data and the other half for packet data. The
voice/data and packet data can each be processed based on the selected slot
partition parameter, as described in further detail below.

In a second partitioning embodiment, the voice/data payload is

30 processed first and mapped to the available space in the slot. Any remaining

part of the slot not used for voice/data can then be used to multiplex packet



30 processed first and mapped to the avail abl e space in the slot. @3‘}/ oS
remai.ning part of the slot not used for voice/data can then be uQ; A{g
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enbodi ment, the slot partition paraneter is detern-dned after the

processi ng of the voice/data payl oad and based on the remaining avail abl e
space in the slot. To ensure that sone space is available for packet data, a
smal | er spreading factor can be selected. 5 For the WCDVA system the

rat e- n- Lat cidatg pndbisssnbgivent bbe shdrparétion pacameteatis depermined ladier thenber of
coded bits can be, ge

nerated. for, the voice/ a .payload to.natch t. nunber
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t he voi ce/ d@h@almrsptégdmgfa@td}@hefe sefect@ided bits can be repeated. A simlar
rate-mat chi ng can al so be perfornmed on the packet data to match the payl oad
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enbodi nment , a particul ar base station;, a channel's vol ce/ data can
be defined tpartidiva. t]lﬁehepa?lopdritsilaﬁg@m than ghd voidey dbtadpagitivet, a nendesafi | y
correspond to the same payl oad since the processing for the channels may be

di fferent). cPRed Bitpgen the prectuzed gite.a delstgsh) et Altgrnativiedy eift theopaylaad i ssi on
truct - Q.p.Si.m t. t_of...the HDR .syst iRt h ket t
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voi ce/data and pRCigfilafdhR-hidRidy CAR SdPbe PR¥RHRG 68 ﬂh'é”?&&dé’% By qpt ages.
First, the voice/data and packet data can be decoupled. This decoupling may

be 25 achi ewsdichf dhe epegripade, tobyheri aniailable spatehénotter Ipgekbet dwenpatigidnao
N R TR e
types of = seryiiegn 5P thchhiifies8imBRthd pLRE dSUPPRYIbaliBNARSkAAL both

voi ce/ dat a
15 partition can also be contemplated and are within the scope of the invention.

In an embodiment, for a particular base station, all channels for
voice/data can be defined to have the same partition length (which does not
necessarily correspond to the same payload since the processing for the
channels may be different). This supports the use of a completely different

20 transmission structure (e.g., similar to that of the HDR system) in the packet
data partition.

The partitioning of a slot and the transmission of both voice/data and
packet data within the slot may provide numerous advantages. First, the
voice/data and packet data can be decoupled. This decoupling may be

25 achieved, for example, by minimizing the overlap between the two partitions.
The decoupling of voice/data and packet data can minimize the impact of
packet data on voice/data and can improve performance for both types of
service. Second, the slot partitions support transmission of both voice/data
and packet data on the same carrier. This allows a CDM system to provide

30 multiple types of service to users. Third, the slot partitions can support
multiple (and independent) channel structures for voice/data and packet data,



and packet data on the sanme carrier. This allows a CDM systemto ﬁrﬁoﬁm 530
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mul tiple (and i ndependent) channel structures for voice/data and packet
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detail below Each channel structure can be specifically designed for the
particul ar type of service being supported by that channel (e.g., different
coding and interl eaving schemes). Also, 16onmre CDM systens such as the W CDVA
system can be adapted (possible with a small nunber of 5 changes to the
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packet data. The coded voi ce/data and packet data are then provided to a TDM
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antennas 42GQefipnypicalipenabloeks)afroth ahowide/ datk! ourde 410a cidea ararshiie (TEyei ver
units (e.g., renote ‘termnals). The processing perforned by voice/data
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from a packet data source 412b to a transmit packet data processor 414b that
15 formats, codes, and processes the data to generate coded packet data.

The coded voice/data and packet data are then provided to a TDM
multiplexer 416 that multiplexes the data into one TDM data stream. The TDM
multiplexed data can have the format shown in FIG. 3, and is provided to a
transmitter (TMTR) 418 that (digitally and analog-wise) filters, (quadrature)

20 modulates, amplifies, and upconverts the data to generate a modulated signal.
The modulated signal is then transmitted via one or more antennas 420 (only
one antenna is shown in FIG. 4) to one or more receiver units (e.g., remote
terminals).

The processing performed by voice/data processor 414a and packet data

25 processor 414b is dependent on the particular CDMA standard being
implemented. The processing for the W-CDMA standard is described in
further detail below. A transmit controller 422 can direct the operation of
voice/data processor 414a and packet data processor 414b to provide the
desired output data. Controller 422 can further direct the operation of TDM

30 multiplexer 416 such that the desired TDM data stream is obtained.



further detail below A transrnit controller 422 can direct the operation of
voi ce/ data processor 414a and packet data processor 414b to provi
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channel (CCRghf). in 25 the WCDMA systenm), (2) in the transm ssion itself

(e.g., in acontrol data field
A receive controller 442 can direct the operation of TDM demultiplexer

15 436 such that the data symbols are properly demultiplexed and routed to the
proper receive data processor. Controller 442 can further direct the operation
of receive data processors 438a and 438b to properly process and decode the
data symbols. |

The slot partitions, slot partition parameter, and signal processing

20 parameters (collectively, the processing information) can be signaled by the
transmission source (e.g., base station) to the receiving device (e.g., remote
terminal) based on various signaling schemes. In one embodiment, the
processing information can be sent by the base station to the remote terminal
(1) on a control channel (e.g., the common control physical channel (CCPCH) in

25 the W-CDMA system), (2) in the transmission itself (e.g., in a control data field
in the slot), or via some other mechanism. In another embodiment, some of the
processing information can be provided to the remote terminal during the
session initialization stage. The remote terminal then stores the information for
later use.

30 The signal processing described above supports transmissions of various

types of service. A bi-directional communication system supports two-way
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respective spakaet dutacessibegsspperned.by two data processors 414a and 414b at
transmitter unit 410 and data processors 438a and 438b at receiver unit 430.

15 The signal processing scheme for each processing path may be selected
specifically for the data type being transmitted by that path. For voice/data,
the signal processing defined by a particular CDMA standard (e.g., W-CDMA,
cdma2000, or IS-95 standard) or some other CDMA (based) design may be
used. For packet data, the signal processing defined by the same of a different

20 CDMA standard or some other design (e.g., HDR) may be used. The HDR
design is well suited for packet data and may provide improved performance
over other CDMA signal processing schemes. The voice/data and packet data
can thus be segmented, coded, rate-matched, and interleaved based on their
respective signal processing schemes.

25 Although not shown explicitly in FIG. 4, the voice/data and packet data
can be modulated using the same or two different modulation schemes. The
modulation schemes that may be used include, for example, phase shift keying
(PSK) such as quadrature PSK (QPSK) or offset-QPSK (OQPSK), quadrature
amplitude modulation (QAM), orthogonal frequency division multiplexing

30 (OFDM), and others.



Al t hough not shown explicitly in FIG 4, the voice/data and packet data can
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- In an embodiment, the voice/data and packet data are time division

15 multiplexed together into a slot after the signal processing, as shown in FIG. 4.
The temporal order in which the voice/data and packet data appear at the
output of TDM multiplexer 416 is approximately the temporal order in which
the data is transmitted over-the-air. TDM multiplexing the voice/data and
packet data after the signal processing allows for decoupling of these two data

20 types, as described in further detail below. '

In an alternative embodiment, the voice/data and packet data are time
division multiplexed together into a slot prior to the signal processing. The
TDM voice/data and packet data are then processed (e.g., based on a common
signal processing scheme). Although the voice/data and packet data may be

25 mixed in this embodiment, various techniques can be used to minimize the
impact of packet data on voice/data. For example, for a particular base station,
all channels for voice/data can be defined to have the same partition length.
Additional techniques to minimize the impact of packet data on voice/data are
described in further detail below.

30 Improved performance may be attained if the packet data partitions for
neighboring base stations (or cells) are approximately aligned in tirhe. By
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or the pac ketthe({ﬁél%hggf]}lé)t b2 ¥tatins can be used to align the packet data partitions.

15 If the packet data loads for neighboring cells are differenf, the slot
partitions can still be defined such that the packet data partitions overlap as
much as possible. However, for cells with lighter packet data loads, some of
the slots may be defined with no packet data partition (i.e., slot partition
parameter = 0%). If the voice/data partitions and packet data partitions

20 overlap for a particular base station or a group of neighboring base stations, the
transmit power for the voice/data partitions or the packet data partitions, or
both, can be adjusted to reduce the impact from the overlap. For example, the
transmit power for the voice/data partitions can be increased, the transmit
power for the packet data partitions can be decreased or limited to some

25 particular values (e.g., approximately equal to that of the voice/data partitions
in the same slot, as described below), or a combination thereof.

To also reduce the amount of overlap between the voice/data and
packet data partitions, a "guard time" can be provided between the voice/data
partition and the packet data partition. The guard time can be a gap of a

30 particular time duration in which no data of any type is transmitted.
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parti.cul Ht | yonsistent he-g-mworthogeeal) orithrtheslegasy ahaonel bapcturbdnt padermie power
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15 is adjusted to reduce the amount of fluctuation in the total aggregate transmit -
power from the base station. As shown in FIG. 2B, the burstiness and high data
‘rate of packet data transmission can cause a large fluctuation in the total -
aggregate transmit power from the base station, which may then cause a large
fluctuation in the amount of interference to other transmissions from this and
20 other base stations. The fluctuation in the total aggregate transmit power can
’ be reduced based on various schemes.
FIG. 5 is a plot of the transmit power for a number of voice/data
-transmissions and a number of packet data transmissions from a particular base
station. For each slot, the transmit power for all voice/data-only transmissions
25 can be summed and the total aggregate voice/data transmit power can be
plotted as shown in FIG. 5. For mixed voice/data and packet data
transmissions, the transmit power for all voice/data partitions can be summed,
and the transmit power for all packet data partitions can also be summed. The
total aggregate transmit power for the packet data partitions can be maintained
30 to be approximately equal to the total aggregate transmit power for the

voice/data partitions, as shown in FIG. 5.
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approximately equal. A controller within the base station allocates the transmit
15 . power for the packet data partition for each mixed transmission such that
equalization of the aggregate transmit power is achieved.
FIGS. 6A and 6B are diagrams of the signal processing at transmitter unit
410 for a downlink voice/data transmission in accordance with the W-CDMA
standard and a downlink packet data transmission in accordance with the HDR
20 design. The downlink refers to transmission from a base station to a remote
terminal (or user equipment (UE), the terminology used in the W-CDMA
standard), and the uplink refers to transmission from the remote terminal to the
base station.
The signal processing for voice/data is performed by voice/data
25 processor 414a shown in FIG. 4. The upper signaling layers of the W-CDMA
system support concurrent transmission of a number of transport channels,
with each transport channel capable of carrying voice/data (e.g., voice, video,
data, and so on) for a particular communication. The voice/data for each
transport channel is provided, in blocks that are also referred to as transport

30 blocks, to a respective transport channel processing section 610.



standard and a downl i nk packet data transm ssion in accordance w Bﬁh AW@OSHDR
20 design. The downlink refers to transm ssion froma base stati(q M
“renote tew@omadsofor user equi pnent (LJE), the term nol ogyPWEER1HFH6E he
WCDNI A standard), and the uplink refers to transm ssion fromthe renote
tern-dnal to the base station. The signal processing for voice/data is
performed by voice/data 25 processor 41Zh shown in FIG 4. The upper

signaling layers of the WCD&U sysiem support concurrent transn-dssion of a
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are then serilrha %gﬁaﬁﬁ%%?égfgéoggg%f?{%%&b?%c .te(ﬂnttgﬁg t ot alc!)fnunber

of bits aft efequalrgiaéd)n@ideobldcksgrBadetodd basekt e X codled svitle aoparticobae
bl ock, the bits are segnented into a nunber of (equal-sized) code bl ocks.
Each code bl exding schames (epdadconvehtionghreds @ Brurbaceatie) grswthepded at gll, ing
convol uti ona| (F:]ggf a Turbo code) or not coded at all, in block 616. 10
Rat e mat chi ﬁ%lo q‘ien performed on the code bits, in block 618. Rate

mat chi ng1ps perf q(ﬂ%q:ng’%ﬁ'% @ tiRerd ?Eﬁoﬁﬁ&& R ehatbbié BikeirdbRiciNE. bRatai gher
signaling layers. In accordance with one enbodi ment, the rate-matching is

furt her per f oabdhing ésperformed dasedtonparatetinatchpeg atteiberte tssignateby mégharhe
voi ce/data partition for each slot. 15 For the ra ,e-matcﬁﬁiin on the uplink,
bits are repB&dinglaystinc i deFOsERIce Vifky ORp e ey thy falSupatgRing is™ -

transi ted £ 5350 ORGP/ AR BAYRAYIT RN (AR U0l the

avail able in ocated vol ce a partition.
voice/data partition for each slot.

15 For the rate-matching on the uplink, bits are repeated or punctured such
that the number of bits to be transmitted for each voice/data payload matches
the number of bits available in the allocated voice/data partition. On the
downlink, in accordance with the W-CDMA standard, unused bit positions can
be filled with discontinuous transmission (DTX) bits, in block 620. The DTX

20 bits indicate when a transmission should be turned off and are not actually

? transmitted. In accordance with one embodiment, the unused bit positions can
be advantageously assigned to the packet data partition and used for packet
data transmission.

The rate-matched bits are then interleaved in accordance with a

25 particular interleaving scheme to provide time diversity, in block 622. In
accordance with the W-CDMA standard, the time interval over which
interleaving is performed can be selected from a set of possible time intervals
(i.e., 10 msec, 20 msec, 40 msec, or 80 msec). The interleaving time interval is
also referred to as a transmission time interval (TTI). The TTI is an attribute

30 associated with each transport channel and, in accordance with the W-CDMA

standard, typically does not change for the duration of a communication



downl i nk, in accordance with the WCDN4A st andard, unused bit positions can
‘be filled with discontinuous transnission (DTX) bits, in block 6206 MEh&IDTX
20 bits indicate when a transudssion should be turned off and are not

actual ly WO8H¥¥Sted. In accordance with one enbodi nent, PERASHMPSE bi t
positions can be advantageously assigned to the packet data partition and
used for packet data transm ssion. The rate-matched bits are then
interleaved in accordance with a 25 paPticular interl eaV| ng schene to
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channel s,
can be advantageously used for packet data transmission. If more than one

15 . physical channel is used, the bits are segmented among the physical channels,
- in block 634. Each physical channel can carry transport channels having
-different TTIs. The bits in each radio frame period for each physical channel
are then interleaved to provide additional time diversity, in block 636. The
interleaved physical channel radio frames are then mapped to their respective

20 physicai channels, in block 638.

FIG. 6A also shows the signal processing at transmitter unit 410 for a
downlink packet data transmission in accordance with the HDR design. Within
data processor 414b, each data packet is used to calculate CRC bits, in block
652. The CRC bits are attached to the packet and used at the receiver unit for

25 error detection. The CRC bits, data bits, and other control bits (if any) are then
formatted, in block 6564. The formatted packet is then coded with a particular
coding scheme (e.g., a convolutional code, a Turbo code), in block 656. The
code bits are then scrambled with a scrambling sequence assigned to the remote
terminal designated to receive the packet data transmission, in block 658.

30 The scrambled bits are next modulated in accordance with a particular

modulation scheme, in block 660. Various modulation schemes can be used



in block 634. Each physical channel can carry transport channel s having
different TTls. The bits in each radio franme period for each physiﬂq)aMAY 005
channel  aRrgy h)RRed Nterl eaved to provide additional time dp¥ehghiyssed N Zop ock
636. The interleaved physical channel radio franes are then mapped to their
respective 20 physical channels, in block 638. FIG 6A also shows the
signal processing at transn-dtter unit for a downlink packet data
b7ansn-dssion in accordance with the HDR design. Wthin data processor

414b, each C{@t%'r:, Pk EIPSkS die hAM) Geitls dh@keleCldg fthete béinBl dddendehp.fofhe CRC
bits are attached to the packet and used at the receiver unit for 25 error
detecti on. TxengRe phtibe mgeaa gatsi ok thegtranginiseione omhe ghodulasion symabgly agee t hen
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transm ssponpuidiuihgg kep@biion3dar hdss dreapetfodmelt bastde omexhe nalolpairitionn
accordance wth a particular nodulation schene, in _block 660. Various

modul ati on spaFameiercand the abeented parket datapariiion?/He-gsnpdds musothesbes 25
(e.g., PSK, SK,.. and wi th.the sel ected,sche bei ng. depe t, for
exanpl e, on %5%%3)(?%%@ B}appﬁg ﬁ%ﬁ%‘@%ﬁrﬂysﬁgaﬁmﬁpsgﬂ §’f%’cg$§§‘ol s are
then interl eaved, Fic 8 Rk d el bBaBirReroR URE tgHy_fkaPEhdaReat ed,
in block 664, to obtain thgh%gaergi red nu%g%ﬁ)rof sl;%iol S. #{fsf}nbol 5

punct uri ng/ rApshowingm déh 68} He weceetdia foreshchgdedicah chdrened ioprpaded to an

paraneter_and the_ allocated packet data partition. The synbol s may en be
denul t i p|18xewsawvr%gbwcﬁmeﬁmﬁs%ﬁswpeaﬂeﬁ%ﬂa ddem; propesser 4%%5. FIG
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shown in FIG ) %akg%lﬂs%ea?g%t a gj?glé%gjﬁ%p eés@?a@ btﬁ{fn%ﬁaq??aggéﬁf%e@st 0 a
10 respect i vémplesirtsthtich @ik chpRaRcass jRgdeeats @mnddkibnité)] 1 blodRt6a2 pMheessor
414a. Wthin each physical channel processing section 640, the data is
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block 642 The.rcotph e dRlBalith GREN VR GYsP B80Tk bibdl SR, Shanag 20

15 spread with pseudo-noise (PN) spreading codes, in block 646. The spread data
. may be scaled, in block 648, to adjust the transmit power of the voice‘/ data

* transmission. :
The processing for the packet data for each physical channel is
performed by a respecti\?e physical channel processing section 670, which
20 typically also performs covering, spreading, and scaling. The processed data
from all active physical channel processing sections 640 and 670 is then
provided to TDM multiplexer 416. TDM multiplexer 416 time division
multiplexes the received data into the proper partitions in the slot. The
subsequent signal processing to generate a modulated signal suitable for
25 transmission to the remote terminal is known in the art and not described

~herein.

FIGS. 7A and 7B are diagrams of the signal processing at receiver unit
430 for a downlink voice/data transmission in accordance with the W-CDMA
standard and a downlink packet data transmission in accordance with the HDR
30 design. The signal processing shown in FIGS. 7A and 7B is complementary to
that shown in FIGS. 6A and 6B. Initially, the modulated signal is received,




a respective channelization code (e.g., an OVSF code), in block 644, and
,then 15 spread with pseudo-noise (PN) spreading codes, in block §G484AYT063

spread dat _be scaled, in block 648, to adjust the t wer of
t he voi ce)@a?zé” Pransmi ssion. The processing for the pack%?gééﬂwhf r each

physical channel is perforned by a respective physical channel processing
section 670, which 20 typically also perfornms covering, spreading, and
scaling. The processed data fronrall actbve physi cal channel processing

sections 640 a 7 the vi ded er 416
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710, the sypheks712, decovered with the proper channelization code, in block 714, and
converted to real symbols, in block 716. The output from each physical channel
15 :processing section 710 comprises the coded voice/data transmitted on that
" physical channel. The processing for packet data can be achieved in similar
manner by physical channel processing sections 750.
FIG. 7B shows the processing at receiver unit 430 for a voice/data
transmission on the physical channels in accordance with the W-CDMA
20 standard. Within data processor 438a, the symbols in each radio frame period
for each physical channel are de-interleaved, in block 722, and the de-
interleaved symbols from all physical channels used for the transmission are
concatenated, in block 724. For a downlink transmission, non-transmitted bits
(if any) are detected and removed, in block 726. The symbols are then
25 demultiplexed into various transport channels, in block 728. The radio frames
for each transport channel are then provided to a respective transport channel
processing section 730. |
Within each transport channel processing section 730, the transport
channel radio frames are concatenated into traffics, in block 732. Each traffic
30 includes one or more transport channel radio frames and corresponds to a

particular TTI used for the transmission. The symbols within each traffic are




are despread with the sanme PN spreading codes used at the transmtter unit,
in block 712, decovered with the proper channelization code, in 191 60Y

and  conveVPa¥3Ys r eal symbol's, in block 716. The out put f?QHN%%ﬂﬁméhyS|ca
channel 15 processing section 710 conprises the coded voi ce/ dat a.

transmtted on that physical channel. The processing for packet data can be
achieved in simlar rmanner by physical Zhannel proceSS|ng sections 750.
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processi ng section 730, the transport channel radio franmes are concatenated
into traffi@. in block 732. Each traffic 30 includes one or nore transport
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downl i nk packet data transm ssi.on i n accordance with the HDR design. Wthin

descrambled in block 768, and decoded in ‘block 770. The de-interleaving,

15 demodulation, descrambling, and decoding are performed complementary to
the processing performed at the transmitter unit. The decoded data may be.
formatted, in block 772, and the decoded data packet is checked for error using
the CRC bits, in block 774.

The voice/data and packet data partitions for a particular transmission

20 - can be used for a single user or can be used for two different users. To receive
both partitions in the transmission, the processing sections shown in FIGS. 7A
and 7B can be used. If a remote terminal is only receiving the voice/data
partition in the transmission, only the TDM demultiplexer and voice/data

~ processor are needed. Similarly, if a remote terminal is only receiving the

25 packet data partition in the transmission, only the TDM demultiplexer and
packet data processor are needed.

For clarity, various aspects of the invention have been described for two
types of data, i.e., high-speed packet data and voice/data. The invention can be
adapted to accommodate more than two types of data. Each type of data can

30 besupported by a respective partition in the slot.



10 data processor 438b, the synbols froma nunber of physical channels may
be nultiplexed together, in block 760. Erasures are then insert ym_?_w
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766, descranbled in block 768, and decoded in block 770. The
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data processor and contfol shown 1n FIG 4 can enented with one
or nore appldesigriedn to 1mplement multiple elements (e.g., a combmahon of data

YdF%Pn bl ock

processors 414a and 414b and controller 422) within transmitter unit 410 or

15 - multiple elements (e.g., a combination of data processors 438a and 438b and

controller 442) within receiver unit 430. |

Various aspects and embodiments of the invention can be implemented
in hardware, software, or a combination thereof. For example, the signal
processing described above in FIGS. 6A through 7B can be performed by

20 software executed on a processor. For a software implementation, the source
code can be stored in a memory unit and executed by a processor. The
partitioning of the transmission interval into multiple partitions can also be
implemented by dedicated hardware, software executed on a processor, or a
combination thereof.

25 The foregoing description of the preferred embodiments is provided to
enable any person skilled in the art to make or use the present invention.
Various modifications to these embodiments will be readily apparent to those
skilled in the art, and the generic principles defined herein may be applied to
other embodiments without the use of the inventive faculty. Thus, the present

30 invention is not intended to be limited to the embodiments shown herein but is




specific integrated circuits (ASICs), digital signal processors (DSPs), 10
_programuabl e |O%IC devi ces (PLDs), controllers, micro-controllerdg,6 MAY 2005

‘m cropr oce¥BP2EI55t her el ectronic units deS|gned t o perfor ATHEVH4IAG | ons
descri bed herein, or a conbination thereof. Al so, an ASIC or DSP can be
designed to inplenent multiple elenments (e.g., a conbination of data
processors 414a and 414b and controller 2) within transmtter unit 410 or
15 multiple eI ments (e , a.copbination.of data processors 438a and . 438b
and control{° ﬁff))réﬁq %}“ﬁ ‘P’b‘%@?@&@%ﬁ?@ﬁ%ﬁg “(I‘glﬁ sPHE ief &dnovel
enbodi nent s fg&ﬁ@@disqﬂ@galhgpeﬁan be inplenented in har dware software, or a
conbi nation thereof. For exanple, the signal processing described above in
FI GS. 6A through 7B can be perforned by 20 software executed on a processor.
for a software_inplenentation, the source code can be stored in a nmenory
unit and exeWHAd ARMJIdSor. The partitioning of the transnission
interval into nmultiple partitions can also be inplenented by dedicated

har dwar e, software executed on a processor, or a conbination thereof. 25
The foregoing description of the preferred enbodinments is provided to

enabl e any person skilled in the art to make or use the present invention.
Various nodifications to these enbodinents will be readily apparent to those
skilled in the art, and the generic principles defined herein may be applied
to other enmbodiments without the use of the inventive faculty. Thus, the
present 30 invention is not intended to be limted to the enbodi nrents shown
herein but is 0 6 MM 2005 WD 02/39,595 PCTXSO /45.~63 29 to be accorded

t he wi dest scope consistent with the principles and novel features

di scl'osed herein. WHAT IS CLAIMED IS: 0 6 MAY 2005 30 CLAIMS 1. A nethod
for concurrently transmtting a plurality of types of data in a



wi rel ess conmuni cati on system the nethod conprising: receiving and
processing a first type of data in accordance with a first signal 06 MAY 2005
processi ng schenme to generate a first payl oad; receiving and processing a
second type of data in accordance with a second signal processing schenme to
generate a second payl oad; defining a3first partition in a transm ssion
interval to be used for transmtting the first type of data and a second
partition in the transm ssion interCBAIMS be used for transmtting the
second type of data; selecting a particular capacity for the transm ssion
interval exceeding that required by the first payload via a channelization

code w thia shar yRkhdde @t Foncthiehtd) Frandnhi@idg b SHluANE, SEAPPE BRIl in0RS are
defined based in part on the sel écted capacity, miltiplexing the first and
second paitsteds commpnichigorf system, dreometbedpempraging:t i ons, respectively; and

transmtting the nmultiplexed fi rs{, de second. pa¥l gads. ﬁh Ai.r\%et.ho for
concurrently tFARSHE O8° Bl 1t Y6 Y BFOGARE VH & " VEiess
comuni capidRBssipSdcRéhe I EeneRtWHrsE pAR6ddSi Ng: recei ving and processing a

first type of data in accordance wth a first signal processing schene to
generate a fir&celyig aubiprocessuigvd meroad dynsr ofcdats im geegrdaneo mdtht ¢ pecosdl data in

g;;:/?(r)gg;ncgigfvlviiﬂ':ﬂg%gSagc?%gpeééggﬁatgag&%%aip{r; Ogd:_heme to generate a second

a ronrn a ansm ssion interval to be used

for transm tti aefinihfe firkt SdrtitioP i Otradiiission thiérvalae Wecusea féd trar@ittiagt he
transm ssion_interval to be used for, transmtting the second té&e%of dat a;
d

nul ti pl exthegfisshiepe of deta and aseepdPapiiandadie iranssnissien fitgreal tahg us

partition . LV : ansmtting the nmultiplexed first and second
payl oads, ?%sélﬁlgtlﬁ%e[ﬁ%%e@lé%gﬁgwggt%ti tions for neighboring transmtting
sources are dekélegihgt ® pagicaprapadint firythe atangnésionnintdrval. exgedding ZHS 31 3.
A nmethod for concurrently transmtti n?_ a.plurality of typfes of data in a

wirel ess ESFEHDY ARG Bt Bideadiyiaprrhampsligefircends g fghorter length, wherein

the first and second partitions are defined based in part on the selected capacity;
multiplexing the first and second payloads into the first and second partitions,
respectively; and

transmitting the multiplexed first and second payloads.

2. A method for concurrently transmitting a plurality of types of data in a
wireless communication system, the method comprising:

receiving and processing a first type of data in accordance with a first signal
processing scheme to generate a first payload;

receiving and processing a second type of data in accordance with a second
signal processing scheme to generate a second payload;

defining a first partition in a transmission interval to be used for transmitting
the first type of data and a second partition in the transmission interval to be used for
transmitting the second type of data;

multiplexing the first and second payloads into the first and second partitions,
respectively; and

transmitting the multiplexed first and second payloads, wherein the second
partitions for neighboring transmitting sources are defined to be approximately

aligned in time.




receiving and processing a first type of data in accordance with ZH%MRF%
signal processing schene to generate a first payl oad; receiving 005
processi ng a second type of data in accordance with a second signal
processi ng schenme to generate a second payl oad; defining a first partition
in atransmssion interval to be used3tor transmitting the first type of
data and a second partition in the transm ssion interval to be used for

transnmittang thenfgeAntort yRRuaEntHat@nsnittidg Bl @yiang; bheaypds' ¢ daadinsgcond

payl oads into the first and second partitions, respectively; and

transm t t Piglesheoypupicaian@aten thamethed sppriddngay| oads, wherein the second
partitions for i i SN ces fi at the
second parti tlrégﬁfsv%%dl Qgc‘%s%%gs“rﬁ%{e%g"%ﬁu %‘e@ hagg&?gqu‘%c‘gﬁg(ér@gﬁ{l%ﬁ

transm tt prgessing schahé toygembrateypfisst pdyleilt a in a w rel ess conmuni cation
system the nethod.co i sing; receiving and processing a first type of data
in accordance WCEWIng m BEOCESSHWA Second evns<ofrifita ih asrordagiog Srithy %@@oagfi r st

payl oad; (oG8, REiANEHRRRGE $SidM. 3 sS&RARdyibYpe of data in accordance with a

second signal pr ocggm ng schene to gene?g}’le a second payl oad; defining a
first partiti odefimng atfirstnsariiSei ona transerivsidn inderba tobeduistd fort ransmttingi ng t he
first typ<ehottg dat a Fﬁd a second partitioon in the transm ssion inferval to be
used for WeHRSHPE Of figja AR ASEParing grhqapnsmisyien infinsgitndemsed ©rr st and

second payhRat&idgthOsdcBRd fjpkdF daad second partitions, respectively; and
transmtting the nultipleXed first and second payl oads, wherein transm:t

power for the sedtiplekipathe fiisband sscomd pyddade dhto chebfrstppd secondipatijioegual to or
| ess than trcg.nsgi_t cgower for the first partition. 5. A transmitter unit in
a comuni E&EPYONCYy&%m operative to transnmit a plurality of types of data,

the transm tt efrapighibtinpOfMR hikpexed RstMhl <BBR paylodds| Wikteifl3hél sRiong eSS Or
operative to receive and process a first type of data in accordance with a
first signpatitipnodes seighberutge trensnittiyegneouacas aref defgied psuchothdt the second

partitions overlap time-wise.

4. A method for concurrently transmitting a plurality of types of data in a
wireless communication system, the method comprising:

receiving and processing a first type of data in accordance with a first signal
processing scheme to generate a first payload;

receiving and processing a second type of data in accordance with a second
signal processing scheme to generate a second payload,

defining a first partition in a transmission interval to be used for transmitting
the first type of data and a second partition in the transmission interval to be used for
transmitting the second type of data;

multiplexing the first and second payloads into the first and second partitions,
respectively; and

transmitting the multiplexed first and second payloads, wherein transmit
power for the second partition is maintained to be approximately equal to or less than

transmit power for the first partition.

5. A transmitter unit in a communication system operative to transmit a plurality

of types of data, the transmitter unit comprising;:




a second data processor operative to receive and process a second type of
data, in accordance with a second signal processing schene to generpgf ﬁA}a?UUS
second payl oad; a multiplexer coupled to the first and second data
processors and operative to nultiplex the first and second payl oads into
first and second partitions, respecti vél y, Wherein the first partition is
defined within a transm ssion interval and used to transmt the first type
of data, wher eianfirshdats @caressopaptiativoito reeifvarantdgroatss anfast tpt loif datatine

transm ssion interval and .used to transmt the second type of data, wherein
the  capacfiaidice P & fi3hsignal 2rosAssig RO 1 EengiNes HshBM Babed n part on a

length of a chaRh&ld &ed pRResGlSperird t$?ééefv@%nflipb%res§é/9&oﬁ<fl tfRlAda@nd a
transmitter coupled to the multiplexer and operative to procéss and transmt

the nul ti phescodlahie withasdcadoigndl pragéssagschepne Digeneratgrsserondgpayioads of claim
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multiplex the first and second payloads into first and second partitions, respectively,
wherein the first partition is defined within a transmission interval and used to
transmit the first type of data, wherein the second partition is further defined within
the transmission interval and used to transmit the second type of data, wherein the
capacity of the transmission interval is determined based in part on a length of a
channelization code used for the first type of data; and
a transmitter coupled to the multiplexer and operative to process and transmit

the multiplexed first and second payloads.

6. The transmitter unit of claim 5, wherein the first type of data comprises voice

data and the second type of data comprises high-speed packet data.




