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1. Field [0002] TFM]%PHODLENDAIBEARA'F@&E@RHEMMTEDATA
conmuni cati on, andTRANSMIESSIONAN WIRELESS TOMMUNICGATION:t €

data transm ssion. I1. Background [0003] Wrel ess communi cation -

systens are wi dely deployed to provide various conmunication

services such) as mgingefpﬂaﬁ{sa;ndgaggugmpgggast, nmessagi ng, and so on.
These systenms may be multiple-access systens capabl e of supporting

comuni ©8¢% on f ormherRipsepioneplipstips fomBater plaimg privetyateaPloalsicaks Pgplésation
resources. Exaaphgs 60666461 soff td FRIEGTRAS ﬁD é@%}gﬁ%&l@g RATE

Division Mul ti EI e Access (CDVA) systens,
Access ( TDVAPAEHsTRANSMIBSHON iy WIRELESS nCONMNUDIGATHNS.E filed MAph 29,

systens, an t.ha! r n L VI SLon l.ti pl e ess CFEDIVA
systems. | ngt?% ’ a@w?%agé gg’eag%‘fe e\?‘mx?eé%’ 8’%@6@6?%%(’8%3?%%@???@&? Mo
continually grows due to increasing nunber of users as well as
energence of new applications with Qi [ requi renents.
However, a given systemtypically h%@%ﬁﬁ#@gﬁpr ansni ssi on capacity,
which is determ ggggby the design of the system A substanti al
increase in transmssion capacity is often realized by deploying a
new gerl@81i on ofdhapreest diselogie tlates gepermliyrio coRpnundcatinn]aad nidnespecifically
transition fgams gp_g 400 (26). to third generation (3G in
cel lul ar systens @%83%&8 s&‘g&s‘ﬁfdatﬁt aigllnﬁrproverrents In data rate and
features. However, new system deploynent is capital intensive and
often conpli atﬁg. |0005 There is therefore a need in the art for
techni ques to i npPEEE M Gnsmi ssion capacity of a wirel ess
conmunifegis) ON Sy ek Neolin@fiédtioh SfjkteMddark ORtdeRf BFLYME 10 BNGe ViR
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commmunication services such as voice, packet data, broadcast, messaging, and so on.

These systems may be multiple-access systems capable of supporting communication
for multiple users, by sharing the available system resources. Examples of such

- multiple-access syétems include Code Division Multiple Access (CDMA) systems,
Time Division Multiple Access (TDMA) systems, Frequency Division Multiple Access
(FDMA) systems, and Orthogonal Frequency Division Multiple Access (OFDMA)
systems.

[0004] Data usage for wireless communication systems continually grows due to
increasing number of users as well as emergence of new applications with higher data
requirements. However, a given system typically has limited transmission capacity,
which is detenpined by the design of the system. A substantial increase in transmission
capacity is often realized by deploying a new generation or a new design of a system.
For example, the transition from second generation (2G) to third generation (3G) in
cellular systems provides substantial improvements in data rate and features. 'However,
new system deployment is capital intensive and often complicated.

[0005] There is therefore a need in the art for techniques to improve transmission

capacity of a wireless communication system in an efficient and cost effective manner.
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SUMVARY [ 0006] Techniques for utilizing nultiple carriers on the
forward and/or reverse link to significantly inprove transm ssion
capacity a ed herein. These techni ques may be

vari ous w r‘ﬁ?g@gﬁ({cg{%mm cation systens such as, e.g., ?ﬁggﬂ%ﬁm@
system These techniques may provide various benefl ts W|th
relatively m nor changes to existing channel structures designed for
single-carrier operation. [0007] According to an enbodi nent of the

i nvention, an apparatus is described F@WMCI udes at |east one
processor and a nenory. The processor ve an assignment of
mul ti pl ©0863r war d Techkiqesiiyr utdizingemsltipleccaniers amtite forveard @ue/Hs eeveisdfink to
(RL) carrier e [ 0ocessor thereafter dat transm ssion
on one or nﬁ?@l@fan{lﬁan%ﬁ? g@zsf—" on CapACHy E‘iesdres‘f'g@% eI dGpssi tpmiqges may
anot her enbasti yged tor v@n@i&%@ﬁess%ommmwcd@& dyBteistich ANe.@S 2 AHIBRO s ?&Em
mul ti pI e FLr;[Chr” ers and at | east one carrier is received.

transmi ssi onl1ege tepliques may providesiariaes bﬁﬂe@ﬁé’l@ﬂdﬁ%‘f%’ winor pkange tojepistng
FL carriers. chbﬂﬁp&hcﬁ&&%eggﬂ&ﬁpsmgte @it QRkatfoPodi ment, an apparat us

i s described which includeS neans for recel V|ng an aSS|gnnent of
mul ti pllBOFL car r ifseerdingdo an crbadimanhef @k iweentivoreran apparetusiadescrited which

d
Carriors’ [ apTisRERERE BRAAROLHE PlBL” e ArbiestBHe) bReite B pasianment
descri bed wh:f culiiple Iforchasd lisk (HIe)aarnanmmqﬁtdezfss o0¢ revaide SinkERDY yamél'm €The

processor(s) obt ai C V\A edgenents for, ckets received o
mul tiple dath 500(‘:3%53#%% ergrecgﬁe Smjéﬁ (8| GugPriThRre of the multiple FL

acknow edgenrmmiers or each data channel with an orthogonal code
assign the data, channel to generate a synbol . sequence for the
dat a cﬁgq{):qgl angcﬁ‘gﬁ’é‘fgé‘? anathsy gmbpdigient, & methodds providgd mwhishar assigament

channel (e. @f mRiAKEHarias a8 N1l Ons WD CArrieSRAILERNAS DAL tialSnission is

mul tiple data channels. [00111 According to yet another enbodi nent, a
met hod i s pﬂ@?aéewepﬁvmweoamqﬁth@@@mm eat@ersbt ai ned f or

packet gogogfrei ved A@Ebrﬁfﬂ% :‘5&% géetﬁnglgl%faen%}ﬁﬂﬂ net, an, Eﬁamgﬁ$&g¥beg%n&gih%%8ers A

each data channel 1s c gona assi
t he data chareaed fomeoge'mat@smymmﬂmlﬂ’epiaﬁwnims atchat lekast ane:RBn:aﬂier

Modul at i t ch | d based
on e aynid Al fofeadVipd a7 RAR AT Riont B ots ofthiemdinfesR Spress "
Accor di[mgol 0 yet Aacwdingto gethnstheresihodiient PR AHPAHES is&ied&ﬂféﬂ'v\bﬁﬂx M&lh&é@

i ncl udes g{és f or obt ai ni ng acknow erg%emants for packets received
on mul tipl e®u5PSsk 0K RFOFEYSEr anda memory, TR RFAGeIsPY) Rytaip @cknowledgements for

acknow edgegadkitst @dceRag hosl afmaltpiannel éMaﬁﬁ'élsar(e.%.r,t ROGROAL), channelize the

acknowledgement for each data channel with an orthogonal code assigned to the data

channel to generate a symbol sequence for the data channel, and generate modulation
symbols for an acknowledgement channel (e.g., R-ACKCH) based on the symbol
sequences for the multiple data channels.

[0011] According to yet another embodiment, a method is provided in which
acknowledgements are obtained for packets received on multiple data channels. The
acknowledgement for each data channel is channelized with an orthogonal code
assigned to the data channel to generate a symbol sequence for the data channel.
Modulation symbols for an acknowledgement channel are generated based on the
symbol sequences for the multiple data channels. |

[0012) According to yet another embodiment, an apparatus is described which includes
means for obtaining acknowledgements for packets received on multiple data channels,

means for channelizing the acknowledgement for each data channel with an orthogonal
2



2 WD 2006/ 105308 PCT/ US2006/ 011669 code assigned to the data channel

to generate a synbol sequence for the data channel, and neans for
generati ng -' synbol s for an acknow edgenent ch ﬁﬂ
on the synbw sequences for the nultiple data channel s. %Fg@lf %ﬁg@

According to yet another enbodi nment, an apparatus is described which
I ncludes at |east one processor and a nenory. The processor(s)
obtain full @damgnedaalthﬂ data chadie do igererdi©@)symbelpwitence dor theldat phsmbl,

carriers, w i ndi,cat jve of |ve
quality for ‘I(l)dr;lierf\i gélrr éé r%%%. ?%%Ibsé}g%bro? ﬁorggﬁga}owi i (%a‘%]eﬂ’ased
reports foronﬂhesymbdllsaqmmt‘elsf@ahdmampladatxbhﬁﬁmSent time intervals on

a CQ c el CR) . According to yet another

embodi n@ﬁ a net‘ﬁ‘z?afd%g %F@P@&L e\#&ﬂ b piy pPPAERS 1s rdETS’S‘P?‘%WP{?P includes
mul tiple FL #Aedst @S pAdécRssoPlaAd ReHemiyt hTE@ﬁfbcéédbll(s)Qgtalﬁ@Qﬂ’rcﬁlannel quahty
i ndi cative of ,recel ved si gnal qualltﬁ/ for one FL carrier. fu

CQ reports ipdicationd Q) reppitefopmultiply ¥l eqrgens, witls each fulh C&Ifﬂ}mﬂémhcmmf
intervals Onegsifdd s@ﬂ@ ﬁ'ﬁ fcg'es éﬁbﬁgﬁé}r dﬂﬁq)r&%F%g% Qé?lﬁttﬂg lrful]f CQI reports

enbodi ment, an appafatus IS

obt ai ni ng fuﬁor tgQmuitige Fils cangers | diffptn tihe datervilsran av@@hcmhl {ed.) R-
CQ report 4 I_g)atlve of received signal quality for one FL carrier,
and means for serfding the full CQ reports for the nultiple FL

carri er|oi4h di f f excentdirg toeyet aiothier @hbodiment, @RhetbdthizirdvidddR Mlich full CQI

whi ch
fnchudes” arbEtssEr Gradtie STCOE HirpBnnah i corndvl cenes mjostve of
operate in ae€Rirdfmh hﬂltﬁwﬁeonetﬂ‘labarﬁleﬂ OYNRe ﬁ"lﬁl’ Ct%'[%}ﬁ)%ssfél‘ ﬁi% rﬁﬁltlﬁle FL

gate pilot, receive a data channel (e.g., P-PDClI) sent on the
forward | i nkCary ae sent iditferspt timg mF?éY%S PyEQL chamneli t a gated pil ot

on a reyeiste | i Mechddiddlo %hﬁibtﬂef @rﬁﬁcfﬂuiéﬁton t[%%l%tlgqé ﬁ&cﬁfé&wﬁ?l% {ldfudes

reverse link, and transmt a e reverse link

transni ssi ofngass fs |0h@JI§@81fHUOGQI mom%f@emalpﬂe Pk carfie] with Aedhofut] @(y remort
ot e A e BRIk, B, 10 PR e

operated in a contro fransmss
gate pil ot. QQldepats fcxf&nnmllh;ﬂeﬂlt caried if differentitilme ikervals be & €QIeHanb]. | e

in the rol-hql d is transm.tted.o

rever selﬁ‘ﬁ%k i f %3 OrET E%o P Fa ?ﬁl&‘ﬁ%ﬂ%ﬁt’eanoaé’ﬂ’ﬁrﬁ éesﬁtﬁbegh‘g“?}é\?ﬁlr“g"é

link. A ful lat padtaine Ipiiodeﬁsaﬂsm‘.l 4 ineshoBN Tﬁiﬁprb@t‘éﬁirf?o ératk it b c8ntrol-hold mode
reverse lin 0018] According to

transm ssi o S beﬁg& sent. Qn tg$
yet anot her b@ﬁﬁgﬁ‘i" fransppission, ok 2 gaie plet, Fresive pilet (§-&rcP& sent
nmeans for ORAKRY foparkiNink WAL ih Ghe BiRkE1-ARE SnddB a&ar@ﬁﬁtoa"‘gatéﬂllot on a reverse

transm ssi on of a gated pilot,
link if no other transm1ss10ns are being sent on the reverse link, and transmit a full pilot

on the reverse link if a transmission is being sent on the reverse link.

[0017] According to yet another embodiment, a method is provided in which a terminal
is operated in a control-hold mode that allows for transmission of a gate pilot. A data
channel sent on a forward link is received while in the control-hold mode. A gated pilot
is transmitted on the reverse link if no other transmissions are being sent on the reverse
link. A full pilot is transmitted on the reverse link if a transmission is being sent on the
reverse link.

[0018] According to yet another embodiment, an apparatus is described which includes
means for operating in a control-hold mode that allows for transmission of a gated pilot,
means for receiving a data channel sent on the forward link while in the control-hold

mode, means for transmitting a gated pilot on the reverse link if no other transmissions



nmeans for receiving a data channel sent on the forward link while in
the control-hold node, means for transmtting a gated pilot on the

reverse |i ' Q.Qther transm ssions 3 WD 2006/ 10530
PCTI USZOOG%%‘%%’SO %re bei ng sent on the reverse |ink, gﬂﬁ“ﬁ%"&?{%ﬂ?ﬁ&

transmtting a full pilot on the reverse link if a transrri ssion is
bei ng sent on the reverse link. [0019] Various aspects and

enbodi ment s aé beihgsanhoe kel reverse knkgl estmedys dort trarfsmittihg b flbpiddtlon theteosyse
BRI EF DESCRJH]]; OF THE DR?W NGSt%tlglOZe@ér hﬂgé 1 shows a wireless.
comuni cat i on <y TR G Poieg B REWESS ™ Exenpl ary dat a
transmi@eigpn on t\hﬁoﬁmspecrtdaﬂd b odiin @ G200 Rvent{ 0 022destrived iS i theM\GetAN
exenpl ary mr4P | -carrier structure. [0023] FIG 4A shows an R ACKCH
structure i 2000 revision D. [0024] FIGS. 4B and 4C show a new
R- ACKCH structure that can support up to three and seven R- ACKCHs,

respectively, for multiple FL carriers. [0025] FIG 5A shows an
R-CQ CH structure in cdnaBBIBFDESCRIFTION OF DRAVINGSShows a new

R OO Ctfgdof Ut U @16 Plno63) SHAAOE Stk Sy fioarri ers. [ 0027]

Fl GS. rough ow exerrp ansm Seions on the new R- CQ CH.
[0028] [M2E] 7 shﬂ@ Zshawsmxsxenqﬂamfdaiﬁmdahsrmmioxgm‘éﬂf@Maﬁ]ﬂﬂnncatinafoOO.

Pl CH. ] FI rocess perfar a termnal for

mul ti - c[aﬁr)z%? Sg;(gtgss Wsafﬁ%i%‘] uﬁargﬁ%%g’ gxeprocess for sending
acknow [ad!;p(r)rggi S FIG:. malﬂomglaaR-Ao:KmMﬁmmfr@maﬁ?aodmwmfiqﬁ ng CQh g
report roces or _reducing pil ot overhea
for IS[??Z[“g arri eﬁcg% 43% ‘?a\gh‘{"bgﬁ‘]’m@ CED steyripe thint 5HoRepert 3P o thress
a base st at i,gd sévesl RAA CRUMs Wabpeci¥ely) i BRe R datiddN [ 0034] The word

" exerrpl arz\é]31 Is used herein to nmean "serving as an exanpl e, instance,
t

or illu%Shtion. FIGHp W@GPFBGQ@E%‘FW@& ofma20P0 sevisiamldnpl ary” i s
not neqegmgprily bR, 5@%6?9%@6&?@0 %&E&&%‘%’Qﬁt%n&%mmm LT, OMBLrs.

ot her enbodi ments. 10035 ows a W reless ation
syst em[@@3] wi t h IS 6p] thravgh 6E shew em@larillanmeblmslmlﬂpﬂ mevt R1GQICH. s

o0 CURRRE 1ot ERE 7 ofe BEEila e il B4 SRR SRR PRATTMT 021 €2

witht m nal’s an Betie CESS point, a
Node [B0028] base FIChrSsshewyepro&edswﬁbmed(wiﬁnmﬂdldé:&ﬁulﬁ@ﬂﬁeﬁbﬂi@iuon

or o SUPBY curar TR SgRagh BoPe b atacw cdgemans, (| O (Ve A8

[0031] FIG. 10 shows a process for sending CQI reports.
[0032] FIG. 11 shows a process for reducing pilot overhead for multi-carrier operation.
[0033] FIG. 12 shows a block diagram of a base station and a terminal.
DETAILED DESCRIPTION
[0034] The word “exemplary” is used herein to mean “serving as an example, instance,

or illustration.” Any embodiment described herein as “exemplary” is not necessarily to
be construed as preferred or advantageous over other embodiments.

[0035] FIG. 1 shows a wireless communication system 100 with multiple base stations
110 and multiple terminals 120. A base station is generally a fixed station that
communicates with the terminals and may also be referred to as an access point, a Node
B, a base transceiver subsystem (BTS), and/or some other terminology. Each base
station 110 provides communication coverage for a particular geographic area 102. The
term “cell” can refer to a base station and/or its coverage area depending on the context
in which the term is used. To improve system capacity, a base station coverage area

may be partitioned into multiple smaller areas, e.g,, three smaller areas 104a, 104b, and
4



term”"cell"” can refer to a base station and/or its coverage area
depending on the context  in which the termis used. To inprove
system capagi a_base station coverage area may be partitioned
into mul ti 3’?‘25@%95?@ areas, e.g., three smualler areas YERYS200¢i01669
and 4 WO 2006/ 105308 PCT/ US2006/ 011669 104c. The term "sector"™ can
refer to a fixed station that serves a smaller area and/or its

cover age ar elddepbattimsestort ban efimtex fixedstykuncthatisberes £ kmhlles attaedd/of g
a sectorized cell a.base station typically serves all_sectors of
The cell . T rks arf <BRfind b st o GRia g B et P retotigsipel,

for a system vasehstaatigpicalBdsaedsl 411 8&ctobe ol 1R céll. S Yitlendnistion techniques
inmplicity, in the follow ng description,

un-sectori ze C@IFI fl For. si % . . )
the term " bdSecrded bergipmay he ysed fpr gspetem aviihy spotprized celly geapelbasaa sysiamtvith
serves a seGiniectdfizeiells. Aordithp @, AR FoBBwindHescrBBbY Gfe & ion”
[ 0036] Term nals 120 are typi c%l Iy di spé’rsed th?cgg)gho’ﬁtﬁet ﬁ%@{éélsgtsga%on
and each t erfiispd) sensripplly forfq fixed stationdhat baves sectonanwicll pag fixed statien that
referred to @g.a,pmpil e station, a user equipnent, or sonme other
term nol ogy. Atermnal may be a cellular phone, a personal digital
assi st d0@36{ PDA) , Tarminale |12 sredgpically, digpetsad dhvetghodiethis Ggstern, atidreatleRfminal
nodem and an t erm.nal, may. comruni cate with zero ne, .or

mul tiple bazlgays R H%?rrll;h?'hé‘ te‘F%ng\llarPW agﬁd?%?ef%\qg?é‘%alnf%ae glptiop, @ user
gi ven nmomentequipiment, or sviebthdriém{indlogho VW kdrinial Haf e S cellflat fifdne, a personal
conmmuni catl%n .{ai)nk. {ﬂr}o t he bas sé)eatlon to the termpals, and the
reverse lin 18157551 ‘i&h‘s‘f%f"éﬁe 5§ 2PViase2 Badheldidewies. gnvirslem madgm, angleso
termnal s tonfhg feasifalsha} cOMfunicA@3fith Aersy 8B GRMTHR! Ba8E sthdbhs on the
coupl es to hase séﬁflons 110 and provides coordination and control

for these ba¥¥astandiospeyerselisk ehamygitananragnt.1 Boe foayard dink (aridoynkink) refers
network —entd it Qfnfinfdtid it ﬁ'gmotilﬁ BRI WL 1Y thi 'teg@énaﬁso QBIhe Hrse tink

transm ssion techniques described herein nmay be u Or various
wirel ess céormptpgelersio Siesoomemication sk HRNthe FDMals EOkEbase dtaORRIA

syste CDMA4S, | or._.nor adi o technol agi es

such a oogg‘rmzooo‘,“ W@%ﬁﬁ%‘lé%%gﬁ?%?e Sé?%m%gl(gﬁl.ld @8?‘?@%%%’“@'8@’@?5
| S- 2000, | Sad@b6onttob{f@5Sthesealrde Gtaties. S8 ystahacoistrolldr TBMVnaS\isd £ BinBRYnetwork

i mpl enent a h as G obal Systemfor Mbile

radi o technol su
Cbnnunicati8W§yPE%W§ﬁm¥Wb eV%FF -adi o technol ogi es and standards

are kngoeasj n t heThy fransitscloiRechintiueSMsariteddrsdh r§bei uied & WABMSwirdlE8M -
a consortium nanmed "3rd Ceneration_Partnership Project” (3GPP).
0dma2000 i s OHRERFFIBFYSRmE Setheh (PMAodD, MA im%QFA?(MA systems. A

Gener ati on E@Mﬁ%ﬁ&h%&’y @hFefentZond &f’ﬁl@?ﬁ) radﬁ)c?éghﬁdwglgtcflﬁﬁ QO&M{E%O?

are publicl kgv’avai able. 'For clarity,
ideband-CDMA. (W-CDMA), and so on. cdma2000 covers IS-2000, IS-856, 1S-95,

and other standards. A TDMA system may implement a radio technology such as

Global System for Mobile Communications (GSM). These various radio technologies
and standards are known in the art. W-CDMA and GSM are described in documents
from a consortium named “3rd Generation Partnership Project” (3GPP). cdma2000 is
described in documents from a consortium named “3rd Generation Partnership Project
2” (3GPP2). 3GPP and 3GPP2 documents are publicly available. For clarity, the
transmission techniques are specifically described below for a cdma2000 system, which
may be a “CDMA 1x-EVDV”, “CDMA 1x”, “CDMA 1x-EVDO” and/or “1x” system.
[0039] cdma2000 defines various data and control channels that support data
transmission on the forward and reverse links. Table 1 lists some data and control
channels for the forward and reverse links and provides a short description for each

channel. In the description herein, prefix “F-” denotes a channel for the forward link
5



transm ssion techni ques are specifically described below for a
cdma2000 system which nmaybe a "CDVA 1x-EVDV', "CDMA |Ix", "CDVA

| x- EVDO' a "l x" system [0039] cdnma2000 defines various data and
cont rol ch&ﬂég({ogmﬁ%t support data transm ssion on t he PPOREYO LA
reverse links. Table 1 lists sone data and control channels for the
forward and reverse |links and provides a short description for each
channel . | n andeprefes (R{"plehates hehanngl fop thef riexeridlink. dEnotlemnels ateadesatbed o

the f d bink. 8 .PCT/ US2006/ 01166 fix "R"
oot oo . criddin TR 10003 105 Loy oo pama 0 Bt et
1), L5 SMCALEAO, Qamasagacin Stoety o L
oo A B A e Eptent RESCY Sicaet for AL, Srotad st oFysicims
cdma2000 SpreeashsSPeqhérdmhitSTRUEIA IS2b6RSEb&h ﬁdﬁ?ﬁ%&ﬁﬁh&:&mﬂ%ﬁ@éﬁt&y{j

| S-2000. 3), both from Tel econmuni cati ons fndustry Associ ation,

2004, and pubispeptionsdated a¥4e and pyhiizboeyailehls.s fdmaZ009 sevadieroDrie falsp meferred
to as 1S 20 hat : | By @ D' T nt.ral -
channel s ar (e%leg g%bédc)ioe)%g? folglg%i’ ?ﬁjngﬂé%%e#gg;%hdgl%ed&g%%g&ngon@g? %a(r)nnéls are also
cdnma2000. Talgbaibed it otherGhandaré dodesants fot ¢dmm2P00.war d Packet Dat a
Channel - used to send packet data to F-PDCH specific termnals in a
time division multiplexed (TDV manney, leFl_ PDCCH Forward Packet Data
Control Channel - carries control data tTor Forward an associ ated

o.ar

F- PDCH. Li nlk f ACKCH Forward—Acknowedgerent—Channet eafr++es
r
el

f eedback f ol LKarsGhaepedng recei ved on t he Iesgription F- GCH For war d

Grant Channel - used by a basadd PP CHLMEL - Red bdehl ]Eea?éket data to
permi ssion fto transpigpem (%%cﬂﬁ‘c?%alﬁn%%é @%"éﬁ)ﬁ?ﬁﬂgﬂé %};@@a

Channel - used to|send pac ta to a base station.
Rever se Acklnow edgerent—Chpanel—earries—feedback for transnissiong
recei ved on t he F-RDENccBelEosardRacketddntaomrod Ch@uel § ¢ayrid¢snditaltdatarfor
Channel - cgtro]ﬁz%rg (;hanneﬁe an associated F-PDCH.

F-ACKCH Forward Acknowledgement Channel - carries feedback for
transmissions received on the R-PDCH.

F-GCH Forward Grant Channel - used by a base station to grant a
terminal permission to transmit on the R-PDCH.

R-PDCH Reverse }’acket Data Channel - used to send packet data to a
base station.

) Reverse Acknowledgement Channel - carries feedback for
R-ACKCH transmissions received on the F-PDCH.

Rev
Lizlrcse R-CQICH Reverse Channel Quality Indication Channel - carries channel

quality measurements for the forward link.

R-PICH | Reverse Pilot Channel - carries a pilot on the reverse link.

R Reverse Request Channel - used by a terminal to request a
R-REQCH higher data rate for the R-PDCH.

[0040] In general, the F-PDCH, F-PDCCH, R-ACKCH and R-CQICH are used for data
transmission on the forward link. The R-PDCH, R-REQCH, R-PICH, F-ACKCH and
F-GCH are used for data transmission on the reverse link. In general, each channel may
carry control information, data, pilot, other transmission, or any combination thereof.

[0041] FIG. 2 shows an exemplary data transmission on the forward link in cdma2000.

A base station has data packets to send to a terminal. The base station processes each



Link R-CQ CH quality measurenents for the forward [ink. R-PICH
Reverse Pil ot Channel - carries a pilot on the reverse |ink. R-REA
Reverse Re nel - used by a termnal to request

data rate %(S%OB@% ~PDCH. [0040] In general, the F- PDCH 8?“%@@&{1669
R- ACKCH and R-CQ CH are used for data tran sm ssion on the forward

| ink. The R-PDCH, R-REQCH, R-PICH, F-ACKCH and F-GCH are used for
dat a t ransni 4 peekehta Benerate areded padket bmd diather phrtitions thecdvdad phckeynto

coni nat 1 on PRIPIERIBHEH: | FaEsuBay conlae aithdnd pRametion © o me

t ransm ssi ontenminglhe décadwandirebdvek the I@aﬂ&ﬂﬁ?&@ GwvorablelBathebécntitions.has
data pa s to m nal e hase statjon ocesses each
6 WO 20@@?%05308%@%’6’8 géﬁfaubﬁé@%@éf\ltf?ir r@é‘?ﬁéﬁa% thg Fgfel in
packet and fwot £l slb«ﬁrﬁﬁ%(ht gfe T eAGQI%?@xaP%CJﬁ%ndn”BPI 25UhfllifRbénds (gus) in
subpacket s. ach sub et contains sufficient information to allo

the ternindt & basstatinnodleg trepmmifsaeik the KRBECH avbslabmessage that
channel Concih&lbéi&sthat{tﬁé)&ﬂsmﬂé ro#?)ﬁ%ﬁe p%wd}?ﬁ £bt fﬁgqu[]u nal. 'S ¢ {aﬂnﬁﬁél receives

subpacket Al for packet on ots s
time Tr. A sindtdepegdss aulmasam iAdpn degfrntin@Gthat Idekete‘t mdb;toﬂathl)‘l 6rror, and sends a

ressage. t nat o e au e Bh AT PR e AR Col R ik Te. g el e

t he terni nal ACKRlelayés Iristotil Thebak ¢ation &mkndeah)dﬁﬁt subbpkekBl oM packet B on

det er m nes t et LA is, decoded in rr and sen atlve

acknow edgerrgﬁffmﬁ @W?ﬁ@%’%{@@% '? i haﬁe Stiaﬂ‘mt%ﬁ%tr@ks |0g the K
ACK del ay i POCGH at4-sldhaessagahatiaditAes ﬁnﬁtatﬁé Bbhstnidsith ddl the F-IHORAE KR lihe
Bl for packet n_the F-PDCH in four slots starting at tine T3. The
base st at i oﬁeIH’I’%"g The tremmakregeives amd decqdoesyhpacket Bl gletormines ghat parket B is

i ndi cat es t higkodell Borrdcl) SHHASSAR AN ABkrdoBeds eﬁ%&f&(ﬁ( othd ﬁ%CI&@EIer B T,

The terninal_receives and decodes subpacke etermnes t

packet B i s Thgbawsdgéationsepsrity the sagantl sbpackehp2 faripaciet édg?etheﬁtPIQ(bIﬂ:m omEn
(e = O3 b e FLE RS SALIN KIS ! BRSSO

subpacket A2 et A ©On
T5. The ter mhéai2, rdetcsmmes ﬂmmekAtisAEpoanmnsmﬁpm&sahsNﬂ( orathd R-

A2, det er C&eé%é]?%hﬁ%g,ket A is decoded in error, and sends a NAK on

the R- $10043] The terninal also periodically

measur E{G(MBh e ch am‘hetenﬂhﬁ] aliqu&'ﬁdlcﬂissmeé‘shﬁs rtmaﬁﬁw? aliPfor B antiba th¥
transmt data to nal. The ternjnal identifies the best base

th
station and®® Ra@ntﬂ@lyl tr?iﬁ’&]“t 33 & thy teypumphy e terminal dflengifiss theybest base
i ndi cation Gfafidn addeRAdd MIIQAAA differential (Diff) channel quality indication (CQY) reports on

the R-CQICH, as described below. The CQI reports are used to select the most suitable

rrL

base station to send data to the terminal as well as a suitable data rate for data
transmission. ‘

[0044] In ¢dma2000, a base station spectrally spreads data with a pseudo-random
number (PN) sequence at a rate of 1.2288 megachips/second (Mcps). The base station
meodulates a carrier signal with the spread data and generates a radio frequency (RF)
modulated signal having a bandwidth of 1.2288 MHz. The base station then transmits
the RF modulated _signal at a specific center frequency on the forward link. This is
referred to as single-carrier CDMA since a single carrier is modulated with data. The
capacity of the forward link is determined by the number of data bits that may be
reliably sent in the 1.2288 MHz RF modulated signal. On the reverse link, a terminal
also spectrally spreads data with a PN sequence at 1.2288 Mcps and transmits the

spread data at a specific carrier frequency. The capacity of the reverse link is
; ;



the R-CQ CH, as described below. The CQ reports are used to sel ect

t he nost suitable base station to send data to the termnal as well
as a swtabl data rate for data transm ssion. [0044] In cdnma2000, a
base Statl(WI %063/&([5?% |y spreads data with a pseudo- r and8H’U ﬁ%?%%‘r“@
(PN) sequence at a rate of 1.2288 negachi ps/second (Mps). The base
station nodulates a carrier signal with the spread data and
generates a deietininellrtgqthenmmieRief datacisits! thatehagp ibg raliabily ¥éri Gnaa ldam cidagidn
of 1.2288 MHz.. T tgﬁaste staltlon then transmts the RF nodul ated
signal at a SHERTYTPLIEWIBL f r equency on the forward link. This is

referremoss] as SilAGne aspaét In@ﬂnﬁé)l\ﬁﬁnfetm@ﬁ il5ed Wre a GRIK toPhclicve significant
modul ated with data. The capacity of the forward link is determ ned

by the numbefePeRtydEPEPVEMERt ot Hat MSI Bean erahqdiment, 3 ghip tptg of H2288 Mg is

MHz - RF nDdul @e@ ebr Sl ¥ the {1t RECaRNE ik Bie. ]
spectral ly s&)eaorls dat a ?NI t r?pa PN se%%ﬁégmgtsa%ekﬁggm%ed B %ﬂgle carrier

transnmits th Hegalingrschazdwase deségried foy smlwa@nerfﬁ‘d@dﬂdn@gso stfppert multi-
capacity of éﬂgﬁgmse link is 7 WD 2006/ 105308 PCTI US2006/ 011669
determined by the nunber of data bits that nay be reliably sent on a
dat a chi@f4m@dl as ﬁlﬁnédhtms tldiegtapy of aaémbddifds Jof lammudti-casee stucture 300.ple
carriers are, util.ized on,a |li.nk to ac i gpi ficant c city

i mpr ovenent %}r% T ?n?efnﬁ’kK TR aéef’rt%%rh]gn?n a}f E"ﬁf"?f%?i.‘]l‘i"e aﬁgpl% oBRys are
Meps iS  usesbaflable @ﬁmbraferstehmknwhéreg{swa@armerﬁ AVBhvedid lifk tHIY cBA®Ris a

chip rate used.for carrier CDMVA. This allows hardwaré
desi gned for® aﬁ%@?ﬁ%ﬁ&?’?@“@fﬁ)ﬁw paewrsedink (B carrien is # cargigy en ghe termvre

[0046] FI G 13ks howsria: Hhp8sbe fffertd 16 BPA0RIRALnRL 2 %dhﬁﬂ?&ﬁ fdna

structure 300. In this enbodinent, Kcarriers are a e on e
forward |i nkihedhdFIvcarsessi adsMaRE camiess prebireanged ih& geovps, seheré r(k>1 In

where K > 1 | carri
the forward mﬁllvld?’%n% fégéérﬁgéerd?&m%%& E f((:’g]?ér({ %Ir%eac}sl&mug maylincgﬂe imﬁ'e
reverse Ilnmmbﬁrafflquamema;d@b@mnbaoféﬂmanmsto as an RF channel, a
|, an K _FL T er and M RL ¢ are
arranggtg&ﬁﬁ G grgrh%g el dllpg’ % ownym THer SEARP 1 aﬁ%‘ﬁé ?ﬂas’t one FL
carrier growameﬂagdbmeknrdmtbr @Iﬁﬁaﬁ@&hl\/ﬂmmw | ACkHodR RMBIG. DUEREE
nber of RL carriers. [0047] In the

of FL carriers u

enbodi nent &K @*‘{ él %ﬂm%&ﬁhrea%br%%ndg‘ﬂoaﬁn%bwaa@ég@pp Parcledes B
FL carrier (o] 'F'—tbfcﬂ{ |

FIG 3, car rclaigit;rs g?gup 1 |%cﬁbde§ FL carrl eerrsl\é %ﬂgﬁrgo%gr%féz‘ﬁg%% M
carrier 1, aflideeFL@a@leRs X -+ N¢|-1dgSodph K and RL carrier M. In general, N; through

Ny may be the same or different. In an embodiment, N, <4, for m=1,...,M, and up

to four FL carriers may be associated with a single RL carrier in each carrier group.

[0048] Multi-carrier structure 300 supports various system configurations. A
configuration with multiple FL carriers and multiple RL carriers may be used for high
rate data transmission on both the forward and reverse links. A configuration with
multiple FL carriers and a single RL carrier may be used for high rate data transmission
on the forward link. A configuration with a single FL carrier and multiple RL carriers
may be used for high rate data transmission on the reverse link. A suitable
configuration may be selected for a terminél based on various factors such as the

/ available system resources, data requirements, channel conditions, and so on.

[0049] In an embodiment, the FL and RL carriers have different significance. For each

group, one (e.g., the first) FL carrier in the group is designated as a group FL primary,

and each remaining FL carrier (if any) in the group is designated as a groui) FL
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~carriers N1+1 through N1+N2 and RL carrier 2, and so on, and carrier
group M includes FL carriers K- NM+ 1 through K and RL carrier M
In general , N thr_ousgh NM nay be the sanme or different. In an

enbodi ment WR2U40538, =1, T, M, and up to four FLPEERUSFORMRIIERY,
be associated with a single RL carrier in each carrier group. [0048]
Mul ti-carrier structure 300 supports various system configurations. A
confi gur at i omuxilisy Oué (é.g) theRlirst) FLr camria muilgrﬂiétr[]d Ek&afﬂer&iarﬁkigﬁagema
be used for high ate.data transm ssio n the forward an
reverse Iink%r.“g‘ﬁy ch*n Yt EW%%'MP?%&'%F? %ﬁt)tel&ltzl‘_m@ﬁ ?@%ﬁ‘%\%ﬁ%% carriers
singl e RL cagidesignabdys BeritheBORE @4irriBt. gh rate data transmi ssion on the
forward |ink. A configuration with a single FL carrier  and nultiple

RL carri08%Y ey bderguedd mey bgj agpigped anyy apmber ghdWi sariess. ene ofewhich is
reverse |inkg i im% i -8l : .

term nal basesgég%%%ft?%ﬁgm%%%ﬁﬁfgﬁﬂgs t eg' zgg?lﬁa%%@g?g?nawgn ed
resources, cryaumbeuifRdnesmiers, cph afiwbich dudrdignatodh as the pimery R carfieN®that

For cachgranaeal, Bt Watiiid 68} b ihipld Brbich! 7P EE AT FEReR:
-desi gnat ed ddurtheguayelp gitenperiminal yay bernskigrd diffeemisets BfFEnCRL lch@lers(dver
any) in the gro | s desigpat ed a.group F 8 WD 2006/ 105308
PCT/ US2006/ &%%%e& %Yﬁqoflggff%orsd]ﬂgﬁf’%thgs.e,n"?er‘?@lE’PY? st) FL carrier anong
‘the K Fbosigrrierdniaa ehgodfnek, s t@iml ugéd TR Prididsy ORI th@ RL Shufibilsdfol Yhe
one (e.g., ;thef fjrﬁp)ﬁ'RL carrier anmong the RL carriers is ]
desi gnat ed SSUOVBEIWSHINSRL carrier. [0050] A terminal may be assigned
any nunber of FL carriers, one of which is designated as the prinmary
CFL carrier for®t [Qugnas F5allamn thoprmamyiRlstariery al so be assigned any
nunber of RL car i ers, . j i I s.the primary RL
carrier for that Re’?‘é?en‘sll%ﬁ{lg X 1 Eec%gr?%tﬁ{)g]rg%eﬁgﬁéa?ﬂggcggeﬁssi gned
di fferent set se ofPeffbrnahayefR sipaslingdiasdoff frocdduey sinthe prifiagi Rieshrie] adnal
may be assi gnedgilfferent sets of FL and RL carriers over time based
on various fact oPEeE iSRS Rae i erkl Spesmssigninsed on the grimary FL carrier.

enbodinent, a termnal_ uses the primary FL and RL carriers for the
fol | owilP8P unct i dha embsdimeniathe soup il PEMAEHE eaeh FEFGT SrouReqnirolsithe RL

Recei ve si gRadienfh tHatlotdg. Bk kro%? Pk Hﬁy BE LY dL f&ﬁ%ﬁ%ﬁﬂncﬁons:

Perform Layer 3 signaling handoif procedure on the primary

carrier, and ekef e ESntiol tr pié@t i on for FL transm ssi on based
on the primary FL carrier. 005 n an enbodi nent, the group FL

“primary in each Sendraercogrdupr thoRtFRCH, t he RL
s Send acknowledgements (on the F-ACKCH) for reverse link transmissions,

¢ Send MAC control messages (on the F-PDCCH) to the terminal, and

'y

e Send forward grant messages (on the F-GCH) to the terminal.

[0053] The data and control channels in ¢cdma2000 revision D are designed for data
transmission on a single carrier. Some of the control channels may be modified to
support data transmission on multiple carriers. The modifications may be such that (1)
the modified control channels are backward compatible with the control channels in
cdma2000 revision D and (2) the new changes may be easily implemented, e.g., in
software and/or firmware, which may reduce irﬁpact on hardware design.

[0054] A base station may transmit data on the forward link on any number of FL
carriers in any number of carrier groups to a terminal. In an embodiment, the RL carrier
in each group carries the R-ACKCH and R-CQICH that support all of the FL carriers in
that group. In this embodiment, the R-ACKCH carries acknowledgements for packets
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carrier in that group. The group FL primary may be used for the
followi ng functions: Send power control for the R-PICH, Send rate
control for }? Send acknow edgenents (on the E-A

reverse |ink 8‘?’8&”&? %sions, Send MAC control messages PFEWS? oty

F-PDCCH) to the term nal, and Send forward grant nessages (on the
F-GCH) to the termnal. [0053] The data and control channels in
cdnma2000 r evnesemsni dn the E-Rilﬁlﬂgfmedll Fhrcattéersin the groapi The RACQICHp®vidgd €QI
carrier. anﬁﬁ trol nnels may be nodified to support

dat a trans i< 505 tcia'bqeeglﬂ G§8M. The nodifications may be such
that (1) the rmdrfred control channel s.are backward conpati bl.e with
the control chanrkel R-ACKCHM2000 revision D and (2) the new changes
may be easily inplenented, e.g., in software and/or firmare, which

may redoss]i mpactm @ﬂotﬁéi*eﬁﬁ&f @ AR NCK CAQR A A tba%aa $ippbit Aata B smission
transmt data on the forvvard link on any nunber of FL "carriers in

any nunber oft Balipledil earénipis detsribed. o fgranal may ba moaitering mrultiple RLheamiRis
carrier in ;@aChvaf Sk %ﬁl@' sﬁ%ﬁ%e@g %@ﬁ%ﬁ?ﬁ% ﬁf@pf)r The

all of the FL carriérs in In“this
R- ACKCH car rtpmndmwmemmm@amts pam otudtipie F@D&Hmﬁﬁqsmﬂﬁaﬂﬂumple FL

PCT/ 1152006/ Lece d for FL.car.rie

‘the group. T%%%G%ei T %\%Irla kﬂiﬁeg%eet %tﬁé%‘ﬁﬁlrl%?a"é‘ﬂs Viga $1Pﬁ%¢?i§cﬁ{
t he group. ]senﬂ?anﬂt(ﬁK@iﬂg[eCmBE]tmleﬂ AORPACKEHDREY be desigisd RrithAheHdapability to
structure that cap lf tatran%@?sron on rr}téﬂ% pl e FL carrrers
i s descri bed®™A¥& GHE OF, 80 8T, P S, Backets: slepe op ghg ppker of Fl
gi ven group dah-iek@eﬁﬂgaamddtl ng on a single RL carrier, as shovvn in

FI G The term nal recejve multiple packets on nultip

F- PDCHsmgsént on t Qsé@nﬁt\ll‘tvf’splaeb lpgk - diagram &fsan Mcmnsmmmﬂrlo used in
acknowl edge cah@s®oisioRire MRKRCKCH &t'f’s ﬂlﬁe%%he S £ .1.%1%"?50

single RL carrier. The R-ACKCH may esr gne

carry acknowneslgieHhis RT-ACKgﬁeblbmaYrbtt (ﬁ)phé(ﬂécﬁ@pﬂsketdefb@nmd@n@my, rc@ a
nunber of Fhy 6 hows a bl

di agr am of arﬁlgqi&géﬁcg??éugtgcfpg&%Oe%g)g’eép%ﬁ L nF l%dgté 50118815 etAW
R- ACKCH bi t acloydetige.aflbd R-ACK&Ehbil 1s25p6asedf24eﬂtmes twhd s;htnbod; rep@ﬁﬁmﬁthxﬁt 412
Thi s R- ACKCH bi t acket decgded correctly,
(2) a NAK i} %?nﬁﬁce{g? t%%&@&a‘%ﬁﬁnerr@@ ’oY"h’fg) Fr prgcepsed dd
t here i s no tpagkietd 610the R-ACKCH.

[0057] FIG. 4B shows a block diagram of an embodiment of a new R-ACKCH
structure 420 that can support up to four R-ACKCHs for up to four FL carriers. The
four R-ACKCHs may also be considered as four sub-channels of a single R-ACKCH
and may be called Reverse Acknowledgement Sub-Channels (R-ACKSCHs). In the

following description, the acknowledgement channel for each FL carrier is referred to as
an R-ACKCH instead of an R-ACKSCH.

[0058] FIG. 4B shows a case in which three R~-ACKCHs are used for three FL carriers,
which are referred to as CDMA channels 0, 1 and 2. The R-ACKCH for each CDMA
channel is implemented with a respective set of signal point mapping unit 422, Walsh
cover unit 424, and repetition unit 426. CDMA channels 0, 1 and 2 are assigned 4-chip
Walsh codes of W, W' and W, , respectively. The Walsh codes are also referred to

as Walsh fimctions or Walsh sequences and are defined in TIA/EIA IS-2000.2.
[0059] An R-ACKCH bit is generated in each 1.25 ms frame (or slot) for each CDMA
channel. For CDMA channel 0, signal point mapping unit 422a maps the R-ACKCH bit
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acknow edge. The R-ACKCH bit is repeated 24 tines by a synbol
repetition unit 412 to generate 24 identical nodul ation synbol s,
which are further processed and transmtted on the R-ACKCH. [0057]
FI G 4B shdV@2M6/HS¥8k di agram of an enbodi ment of a newPRIVNEI0§H11669
structure 420 that can support up to four R-ACKCHs for up to four FL
carriers. The four R ACKCHs may al so be consi dered as four

sub- channel soCDR /S tighe (RoAGKRH ofa:md—lrrayo 8ehdihg 66lwhemer 186 R-ACKCH bit
Acknowl edgenent Sub- Channel s (R- A . Inthe follown

descri pti on,s EReMetk AV Ed e el @Faaifﬁﬁ’éPﬂ‘febf Salsh mpver aniti &4a jcgvers the

;ﬁ](c)\?\/;r ch;ge I (Pga B?I)%&ﬁl’ ee %&%‘g %(?C% ﬁée%é%l_& FLI’ ee FI 5 Ilbgl’ 'gl,le

whi ch are refgex %Qvérﬁ a8 a@%&&hﬁ@fbel'e%e&nglth@rﬂap%ed ke F%oﬁ% a?a& )

each CDMA channel is |rrpl enented Wth a respective set of signa

poi nt mappi mopliiplying 4x2fouk/destival vadveswitnthe fel2 4hipanfiWaishebil¢ iVih taigérkrate
426. CDMA channels 0, 1 and 2 are assigned 4-chip Walsh codes of
W04, W and Meauenee eb Eurisymbyls. rectimnowiiciiiescrsets the doymbphsaquence oix

as Wal sh quﬁ:ﬂJSgiﬁf é?lrera%la%g 1§e %’%%gm Hﬂf&f ﬂﬂé 1?” gépfo%%éﬁélﬁgor

| S-2000.2. [O n R-A nerate | n eac
(or slot) f&DMAchaaRlyl andti’amn@edmﬁ(smn@mnnmwmm&h@h&l poi nt

mappi n | t 422 2006/,105308

PCT/ usgg‘g’@i 011000 TRENL ARG R ! ey oy Santa sgqiencep frogp regeition
dependi ng ommmel6b,e¢26bhﬁd RRAGOEDMA chdnaelan, Nﬂﬂz aesblé\lﬁvem%ﬂp%fihhes 24
bit, respectlve WAl s over .unit 424a_cover ed val ue
with the 4- EH’ SRbelsor TR i s dulaeys vefl?a}efrm thery procesied @
covering is tlaﬁdim&éﬂ?d A badel Jtati@PRAGHIN G rdraveradp S ACK e H‘itoﬂﬁ éabﬁf@)md
(2) multipl the four identical values with the four chips

Wal sh code aﬂp Yyerreioanie the eurplenedarylesyghng yith dresWalb seds qsmned to
unit 426a rgpeebMA Beafeisybol sequence six tinmes and generates a
sequence of 24 synbols for CDVA channel 0. The processing for CDVA
channell®61] and 2FKpod€ecehowisna dlogk| dipgramnol an snbodivient rodnen akbw OR-ACKGH1

reopettion g YR aDupbi s IENEACKOIY TN e RRNGABE T Rk
respectivel ¥IG. alﬁdshpwswcdmnmmmvhﬂMGKCHymrbmbal fooseveh ELhelers, Whizthe
B e s L L L OV
station is I c ‘or

per form ng t:limlw.él(iﬁ’rﬁhp'iﬁﬂeﬁted witlecesRtivdsetbt Bighdl oM hiBpRgdRitas] WAkl

to that CDMA chan
cover u%t 2?4 and repetition unit 436. CDMA channels 0 through 6 are assigned 8-

chip Walsh codes of W; through W, respectively, which are defined in TIA/EIA IS-
2000.2.

[0062] For each CDMA channel, signal point mapping unit 432 maps the R-ACKCH
bit for that CDMA channel to a value of +1, -1, or 0. Walsh cover unit 434 covers the

mapped value with the 8-chip Walsh code assigned to that CDMA channel and provides
a sequence of eight symbols. Repetition unit 436 repeats the 8-symbol sequence three
times and generates a sequence of 24 symbols for the CDMA channel. In each slot, a
summer 438 sums the seven 24-symbol sequences from repetition units 436a through
436g for CDMA chamnels O through 6, respectively, and provides 24 modulation
symbols for the slot. These modulation symbols are further processed and transmitted.
[0063] FIGS. 4B and 4C show exemplary R-ACKCH structures 420 and 430 that
support multiple R-ACKCHs and are backward compatible with the current R-ACKCH
structure 410 shown in FIG. 4A. If only one CDMA channel is being received, then the
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[0061] FIG 4C shows a bl ock diagram of an enbodi mnent of a new

R- ACKCH structure 430 that can support up to eight R ACKCHs, e.g.,
for up to eight FL carriers. FIG 4C shows a case in which seven

R ACKCHs art0 e ®r seven FL carriers, which are ref 8FFU§00H014669
CDMA channels 0 through 6. The R-ACKCH for each CDVA channel is

i mpl enmented with a respective set of signal point mapping unit 432,
Wal sh  coverRINGRCH 3#ts forftdls COMA ichirngl Iﬁﬂa be prabessddiith WIRAREIS We or WP,
through 6 are assigned 8- chip Wal sh codes of W through W',
respecti vel yandvhe ®RRAGRKEH] bits foerchll othdd DM chGmeROAAy Be sEtORO6RAI bies. The

each CDMA channel . sign poi I ng unit. 2_maps the R ACKCH
it or 't hat SRRAL SRR 22s PR waRH Bepibe ientical 1 ohionl phrepetition aptt 412
unit 434 covIFEGE AL AdaiRas OPMUecHnhdls thag bgsﬁﬁﬂo&e&\ﬁk%h e REACHEES
to that annel and praovides. a sequence of eight

.C ol s.
Repetition Uistor4aese additionat CDAMA ghaygls yping athgeWalshcpdese %/1? rméﬁcaﬁactor
generates a j§ RQIHRRATRNPE4 AW ERBLS6 60T adobifdifd DA thE Wé}ﬁ!og? (hjéﬁ ach

slot, a sumrer 438 sums the seven 24-synbol” sequences
repet i tIP86H uni t s ThsBaACKCELgitnctirssdhomonn ENFR Bhandrd( llgy firresnybry&f the

respectivel ' i | r e slot. .These
m)dgl ation gl-éoo SI?%% luggg thﬁréhﬁzgérjgé%seggoranérﬁgg(ménﬁ? ts?'taa%%“e[ 8%%]“1 Iﬁa
FI GS. 4B andtM Cllshizandveste nply @eperite 28Ketdivet rsymbols dar the B-AO0KCHIGn tvatslot.

support mul t4.pl e R ACK angd are backward c tible with the )
current R-A ecgs‘?’?ﬁ%%%*ﬁ‘b”ﬁ’ﬁfﬁﬁ S’Fﬂm@%ﬁ @84 alsh f"’%ﬁ MAYRfePEfRed
channel is beftngreraad/er fiftthyareWhich ey réduc\i\@lﬁﬁﬁﬁétl&ﬁ%?&ding a base station to
PCTI US2006/ 011669 R- ACKCH bits for this CDMA channel may be
processed wiEPPORAPUR-cABIFEORBN- WO, and the R-ACKCH bits for all

ot her qbdd4 ChannMﬁﬁﬂI@R—&@K@Fﬁs_nﬁé@q M4 de iRipletnentld SritHO8th @ WtruQireS YRS is

428 or 438 woul d then be identical to the output of repetition unit
412 in FI GWithn thegeone;ofithe preswh inveatione| Eorrrzgmble, muBipty ReACKGHs oribeg
t he R ACKCHnR divisib® multh&sSEd Lo 933@ | i.ng ot her

Wal sh codes. The ?lepetulI tion ?ﬁaiﬁegjfﬁr@%sferre ugﬁgﬁ??g%ﬁffﬂ%{g)m to either
6 or 3 depending on the Wal sh code | ength. [0064] The R- ACKCH
structures shown2i REIQ¥HAB and 4C all ow for recovery of the

R- ACKCH bits using hardware designed for the R-ACKCH structure shown
i n Fl GI0066]A. Thelrhget duethe aspoet, garesr RIGQITH stachiry tet syngappat CQI fdcdBack
R- ACKCHs i n_.each,..s The decovering,of these 24 recejved s | s
with vl sh & efslltlﬁ%;hbe"a%’eefsf B AP éoief%&ag%d RO R DY
may reduce tafieisipagivedigranponidRi tR@sith@sen & biakle WY, bRrierS BPMIWh in FIG. 3.

mul ti-carri operatian. .
%esepmulgpleoﬂ, carriers may observe different channel conditions (e.g., different

fading characteristics) and may achieve different received signal qualities at the
_terminal. It is desirable for the terminal to provide CQI feedback for as many of the
assigned FL carriers as possible so that the system can select the proper FL carrier(s) to
send data as well as a suitable rate for each selected FL carrier. If the system
configuration includes a single RL carrier, then the terminal may send CQI feedback for
all FL carriers on a single R-CQICH via the single RL carrier. The R-CQICH may be
designed with the capability to carry CQI feedback for one or multiple FL carriers.
[0067] In cdma2000 revision D, the R-CQICH may operate in one of two modes, a full
mode or a differential mode, in each 1.25 ms frame (or slot). In the full mode, a full
CQI report composed of a 4-bit value is sent on the R-CQICH. This 4-bit CQI value
conveys the received signal quality for one CDMA channel. In the differential mode, a
differential CQI report composed of a 1-bit value is sent on the R-CQICH. This 1-bit -
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[0065] Multiple R-ACKCHs may al so be inplenented with other
structures, and this is wthin the scope of the present invention.
For exanple —nultiple R ACKCHs may be tine division multiplexed and
sent in di YRS ??‘?t ervals of a given slot. 2. R CO CHPfHUEEPOA667ct
anot her aspect, a new R-CQ CH structure that can support CQ feedback
for multiple FL carriers is described. Atermnal may be nonitoring
mul ti pl e FL CQRvaliecenvieys theglifferen@r aupcebidd sigrial quaity briwegn e aufejnflgh&

RL carrier, as s These_mu L carriers na

observe di f {18 °?WE°Jn?P€| &m CP?IBWE e%l g‘luh @ﬁffilg Tehal Cff%r%’@rts may be
characteri stg’eﬁahteaggddgaybeaqﬁlmgq@min_i;.bgaj@g\t received signal qualities
at the termmnal. It is desirable for the termnal to provide CQ

f eedbadOe8hr as MRy 3 shews agblorkrdieermm efap | RICQIGH pmmélos@sqdhm
the system %a&a@@io%hsfoﬁq) PIORSI: drli- ﬁ?b@l%ﬁé)méﬂf Eé?xhﬂtéaaihaea@l?l\ﬁgl

as a suitable rate for each selected FL carrier
conf i gur at i dramer{ef sleip fora CPMd chamel odepending ont Whether itlee ﬁlﬁrourdlf&kenmalymode

;eggl quRLf gaggl elrfedf 1 44%' (IE%E%-}Q@{S allsg)rr%fe esi gnead%ﬁt ﬁu?%@m%{oépé%h ﬂt‘}ﬂl

to carry CQvafueesj blac Ireﬁalme:d ones a)dlfﬁtdntlalpCQI Eymisdr A e+t CQOO8GS id éhcoded

cdnra2000 reV| i 0 t oper at n one of two nobdes,
full node of g’rf LIS rhé’d%ﬁ‘féh “3&%‘% %1%0 BENGrRig e cqdsivord with. 12
In the full symbels. & Mhtl CQﬁalué aPRpéatePIP a8Rd b9 s@nﬂmpfe&aefz@dn%ﬂ 514 to

sent on the R—C(gl bi t val ue, conveys the received

si gnal " qual EF%™# BcfHé E@E)M& SHERND0, selegts effherdhe petperaf tecknangeder §12 for

d| fferenti akhdGR AL GF §ﬁgp ' on the
ROJCH This 1-bit b bro COBBONTthAiofuli J14 oY Bick féééi%gégdm val ue

conveyd006Rk di f f ér(é%@p@rhmaﬁbe sené &P & bgnidic baseastition byepvrmg thdweportiwithrat
and prior r Th d di.ff.erenti al
epor s oy THE e asaBd el RAE Uekion. € sk o all 318" S s
FIG 5A shoWéalsh lsbds Ko |aagasarrst@1ﬁorarsellébtéz{g| tCHsester dies Wereirml Oands gehekmes a
cdma2000 re b e .may be generated_ in
each 1.25 né‘gl%‘lrs °nd%g(§ ﬁjsﬂ iW ‘31&* SPq‘E“‘i‘fDMA %?&H efiso &@’ﬁé‘ﬁdﬁ%ﬁé ngP Walsh
whet Iher th fesécpb:icedrz tithésf aﬁaﬂ@%‘hddl;s mﬂ&#‘tl)ll clﬁu;ﬁ;ah%@élﬁﬂot AA%&&uFO ,@théféﬁlzue
|sasoree to val ue synbo A 1-b val ue is al so
referred to tge bPEr%WC%ﬂ tehdo veilthige Putppt of Walsh wr Wit 4S8 gnd provides
encoded Wi 6@ nvd(lhBen @mﬂ&l@ﬁkeaeﬁ%t byy At ReKusP S PIgid ailier 550 88aLale
a codeword with 12 y@% -bit CQ value I1s repeated 12 tines

by a synbol c¥Ep&eshi§ Ohﬁptn mht %16 yih dhead-bit1Walsly ebdst for the seledtahbBe6
sel ects ei t fgfiont NEsihth Bhint AbpithOfiit %ﬁﬁiﬁrea%o«ﬁlﬁguon symbol to a value of +1

or -1. A Walsh cover unit 524 covers each mapped value from unit 522 with a Walsh

code of W;, and provides output symbols, which are further processed and transmitted
on the R-CQICH.

[0070] The new R-CQICH structure can support the full and differential modes for one
or multiple FL carriers. In an embodiment, full CQI reports for different FL carriers in
a group are sent in different slots in a TDM manner. In an embodiment, differential
CQI reports for all FL carriers in the group for a given slot are jointly encoded and sent
together in the slot. The joint encoding of differential CQI reports is more efficient than
separate encoding of individual differential CQI reports. The repetition in block 514 is
replaced by more efficient coding.

[0071] FIG. 5B shows a block diagram of an embodiment of a new R-CQICH structure
530 that can provide CQI feedback for multiple CDMA channels. In this embodiment,
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the full node or the output of repetition unit 514 for the
differential node. [00691 A CQ report may be sent to a specific base
station by covering the report wwth a WAl sh code assigned to that
base stati cWP"‘RWﬁ% cover unit 518 receives a 3-bit WETIR2004HPor
a base station selected to serve the term nal and generates a
correspondi ng 8-chip Wal sh sequence. Unit 518 al so repeats the 8-chip
Wl sh  sequend®itlQQI vites fare CDMAdGEmES i¥\dh@led HithS (1D, £PEBCIS bade byl
nodul o- 2 addgr .520 a%gi the synbols fromswitch 516 with the outg;t
of Wal sh covipekmcpdes é‘h&en&r%qﬂ workwith d g surbals B drbis ICQL vialugs & N
sl ot. V&l sh COMBY chuihdls 2rbGoidny emdded waRQ (&3, ecsyd

synbol fromswitch 516 w tgh the 3-bit V\al(sﬁl?g%%&?grde?gg\bgéec ec"té(%‘aﬂc?rs34

base st at i dA.gererale grrgdewerd WithvopmthylinThe BEARywfe bleckieode iudqual torthe
nbol t . - i
rapped val ad P ofinplitidhver e otnllh LAY Sl Bk 20 BB 7Aook

out put synbalode amhRchNa2efdr dinet {12y Npblocle seded Diffdreht eodsmtes geheratdifbeent

R-CQ CH. [0070] .The. new R-CQO structyre can support the ful] and
differenti alm}‘%ﬂt 5% 8“1%“{5%@"3’ c?PCE'rFﬁﬁl‘P{epb@Feﬁﬂﬂg J&Gerved rsignaf gualities for Yeflbie
enbodi ment , rédtptio X Qtericp ditfetent amodlitd bEfr@Rmifpowed ifayHeSuskd fordhd EiéRord
are sent in dif;erent al ots in a TDM manner. | n an enbodi nent,

differenti alfro : °1F erefere 3t depeafling op thepymber of CAMnehagpalely- f or a
gi ven gbetz are | of litch BBGOEAS e t&eégftputt begRtD %coli&f%.’befoﬁhgtfulhéﬁﬁe or

joint encoding of differential CQ reports is nore efficient t
separ at e endiiPHBuiar blegk eacedssS3difer e ahiff¢rentiab@iode.c Jbe tsymbdladrom switch

LEPE L o BB w56 o S 6 o g

structure 532 andatWelsncqrepwmiitisd4GQthe saad mamkierf descrivad tbqvedorGRNM 518, 520,
channel s. | j odi t . 105308 | LTS2006/ 011669 a
et on v o M AR IRDY: i G BR U R P4 P a0 SEBl

code by a IishinharefirtheesrosdRdtand geiketiabdortths RACQICH, Wi th 12 synbol s.
NI-bit val u or N .. channels are jointly encoded with a
(12, N)[mga)ck coﬁge {’JK?CI&C%“&:% e@ﬁ%‘%ﬂg 4 mgy| be pxpressettingpatrip fams fllays:
with 12 synbols. The rate (R) of a block code is equal to the nunber
of input bits over=ghg ,nunber of output bits, or R = 4/12 for thgg(q)
(12, 4) block code and R = N 12 for the (12, N) bl ock code.
Different code rates generate different anounts of redundancy and
require dif aeenn +[agei ved, 5] @allxqiadw tveedr f@ra §eqhéblod 1-5ie CENtvaREs,
Hence, different anmpbunts of transmt power may be used for the
codeword from bl ock witle ucksing5Be fike ppnchihip vectot he nunber of CDVA
channel s N.

Y=[¥o ¥i - ¥Yaul 18 @ 1xn row vector for an encoder output codeword, with
yo being the first output bit in vector y,and

G is a kxn generator matrix for the block coding.

[0074] The block codes are typically specified in terms of their generator matrices.
Different block codes may be defined for different values of N from 2 through 7 to
support up to 7 CDMA channels. The block code for each value of N may be selected

~ to achieve good perfonnancé, which may be quantified by the minimum distance
between codewords. Table 2 lists exemplary block codes for N=2 through 7. The
block codes in Table 2 have the largest possible minimum distance between codewords

for linear block codes.

14



[0072] A switch 536 selects either the output of block encoder 532
for the full node or the output of block encoder 534 for the
differential node. The synbols fromswitch 536 are processed bX a
val sh coveVQA%1G3E  an” adder 540, a signal point mappPRYUSHEOLIERS
and a Wal sh cover unit 544 in the sanme manner described above for
units 518, 520, 522 and 524, respectively, in FIG 5A Wl sh cover
unit 544 provides output synmbols, whitThblepe further processed and
transmtted on the RCQ CH [0073] The bl ock codi ng by encoder 534

FE% Ble expr ﬁ!iﬁﬁ)& Uadémtl r II ée&?ﬁé&g ri Ln? PBlock Tdae’ L nﬁéplkatpw trix

val ues, wth no being the first input Hift in vect ¢r u, yo(ﬁlbygm@

' HG
yo biing tnd 110EPoufput. b ousect or b, A g o SIHEbRuAE o

ift
q
Y

matri x for tlhe bl ock (odlng [ 0074] The |4l ock codes$ are 091106 011y 1 |
e

ront Il ~~l

speci fi ed | ;mterms—ofjtherr—generator—gtirces: Herent—block

codes may be defined for di of N froLn 2 t MieLoghl ID0OD]

support up tlo 7 CDVA ¢hanngl’s: code for Pach Bhﬂ%o?ﬁo%bTa)
py

be sel ected | eye | whi ch_may

t he m ni nrumidi s@gﬁ’g b 1 1TaklZ 52 | &Pﬁ

bl ock codes |for N = 2|thro . ck codes n Ta bmmldmzeo t he

| ar gest possi bl e m ni fjrum di Q0181481 codewor d§ ﬁ&%ggﬁml? ock
% BI

q
[
codes. 14 2006/ 105808 PCTI US20061011469 Tabl e
{
(

Generator Mdtrix Bl ock Code Generator Mtirix ~110]1001 kg&olll}%ooo
(12,2) 1] (12,3) G101p0110{1011Q010@00®P1101111 000P11111
101001110009 1111000p1111 ?g@ég%égao 12, 4) 001[00110OH0011H0P08Y | G
= 001010011300 0101010101()001011101000 1110 0000101p0111 G@bﬁﬂ-ﬂb@@@PO
10011100000
G= =
/ @20 | &) oponaono| || €27 | G| ootontioo
000010111010 000001001100
000001011101 110
- - 00000010011 1]
[0075] The block coding for N =1 may correspond to the 12x bit repetition performed

by unit 514 in FIG. 5A. In the embodiment shown in Table 2, a (12, 2) block code is
composed of a (3, 2) block code followed by 4x sequence repetition. The generator
matrix for the (12, 4) block code in encoder 534 is the same as the generator matrix for
the (12, 4) block code in encoders 512 and 532. The (12, 2), (12, 3), (12, 4), (12, 5),
(12, 6) and (12, 7) block codes in Table 2 have minimum distances of 8, 6, 6, 4, 4 and 4,
respectively. Other generator matrices may also be defined and used for the block
codes for the differential CQI reports.

[0076] FIG. 5B shows an exemplary R-CQICH structure 530 that supports CQI
feedback for multiple CDMA channels and is backward compatible with the current R-
CQICH structure 510 shown in FIG. 5A. If only one CDMA channel is being received,
then the full CQI reports for this CDMA channel may be processed with the (12, 4)
block code, the differential CQI reports may be processed with 12></bit repetition, and
the output of Walsh cover unit 544 would be identical to the output of Walsh cover unit
524 in FIG. 5A. Additional CDMA channels may be supported by (1) sending the full
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010111010000 010011100000 001011101000 001001110000 (12,6) G =
000101110100 (12,7) 000100111000 000010111010 000010011100
000001011101 000001001110 000000100111 [0075] The block coding for N
=1 may cor VEQHYHIOBEE the 12x bit repetition perfornmed BYTHRP06/GHAE6 n
FIG 5A. In the enbodi nent shown in Table 2, a (12, 2) block code is
conposed of a (3, 2) block code foll owed by 4x sequence repetition.

The gener at oCQI fepbiitd for fily CDIVEA (huneld)in i@ ént %Rﬁ"@aﬂm?ﬁ RERESY the Wfdrsntial

the sane as the generator_matrix for _the T5112 4) bl ock code in

encoder s 515@%@3’?@“%9}@Ch?)nels(JTEﬂYBI) egamesloh) (12, 5), (12,
6) and [(, 1 7) blggly @Qﬂ@ﬁ étt‘ﬁct:ﬁ?ebé}ﬁu% N3G, 5B HBWE el é&&@@?@oﬁg £l affa

6,4,4 a respecti vel O her generator matrices nay
defi ned and daﬁ‘@rgntiabrCQIh@pmts)& mylsigles CDYEA tch@IIEISfWEihdriﬂe ahan@ég to the R-

reports. e ure 530 that
supports CQ| éﬂf‘%ﬁ%@agﬁ?@? Kks:ﬁv\rr%l]Efia' ?X M chan%gf%_' HSIF W&EWﬂ’a‘fm
conpat i bl e \iledk debaling for ﬂmml:RCQIQeﬁdrltss tThe demniipki g fuil TG reporiHor
If only one n i S, bei received, ..then the full CQ
reports for ‘ﬁﬁ‘%\@m%ﬁ?@ map mﬁ) %‘ﬁ%?%%‘ﬂvﬁlﬁf’c?qﬁ opirel (MAC) layer.
bl ock code, mal&kfdé&fdﬁfgtfoﬁ{he@feréﬁﬁDCQzré’l!i@iyts by BE pegsaRd av\ehte &sh;s%’em or
bit repetition, and the output of Wal sh cover unit 544 woul

i dentical t QpARdaxstt put of Walsh cover unit 524 in FIG 5A

Addi t d f
VO I201)2/ 105308 PCT?[R']rs o%?%i?%é%ﬁgm@ecﬁ?éamﬁeﬂ% B nffeme egéﬁ!ri\e 4

i n di fferentother giructues aqctﬂnglémtm@theweom Cffﬁhﬁmenainveml Fep exanwpld, dire
the CDMVA ch t

structure s%%!\?m nl:@f%ﬂ%gumpw% or h?Aen%osvne1 )89%5 1°t° %—*él,ﬁ ?@F%%Hem in the
di f f er ent i alsam@Qslot.e Peransthen |exam1ble,| iffere@RNICQhepors $orvd tibsét ¢ft the CDMA

changes to t tru re showmn in FIG 5A. The hardware for
t he physi cal Hﬁmﬁgrcﬁesﬁ " bl ock decoding for the full CQ

r eport $007%he denul tbmﬁhaixma}g)aﬁssﬂghﬁl muﬂuble@mp@ @PPLtafd RIS carifldré, (26 5BWn in
CDVA channeLFE g R erfarned at I\(/%(gl um Access Contr ol (NAC)

| ayer. Thefff ‘Héé qﬁﬂe‘i‘gf’u%ﬁ%e BreQICEEsrnt g thedkL carpigy incthergipup anay
per f or ned abarbherFepsmwr {1 FL Mﬁ'ﬁeﬂs@{ﬁfe gr&t{%OZ@&esH&dem fHEI@PSB. The

nul ti pl e CDVA channel s may al so be i npl enent
CQI reports may be sént in various manners.

[0080] FIGS. 6A through 6E show some exemplary transmissions on the R-CQICH. In
these figures, a full CQI report is represented by a taller box, and a differential CQI

report is represented by a shorter box. The height of a box roughly indicates the amount
of transmit power used to send the CQI report. The number(s) inside each box indicate
the FL carrier(s) being reported by the CQI report sent in that box.
[0081] FIG. 6A shows transmission of full and differential CQI reports for two FL
- carriers 1 and 2 on the R-CQICH. In this example, a full CQI report for FL carrier 1 is
sent in a slot, then differential CQI reports for FL carriers 1 and 2 are sent in some
number slots, then a full CQI report for FL carrier 2 is sent in a slot, then differential
CQI reports for FL carriers 1 and 2 are sent in some number slots, then a full CQI report
for FL carrier 1 is sent in a slot, and so on. In general, the full CQI reports for each FL
carrier may be sent at any rate, and the same or different reporﬁng rates may be used for
the FL carriers. In an embodiment, a full CQI report is sent in one (e.g., the first) slot of
each 20 ms frame and differential CQI reports are seﬁt in the 15 remaining slots in the
frame. The full CQI reports for FL carriers 1 and 2 may alternate as shown in FIG. 6A

or may be multiplexed in other manners.
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other structures, and this is within the scope of the present
I nvention. For exanple, the full CQ reports for multiple CDVA
channel s ma‘%/?be bl ock encoded and sent in the sanme slot. As another

exanpl e, MY CQ reports for a subset of the CBAVEUSTNgMHEs
may be sent in a slot. [0079] Aterminal may be assigned nultiple
groups of FL and RL carriers, as shown in FIG 3. For each carrier
group, [0b&2R- OQ GHGs @Btshows trhmsmRbsicrost ful ICQItepdit fof MRPFIRYriefal 4nd K64

reports for rs in the as_descri bed above for FIG

58 the e B Blseraite § PN e feAbErsie | Gumo) st here

through 6E sﬂanvtc@?ﬂe??@mml Sdriiert 7 3SRt HSTheRSxiOlot! BRn B- f&@é@ rbg&‘t for F
u

‘these figures, report is represented by a tall
a di ff er ent i Grierdys sepki Qfoilgwmﬁi%s@ﬁtséénby a shorter box. The

hei ght J@f)s:f]‘ box rgeglsly sHoWg't&ﬁgriﬁm%@%f ?tﬁ?grgi; d1£1%£ lg‘gé. néa)l Ca\fg’ thfe%glﬂ;

to send the report. The nunbe I nsi sach
FL carri er(sl)m‘tﬂeﬂh@ anéﬁmntbdRH?QIGiéwﬁI@ammmmnfmtofhm ton REMSR. In this

0081] FIG ¢] t | of f enti al

Eepor%s f or ?‘éﬁ@ X\ﬁltlzla(? 51'?% gﬂ’cfa‘?% 1???8 tgﬁé’éf{w‘ﬁi f%%m
g HJII cqQ lrthaq:lrﬂlfferbmllal IEIQIG'ép’oIi'IJEE‘dSrEI_, triers Q{LIZ aﬂddB @re$tittin eddi@Bmaining slot in
ifferentia c ers.1 an are sent in sone
nunber slotsthcgﬂ@?r%g auﬁlpc@ﬂrei’%gﬁ"? C@FﬂeF@l%%ﬁnFmetPefrﬁtéw%élﬁFoiﬂleéleXt
slot, then diofhefems,) @kn d@ﬁ-enhﬂlp@Qi $epbfté fd%LFLCae[rﬁé&fls 21an@0arg <@ Gn 6K

i n sone nunber slots t hen a ful % report for FL carrier 1is
sent in a srenainggglog the frame, tb@h‘é CQIIIQEC’I? for FL@ayrier 8 posentinfthe fivstioio

FL carrier suofige REBiR 20N ekl the na(ﬁﬂ‘elfeﬁt&l R Ferfilts A 1ol 1 /3 and,

reportlng rates may be used for carrier an'e
full r e gcre squg inseagh rerpRining Sleemqhe ﬁtatme then aﬁ)ll €Qbtepoft forcBIC hardier s

frame and di I in.the 1 mai n slots
inthe f rarsrér{t%fﬁiegtqrultwgg&g%g%%%t §¥) C?\?‘} PP g‘%ﬁﬁe@ab@gﬂ report
alternate asnasfrb@wantiimt% ®nsﬁo®1t1ve)slotsaymﬂm~ toLthd fubl @QBEbpoM, @S be sent in a

manners. W 2?961105308 PCT/ US2006/ 011669 [0082] FIG 6B shows
transmssmﬁg il reports for two FL carriers 1 and 2 on the

R- CQ Cﬂloshp t hi SFBX.BGD) lslﬁ;ws&rahb!hiss@@of R8IP00L rehéiis fok 1178 1, 8hridrs 1S 29886
in a slot, ort for FL carrier 2 is sent in the

next sl ot, g‘?‘? g CIQH%H v a F%’ﬁg'ﬂ?n fagtor pf twag glpythis example, a5 CQwepers for

fol I owi ng Sthcanﬁflﬂ 1§s@nﬁﬁ twh 919%%&5%11 €61 ?éng’é’%ortﬁ géb%f{é gz% 9%@{ th% H% t

and differenti al reports fof three FL arrier
R-CQ CH wi tHV%Slﬁf@ﬁb%qaﬁger@ar@p@t fogFLtoayier 31is SREﬁnztthollbwuighwe slots, then a

exanpl e a fufl ¢offbhort Fh%E cafrih 1 s théoxt wd i Taa s oh 1€ 1 st two

slots of a
[0085] FIG. 6E shows transmission of full CQI reports for three FL carriers 1, 2 and 3

on the R-CQICH with a repetition factor of two and two switch slots. In this example,

the full CQI reports for FL carriers 1, 2 and 3 are sent in the manner described above for

- FIG. 6D. However, the last four slots in the 20 ms frame are used to send a switch slot
pattern (denoted as “s” in FIG. 6E), which is a message to switch to a new serving base
station.

[0086] As shown in FIGS. 6A through 6E, the time division multiplexing of the full
CQI reports for all FL carriers results in the reporting rate for the full CQI reports for a
given FL carrier decreasing as the number of FL carriers in a group increases. For
example, if a group includes 7 FL carriers, then a full CQI report may be sent at a rate
of once every 7x20ms=140ms for each FL carrier. The joint encoding of the
differential CQI reports for all FL carriers results in the reporting rate for the differential

CQI reports being independent of, and unaffected by, the number of FL carriers in the
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then differential CQ reports for FL carriers 1, 2 and 3 are sent in
each remaining slot in the frame, then a full CQ report for FL
carrier 2 is sent in the first two slots of the next 20 ns frane,
then diff eMEAOI05848 reports for FL carriers 1, 2 and BCHUE208@M1669
each remaining slot in the frame, then a full CQ report for FL
carrier 3 is sent inthe first two slots of the follow ng 20 ns
frame, then glop eWhat switchiig torepev tell, ey swilchGivt Dhtesrs “BuncRué Gor RpRER)

sent in eac slo Lnthefrane then_a full report for
FL carrier h[h? E‘HPQQEF‘%‘WST h@lsf Pyngtipg gnay IW§q‘@ﬁ1Yt1H’§aﬁé‘kcit%129amﬁ¥§ In the
frame, and s®a@ple showh fid BIGYE, #le Silch <RI Bhitern 'ﬁﬁiyacﬂq?]‘_?@é}ﬁefsrl 4o but ot

consecutive slots, simlar to the full report, or may be sent
a single slétcaﬂ[‘%@84] FI G 6D shows transm ssion of full CQ reports

for thr L car i_on
f act or [2?87 WO. Irilﬂtgfé\?gl%g(}g%rrp gt é i IQ%QB ﬁ}geor fé,\%tat%nafﬁf_gaghaﬁse?lssion
is sent in tﬂm‘h% fooward livke rThas $1uglb b@@ statiop amay Hemelealed basetlionrredtived stgat

ont inthe Pafs bR i M sfuinh g pOlrnpB T e, fennd . v, or

carrier 1 i s ssbsetof tlnetahagm:d)RL ¢mersl Thé R-CQICHOfoP Al RIOQSSHrs Eéecihe §alsh
shows transm ssion, of f s for three FL carriers 1, 2 and

3 on the REHFEH Wf‘ﬂe‘g (Jrleaﬁ&sﬁ ?P henp poigk tw%sw%mwpkeupn of a
slots. In tRingleekaBPétation bRBdS BhilofdHer &ﬂﬁhﬁs%lofnﬁ’ron':k-hecﬁfr&fhﬁr ﬁm& an& its

and 3 are sent in the manner descri bed above for

the | ast f oBPteRtizlpgsatiye irpachon fad lpmwot@é@)tb@emwardsduwm m
pattern (demgesad

B ew servi g Epas wpibelly flo bhoRsg 3t DAl Stin Cof BRGNS b8 gl i gged

the time di ¥ abess sttionifpr 'eansmgssmn 10 ltlee ferrhinal. (ince,emo-of- Brdfentram;ltﬂmsﬁin of

carriers re s r reports for a
gl ven FL ca?%?te@ﬂ(fgcragaglaﬁgaé&sﬂ’ﬁ%mﬁm B%rﬁo i slgtgfleul%ﬁs? %8;%11 in a group

i ncr ea:’.Q9§8] For lexampthes enbbdimegt, auterminal mde selécthhuldplervags Statiblxer Aata

full be se ra f onc ever 7 x 20 ins = 140
s for each %E N?O;/nl o ther. éWf‘f&lﬁtk hﬂ’ﬁﬁ ?ﬂj“%]c gF% gy gt isfereniofor
reports for drﬂefenFELQﬁfrtdr@ fa$ nbREWbbe, itlils ehBodiBRAT AlloWE thet@mbifl th Bect 2
|ndependent of , and unaffected by,

differenti al g? ports bel 0%

the nunber B Q?ﬁ?rsaE‘P% P eachetL pamrignop e 29B0Y Herawem) 06/id 1689
group. V\V]enm&aﬁba&rglpthgo@ﬁ%tcell the switch slot pattern
"punctures” (or replaces) the full CQ reports. This puncturing nmay
not equally inpact _all FL carriers. In the exanple shown in FIG 6E,
the switch slot bafRBIGH npacts FL carriers 1 and 2 but not FL

carrier 3. -
[0089] It is desirable to reduce reverse link overhead for data transmission on the

forward link. This may be achieved by assigning a terminal with a single carrier group
composed of multiple FL carriers and a single RL carrier. Data may be sent on the
multiple FL carriers, and acknowledgements and CQI feedback may be efficiently sent
on the single RL carrier.

[0090] In certain instances, multiple RL carriers may be utilized. For example, a base
station may not support the new R-ACKCH and R-CQICH structures described above.
In this case, each FL carrier may be associated with one RL carrier that supports the R-

- ACKCH and R-CQICH for that FL carrier.

[0091] In cdma2000 revision D, a terminal transmits a pilot on the R-PICH to assist a
base station in detecting a reverse link transmission. If a single RL carrier is assigned,
then the pilot overhead is shared among all FL carriers associated with this RL carrier.
However, if multiple RL carriers are assigned and if the R-PICH is sent on each RL
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[0087] In an enbodinment, a termnal selects a single base station for
data transm ssion on the forward |ink. This single base station may
be selected based on received signal qualities neasured at the

termnal foYORNEIPPBary FL carrier, all assigned FL caPET@Ba006/gh669,
subset of the assigned FL carriers. The RCQCHs for all RL carriers
use the Walsh cover for the selected base station and hence point to

the sanme celdaricthe sppeettheR-ACKCH $hd Bt-€JISE tﬁénatﬁeOﬁl@}V&deEh%ad may be
out - of - or der transm SSIOI’]S on the forward link and its _ potential

negative i rrp%%’cl ficgRt o8 e lpy setappts 08 di reyqejnk. 1Ay Tadnetiondr pletpverhead may

direction, achieVaiBsusoS donRbERIA hoRE.€- Packed at a Base Station
Controller (BSC) and 't hen forwarded to a base station for

transmi 9892n t o tHE- 7eshows rhnsmiigsioneof foll and gated plidats on theRAPFSH o Hifll pilot
RIP Lranes ey g auabSl O ol Y Thd v B BTGB BALE BES° SLALLRY.

[0088] In anot h erm na
stations f orhodﬂalmde defmed in ebna200®revisiva I (Irr\smipiy,l the KR ev3D R6gtrdlddid@ode”

characteristics e differe for ifferent. E rrier as, not ed
above, this é‘ﬂ%ﬁﬂpﬁgﬁgmﬁﬁglr&% ﬁ/@ rlﬁfnéf ]5%’@1}%;[& %aa g%"ﬁ??ﬂ’%qlé Aok
station for tenshiskibn GdoimeasT HRY sl R i 1%all§‘—m‘é@ér§r|oﬁ{e§ slotMak Eﬁot@ﬁng
| nprove the ov Is desirable to

er t hr oughput . R PI
reduce rever §‘€°f?|%l@n6\9'é?rﬁg‘&ﬂﬂ1fs&tf%¥ 18"84“&%4??8%1/64(1 on the forward

link. Tbgs)may bey %&Bhﬁ)@@%%oﬁ%' S8Rt Rich 1A ¢ ¥Mu§1£1 2 ti‘l‘ale“ fol-hold
carrier group conposed of nultiple FL carriers and a sin

carrier. DatBodedy ssedisg atlayer 3 h?éssa% itypigally after expinatien of a acmirol—hold timer.
acknow edge Rarf] t on . the
single RL ca@?feer fdg@g ﬁa1§ cer a({g%;[l?%% %%Jcéel@ Ea% H( 3%8 dﬁﬁs Sﬁ’%?@y
may be uti | id2tado thederneiralfpt eparamﬂasmne perivid] then ﬂmyoasmtamFm@y §ent1h¢al§}&w
R- ACKCH and truct.ur escr.i hbed apave In thjs case,. eac

FL carrier @n%%egga?gzhe teriizal \%lpaﬁ 5t o E&r’tfo%‘? nPH%{t ﬂ%?ﬂi‘éf?ltgnﬁw AR
ACKCH and R—aC(ilﬂﬁH thobasehssdtiohlorahs términal (YR a kiinsiiiPIQAT the bbstkdlhold

atermnal tr nsn"ytagea $i Inc%;t on.the RRPICH to assist a base station
in detecti nd®4®re n % AEFYER & Lhe fernyival, thenyihe ctepmpingl, aytpagmausly

assi gned, thasdtidraoubbt 8 can@I-AE@ndR aﬁ&'é‘traﬁéjtrméhhl Igiot GRNE WathSlata
associated with this RL carrier. However, if multip L carfiers

are assi gnedn&cdreyerse ink. Rt hape statiopedetectsihetrnsition Ouﬂ_@f tocosetholdsenk
PCT/ US2006/ Zh%ﬁ% r he
the pil ot o?%r lémﬁﬁ ﬁ%qeciﬁaﬁ#@%;%tggﬁhﬁﬁ%ﬁ ﬂﬁa%rga@_g el Phe

reverse | i nkhe base etdtion,ithen tha bpsd steticpvEnshwakbsmmpythe terminal by sending a MAC
message on the F-PDCCH. While in the control-hold mode, the terminal does not

process the F-PDCH in order to conserve power.
[0094] Many applications are characterized by asymmetric data traffic, and multiple F-
"PDCHs on multiple FL carriers may be desirable for these applications. As a
consequence, multiple reverse pilots may need to be sent on multiple RL carriers to
support the multiple F-PDCHs. Besides the reverse pilots, the traffic on the auxiliary
RL carriers may consist of only CQI reports on the R-CQICH and acknowledgements
on the R-ACKCH. In such a scenario, the use of the control-hold mode may
significantly reduce reverse link overhead on the auxiliary RL carriers.

[0095] However, the Rev D control-hold mode is not directly applicable for the
auxiliary RL carriers for the following reasons. First, the terminal does not decode the
F-PDCH while in the Rev D control-hold mode. Second, the terminal is required to
transition out of the Rev D control-hold mode before transmitting on the R-ACKCH,

and a Layer 3 message from the base station is needed to put the terminal back in the
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be achieved by using a control-hold node. [0092] FIG 7 shows

transm ssion of full and gated pilots on the RPICH A full pilot is
a pilot transm ssion in each slot and is referred to as pilot gating
rate 1. Tha&VRYRELGPL hol d node defined in cdnma2000 revi BEB/HSI‘JO‘(/W“S‘
sinply, the "Rev D control -hold node") supports pilot gating rates
of 1/2 and 1/4. As shown in FIG 7, a gated pilot is a pilot

transm ssi onconfroblkEmotie.t hés Sidaisabl HIWS B $HE HelTagad 4 fﬁessag@éfa%ﬁ Yime the
ot her slot for pilot gatin rate of 1/2 and every fourth Slot for

pi | ot gati ngieruing tpnsdyty on [ty BspCKE EHMO%WIW the 3se statigr gends the
station pl acesers bRk Meriht dddGoRR81l fidler Qﬁdu@? %ﬁ%ﬁ%ﬂ"&e %rder of
0 a cont

Layer 3 nmessage, typically after expirati

For exanpl e,fewhundied milliseconds)i the ﬁb@ﬂOW@ttranauﬁﬁedenethqr@altsahhkdmmmS
does not seng,any data to the termnal for a particular tinme period,
then the base station may send a Layer 3 nessage to the termnal to
pl ace i[00%6h t he dmmetranbﬂlhnzhspeatmie“auiﬂiﬁer}ércbhmﬂlhohi moéisdirfified @t usd drhat
t he base station t he. t erm nal ers a fransiti ut of the
control - hol ca“"@ﬁgglf& F¥he WIBB?C!img rﬁ\? t‘FPé‘trPgﬂqugﬁ%qde dififers fiope
ternm nal auttheResDsbitrolthoRNEbdd iaffise OUSwRE nidigers:ont r ol - hol d nmode and
starts transmtting full_ pilot alon data on the reverse link.

The base statibn TH%?%‘@%I@I ¢IMPTeGesT kP grP(ﬂCH) while in thp awdbary contrdidbl medse
by the term naj e full [ f..the
new data arrives at Eﬁggbg%&erhg%]gr?ﬁ {’\klg e.r% g)geﬁlst %ﬁbﬂ rws‘Eh ut
wakes up the termmonb;gcslenﬂﬁhngwahmv\@onmmaom the F-PDCCH. Wil e
in the control he term doge ot rocess the F-PDCH

in order to consgéglgqu%ﬁt | %@ei%?“ﬁ%r‘?ﬁc%iﬁ%l &'E%tﬂi‘eg ican autonomously
characteri zed bytraﬁsyiﬁfmlllpﬂﬁt dleigowith Bk hblowddideribits bPREACKCHDMAE on

multiple FL carriers nay be desirable for these appllcatlons As a

consequence, nlul & P‘fﬂeémlné]\f'ép SSupe PEpLealipg afe camplstibg thedA CRCHrtrimsinidsion.
RL carriersthe awaﬁmohtr(gl%lcmﬂohb % ﬁ%ne@%hld(ﬁ?fe}eﬁfs ax{d?t%r adﬁﬁlgﬂ?l

pilots, the traffic’on the auxilrary carrirers may CONSIS
CQ report s fgfireshe R-CQ CH and acknova edgerrents on the RRACKCH. In

such aege ari o, f roI ntI
reduce 16u9 reverse | riﬂr’l E&love eg‘éérgga TS fsyeyse i%r%‘f{@g?y?o@%gpgﬁléﬁé’g
However, thée R@d oD th@mmmbr-lﬁobmemd&i the amdliargticomedlihpldRpld Bapbeudsaon

the auxiliar cartiers.for foll pw n easons., First, the
term nal do&% °¥1 B Blccqrier- ?’%@—ivﬁﬁoln% O?ﬁﬂq fentrelrold mgds Fa supPH

node. SeconéfficichBogefitioh bahuitipld B Wirkied frQnultilcafi b%%ﬁhdﬁut of the Rev
D contraoal - hoId de be o e transmttlg%éon the R-Al and a Layer

3 messH9e8k rom t &1 e santilsheld aneds way berindeperdentin|defiuadkfor n

the 19 each RL carrier. The following scenarios are possible:

¢ The primary RL carrier is in an active mode and any number of auxiliary RL
carriers may be in the control-hold mode. The terminal can process the F-PDCH

for the auxiliary RL carriers and can transmit on the R-ACKCH without leaving
the control-hold mode.

# AIIRL carriers are in the control hold mode. The terminal does not process the
F-PDCH and does not transmit on the R-ACKCH without leaving the control-

hold mode. This is 2 power conserving mode.

4. R-REQCH

[0099] A terminal may send various types of information on the R-REQCH to a base
station. The triggers for sending R-REQCH messages in cdma2000 revision D may also
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WO 20061105308 PCTI US2006/ 011669 control-hold node. It is
undesirable to have to send the Layer 3 nessage each tine the
termnal transmts on the R-ACKCH Furthernore, since the base
station seH3240pd033¢83yer 3 nessage after the control - hoPETAUSHE$/011669
expires (which is typically on the order of few hundred
mlliseconds), the full pilot is transmtted on the reverse |link

during this bduse®as (HeQREderd for ¥QIdi RIRIICHR 8RE%Ees BP mAiédrtibBépération. In
control-hold node js defined for use on an auxiliary RL carrier. In

an enbodi merft eppRdigent; # iterminal serds R-REQH msssegen o1 dhesprimerm Rk (varriae do
D control - hcﬂoﬂv% Srid el ihBhAWNNY 2 FARIEADN. ATti]r?%ﬁ% ﬁf&f@rmﬂ%é/,b%wgmed

process the while in the auxiliary contro /
t er mi nal carper semvisaifor dak tvenieisiemenal Rin cartiersR-Th@K@Hiow tebaded information

transitioni i ' - hol d f.the FE-

I S successfu ?}%513@%8&1?5 S?% %V%{ex?%?%&%g & % %Tﬂﬁﬁgﬂ%ﬁ’stp © E%eﬁiiﬁ
full pilot ER-&E@GH mtessages a:cbahvﬂneqigmmnm ﬂmlﬁry\ﬂm-dmamdo cdiRy power
term nal ca L Esune. gati.n fter | etin ACKCH
transni ssio %‘P}h gt ‘gé’f’wﬁ’b‘ieﬂor%ﬁ% ’-'nfg’f/ gé& BEIg gy hegsed
with differ Etﬂkerﬂll{iR@QC&ﬂﬂﬂe&sth’é% corves thepRer hd@ébin HPthERIL AR, | Ot
overhead on the reverse link, the Rev D control -hold node nay be

used on the pri y. RL carrier, and the auxiliary control-hold node
may be used on rTgr';logf%éliéﬁﬂk’aary RL carrier. The two versions of the

control -hold node_can support efficient operation of nmultiple RL
carri ed®P8k | The sghedpling efisrainplsfor foe d@psmissiom or tisoBirvendt andtteeerse

cont ol - Nl tnffP ey TRV Brh B EPERAER hahmdle! 'ﬂ@%cﬁe%h?{ﬁl%g tRecfiftlifzed for

The follow ng scehari'os are possib
an active nyustipladamieys eudisgibutdd frxéach azagneRL Inca[ renﬂaodlmmgg d)eenmhzdale

control - hol ) racess. t.ne for the
auxiliary R c%ggglr%f éc'gﬂ;éﬂgfrelg lcu["aﬁhgr g%gﬁ]ﬁ? q%)aﬁs?ﬁgoﬁ aﬁafwwl?lﬁo‘iﬁnqr%av%g
t he contr ol cémtalizetbsthedudrl ma3t supaort ifiexibleascheduting Bigofitiisrthht dafledploh &HI
The term nal not ess the _F-PDCH and does no transmt on

t he R- ACKCH %‘8{1 aeré)M?ﬁ FRI AT FUPTAY rovghrt agpsprowids theiggired

conservi ng goslity ofiserfRcdICASH ma%r AnbdiditAal dléﬁﬁuté@ Bheliks 19H1%V§d369?(§
of information on.,the RRREQCH to a base stati on. etrlgers
(<

sending R RE‘E?@I—F%%’s%’&e%Ch?qiﬂ??dﬁﬁ@B@@ ongihptseagrierD s digirbyt SChedulerS for

different carriers may operate independently of one another and may reuse existing
scheduling algorithms for cdma2000 revision D.

[00101] A terminal may be assigned multiple carriers that may be supported by a single
channel card or multiple channel cards at a base station. If multiple FL carriers are
handled by different channel cards, then there is a channel card communication delay,
which may be on the order of several milliseconds. Even though this delay is small, it is
typically larger than 1.25 ms, which is the time to decode the R-ACKCH, and
preferably to also decode the R-CQICH, and to schedule a new transmission on the F-
PDCH.

[00102] The centralized scheduler may incur additional scheduling delay if multiple
channel cards are used for different FL carriers. This additional delay is composed of
two components. The first component is R-CQICH delay to propagate the CQI
feedback from the channel card that is handling the reverse link decoding to the
centralized scheduler. The second component is the delay for the selected encoder
packet to reach the channel card that is handling the F-PDCH transmission. The
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20 WO 2006/ 105308 PCT/ 1152006/ 011669 be used as the triggers for
sendi ng R-REQCH nessages for multi-carrier operation. In an

enbodi nent, a term nal sends R-REQCH nessages on the primary RL
carrier toweyyes3eservice related informati on to a bas@CEUAL0GMN166
single buffer may be mmintained per service for data transm ssion on
all RL carriers. The service related information may include buffer

si ze and watQu#Bhil &[d&sﬁhﬁﬂnpdcﬁ sdtent Wéhgg%tblut it?%ﬁ%:ﬁrs%ﬂﬁ!beslﬁﬁ[(ge? to a

R- REQCH nmessages on both the pritary and | ary carriers
convey powerrelatiesdvinaty rapge efeelesitive andehainnel snodélspower report trigger

for ea carri ; | . R- ssages to conv

t he po@g?ﬁh]eadr ogzquf or ?Lgﬁ &:ﬁg&h&%& ?‘}agﬁggé& u&?h%&@ﬁ% ‘?ega@'l%frfbfﬁea%x"?
schedul i ng dbr theraentralized fsclieddizt,ce.g.; Hntheairesiseriinknddcbding endahe fawdrd link
reverse |inks may be rforned in yarious manners.. The.schedul i ng
may be cent ?3'31“‘?1318%04 ﬁéoﬁ?ﬂﬁl?etd{%f & Sb%xer F@Pgao?m‘gi g[trhisi ‘SugésdlblF dfg'@‘afcﬁfe no
carrier. |naaxilieybBli cefidrs i & aidedldrdgd ISeRRAY | €ra ARl ® Scheduler is
termnals fqr data érans I ssion across nmultiple carriers. The

central i zed "SRIFEXBIEE on FASH SRR card: feniaeraraiethulian may bamydntrinetfr ench
can expl oi t chidnel dafd & 1B th® BatR €45 colbbat &R gfeg?ﬂeﬁu@f. Ofifis %%1) g&lﬂ&%’%

t hroughput and/or provide the desired qualit T service
anot her enb®disratk and adjasgerimifee maychedoskisd dlsewhersyatdihd ase staiemh The

carrier and I ' t riehr. The.distribyte
schedul ers fd%?iﬁg%ﬂfsﬁgef&g% Ig?(l:dgt;[lc# |ﬁaev(ras% g dg%ﬁnaliagd P gﬁ%“ﬂ%l%?‘f{ﬁfy lf.h‘f’ g%}%to
anot her and obtaip extuasétae fost tha dargerchdn imaygheadrgthe i ordorso ffseversl AHRRO6Ids.

revi sion D. t.erm nal. may, be assigned nulti.p)e carriers that
may be supp(’)r?1 ?gégl]obg}ﬂgf %llzensgogﬁ R F?e"}cc‘&‘g‘? Hﬂgflgl??ﬁﬁ Hqsf}&? R detargle
at a base simdrilarto avéid bufferd yaiderfloty. Everi iugh fe®uffhe Atthe Shieiatdsan8te
channel cardﬁ card conmmuni cati on del ay

. then e is a channgl Y,
whi ch nay bEHH e{;’h%n%ﬁ Josre Iy sSuopaapIb LY (e gnaseT Blrframppirgeptioniat 2
del ay is smpdhinal.t Eencd, Y#ieadry dadid" wilB% Insd bEBuseihifg:h 13'1]} tEfes.
time to decode the R-ACKCH, and preferably to al so decode the

R-CQ CH, anfonvsntionad gaily NAK{ng tachniguasiasenejiisefil besause-th@D&Hnot BORAP for
The central j | |t 1 Ng i

s AT L i D
addi ti onal deteclignivendompoBed wiy havagretmpimpant tos. TAh eMuiltiplé REPripaaeed,

that i s handfr npens S EPSHESTR 1 (0 ot A Bpeo Mnrden woe of TCP°
schedul er. Sdgmesscond conponent is the delay for the sel ected encoder
[00104] RLP frames are commonly pre-packed at a BSC and appended with MUX
overhead. Each RLP frame, including the MUX overhead, contains 384 bits in
cdma2000 and is identified by a 12-bit sequence number. The cdma2000 RLP header

allocates 12 bits for the RLP frame sequence numbers, which are used to re-assemble

the RLP frames at a terminal. Given such a small RLP frame size, the sequence space
may be inadequate at high rates, such as the ones achievable in multi-carrier
conﬂgurations. To support high data rates with the existing RLP, the RLP frames may
be pre-segmented so that the additional 12 bits of sequence space that are used for
- segmented RLP frames may be reused. Sequence space is not an issue on the reverse

link, since RLP frames do not need to be pre-packed.
[00105] A call setup procedure for multi-carrier operation may be implemented as
follows. A terminal acquires system information from a Forward Sync Channel (F-
SYNCH) and obtains overhead messages from a Forward Paging Channel (F-PCH) or a

Forward Broadcast Control Channel (F-BCCH) sent on the primary FL carrier. The
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packet to reach the channel card that is handling the F-PDCH

transm ssion. The 21 WO 2006/ 105308 PCTI US2006/ 011669 additiona
del ay may inpact systemthroughput, but its effect should be limted
to a rel atW@2d0g/105308r ow r ange of vel ocities and channel PaDA8LS6/011669

[ 00103] The distributed schedul ers nmay not incur the additional delay
descri bed above for the centralized scheduler, e.g., if the reverse

l'i nk decodi ngmans tﬁgﬁeoﬁgqﬁée@rpcdulw ez)hﬁi%ﬁhﬁsdaﬂ{érar eba@@@tq rPnB

singl e channel card. This is feasi ere are no I'a y
carriers in teféaehanegl tgthafsrminelwie en Exiehidal Glatsmeli Amtganbe&dkfeﬁn@eeﬁﬂﬂﬁﬂ\d)

i mpl ement ed B e

mai nt ai ned fsglgt oglea}%%p ﬁ@%&i\tﬁé‘f&@%‘r cT hé(t)e%inﬁléjtl g‘f glf’ %ﬁ%ﬂnﬁ?%“‘f%@é’(ugﬂs
wi th the scheduMebile Statien Canitolbuf the Trafy CHaﬁnel I¥eutd, whidhdis ®nk BTIRE mobile
buffer may he.locate ere at ase a don. The distributed
schedul er sﬁgtﬁlf)ﬂ ‘1%’8%"%&%3“5%&% Qh& ffﬁ dhe pagrpting staige are
del ay to ohlefihdil RX bl HebambfOMids ThE Bade é%tfoﬁ@ﬁaf‘fﬁ&e@@er%@s&:ﬁﬁmlt
order of se raI Eﬂlllseconds The card buff size should ta

account the CHHES] e Vidvetriversalfigndglliraction Mepsage (AEPMo When
avoi d buf f efnidaeleid 4 %‘é’fﬁ(ﬁ&ﬁﬂnél hRUD el RE AT he 'Bﬁseaétzrt{oaem%g NGl aLES,

may be relatively small, there is greater possi bi
out - of - or decoRPPN Sr%lihﬁ Eoé\E@étGanan Pawert éontrqiélhanm&@P(EH)oaf@erSendmg

detection wg f S nal earl ‘
NAKi ng technllwg]ues ar e not use ZP% )Elg@gué% tg?ggg &%ﬁ&gﬁ%txe‘?%g e
fact that tA&PMe Tﬂmytehmnahmapfsemi aiéfanézyjémomplehh;e Méssage (HOMDS Rihschl 81

The Ionger tec ndow in reater |rrpact on
TCP. Ml ti p?@n%lgo Retan Eoéoc\gﬁ Begage: e ﬁ@F“éIW%)él—ﬁa‘%r?ﬁ hise fatign to
may create eighalatquisitier ofthe FAGHCCH, TCP  segnents. [00104] RLP franes
are commonly pre-packed at a BSC and appended with MJX overhead.
Each RLP frane, jng¢luding,the MJX overhead, contains 384 bits in
cdma2000 and is dilrlwag—glé’aﬁﬁéﬂu bit sequence nunber. The cdna2000
RLP header allo 2 bits for the RLP franme sequence nunbers,
whi ch W03%Gseq ¢ BIG-c8 gmbpdimeny of p papasss 8Q0 perfosmad daila te@ingh for

such a smal inuﬂ-g’axﬁéradﬁraﬁbﬂe’ThEngda%s S oP Sl BRYA Tt

hi gh rates, such as the ones achi eva I n mu -carrier
conf i gur at i 69 carrisrssand s deastongtrevkascalinkafRds oaxrteh (tlbek &52).s fThe dermifA] niake

RLP franmes pRy Bafs t, onal
sequence spacelwt3 %% ar éﬁgsgé%gﬁ 8&3 grsnég%gor{tt% ﬁﬁ]ﬁﬂﬁf& ﬁi@ogégf‘gu
Sequence s ptoeinakmajodensoiulatsares @nodehhe reevieed data trinibknissiinfotedsh BLf dagiges
do not ne?dse%grape?y Polio%kpﬁ%l)(.e%he terminal may also transmit data on the at least one RL

carrier (block 818). The terminal may be scheduled for data transmission on the

forward and/or reverse link based on various factors such as the availability of system
resources, the amount of data to send, the channel conditions, and so on.

[00107] The terminal may send designated RL signaling on a primary RL carrier, which
may be designated from among the at least one RL carrier (block 820). The terminal
may receive designated FL signaling on a primary FL carrier, which may be designated
from among the multiple FL carriers (block 822). For example, the terminal may

| originate a call on the primary RL carrier and may receive signaling for call setup on the
primary FL carrier. The terminal may select a base station for data transmission on the
forward link based dn the received signal quality for the primary FL carrier.

[00108]4 ~ The multiple FL carriers and the at least one RL carrier may be arranged in at
least one group. Each group may include at least one FL carrier and one RL carrier, as
shown in FIG. 3. The terminal may receive packets on the FL carrier(s) in each group

23



[ 00105] A call setup procedure for nulti-carrier operation nay be

i npl emented as follows. A termnal acquires systeminformation from
a Forward Sync Channel (F- SYNCH) and obtai ns overhead nessages from
a Forward P¥QRMG1@GHENnel (F-PCH) or a Forward BroadcasPCUYR200§011669
Channel (F-BCCH) sent on the primary FL carrier. The 22 WO
2006/:105308 PCT/ US2006/ 011669 term nal then originates a call on the

primary RL a% Eend'%cpﬁ’o%ﬁe%ge RTof Bt REH A Rkceth VA b RIC Bameekn it

the term na an Ext ende annel Assignnent Message (ECAM sent
on the pri rmmgp FLhectermping ymayT#eo QeeﬂlﬁQia“BPQﬁSdhﬁ the F'Lt qeErier(sh ¥ $ach groxmvéa

andtran5|t 0 100 % ﬂgaz{%
st at e, th P‘Ecg'ﬁler %f&@%é&“%o q%eF L sta F%%&%EP Ljﬁ%b-%%gl eegel n P
cd rra2000 | prinzeny ETiteatiereTiie, temnalmwrad:di\regpignahngﬁ)rdxedﬁ castiprria ¢aghogroup

only the pri, y carriers The base station may thereafter assign
mul tiple ”&q(grﬁg pEimary B garm , via a Universal Handoff Direction

WSS?Q@M@ED'V{) L0 shbwi b ahbdduﬁlgnta)ﬂar prbdes< 9afoR lﬁidmgmeknmelﬁdgements.
carrier e base station may sta ansmit on a
For war d Oorﬁ*ﬁ‘ﬁml‘@@/\kﬁﬁel%?ﬁaf’ TRtS ek ’@le %9@355{‘;% feﬁggg%eﬂtg“a pyyiiple

UHDM  The tg E@g c'altrf&st (bldcRP$ D). tTHertéhﬁlﬁ& dBeRhinbt AHRAGW I8 SR orits or
the UHDM T ter send a Handof f | etion I\/Essa e ﬁ{d\{)ﬁe

which is a th@mm&(mc%@ﬂeqﬂ '@e[ﬁﬁ@t%@mdh@% .orfhe fgmipgt r?ﬁ?%ﬁe
carrier to c,&? @z?%ﬁh@fo&%%&&é %ﬁﬂé'mﬁ? ngﬁﬁ goﬂaﬂ c%ﬁe tehg v Edaep-

Fl ows and Sys OWs an e process 800
per for med assignddeo han dbta kbanneltol generata rarsvmbomeum¢ ﬁm ‘thB"ITM'f1 chapngl fblock

recei ves a si.gnnent .of rru t
| east one Fbe}gzrtlge Toppal T lcac?glh% Sgp%%ﬁm@&% %ﬁogiéa(’h'lé@@‘f éﬁ"r‘rf‘“{l ﬁtﬁ)l@ﬂﬂe@
recei ve dat(@lock ansy StheQBrminalOfsfieates Mmodulaiont éymbnisl for mlnead&howhdganwns
(bl ock 814 e nodul at.e code the received.
dat a trans?ﬁhé%‘} §ﬁe$oiﬂé§gmﬁ%aﬁ% g‘re e@ﬁ’ﬁ%ﬁﬁ'@g? TErBERs %’fgt% m]‘%g’le
term nal maytAlnemndid @RbRo)data on the at |east one RL carrier
(bl ock 818). The term nal may be schedul ed for data transm %az g gtg:)r]
et #he

the flO0138td andhemumberetdats chaanels sy hsrroptgwable. Aacerdiogo
avai | abi li ty. of, sa)ﬂs&% dé/?%g\hgeﬁ?ﬁ ackhD§ied s af Héﬁfgaseﬁpfo‘f%ﬂﬂﬂ ot \@ita

channel con |t|ons 00107] term nal ‘may send
desi gnat ed dRanrs ml ﬁongackwami q@mpmblytymﬂlcgdmaz@eo rexisicnD. Riogamal codes

d ted .

dest gnat ed J SRR o B o BFihy 808y tﬁgﬁﬁ%}ﬁérao(flahﬁ%ﬁarﬁl%@is 13 ¥an

carrier, wh ﬁﬂgt Vah;e (e, dom). gﬁﬂh@gibnalfaoden ﬁrmgortdﬁmgﬂu(d;g ,pehgn lhipslamay be s
v (bl ock 822) sed 1 thex%rne%lef of &t:lata ch:?nrngis 1S equa %o or greater than the first value. The

repetition factor may also be dependent on the number of data channels.

[00111] FIG. 10 shows an embodiment of a process 1000 for sending channel quality
indication (CQI) reports. A terminal obtains full CQI reports for multiple forward link
(FL) carriers, with each full CQI report indicative of then received signal quality for one
FL carrier (block 1012). The terminal channelizes each full CQI report with an
orthogonal code (e.g., a Walsh code) for a selected base station (block 1014). The
terminal sends the full CQI reports for the multiple FL carriers in different time
intervals (or slots) on a CQI channel (block 1016). The terminal may cycle through the
multiple FL carriers, select one FL carrier at a time, and send a full CQI report for each
selected FL carrier in a time interval designated for sending full CQI report.

[00112] The terminal obtains differential CQI reports for the multiple FL carriers for a
particulai' time interval (block 1018). The terminal jointly encodes the differential CQI
reports for the multiple FL carriers to obtain a codeword (block 1020).> The terminal
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originate a call on the primary RL carrier and nmay receive signaling
for call setup on the primary FL carrier. The terminal may select a
base station for data transm ssion on the forward |ink based on the
recei ved siVYda006/4e5398 ty for the prinmary FL carrier. [00P08US20&011669
multiple FL carriers and the at | east one RL carrier nmay be arranged
in at |east one group. Each group may include at |east one FL

car i er and mapsdlot 6dloukode Mied S YRANBadEL rridDend RETIR HBNGo e

recei ve pack on.the FL carrier(s) in each group 23

PCT/ 052006/ C¥ABEBHal LAl Frpgris @il the kelovipd blpckwade fTbe tcnmnal ehatingbizes the
packets Via ddaewhld &Rk HeShrl oﬁ%ﬁ%ds TP sclfEq bEL LA, FRE 5%, STRS

CQ reports for the FL carri I n each group
in that gr odpfmmiﬂethm_ sendp rtheewdewordamhﬂgr@Qb chmlylelbm 1ﬂespagma]hednﬁ8mﬁrva1
group pr| SA/rrier. The term nal may receive signaling for the
RL carri er ac% Agroup via the group primary FL carrier. [00109]
FIG 9 [Qm:l\‘&ls an dobdil seows ad emb@imetsst 2610cdsO 1166 fitirBdicing pilot overhead
acknow edgenent ter.m naI eCﬁl ves %ackets on nulti

pl e dat
channel s (e.%¢" tsof: CLOPHE FEAPHRY) jogerates, iy peptiol- 15}1t1‘1(fllf'i]_<i)e that allows
carriers ( blfbph'a&ihﬁs)smanSﬁ gaearpn@tl ﬁ?ﬂﬂk qm)n e’Ph@‘%hﬂﬁ’i‘ﬂ Egg%’ﬁeaphﬁa cﬂ£r1nel

the packets rec a on the data annel s "( bl ock he term na

channel i zes Fﬁe H))Wnéﬂﬁébﬁeﬁfwﬂérhnéd%ledattbﬁ @thmld\dew (block 1114).
or t hogonal @daerfingl-trandm¥éh %Qte&?ﬁiﬁ?]on Role eg& anne[d‘ %cg%)thglﬁ{r %Es)%%g%l

to generate a synbol sequence fo
terninal repringserion the rwrsbdmks(blqde htks)f cTthe ¢exminall ataasnaitseen fulll pilot on the

mul tiple tigBggel e; nal eerates
synbol s for anrsg 1%11(0 %&2}%”%& génl%lsen(te gHle ﬁvﬁ&%@%glm' t fr
replicated sy, tbetpoeinebmay genetalnfeaoﬂmd)\irleﬁgemend;afoﬁpa‘ckaa aebived b feldata

920) . [0011 er .of ta c ne S onfigurable. An
or t hogonal oh aé% of Qﬂ{]‘;ge a%lm'ogg §?m % g’ﬁ dml the reverse link, and
acknow edgemsums &m&snb&mggﬂ&elghteﬁo 11&n|aﬁe10ré6m9féhﬁ #BaRRRImissord -of {h‘ér

backward co |dl |t cdma2Q00 revision D. t hogonal codes
a first | ena thepysese linky The termiral frensitiqns puhokthe mnh@lrheld

channel s i Snioﬁé $n fr aneao fa‘nr éﬁt &zht %Vh(lﬁx Bray ﬁe%é%ptlago}f Q%Qlﬂ%‘j

of a second | en th dg ht chips) may’ b
dat a channefaiy dagde; féanéﬁﬂsglloé af data pithe revesseflinksandwsa IonéblodIhHZO)

repeti dOQﬂt[]f act 0FIG§338 #longh 0§ sﬂ%ﬁi?gﬁeggea %@rf&{ﬁ:edrby a ?rrgﬁgé% gorfBB]@ -Gagjer

channer 001111 FIG 10 shows a

sendi ng chaeprestiogualihage statich perforon thOGhiplempnittysprodestiag b RappoemAitns
full CQI re&gﬁ% lg,}(;]l;’rultlpleforward link (FL) carriers, wth each
full r epor I"C4ti ve of then received si gnal quallty for one

[00115] FIG 12 shows a block diagram of an embodiment of a base station 110 and a
terminal 120. For the forward link, at base station 110, an encoder 1210 receives traffic
data and signaling for terminals. Encoder 1210 processes (e.g., encodes, interleaves,
and symbol maps) the traffic data and signaling and generates output data for various
forward link 'channels, e.g., the F-PDCH, F-PDCCH, F-ACKCH and F-GCH. A
modulator 1212 processes (e.g., channelizes, spectrally spreads, and scrambles) the
output data for the various forward link channels and generates output chips. A
transmitter (TMTR) 1214 conditions (e.g., converts to analog, amplifies, filters, and
frequency upconverts) the output chips and generates a forward link signal, which is
transmitted via an antenna 1216.

[00116] At terminal 120, an antenna 1252 receives the forward link signal from base
station 110 as well as signals from other base stations and provides a received signal to

a receiver (RCVR) 1254. Receiver 1254 conditions (e.g., filters, amplifies, frequency
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FL carrier (block 1012). The term nal channelizes each full CQ
report with an orthogonal code (e.g., a Walsh code) for a selected
base station (block 1014). The termnal sends the full CQ reports
for the muMQO&1E3808carriers in different time intervaP§TUS00&P13663)
on a CQ channel (block 1016). The term nal may cycle through the
multiple FL carriers, select one FL carrier at a tine, and send a
full CQ repdvwncooreriaah] d@tife) ekk Meefall 'difal | idBs laBk el

desi gnat ed fé)r seﬂdi n fuI(iI&’nggl)report. [Oééﬁé]aa%ﬁ%$¥lg§8md%lgo D ns’JA‘
differential uaiop fPeraod)d25¢ rrocessest (eys, descranaties; despreaflyy and dechannelizes)
particul ar tg | I 1 i ery nal _joik.ntly encod
the di fferent%lzigglaﬂaCrk)t.(aﬁ1 blé?eaggfi{rgﬁg%sr t elrer%E }%}tépsf emFEt?ggJ{bpt%hg}egXtr%ceva{ i??'fl
a codewor d (d5isE Remaddator 1256 pedfomi filidringad ph® 2B (U 6¢a10&S68interest. A decoder

PCT/ US2006/ I | ock code ed.on the nunber of FL
carriers angl%r%rgjJ 9?0815%31%/ I@g’é?g%%% ’ t%ﬁlgngeﬂg?‘fe?’e?’nﬁ%cgﬁesg&e ? {eSttpsh and
the Sel ect erévideskdecodid. dafidort the niaffid dethandelgniess {dAe by HasEWREGh Wid b
the ort hogon[g e, statjon (block 1022). The

| .c f th el ect ed bas
termnal t henmg%aﬁggot ﬁée rﬁZ%érf‘nlegC‘E%F 125, i) perierm Hlemedilationu s
tinme intervalecodidy picatbB2B) each P9 Lh3ier.,Fl G 11 shows an enbodi ment of a
process[ q111]190 for reducing pilot overhead, e.g., for nmulti-carrier
oper at iIlfH17A ter ¢ IIpee titgyminat 329, ap [engpsier| 1 2A0dwocdsses tafficodeta and

for transm smpndfhoOfe. & ' 1 rmnal receives
a data chan ng%l.l (ggiegg.a’, gia:&l%%gg%&g&enrgé Q%%)%Ie%é%%%@eg%n% <art]‘1'v§h?1ft%uti ‘ﬁa%t ;ﬁ%r
cont r ol - hol yaAB§eeyesseokink amngls, e.grhibe RePRCHaAR-ACKGEHIR-CQICHARRICH 4ndt
on the reve ' hf t 1 SSi ons ar ei ng.sent on the
reverse |i ngﬁ%%?g?t éﬂ‘gﬁﬂ 29%@{7% eéu%{%?f OFFeEn '(fugpué%?‘iﬂlaﬁdrﬁeﬁl%i‘te%ﬂumﬁe
reverse |inkhipf. A trensmsitters $2 Hncirdlitions nige setphit ciipd ARl penéafi&ea kdvalke link
(bl ock 1118). FEof.. le,. the.term nal y. .gener at.e .
acknow edgeglr'rétrlf/!fisj‘;v%11 8§¥§§5%?§6$8&W@&a§&5£ﬁ@ % stafiomy A K| the sevgese tligk
acknowl edgesigmdlsis atceivgd iyt dntérne 1206, cadidltidhe®By ahRodi 41236, hioBkssedh a
resune tran mtdé,l n n‘tﬁa g%L d pilot after conpleting the transm ssion
of the ac kﬁ?ﬂ?&? h’ﬁ‘g’ 5 E‘FWST PEOgesseb by jarflecoder d 284 torirasqyer the data and
transi ti onssigadlingkerit B9 tGRMal ho.hol d node in response to an exit
~event, which may _be reception of signaling to exit the control-hold

node, 404K ni ssiGontipflersiproresnars 20y andel268 diteptkthe aperation anbdsb|statisn 110

1120). [001 i . 1 : erformed by a

ter m) nal[ fo%ﬂj]ntlejl ti- (:lazrg’rlfegﬁre o%ér%ﬂeﬁlgﬁf% gzggg‘zigézaﬁ?r&qa%e@gﬁ%@ figles

conpl enent afoy cprtendlersdirogpssons $2RPpandt 1260) tebpectivdly.i Ar schpdilat 200 -ma{y%ﬂi%&]
0

Zlntctl-l a 12 sh O ar?d/@rl 23 léarg!er% % ?emrrmonfalsaagd ?nrg?fos&lxeggféttheogem?mglg %ar dsa%aat}'alngnQisg-ion

on the forward and reverse links.
[00119] The multi-carrier transmission techniques described herein have the following
desirable characteristics:
* Multi-carrier forward link that is backward compatible with Rev D forward link
- no changés to the Rev D physical layer,
® Multi-carrier reverse link that is backward compatible with Rev D reverse link -
new backward compatible R-ACKCH and R-CQICH structures that should not
impact hardware implementation, and
* Flexible configurable system - K FL carriers and M RL carriers, where
K<NxM and K>M.
[00120] The transmission techniques described herein may provide various advantages.

First, the techniques allow cdma2000 revision D to support multiple carriers using only
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termnal 120. For the forward link, at base station 110, an encoder
1210 receives traffic data and signaling for termnals. Encoder 1210
processes (e.g., encodes, interleaves, and synbol maps) the traffic
data and sivg?d200p/m¢f3e8nd gener at es output data for vari ouPCTUSLOAOTI669
l'i nk channels, e.g., the F-PDCH, F-PDCCH, F-ACKCH and F-GCH. A
nodul at or 1212 processes (e.g., channelizes, spectrally spreads, and

scranbl es) ¢ hemolahainddl ubSte! SRR SPMRLA ELTL ShAONSLS,

generates output Chips. A transmitter

converts to ewandg(e.guthe RFACKCH andtReCOICHN tb subpatumittyarti@aspemtion.s These
t he out put clj d link signal, ich is

tranem £t ed PaEsidy, 98 HEhARE By ondp ¥l Supan at thesbros dtpian an e
1252 recei vesxisting hinsiwags sich b khashgrnalds iagbehased. Sédhd, Highb Pedkdatbhles

as signals from ot her se, statians.and provi des a received signal to
a recgi ver ( S“?E%%a%&%%%?rﬁfﬁ%ﬂ?véﬁﬁmﬁ- odrdy the gse offmuylfiple &'-PDCHs

anpl i fies, foeQuRIPRYFL %ﬂﬁ@n?@%{p%mrdﬁgﬂv%g(%@gigﬂs%%og The flexible
downconverts, and di |tizes) t he received signal and provrides (fata

sanpl es. A GEHBurCHs Aok padyal insteseinsatagates with advancesds ViLShischwlogy.
d dd |40 t i d mhol .
espr ea@e121pn %&ﬂg@ ake @foludeli Meerda fﬁﬁé‘gﬂpéngé aﬂﬁdtgg%‘éf& gotsc% Tig) ﬁ%%”ﬂ

estimates. In an enbodi nment, receiver 1 and/ or
perform fil tS6pHoRg ([hesscheadingy arpmotintenilest t lihit ithet seopesof thé\ colwepid @escribed

1258 proces : ' l.eaves... and decodes) the ol
esti mat es aﬁg&e‘%ﬁé@?"aé‘g& ec%ﬁ%r%%gﬁ%grfh% & Gplicapiing R0 ts)ﬁcté??ﬁ tErbrighout
Si gngl i ng sél;@zgliéwemgi@caim i 03 113 tot termi gal dlzoa_ Denodul attc_')rI 1256
and de r enodul atipon a ecodi ng separately
for eadfbizn oo 1B Qi GRS P oy gmanh s uate 0
encoder 127@epresenied seing! aaf bf @ dariety a0 dliffGbAnRthddlodi&: shd fechniques. For

acknow edgementsl a%g C%Ew%e‘?orts) and generates output data f ]
vari ous reveF@BPIR; it dRRGReRS, cainmands; HommaipwsigRlspbResymRoIsQrdH-ships

R-PICH and it REGCHe rbfaimidbd ahdhgHonr 2hd ldﬁéx}éeaeseﬁ%@i B nl}jél“t?ep%ls%ﬁ’t%{l]eby

data and generates output chips. A transmtter Irons t
out put chi p¥olaessquHeRtEt destramegnatic Seaves, megneficgiedds onpartiiesj eptical fields or

transm tt edpyhigled Hr SN EoniARAi se station 110, the reverse |ink
signal is rgcei ved ggsnantenn?n%ef@ conditioned by a receiver 1230,

procesd¥d2By a Thossdefl skilhrwad@ Xrtherdappraciate thaprihe eafied Hiis@atie clogies]
1234 to rec t ta. signal i. sent ermnal 120. [0Q0118]
Control | er s? %?%séelgg%‘g%’ %ﬁglgsan dﬁ%@n@‘ﬁ} éEﬁPS t‘%"%’ﬁ@r’é‘t CoFHection, ydth the
station 110embodimests disohked Beinrmspbe triplehynted/ BN BlebiRsicl B2dwaRdcohdfider
store data arlﬁlvagrogrr am cocles ) L.

SO e, combinations of both. To clearly illustrate this interchangeability of

hardware and software, various illustrative components, blocks, modules, circuits, and

steps have been described above generally in terms of their functionality. Whether such
functionality is implemented as hardware or software depends upon the particular
application and design constraints imposed on the overall system. Skilled artisans may
implement the described functionality in varying ways for each particular application,
but such implementation decisions should not be interpreted as causing a departure from
the scope of the present invention.

[00124] The various illustrative logical blocks, modules, and circuits described in
connection with the embodiments disclosed herein may be implemented or performed
with a general purpose processor, a digital signal processor (DSP), an Vapplication
specific integrated circuit (ASIC), a field programmable gate array (FPGA) or other
programmable logic device, discrete gate or tramsistor logic, discrete hardware

components, or any combination thereof designed to perform the functions described
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for controllers/processors 1220 and 1260, respectively. A schedul er

1224 may assign FL and/or RL carriers to termnals and may schedul e
‘the termnals for data transm ssion on the forward and reverse

| i nks. [00MQPOOFHE3®Wy| ti-carrier transnission techni queZCHYSEIH/PHEES
herein have the follow ng desirable characteristics: Milti-carrier
forward link that is backward conpatible with Rev D forward link -

no changes therdiie ARganefalplupssecCiocdstotahay bévh lnhicropricbdsSr, bheMehs Gl e
that is backward conpatible with Rev D reverse [ink - new backwar ?

conpat i bl e RRAPeeRisdRaRbeepyrrwtentienal e esspia conkiler. quistacontrolsnow state
har dwar e i Nnph&ARRL ajl aAbd | g3 BL LaUr ab em - .

carriers and M RL carrﬁiiibgﬁs, .mgr egﬁ ES‘%&BI&SI}%&%_%A 5%83%%‘15%'%%0%“)[111‘%
transm ssi orflevisehine-gued padhinatipedohar HIP mayd pr midromoseasaroes plurality of

advant ages. mibidhafcessbii€otESi 1L gll 2000 .1 evi.si 0 to
support mul t1pl cgsrsrlltg’e‘r)ﬁs, ‘thrrsqu %‘glﬁ%‘?\ K c%"%é@é&%ﬁ%@ £BsP o, or any
PCT/ 052006/ @ik 6&h confignyatidny sof t ware/ firmvare upgrade. Rel atively

m nor s ar to.some R.. channels (ge.q.,, the R ACKCH and

R-CQ Cl(hft?a?]g supsgg?&%hsl of -acé??tﬁ%dr °5pg¥g31?filh6]n .d%ﬁ%@g% . FORGEROD Yty dhe
handl ed by snfbbdiatestsfdisdiosed derepgmag beadmbdaeedodedil$ iR hhdRares $n ahRfware
exi sting hard\é\e{e su%h gs channel cards maybe reused. Second, higher

peak data r&1OSULC FESPELOLH BIRSPERR ObH! # FRMbpRtigaref thtva: oA selware madule
Third, the fkidalint RN heRBGHS i [

i nprove di vgfagi t 1 whi ch matyeliE Fovaéﬂgas%#hgi%%egﬁg’ g%??:&g)rﬁwmory’
structure afEd AREERPTY, ’ieﬁléﬁe@angérdi disky 2 remoxelds disks h CRIROM eer any MhS|
t echnol ogy. kO£ ééelggjj Tacl ud i ference and, to
aid in locating '(?:'Sidrretl ain @ggt{l?‘gﬁlsﬂ %Sﬁ%g%ﬁka&gtg{agé ﬁlg 1%?8%‘5’2%51 %o
linmt the stsmeocspsor Rechctbridheproceisssantye infimmaniomiromndand, wikte dnfohggn

concepts ma V, i ildty in other.sections fhroughout the
entire spec%/of :ageasﬁ?lggghf@?%z#‘ tﬁ%%@%m%?ve’s%els Ordgse medium 14 %&ﬁﬂ:egral to the
under st and pivatssém{Brerprocessor and il YoragesmBaivmbaay feide &5 8N ASIC UTHhB QA SAOY
of a variety of djf.ferent technqlqgies and techni ques. For exanple,
data, inst r%(}a F%?hd ,mgdjﬁﬁémaﬂi g‘l‘g’%r?ifﬂn&ﬁ‘,’e’ Sregrrapegsor gpd the staypgsgnedium
and chi ps mhptesiieys BicrerfeiposRt thanesahaibalt he above description
may be rﬁ)resent,{eﬂcile bé' vol tages, currents, el ectromagnetic waves,
magnet 108136l ¢ ds e PPy essption of tha diseloaqdpmhedimenis is pravised twenahleyany

conbi nat i OnpdrArsRAled 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 departing from
the spirit or scope of the invention. Thus, the present invention is not intended to be
limited to the embodiments shown herein but is to be accorded the widest scope

consistent with the principles and novel features disclosed herein.
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[00123] Those of skill would further appreciate that the various
illustrative | ogical blocks, nodules, circuits, and al gorithm steps
described in connection with the enbodinents disclosed herein may be
i npl enented as el ectroni c hardware, conputer software, or

conbi nati ons of both. To clearly illustrate this interchangeability
of hardware and software, various illustrative conponents, bl ocks,
nodul es, circuits, and steps have b cri bed above generally in

terms of their functionality. Wether Suc functionality is

i npl enented as hardware or software depends upon the particul ar
application and Idesi %‘1‘ cons rq%i nt ss.i nposed on the overall system
Skilled artisans—may -1 HEPEREP PHE ¥lescri bed functionality in

varyi ng ways f oratéashonaprbéssstr abnfigupéd watccaive an basignmanihof multiple forward
i npl ement atj, Qn deci si.ons shou] d not be interpreted as causing a
departure f?ﬁh@@h%“@%p@%&t A PeeteEmre Me@bo‘?’i’?ﬂ?oﬁﬂ‘gi‘i r%?éve data
various il gsfhdkiondnlonsbembreldf @fsultiple ¥l Rfriers@fld Ci rcui ts descri bed
in connection with the enbodi nents di scl osed herein nay be

i npl ement ed or peReBeEauplod torfhe atdeaskens PIPRESIBse processor, a digital
signal processor (DSP), an application specific integrated circuit

(ASIC), a field programmable gate array (FPGA) or other programmble
| ogi ¢ devi ce, dikcr etBhegapparatys ©f anlaiins tlorwhesein cthe ditstepsit ened prepresoe is

conponents, or._any.conbi pat i on t her eaof g@? ed .10 % .

Funet ons e lERat i S SOhahALaR oo ARkt B b ab A e oo
gener al - purfplosgrigy. ocessor nmay be a m croprocessor, but in the
alternative, the processor may be any conventional processor,
controller, mcrocontroller, or state machine. A processor may al so
be inplemented as a corbhgpatdnan offclGMMy tvtitgein b | tefeast€ole pravessor is
conbi nation of a DSP and a m croprocessor, a.plurality o

f
mi cr opr oces¥Bfigured frsed depiprated RE sigpglingsao? REmprydn FUHER 1emethe A Lgast
DSP core, Of,catly caribGhd &HeleitO Bdi Gldfed HI O8RS bR 2l prith@y ¥ Qfafrie@ fandng
met hod or algorithm described in connection with the enbodinents
di scl osed Hibe siuttipleljL barriensbodi ed directly in hardware, in a software
nodul e executed by a processor, or in a conbination of the two. A
software nodule may reside in RAM nenory, flash nenory, ROM nenory,
EPROM nenory, BEPROWheeagpasatusr ofi cidier §, wisrain dibskat Basteomsy pbdcessdi 9,

a CO-ROM or an her . form.of storage diumknown in the art. Al
exenpl ary sqogﬁgégg %ﬁ‘%}mt?gcﬁlg%ﬁfémf@ry gﬁ‘ecaﬁ}%g%(g?&ceé\’fcsﬁg}aﬁna% fc{rﬁzgll
processor Catip'ddale pivh@fyFldagierf rom and wite information to, the
storage nedium In the alternative, the storage nmedi um may be
integral to the

5. The apparatus of claim 3, wherein the at least onme processor is

conﬁguied to select a base station for data transmission on forward link based on

received signal quality for the primary FL carrier.

6. The apparatus of claim 1, wherein the multiple FL carriers and the at
least one RL carrier are arranged in at least one group, each group including at least one

FL carrier and one RL carrier.

7.  The apparatus of claim 6, wherein the at least one processor is
configured to receive paékets on the at least one FL carrier in each group and to send

acknowledgements for the received packets in each group via the RL carrier in the

group.
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processor. The processor and the storage nmedium nmay reside in an
ASIC. The ASIC nmay reside in a user termnal. In the alternative,
the processor and the storage nmedium nay reside as discrete
conponents in a user termnal. [00126] The previous description of
t he di scl osed enbodi nents is provided to enable any person skilled
in the art to nmake or use the present invention. Various

nodi fications tog thegge adigest 3anh! 5. Ba i1y rent t hose
skilled in the_ art, and ﬁ% generi_ca_1 &i’nciffeggq%éefait ﬁlg%?h(g{réeP}r? %ﬁ‘)’f be
gl

applied to corbgredinsmdeshennshiquplintindiegiont (GQY) fremms foh chesgi Teast one FL
scope of thejavendke j.pvention is not intended
to be Iin‘itglgﬂto thegrgﬁgg%ﬁhn%%?gmg%@m%i%@gﬁn but is to be accorded
the wi dest scope consistent with the principles and novel features

di scl osed hereing 28 ALNS 1. An.apparat us. conprising: at |east one
processor confi gired L& ra%%aé?t{l/seogﬁlaﬂgség%ﬂp_ e %Mﬂr‘%qrénf@m@arwp 1s
link (FL) calesigiatedl @nal gatupl grtSdry BIecdrMe bA@ wherdin (RLAt 162F bh& HrocBREr 10
receive data_ transm ssion.on_on r(%{z%m)re of the multiple FL

t

carriers; aff Foees gnating REtcayries én eashegroppovia dhpogroup primagy
appar at us offLGhiiefn 1, wherein the at | east one processor is
configured to separately denodul ate and decode the received data
transnission for each FL carrier. 3. The apparatus of claim1,
wherein the at | ggast R'&?eﬂR{d%ﬁ]?ﬁ% Is configured to send designated
RL signaling on a primary RL ¢ Frigr anong the at |east one RL
carrier, and to Yeywingandssiggnat ofl nfltipde frmwhidrignko@ LR catiersainy aFleast one
carrier anomerskﬁﬁ({ﬁtcweg Ak carriers. 4. The apparatus of claim 3,
wherein the at Teas ne pr’ocessor is configured to originate a call
on the primary Rieceieing dstn tandnitsior @Ceie\te nirgofthé BAIHHN FIC 8drtiersSet Up on
the primary FL carrier. 5. The apparatus of claim 3, wherein the at

| east one processor is configured to select a base station for data
transnissi on on fior warké nhéthdd d¥ased 10 furth&CBhpadingi gnal quality for
the primary FL carri.er.. §. The apparatus of claim1, wherein the

mul tiple FL car rPEfeng fesigned KL sigasling qpaprimayfly carienamons tha mydtiple n
at | east OnNpL g4fAME; angach group including at |least one FL carrier and
one RL carrier.

sending designated RL signaling on a primary RL carrier among the at least one ;
RL carrier.

12, The method of claim 10, wherein the multiple FL carriers and the at least
one RL carrier are arranged in at least one group, each group including at least one FL
carrier and one RL carrier, and wherein the method further comprises:

receiving packets on the at least one FL carrier in each group; and

sending acknowledgements for the received packets in each group via the RL

carrier in the group.
13.  The method of claim 12, further comprising:

sending channel quality indication (CQI) reports for the at least one FI. carrier in
~each group via the RL carrier in the group.
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7. The apparatus of claim®6, wherein the at | east one processor is
configured to receive packets on the at |east one FL carrier in each
group and to send acknow edgenents for the received packets in each
group via the RL carrier in the group. 29 8. The apparatus of claim
6, wherein the at | east one processor is configured to send channel
quality indication (CQ) reports for the at |least one FL <carrier in
each group via tha, &Mphﬁﬁsb&nﬁﬁﬁgroup. 9. The apparatus of claim
6, wherein one FL carrier .in each group is designated as a group
primary FL carri &reanyfy egeiving #n aspignaent| of aaltipla dorprnsclads@L) carriers and at
configured t 55V E el TRE } . he RL carrier in each group via
t he group prligﬁfary I‘@ES car F(IR%?BQ?%-?E%{ nmet hod conpri sing: receiving an
assi gnment of numadaps dorf teceiming ddty krafishiysioraoni eres omnmbratof |tha siuliiple FL
reverse 'i”kcafr%s) carrier; and receiving data transm ssion on one or
nore of the nultirple FL carriers. 11. The nmethod of claim 10,
further conprising: receiving designated FL signaling on a primary FL

carrier among the_multjple FL triers, and sendi ng designated RL
signaling on a pﬁ?mr@h&”@wwgg{a‘a‘ﬁgﬁgﬁlﬂ%%’mﬂ%t one RL carrier.
12. The net hod Oheﬁﬁﬁfoﬂt&&wﬂg"&éi@ﬁﬁedpﬁsi@dﬁﬁﬂigmnea Pm&d'eT! @meraaﬂgﬁg%

at least one RL carrier are arranged in at |east” one group, eac
group incl ud‘i“ﬂﬁplalecé‘a@fS%We FL carrier and one RL carrier, and

wherein the nmeth : 1 ol 0 he_at
oast one FL car fhars ok SRR ARk AR kL ARl B IAEEE) RLOBul R Bhy e
the recei vedtlsadree BLicariench group via the RL carrier in the group.
13. The method of claim 12, further conprising: sending channel
quality indication (CQ) reports for the at | east one FL carrier in
each group via the RLTlappamtusiof ddim b, svbereis theldultifle FIppariak Wad the at

conpri si ng: neans f-or recei vin si.gnment of [tipl f or war.d
Pk (FL) I, LRS00 KT Carrick tc arraniged 1n f Teast e group, each group tnluding at least one

FL carrier and one RL carrier, and wherein the apparatus further comprises:

means for receiving packets on the at least one FL carrier in each group; and
means for sending acknowledgements for the received packets in each group via

the RL carrier in the group.

17.  The apparatus of claim 16, further comprising:
means for sending channel quality indication (CQI) reports for the at least one

FL carrier in each group via the RL carrier in the group.

18. A processor readable media for storing instructions operable to:
receive an assignment of multiple forward link (FL) carriers and at least one
reverse link (RL) carrier; and

direct reception of data transmission on one or more of the multiple FL carriers.

19.  The processor readable media of claim 18, and further for storing
instructions operable to: .
direct reception of designated FL signaling on a primary FL carrier among the
multiple FL carriers; and
‘ direct transmission of designated RL signaling on a primary RL carrier among

the at least one RL carrier.
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| east one reverse link (RL) carrier; and means for receiving data
transm ssion on one or nore of the nmultiple FL carriers. 15. The
apparatus of claim 14, further conprising: means for receiving
designated FL signaling on a primary FL carrier anong the nmnultiple
FL carriers; and nmeans for sending designated RL signaling on a
primary RL carrier anong the at |east one RL carrier. 16. The
apparatus of claim 14, wherein the nultiple FL carriers and the at

| east one RL carrier are arranged in at |east one group, each group
i ncludi ng at | eag0. onAn apparatas cangprismgd one RL carrier, and wherein

t he apparatus further, conprises: neans r ceivin

at |east one FL e%?qa?tepnq TQeSeRT gf?’bﬁ%?e‘%g% 0 E?érhr?gfq\‘ogvl] @gllé%?t%gfgp palifis
acknow edgengpived fofrmilfipler RELihsahelfas khnmelire a0 atkngwiudgenment fort éueh Mata
carrier in the group. 17. The _ apparatus_ of cl

im 16, rther
conpri si ng: chiErek with ranseHYEARP! CRdh ABIEIEH A iﬂieygart%&ﬁ@é‘fa{ g’ng‘infﬁte) a symbol
reports for s%lcgﬁné%t heait @ne cahngarahlieio | ftn&ateh ntydalaboy | §nitols Hbr an

1
carrier int group. 18. A processor readable nedia for, storin
i nst ruct i onsclopwiedsementhapmet bpspd onrsyebel spanenses & themultipledaty p&@pals;
link (FL) car&iers and at | east one reverse link (RL) carrier; and
di rect receﬁPl on of data transm ssion on one or nore of the nultiple
FL carriers. 19anEmmrpcopisidotheratkdstivine proseliser. of cl aim 18, and
further for storing instructions operable to: direct reception of
designated FL signaling on a primary FL carrier anong the nmnultiple
FL carriers; and2di r eThe tapparats i claino 200 eghegeint thel 4Rl lesst gmel progessor &
primary RL carrier among the | east one. RL carFli er 31'28. A? d
appar at us cGAMIFUEsd1g: Tesgve thespacksis op tht BULple dain chytel 414 BudiRla forwar
acknow edgeqgRFELf@fridgackets received on multiple data channels, to
channel i ze an acKknow edgenent for each data channel with an

ort hogonal code assigned to the data channel to generate a synbol

sequence for thejdat apghannelems ai3dcihn PN aHRESn MR Ut feh® oY Ploestorl

an A
configured to replicate the symbol sequence for each data channel multiple times and to

sum replicated symbol sequences for the multiple data channels to obtain the

modulation symbols for the acknowledgement channel.

23. The apparatus of claim 20, wherein the at least one processor is

configured to use an orthogonal code of all zeros if acknowledgements are being sent

for only one data channel.

24.  The apparatus of claim 20, wherein the number of data channels is

configurable.

25. The ap}ﬁaratus of claim 24, wherein the at least one processor is
configured to use orthogonal codes of a first length if the number of data channels is
less than a first value, and to use orthogonal codes of a second length if the number of

data channels is equal to or greater than the first value.

26.  The apparatus of claim 20, wherein the orthogonal code for each data

channel is a Walsh code.
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acknow edgenent channel based on synbol sequences for the nultiple
data channels; and a nenory coupled to the at | east one processor.
21. The apparatus of claim20, wherein the at | east one processor is
configured to receive the packets on the multiple data channels via
multiple forward link (FL) carriers. 22. The apparatus of claim 20,
wherein the at | east one processor is configured to replicate the

symbol sequence for eamlk gpbansheNoRIm MY, tikkdn theBsuaME da8 RAELS. are
replicated Sf[ﬂb0| sequences for the nultiple data chanhels to obtain
0,

the nodul at fosward skt datagshanpels GERREHISE sryé warnulsblenforvard 2@k catriers in a
appar at us of c&deahisk MWEETEA Reds HMQ_ %F _one processor is
configured to useI asn orthggeonaf' gg e o)!‘ a zeros if acknow edgenents
are being sent for only one data channel. 24. The apparatus of claim
20, wherein the %(rberA fthggggmcrﬁhﬂmel s is configurable. _25. The
apparatus of clai'm 24, erern Y he &t |east one processor is
configured to usebaitihgadnailedgaemtofor packets sdcetved g thuitfpld da shafiagy; of
data channels is _less than a_ fi rsa&?val u?dr angéitao use qrthogonal

codes of a secondPHFHFRE P 3okROHAgREent tenchisrrelswith ap rtogens!
or greater tdode atsigedl itd He d4f sHRnnet o g%&t@ﬁ@?&l@q&he@fc@'tﬁ@ @ta channel;
wherei n the orthogonal code for each data channel 'is a Wl sh codaé]f1
32 27. The e\aﬁlﬂarat us of claim 20, wherein the nmultiple data channels
are forward pac = q%l—g)] LT r
link carriers i nlggﬁer%gﬁ en%ﬁ@%@@(ﬁloﬁyﬂh}g?lgi pl e A%:gcgévgﬁf(?t 5 ngsef;%wx%gn
A net hod corfyrbel ssguenees far e mpltinlk dsatlwogesent s for packets recei ved
on nultiple data channels; channelizing an acknow edgenent for each
data channel with an orthogonal code assigned to the data channel to
generate a symbol9seqibamethiodiof tlhim d8tweherdinteaieneratiithg @@ Rtibm ymbols
nodul ation synbols for an acknow edgenent channel based on synbol
sequences f Or PHE mul ti pl e data channels. 29. The nethod of claim 28,

wherei n the generdlicatihgithesyiibdubayies fnbakoldfa channel multiple times, and

summing replicated symbol sequences for the multiple data channels to obtain

the modulation symbols for the acknowledgement channel.

30.  The method of claim 28, further comprising:

using orthogonal codes of a first length if the number of data channels is less
than a first value; and _

using orthogonal codes of a second leﬁgth if the number of data channels is

equal to or greater than the first value.

31.  An apparatus comprising:

means for obtaining acknowledgements for packets received on multiple data
channels;

means for channelizing an acknowledgement for each data channel with an
orthogonal code assigned to the data channel to generate a symbol sequence for the data
channel; and

means for generating modulation symbols for an acknowledgement channel

based on symbol sequences for the multiple data channels.
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conprises replicating the synbol sequence for each data channel
multiple tines, and summ ng replicated synbol sequences for the
multiple data channels to obtain the nodul ati on synbols for the
acknow edgenent channel. 30. The nethod of claim 28, finther

conpri sing: using orthogonal codes of a first length if the nunber of
data channels is less than a first value; and using orthogonal codes
of a second lengtydy if e wmlgr f tey C | 5. . ayal

greater than the irstﬂ\t%a?ﬁge. 19P,X\Ir?ﬂgp%1ér§?%§ﬁc§lﬁp%%ﬂ%n%? %éélgrﬁg{l?otpe
obt ai ni ng ackedidtiodgenbels sofipnisepacket s recei ved on nultiple data

channel s; neans f annel i.zi an .acknow edgenent. for each data,.
channel with an ngé; %goég??gllcatggg&ge 5@%‘?03 REYPE ﬁ%acgg?tg céﬁglra?ﬁ%?‘%ﬁ’i? umes,
generate a sydbol sequence for the data channel; and neans for
generating nodul ati on_synbol.s foy, an acknow edgengent channel  based
on synbol sequend®@ny fr SWW?L‘W"&%’H’( QPE'EHH?H‘PE? T thpsmyyiplerdaga channels
appar at us ofto ebRinthémodiiBEdriymbbGorMa BsknbRiedgdanat: ekdnngr. t he

nodul ati on synbol s conprises neans for replicating the synbol
sequence for each data channel multiple times, and neans for sunmm ng

replicated synbolkzseqyg %@ﬁr r liﬁfhﬂ dat.a _channels to obtain
t he nodul ati on synbol s ? ) taﬁg oaftgl}%g\?\}f’e geérrrgr??ﬁ% annel . 33. The
apparatus of cl amreegsifor fising othogonatsodesi af g firstdength iff the musibegoDxiatdchgmumdd

codes of a f. i.f the nunber of data channels is |ess than
a first val dée{egsgt%%‘?%g%sggal?edran‘ﬁsi ng orthogonal codes of a second
length if the numizens fifr wiigaortiwigamdiadodes 6f a@peedndt length iftRAE@hbdr N Hata
the first value.. 34. agg%r%tgﬂs gﬁ:hon"or,i sj ng: at | east one processor
configured t02BBIAS FAupLipIOr BFeatsh e eIt X endi cation (CQ) reports
for multiple forward Iink (FL) carriers, each full CQ report ,
indicative of received signal quality for one FL carrier, and to

send-the full CQP*repOPRRBPEES ¢opeprising:
at least one processor configured to obtain full channel quality indication (CQD

reports for multiple forward link (FL) carriers, each full CQI report indicative of
received signal quality for one FL carrier, and to send the full CQI reports for the
multiple FL carriers in different time intervals on a CQI channel; and

amemory coupled to the at least one processor.

35.  The apparatus of claim 34, wherein the at least one processor is
configured to cycle through the multiple FL carriers and select one FL carrier at a time
for sending full CQI report, and to send a full CQI report for each selected FL carrier in
a time interval designated for sending full CQI report.

36.  The apparatus of claim 34, wherein the at least one processor is
configured to obtain differential CQI reports for the multiple FL carriers for a particular
time interval, to jointly encode the differential CQI reports for the multiple FL carriers
to obtain a codeword, and to send the codeword on the CQI channel in the particular

time interval.

37.  The apparatus of claim 36, wherein the at least one processor is
- configured to select a block code based on the number of FL carriers, and to jointly

encode the differential CQI reports with the selected block code to obtain the codeword.
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multiple FL carriers in different time intervals on a CQ channel;
and a nenory coupled to the at | east one processor. 35. The appar atus
of claim34, wherein the at | east one processor is configured to
cycle through the multiple FL carriers and select one FL carrier at a
time for sending full CQ report, and to send a full CQ report for
each selected FL carrier in a tinme interval designated for sending
full CQ report. 36. The apparatus of claim34, wherein the at |east
one processor is configured to obtain differential CQ reports for,
the nultiple FL 38arriThesarperatus phiclaimuBsr whereipe then fle 6ag) On? PrOGSBIRL |5

encode the dlffer nt| t r

bt ai n & CotEAERES AR pg e R AHL SO bRt i drofoal of ol Blsblectel
parti cul ar ugbmﬁumﬂterval. 37. The apparatus of claim 36, wherein the
at | east one processor is configured to select a bl ock code based on
the nunber of FL carriers, and to jointly encode the differenti al

CQ reports wthg he 8Rl gfafifushbP Chei08s, twherelnt dienat ﬂl@lst:odevpnombssor 34
38. The apparatus of clai'm 34, wherein {he at Ieas roc or
configured canfighied ie|charenelizg Fref gadewesd W ﬁBr‘iﬂthﬁ?I}‘i‘ 5ﬂ 6%??3‘? B?f‘ﬁe
for a selec%gﬂm_base station. 39. The apparatus of cIa|n136 wherein
the at |east oné processor is configured to channelize the codeword
with an orthogonal code for a selected base station. 40. The

apparatus of clajn 34, wher . i . i

Code. b1 vi si on MICT pi TreARBEau QAT 34 opiskeih s Ry P RaichOlreor o
obt ai ni ng f gbde DivasivIEVulipad Adcyssi (CDMA) system( CQ ) reports for multiple
forward link (FL) carriers, each full CQ report indicative of
received signal quality for one FL carrier; and sending the full CQ
reports for the pul tigkheifold cemptisieg:s i n different time intervals on
a CQ channel. 42. The net hod of cla, ther C S

channefi zi ng eactht#inig f@@hﬁnéﬂ(ﬂuﬁh‘%l{‘ (5{: fo °t lp:l o@r‘gard link

sel ected baggy skl Yich 41 COICrepEt HitHcaive Qﬁawwba s1gmr ity for one FL

conpri si ng:
carrier; and

sending the full CQI reports for the multiple FL carriers in different time

intervals on a CQI channel.

42.  The method of claim 41, further comprising:
channelizing each full CQI report with an orthogonal code for a selected base

station.

43,  The method of claim 41, further comprising:

obtaining differential CQI reports for the multiple FL carriers for a particular
time interval;

jointly encoding the differential CQI reports for the multiple FL carriers to

obtain a codeword; and
sending the codeword on the CQI channel in the particular time interval.

44.  An apparatus comprising:
means for obtaining full channel quality indication (CQI) reports for multiple
forward link (FL) carriers, each full CQI report indicative of received si gnal quality for

one FL carrier; and
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obtaining differential CQ reports for the nultiple FL carriers for a
particular tinme interval; jointly encoding the differential CQ
reports for the multiple FL carriers to obtain a codeword; and
sending the codeword on the CQ channel in the particular tine
interval. 44. An apparatus conprising: neans for obtaining full
channel quality indication (CQ) reports for nultiple forward |ink

(FL) carriers, egghn I {fndi catd . ived.sianal
quality for one FL ;cngr rsfﬁg gﬁ%?%gg%og@f%%/ﬁlg (e%{lllgl{lﬁ%%;[h%g‘?%% ﬁl %aerent
reports for tivkeimbenvals i £C@QLclwaneli ers in different time intervals on
a CQ channel. 45. The apparatus of claim44, further conprising:
nmeans for channelizing each full CQ report wth an orthogonal code

for a selected Base FThapparatusdf claithd4Mnkerabusriche:cl ai m 44, further
conprising: neans_for .obtaining differ i.al CQ reports for_ the
nul tiple FL carr &P F‘Hr@%‘é’?‘@i@ﬁh%ﬂ&%ﬁpﬁﬁt%@ oftagnnak gede for a
j oi ntly encagélestgd bdze siidf. erential CQ reports for the nultiple FL
carriers to obtain a codeword; and neans for sending the codeword on
the CQ channel in the particular time interval. 47. An apparatus
conprising: at | agst PREPEARRSYChink 2 @Y SinbOsgper ate in a
control -hold node that alfows or transm ssioh of“'a gated pilot, to
recei ve a data chHeansefor sbiainingndiffefentiasle®@I tepoits fvithe multiplé RE carriers for a
control - hol ﬂaﬁ@ﬁﬁrﬁ&@jnttér@zﬁsrﬁt the gated pilot on a reverse link if
no other tfansm ssions are being sent on the reverse link, and to
transmit a full miekst foorjointle encaley #e difftentidl QI a3 HS RN MuEPREENY
sent on the %%Xn%rgebt” nk; -and aanréEnDry coupled to the at |east one

R R A B G

processor. e a aim47, wherein the at | east one
processor is combarguor deliding @iteécdeRorC kN and edieBMe? ih e BAGKALS time
received on.the data channel, to send the acknow edgenents al ong
with the fulP® ¥4 ot on the reverse link, and to resume transmitting
the gated pilot after conpleting transm ssion of the acknow edgenents
on

47.  An apparatus comprising:

at least one processor configured to operate in a control-hold mode that allows
for transmission of a gated pilot, to receive a data channel sent on a forward link while
in the control-hold mode, to transmit the gated pilot on a reverse link if no other
transmissions are being sent on the reverse link, and to transmit a full pilot on the
reverse link if a transmission is being sent on the reverse link; and

a memory coupled to the at least one processor.

48.  The apparatus of claim 47, wherein the at least one processor is
configured to generate acknowledgements for packets received on the data channel, to
send the acknowledgements along with the full pilot on the reverse link, and to resume
transmitting the gated pilot after completing transmission of the acknowledgements on
the reverse link.

49.  The apparatus of claim 47, wherein the at least one processor is
configured to transition out of the control-hold mode upon receiving signaling to exit

the control-hold mode or upon transmitting data on the reverse link.
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the reverse link. 49. The apparatus of claim47, wherein the at |east
one processor is configured to transition out of the control-hold
node upon receiving signaling to exit the control-hold node or upon
transmtting data on the reverse link. 36 50. The apparatus of claim
47, wherein the data channel is a forward packet data channel
(F-PDCH) sent on a forward link carrier in a Code Division Miltiple
Access (CDMA) sy m . rj.Slng.. operating.in.a

control -hol d md?ot?hatﬁélalpghv{s%% g?a?r%g%@n‘%/hs%él}%ﬁwo(g%a&ﬁﬁ? & piqrypnd packet
recei ving a dkd ehanheln(@PDEEN tsextnom afforwaad dink i daktienthh laeCode Divgsion Multiple
control - hol d, node. tr?nsm'tting the gated pilot on a reverse link if
no ot her traﬁ%cr?fss(gpm VDI PY ng sent on the reverse link; and
transmtting a full pilot on the reverse link if a transmssion is
bei ng sent on the_ reverse Link. 52. The nethod of claimb51, further
conpri sing: generdti ng BSHROGPBEGERENt s for packets received on the
data channel ; s j 1 I i t . ol ot
on the reverse I%%%aﬂg%gﬂwﬁﬁgﬁ%%%gg%ﬂ%@ﬁ on o? \éftn]["l%logg? %%&HP@%@
af ter conpl eti ng reqearing daih oanoél sehicon adforrradlinkiybiteintthe cmttohbold encedes e

i nk. 53. An app LUS,. Sk0g; . rating in .a. .
control -hold m)dgIr EW%\%%%? ggoﬁér]gaﬁ%%‘le%%{ngg&%f) ogﬁerg%{]%ﬁ‘ssd?rfsoﬁr? being
means f or . r eesfonthgreaedaliak;@hdnnel sent on a forward link while in
the control - hold node. ne Jor transmtting the gated pilot on a
reverse link if ﬂ’@“ﬁ?ﬁ@g%ﬁ@f@{#%i ﬁgversfrlglkﬂgﬁﬂﬁn?gﬁ?"rbﬁ 78 sphpertle
l'i nk; and neewngseflaik. transmtting a full pilot on the reverse link if
a transmssion is being sent on the reverse |link. 54. The apparatus .
of claim53, further conprising: neans for generating
acknow edgenent s shor g kRitdd'ogeRinY S thdr Rémpiddife; channel ; neans for
i h

sendi ng the acknow edgenents along with the full pilot on the reverse
- generating acknowledgements for packets received on the data channel;

sending the acknowledgements along with the full pilot on the reverse link; and
resuming transmission of the gated pilot after completing transmission of the

acknowledgements on the reverse link.

53.  An apparatus comprising:
‘means for operating in a control-hold mode that allows for transmission of a
gated pilot;
means for receiving a data channel sent on a forward link while in the control-
hold mode; ,
means for transmitting the gated pilot on a reverse link if no other transmissions
are being sent on the reverse link; and
means for transmitting a full pilot on the reverse link if a transmission is being

sent on the reverse link.

54.  The apparatus of claim 53, further comprising:

means for generating acknowledgements for packéts received on the data
channel;

means for sending the acknowledgements along with the full pilot on the reverse
link; and

37



link; and 37 neans for resum ng transm ssion of the gated pilot after
conpleting transm ssion of the acknow edgenents on the reverse |ink.

means for resuming transmission of the gated pilot after completing transmission

of the acknowledgements on the reverse link.
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