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priority to co-assigned U S. Provisional Application

No. 60/701, 206, entitled "Asynmetric Mdde of Operation

in Multi-Carrier Conmmrunicati on Systens,"” filed on July

20, 2005, and to co-assigned ly,s. Provisional

Appl ication No. 60/709,944, entitled "Asynetric Mde
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[0002] The present invention generally relates to
wi rel ess communi cation systens and, in particular, to

Jti-carrier co LAt | systens providing
@u ?F'PE‘ %’d@?%@g@r ron. Background [0003] A
[0001] Comﬂfﬂhlec phdsant %ysﬁic%ﬂbﬂamﬁﬁ@\éprdﬂnﬁ opMeBiassiphan VSt WeeRisional
a nunber of base stations and access terninals

Awligatian NonR0/G01.2QwantifRd résunetric Mpdeas FiPeEHigh in MptiaCarrier
(ansr?l Stat o§ys{ anf ?e?lco%sﬁll (ﬂﬂl and R ES-8KidnkBK. 9rPr0V1s1ona1
PETRRCT ers "t ransm ss rof‘n an access termn

A@h@aﬂitﬁﬁBIoSB@/UO@,BM Eﬂﬂkieﬁé‘@;emeMerMndabf @pgration in Mult1 Carrier
communi cate with o

nore b e .
G SR SBT3, ik Sigistal 20N R TE Je e eporated
H%ﬁ:n‘f"ﬂgwfgfe .ide access termnal is active and whet her
the actcess termnal is in soft handoff. [0004]
Wrel gss comuni cation systems are w dely deployed to
provi de various types o ' ion (e.g., Vvoice,
data, etc.) to nmultipl eﬁé@@%ﬁ syst(errg may be
meed on code division multiple access (CDMA), time

division multiple access (TDMA), freguency divi sion
[0002] nul t i Pleepraseatiyentumnegnerally Telefes o MirejgspFemgpicgdon systems and,
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Speedien may be designed to inplenment one or rmre
standards, such as |S-95, cdma2000, |S-856, W CDVA,
TD- SCDVA, and ot her standards.[0005] In response to
%mﬁg &yi ng demand for multinmedia services and
rate data,
[0003] A communication system may provide communication between a number of

base stations and access terminals. Forward link or downlink refers to transmission
from a base station to an access terminal. Reverse link or uplink refers to transmission
from an access terminal to a base station. Each access terminal may communicate with
one or more base stations on the forward and reverse links at a given moment,
depending on whether the access terminal is active and whether the access terminal is in
soft handoff.

[0004] Wireless communication systems are widely deployed to provide various types
of communication (e.g., voice, data, etc.) to multiple users. Such systems may be based
on code division multiple access (CDMA), time division multiple access (TDMA),
frequency division multiple access (FDMA), or other multiple access techniques.
CDMA systems offer some desirable features, including increased system capacity. A
CDMA system may be designed to implement one or more standards, such as IS-95,

cdma2000, IS-856, W-CDMA, TD-SCDMA, and other standards.



mul ti-carrier nodul ati on has been proposed in wrel ess
communi cati on systens. There renmains, for exanple, a
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[0005]

[0006]

[0007]

mul ti-carrier comruni cati on systens. SUMVARY [ 0006] A

nmet hod and system for providing asynmetri c nodes of
operation in nulticarrier wreless conmunication

systens. |In one node, a net had may assign a | ong code

mask (LCM to an information channel associated with a

pl ur 3 dspoe thandaraivihg BkmeRl fdrahsitifr@diar engedstandatigh-rate data,
froma base station or access network to an access

Bt epmier mogulation bes bqfél)@r@wed iRV W@H@t‘ﬁ?f&n Yitegns. There

se |i rri N [

rl&gé{1 %dgorate Q‘}fﬁneglgt o%éal});ﬁ E %g%%e anne (Bg%x multi-carrier

cofiiamicatioeBystehad. a rat e control (DRC) information and
acknow edgnent (ACK) information, and the nultiplexing

may be code division nmultiplexing (CDM. The access
network may instruct tgenpeiagey terninal whether to

mul tiplex the DSC i nformation or not. In cases where a

f eediactetiadoma kystea fesprovising mtrmg@es naasles tp& oparpiion in multi-
h | d d i th
A ISR AR i SR S e S Hedas. CouBAiTE Y %3, 2 tone

oS tfatte ILAMIEG t@ 6 BFSmiARToNI Adhnel asotiaretibitt PbRxalithef Ezsi@ard link
informati on. The method may further offset the ACK

carffest iweitanemitolata fremadipes Halion elaceess nediRsk tq Hbadogtpdppinal; and
nlnhlgéleg etf’i‘é( 1r1;f8m"f'a\f%ﬁ-18§1§?nell %tnﬁ%ﬁatv Ifebé lfﬁﬁd(%meq nﬂ{ehl‘ﬁ HB¥on channel

isron mui or mati on channel on an
thdyr ﬂnhhleamdeasn ofe QF Idma rsolice ahanrtel DSA) tinfohrratomgldata rate control
di vi si on nultlplexed

f I t.h
St e, bl e T SLRER S RRTEL, MG may
&e?&lgvcﬁ{lﬁfé)n\’\fnﬁﬁpg&llﬁ (é]gﬁﬁv‘oflqes accféE’sdnét%rlpBﬁy instruct the access

ormati on nay rther conmbined with DRC cover
teymiball whetindrito mudtiplen s BS Chipfordation ondels Inmaseﬁo:vlhfsr@ ladeedback

R B0 R ok 9 R TR 0 06 v same

RERP AhbBgle -ﬂi@vafd Nk ERASsMBE @@délssﬁ\;‘l@t\xﬂo';)kfrﬁﬁy\/aﬁsﬂrubt ﬂ!lke access
carriers and one reverse link carrier with 15 uni

teprigalcetieonmulipleasiic Jadd intormatione cdbe method may. f“ﬂ‘i@f offset the
égf(fs%?%%ggf 58 qge qg\%sse lnlﬁ%/toa{e%iﬁcep FheCRURLL %ﬂk ‘P%al@%] laGdGge. In

| ink carriers and one reverse carri er
atlotHar ode] £ tetHodngay ostie division mslsiprehe tnfomatmn chsmel on an I-

term nal . BRI EF DESCRI PTI ON OF OOO

R EL o0 PRI R ATV L EsCR I Bubipiored information

A& o Ofle FEVERE) ]pﬁpEﬁn@Ip PeRe PR 519&“A@I§ 1%¥rﬁétio%dmay be covered

escription set torth below with the drawi ngs. LiKke

with 8Y&stc eodewords, and the DRC information may be further combined with DRC

cover symbols, which are offset by Walsh codes, on both the I-branch and the Q-branch.
Depending on the hardware, any combination of the modes may be supported.

The first mode may achieve 15 forward link carriers and one reverse link carrier with 15

unique long code masks assigned to an access terminal. The first and second modes

may also be combined to achieve 15 forward link carriers and one reverse link carrier

with 4 unique long code masks assigned to an access terminal.



numeral s and characters may identify the sanme or
simlar objects. [0009] FIG 1 illustrates a wireless

W@ ooomonidgat i on systemwith base stations and aPCEES2006/028102
termnals. [0010] FIG 2 illustrates an exanpl e of
symmetric forward Iink and reverse link carrier
assignnment. [0011] FIGs. 3A and 3B illustrate exanples
of asymetric carrier assi gnrrént. [0012] FIG 4A
illustrates an exanple of a data rate control (DRC)
reverse |ink transrri ssion for a single forward |ink

carrier. [OO Fl Gs. 4B-4F illustrate exanpl es of
nmulti-carrie W&EECWETHQN@FQMM&GEDRC [ 0014]

0008] FI G Pnd lfédeafeg f dul e..t hat
100981 may be used toa%a?%ﬁsﬁnm %B%‘{’%g 1&8%&#‘&@%@ may be more
apdient fmml th@tietadﬂfd daamsptmn sat forthrielow Rithulsd M@wehgs. Like reference
ég ]? lgg rrg 0015 FIG 6 illustrates
ng gt ﬁ%fsrf%aa 1R h%ag@m@war@ it of
[0009] Oper aFICRN BB raus NGirt10RT e ERDY sydi G 18} @s%tangﬁ% and access
and 7B illustrate an exanple of an ccess
SER@Rlg two DRC channel transmit requests to a base
stati fo rward.link carr.iers ransmt data )
wotor 2 % %% pgért}éx?m ; a% FETPlg ?)fgsf ifiesLo WP&‘PBWEJ everse link carrier
aslsllgumbntate a base station transm tting forward traffic
00 chanﬁlj packets on two forward link carriers at
[0011] (eimna PRt Bustrafergxagiples ofasynEmetric getriea assigrarent.
0012] accesgd efAn ifalyA&N l(% £
100121 negati ve acklnoét a%%ggﬁne%%ta@i; N%Ig) g%ggl% gl n%ﬁgtgow)séeverse link
tranginissivarfoed s1ﬁg>11e fotweard Vink Eariear d |ink carriers. [0019]
FI Gs. a ustrate processes and structures for
oot 7 o0 pafss 0% alistle, BRulley fog, Mk opran S hdrion multplexcd
DRO20] FIGs. 10 and 11 illustrate processes and
structures for asymmetric node of nulti-carrier DRC
[0014] ¢t ; andfHGs Siilbstpme 2 blodkidiagrard of nustuteathetsmay be used to transmit DRC

r e e forward |i.nk t he
AR AR o RS B e P BE &t e spparote long
do@®@iabk.FI G 13A illustrates an exanple of a forward

l'i nk l;Iransmt chain, structure or
G. 6 illustrates peak to average reduction in asymmetric mode of operation

[0015]
and using long code mask.

[0016] FIGs. 7A and 7B illustrate an example of an access terminal sending two DRC
channel transmit requests to a base station for two forward link carriers to transmit data
at two different rates.

[0017] FIGs. 7C and 7D illustrate a base station transmitting forward traffic channel
sub-packets on two forward link carriers at two different rates.

[0018] FIG. 7E illustrates an access terminal sending acknowledgements (ACK) and
negative acknowledgements (NAK) on a single reverse link channel for the two forward
link carriers.

[0019] FIGs. 8 and 9 illustrate processes and structures for asymmetric mode of multi-
carrier ACK transmission.

[0020] FIGs. 10 and 11 illustrate processes and structures for asymmetric mode of

multi-carrier DRC transmission.



process, which may be inplenented at a base station of
FIG 1. [0023] FIG 13B illustrates an exanple of a

wo coor@ri¥42 i nk recei ve chain, process or structRPCEUS2006/028102

[0021]

[0022]

[0023]

[0024]

[0025]

[0026]

[0027]

whi ch may be inplenmented at an access term nal of FIG

1. [0024] FIG 14 illustrates sone conponents of an

access termnal of FIG 1. IAILED DESCRI PTI ON [ 0025]

Any enbodi nent described herefn is not necessarily
preferabl e or advant ageous over other enbodi nents.

Whi | eFIGarli2oilisstesges corredpohdencproeseseh the sewasdiligk aneé the reverse
oresented in drawi ngs, the draw ngs are not

ERQERFiPS Ingfy BUHI- %%ﬂ%réaﬁfs%r drawn to be
al l'i nﬁ]!d“l'ﬂ\eﬂll{sggtg?lm ek Gnpik 6% aflf Sk Bratidhi® lcﬁﬁﬁ structure or
conmuni cati on system 100, "whi ch i nc es a syst
eropdss ovhieh nbde 1n)abmwtedtatarbase(%m)l df(F&- 1.04b, and a

pluralitfy .access termnals_ (ATs 0 106h. The

Cyot cG OB SHEGE A D F “olorkBHt REF Feietiergin, process or
farars WtitiPpsy b0 ‘ﬂmﬁléi?heﬁfé@% §n E&%E@ tBRhinallHEIG VAT | ous

aspects and enbodi nents of th resent invention
descrFi§ad4plustiatesggmp somppi tapchcpass temaing) of Bly. 100.

[0027] Access terminals 106 nmay be nobile or

stationary and may be dispersed throughout the

comruni cati on syDETAIDEDADESCRIPTIONN access term' nal

106 may be connected to or inplenmented in a conputing
devi CAény §g@ﬁd1gsen5dq:sg§p@bhe§@p§§ Agt nqggqpﬁg}(yéfreferable or advantageous
r
Qb URZ it Biioena, RRAEYIOR AR of Y P disqlosyre arp presented
msdrasmagst tidPiddwingin agc oels sedessanil y alravi) 6o reagler @f drawinoto be all-
aiuous types of devices, such as a wired phone, a
{iF&VEss phone, a cellular phone, a | aptop conputer, a

W rel pgs £aMmiGah i WhelB& sOARAnkfiRH k@dterh PLO0, GRkieh iAcludes a
PDA, an external or internal nbdem ett. An access

1ystem eraltrobies 1 (e baseystations (RS9 HAda-po-By puaids pligality of access terminals
%ﬁs@%&‘ﬁbﬁ nnﬂ? (s)*é%et?% 1%6 1}}3\2@% gtl 0 thrg ugrqtrcalers 102, base

l'ess °C roug W Te

axwore| 104 au8 ab@sé teh@inaBPIleC Wdriohe axjedls aﬁabh@admﬁﬁts of the present
access term nal nmay have various nanmes, such as nobile

ipvartionflesmied bstoweay b impleRgpied in E@rsysﬂ?mtlo nobi | e
devi CgecdIDRLGnkIET 6" ‘r?ﬂa’y FORLbs1eUBE tstatlgH | &P Iﬁﬁl@febe dispersed

nmobil e, renpte station, ‘renpte termnal enot e unit
t]nscmghdetvﬂhe epmusmicatonl |S)mmnt100hﬁlﬁﬁelld Pdemceﬂ terrmnal 106 may be

etc. 28 The stem 100 provi des caomuni cation
TR g e PTG Todc ROBBIITS, dO0EvINCBaiby BB personal

é@ﬁ@t&asﬁlté{l%de%n SR dess AerBRsg miabd QRe1E04ntIRYd BhBAebRe, such

referred to as a base station transceiver system
@Wsor@hdagtt@le@@smﬁ @DA)a Pgaaqce@fte@mndd@égsamfanm karious types
ranscel a . Node

Ay %cg,s $Y V\%Sr %Qme%l glf)%nef 2 Giteesh pﬂoneTz celfllar phone, a lgptop computer,
a wireless communication personal computer (PC) card, a PDA, an external or internal
modem, etc. An access terminal may be any device that provides data connectivity to a
user by communicating through a wireless channel or through a wired channel, for
example, using fiber optic or coaxial cables. An access terminal may have various
names, such as mobile station (MS), access unit, subscriber unit, mobile device, mobile
terminal, mobile unit, mobile phone, mobile, remote station, remote terminal, remote

unit, user device, user equipment, handheld device, etc.



networ k equi pnent providing data connectivity between
a packet switched data network (e.g., the Internet)

wa@p@7o®4access term nals 106. [0029] Forwar d PCTKSI0P4/)28102

[0028]

[0029]

[0030]

[0031]

[0032]

or dowmnlink refers to transm ssion froma base station

104 to an access termnal 106. Reverse link (RL) or

uplink refers to transm ssion_from an access term nal

106 to a base station 104. [0530] A base station 104

may transmit data to an access termnal 106 using a

dat a The¢ eyssarh @00 @ebiides rmomnsaticatibn dof 4 @uBbér cfakBs, valiegS each cell
An acc%ts termnal 106 nay neasure

i 5TAFe . G o8 Gnckn Baserst Ao h b HesR Hefiquel Odpaspplsqbe referred to
B Jlgﬁsess'tegﬁﬂltfja%?&'iveméyétaﬁ (BESS 2 ta@Eésﬁ gofgxg,da Mot an accgss iletwork

deternine a desired data rate for t se station

{AN),r amxvien gatlatrasceiver @dEEFSsott erNodeaB. 1@@cesEheetwork refers to
access termnal 106 send .data request .channel or

RAFER  BP e roopeie cavegiy Briyeina pdel Sulithen Shta network
&4, the Thtbiner)hl iR 2868 t&hAd19006104 of the desired data
rate. [0031] The systemcontroller 102 (also referred

t o asFarvsad ink (B erdovedwink aefes to(RSEp)ssionfram ebastestation 104 to

[ ' C [ ase tiens. 104, and
GR350 BLG 308, SOORLR APPSR U K90 1 YineiBon fom an
he@esd toahinallllb tviadatdRativas4st at i ons 104. The system

contrqller 102 may be further coupled to a public .
swi 1 ¢ AekRSt SESTH AYLIAY CBTRIL (R FRUEh grersicamisal K06 using a data rate

s &N RS, 6]8L Bf dff{’@&)tzdagap g%%rg %&B%ﬁ)ggtf[c

ata n
via a packet data servin 6%‘55 I%Eﬁ)zfykmeasure 2
signahininotstiand-istpderencel GOio(SYNRE of ampdlobsignulrsent by the base station
i,cati.on techniques, suc code, di vi sion .
AR HERLhEE o ERRB AN treeE hePosk Slioh 10U S emapmit ot to the
4ddBEDermilaBb 006. € TRE a8Eks Rrm$ndli108 BiA! fntidfafs feH@éAi R chi@hel or data

v

specified in "cdma2000 H gh Rate Packet Data r .
T84 eorted dDBEA angspazss it e bape Afaippyl D618 HfornTmabasg station 104 of

@é%&ﬁ ‘{ﬁ A optim zed (EV-DO), |xEV-DV, w deband
i , universal nobile tel ecomunications
syst eThd Bt contrsiter diOZi(Sliso Refaitde s 8618 Was<CEMion controller (BSC))

TDSCDIVA), ort hogonal frequency division multiplexing
%@tmmld FROARIOR Rt SPRECIES bhse Hations! K. ghdvhae urther control

Artiak be cd1Rrto Gbakd fe¥mAfalsUtdel; f}%%&é‘&atﬁ&iﬁ%h.d 9o sysiem controller

presénted herein are applicable to other systens
W mayabel fartter poepledtto ex anplie swiclednetephean hetvork i(RSTN) via a

RGAPEEREs EORLLGESRRL boSa WL SASRRE ofh serving
héRqQEeIEy. di vi si on nul ti pl ex,

The communication system 100 may use one or more communication
techniques, such as code division multiple access (CDMA), IS-95, high rate packet data
(HRPD), also referred to as high data rate (HHDR), as specified in “cdma2000 High Rate
Packet Data Air Interface Specification,” TIA/EIA/IS-856, CDMA 1x evolution data
optimized (EV-DO), 1xEV-DV, wideband CDMA (W-CDMA), universal mobile
telecommunications system (UMTS), time division synchronous CDMA (TD-
SCDMA), orthogonal frequency division multiplexing (OFDM), etc. The examples
described below provide details for clarity of understanding. The ideas presented herein
are applicable to other systems as well, and the present examples are not meant to limit

the present application.



wherein each "carrier" corresponds to a radio
frequency range. For exanple, a carrier may be 1.25
wokgaledtz w de, but other carrier sizes may bRCT/ESI06/#28102

carrier may also be called a COVA carrier, a link or a

CDVA channel . [0034] Data flow requirenments may be

bi ased towards heavi er usage of a forward or reverse

link. The description bel ow r&lates to de-coupling

forward Iink and reverse link assignnment in a

VMlti-tarafir'Sy8feniM I €1 €SS communi cation system The

System may assign Mforward links (or carriers) )
[0033] and M Fevbi-eariel sigepslesatbed herein) mep usthirequeney division multiplex,

termnal, 106, where Mand N n al .
Wbt ot SR Ermt T ol R 8o § ™ oy FREmgle a carrer
BHABNEDS MABRzSwide]tsut othek eghiieLsit@ManEbe hicdk Apsteridrandl also be
[ 0035] The base stations, BSCs or  MSC may deternine a
callethe CTOYIAparricar 4 i of HGDMyhebRISE an access terminal .
The '

100341 o P TP et ey e Wi Tolv Bl b7 2Bl i prowvard or
redegrenkinin gTioendesoniysticni behsy redatehtoade-adupting Forearttliink amisgeverse link
avai |l abl e dgﬁ@,for,the tlerm' nal , .term n%lg pogﬁé 00
ASHETMERN $ SU-GaieT AYEPIess FOMERnIGHEHOR | syHE™- [ HB36YSteR 00 may
ﬁéﬁ%ﬁsﬁ fRWRANBAIS AR CalBofsy i APRLVeERL HiflRS(or Y4fkkr@Sto an access
InCernet applications, video conferencing, novies,

tgamingl, 164, cvhereVl cindnilymag oy b cegrali ndge depdripsion \hedeyp describes

clips., data file etc transmtt r
GrerfionS Pyl worb BRI Rt R B fhene
[0035] 1. Deltaybhsel ah@sts, BSGhof MI@r@ay ideteriniieos glumber afdFL carriers
| ow reverse link throughput; and 2. Del ay-sensitive,
3sBAENebIORAR ACEISH ETIRI%b Y S“ng beseasiiionsyBi et e Mo mak also change the
t - f L, d ' ”»
ALY 90 By E ORI BB, 8l Bt
dhantdi eohditivay, dvdilable data forhheteemmial heridinad poiven amplifier headroom,

xi m.ze spectral efficiency, an access term nal 106
PRUCATE1IO%Ss i ssi on on all associated carriers on

[0036] the reyersesd iefkinal l(m’ﬁﬁy%ﬁ QYph&Riohd, Yackfak iTRleBRE ¥pplications,
[0038] For type 1 applications where a slower DRC

vfetat@férsncng epeds, gamen etec.ovkish mayvisp apice.0@agayilesayideo clips,
(ﬁaré% gi?egmegﬁcia,ﬁ{%%g%ﬁgﬁgfosm r%fle! 8gsess,ltaq1r<])%ls 194, al‘}f%rép%ﬁgaytions may include

two types:

1. Delay-tolerant, high forward link throughput and low reverse link throughput;
and

2. Delay-sensitive, low forward link throughput and low reverse link throughput.

Other types of applications may also exist.

[0037] If the system 100 uses multiple carriers on the forward link to achieve high
throughput or maximize spectral efficiency, an access terminal 106 may avoid
transmission on all associated carriers on the reverse link to improve reverse link
efficiency.

[0038] For type 1 applications where a slower DRC update is acceptable, an access
terminal 106 may:

a) transmit a continuous pilot signal on a primary reverse link carrier;

b) transmit data only on the primary reverse link carrier;



[0039]

[0040]

[0041]

b) transmt data only on the primary reverse |ink
carrier;c) transmt DRC for each FL carrier as

W0 2002/0039¥2 si on nul ti pl exed on the primary revePGEHUB100028102
carrier, which assunmes sl ower DRC channel update is
acceptable; and d) transmt acknow edgnment (ACK) or
negative acknow edgnent (NAK); nessages for each FL
carrier as needed. An access term nal 106 can transmt
a gated pil ot %at the sane power |evel as the pilot on

c} he Hepymeif WRE Terapach iy casress e Brgli yisien rpylaplgxqthap the primary

transietdei i Affe %me%lssurﬁ?&flowé BIRQ cﬁa{ﬂn@{ %’ﬁ%ggeptable,

ACK transmssion for ter warmu
t ypeadd appl i cati ons vvhere a sl ower DRC update may not

not acceptabl e ccess term nal may':
??angﬁ?méa @ﬁwh%ﬁgawgt g‘}ﬁ?ﬁ} OIRGgARYC %ﬁ%maw ed.gg\yfigtr @\LAK ] mgssages

car r k§ras) FRYGf 8t fbdeit RneRakk @é}nflﬂﬂ WBb art irsmit a gated pilot
carriers; b) transmt data only on the primary reve

i nk (atdhe sane pawer yel asaths mpiilot ACkhd primerncRLFarnixay o eecondary

Cor meRgE ab ey R P Bivabu s PR BRind ACK

the pahdhission R ilSEfikdrWarfadp.i er; b) transmit data
only on the primary reverse link carrier; c) transmt

DRC F@? tY@adrﬂPPECfé’émﬁ dherens siopee DRG Prdashmeninot e asteagceptable,
agﬁcgeggete%ﬁegpL .erse link carrier, which assunes
ann

sl ower update i s accept abI e; and d)
aJ r ansmndmiA@koatihyouspiloh gignali ormel reverer Bek tarikr(Saassdoddted with
04 may be constrained to ensure no

A base i on
mor ee’?ar]l’i‘?‘ffi‘{?ﬁ%arﬂi’élﬂf&a“% Sin flight across all forward

bh | NK yGRdrhiik 848 om/;\ &ﬁﬁ@ Pﬁh@}y RVerdOfhnic Bhrife kg M ne ACK
associ ati on based imng of transmtted FL packet.

c] 004 trpnghhit éﬂi%\fqrw:mtyFL aarrigcsassdecer mi nal 106 may

f | : . :
o BAUhE AR B en B RS e R PR er vl it

apl esi fagkmi€a @ontirubud %e;)tsm&h@mé&@ 1SuRROKAIScadeh t i onal
FL carriers (in an DO system ACK may be

b} r an&ansmpigdatp gnly o the pnmary reverse link carrier;
c) transmit DRC for each FL carrier as time-division multiplexed on the primary

reverse link carrier, which assumes slower DRC channel update is acceptable;
and

d) transmit ACK only on the primary reverse link carrier. A base station 104 may
be constrained to ensure no more than one packet is in flight across all forward
link carriers. A base station 104 can determine ACK association based on
timing of transmitted FL packet.

Alternatively, an access terminal 106 may perform an alternate form of ACK
channel transmission:

a) reduce ACK channel transmit time interval if desired, e.g., if the system 100
supports additional FL carriers (in an EV-DO system, ACK may be transmitted
in 12 slot);

b) ACK channel transmission for N forward link carriers within a single 2 slot;

c) ACK channel transmit interval is a function of number of enabled forward link

carriers; and



b) ACK channel transmi ssion for N forward |ink
carriers wthin a single 1A slot; c) ACK channel

WO ean®mos2 i nterval is a function of nunber of PCEHDEZNA6/028102

[0042]

[0043]

[0044]

[0045]

[0046]

[0047]

forward link carriers; andd) ACK channel transm ssions
on RL and FL association setup may be inplenented via
signaling in the nedium accegs control (MAC) |ayer
1400 (FIG 14). Milti-carrier Forward Traffic Channe
MAC [ 0042] There nmay be two nodes of carrier
dhssi grfenth ang?m%@pﬁm@%a% reerRls 8¢yl nassagigtion setup may be
asy r
Y LEPirEn e i BerRak BT med A Sekerk SOl NG Javer 1400
mnthaﬁm}éé)formard link carriers 200A-200C, e.g., used

) ee corre‘pondlng reverse |ink

gl CLearri er assi gnnent may

be U?ﬁé’refrﬁﬁy Eé}w@%d'eQ @f bé}ﬁér X\ésgﬂ @Etrféaéaﬁiéra%}sﬁonment
i ons

requi renent’s, and/or applic asynmet r
a@@m%mﬁmﬂecﬂ@qarmﬁmmnmstsupported on hardware that

enfo tric Fl/ erati.on 0044] Fl Gs,

and 5B TSR "o il o SO Brtut b 58 et ith Hree forward
linls $@RFEII0A-BOOE, 84, shawfor tHV- 2 fdaranand tﬁrbé‘ Kolg@pbh @RS reverse

300A- 300C and one corresponding reverse link carrier

@bzcanﬁréa 288\ -2 tSimeeetrior oparier |assiRnoentr msys be used for (a)
%13&%0%?8 4%\%1&15 icC QLR CRIO qg('ipﬂgarﬂe%\/serﬁﬁlré p)ls na}?})rl{%t%nss with

04A and ynmetric carrier assign
asysevetfiordatep phtt cathicemsenwd bippastydTet hirdwaad ehat ainforces symmetric
le rements such as file transfer protocol (FTP)
PREARf OAsymmretric carrier assignment may have (a)

r edUpRth. BAVAHSIS 11iuSatO Xeihiaadon ?m&@mé\%&]@ﬁ%ﬁ}ﬁm FIG. 3A

that allow forward link traffic (FLT) carrier
shessi thieprdonvard libke C@‘Gp&r@ﬂé—?%@rﬂﬂd&m rcsaeﬂmwémocremrsredink carrier

v EIEe B ndiy TGRS nfeTR, 2pfacliobhrand Ga sprssponding

reReBe $ink tearrErnand A @ﬁd BBYB t WSFnﬂieYﬁ@bQﬁeMsi%nﬁleﬁ?(nW@e used for
channel transm ssion for tiple forward

ARPAFpENS SVihasymipeige datp aife resiteingRts sueh asefile tapefitsproricg] (FTP)
Ugtd 1402 f
Adplbnd, ARkt bl Sl B b AR R gyenhead
argf (H;IMEAClcha[nﬁélé That AllMACorayer linld R8FficHIFGT) Téjriek Rsdifi@nent to be
termnal 106 vide DRC-toforward- |ink
segglggecf O T BYF I RONFT Gﬂnt&éﬁ{)&b?@ﬁﬁ aspigh@entThe number of
Abanutife Fof¥ard and Reverse Link Assignment - Multi-carrier DRC

An access terminal 106 miay time-division multiplex DRC channel transmission

for multiple forward link carriers on a single reverse link carrier.

FIG. 14 illustrates a time division multiplexer 1402 for multiplexing DCR
information in an access terminal 106 of FIG. 1.

A MAC layer 1400 (FIG. 14) in the access terminal 106 may provide DRC-to-
forward-link association based on DRC transmit time. The number of forward link
carriers (for which DRC transmissions are indicated by a single reverse link carrier)
may depend on: (i) a maximum acceptable DRC span, which is a time interval required
for transmission of DRC for all assigned forward link carriers, e.g., DRC span = max
(16 slots, DRCLength (per carrier) x number of carriers); and (i) number of carriers

supported by hardware, such as a 1xEV-DO Rev A channel card. In one embodiment,



[0048]

[0049]

[0050]

[0051]

[0052]

carriers (for which DRC transm ssions are indicated by
a single reverse link carrier) nmay depend on: (i) a
woreoo7mmaccept abl e DRC span, which is a tinme PCL/ER2086/028102
required for transm ssion of DRC for all assigned
forward link carriers, e.g., DRC span = max (16 slots,
DRCLength (per carrier) x nugber of carriers); and
(ii) nunber of carriers supported by hardware, such as
a | XEV-DO Rev A channel card. In one enbodi nent, four
fquyr Elarcmr@r% apgr assaeiaisdiitle@ singlh BL siapifire whiche may i her limited by
endi ng ACKs for the four FL
S%gﬁ ers. ﬁ?ﬁgé@?]?ﬁﬂgﬁz %er enbodi ment, an access
t er mimahoti&Genitydinian, an sccegd ©rite]l thtamaglusaarsisde BIRIC channel
carriers. In_other words, an access term nal 106 se
agjoss 4lppasriesec e aihar Waws. &t apcrtsriernynal ko sands yaglg &R@&o abase

st%am? @M ‘f&raﬁ deQich @A T dar§lBt ﬁansh{i@a%&‘f e FIn: @Eﬁ g?ated rate to

rate to that access termnal 106. [0049] In anot
thetrbadssterminalal{baccess ternmi nal 106 may use a

corrb nation of singl e across

it ¢ B e tsbhod e PBrinO M ey B5F £ Efpbinggon of ) 2
stnBR DRt:a&haﬁﬂabmos@fmﬂhFréad i@6 $9anf DR Fort dofR: HI. \tafiedof the
mul ti pl exed DRC channel. [0050] FIG 4Aillustrates an

t@a&awmb@r of Flo cooriersy and(bs dime-gixistangnuliiples o RRGRenndngt h
k(? t 4%& llllygg‘lafép ﬁ%c s }?IE dfd ]ﬁ@(t} ?e\}&%rl&{eﬁ t?aépéﬁétsglofn%lﬁl length

sing e for Ier to use
=i 8 lslusst) rwhieh exqueph esdand tromdntit rat@fon ©singlel fioewad Minki @rier to use.

. Speci fi aII FI G 4B shows an
n{ﬁ é%;ﬁ?ut%e P@ émﬁwm tigeo fyision rulppiexed DRC.
g&@ﬂcﬂlﬁlﬂﬁk qt@éhows%ﬁ%%&ﬁl%%f%o PREN@RC [e%\gﬁf 5@ sidté"é‘ach DRC

arrier for two forward Tink carriers. FIG 4C shows
spem %ﬁatmst)eranfsmftmdronDRﬁBglé DRE@rded gt darrierfos tvol ﬁ)rwalcdﬂmk carriers.

= 8 sl ot t tt
PR B o FespbiE s SRR R RoBs PIds FSOSHIT soan = 5
shotsPrrafidthiktbd Uh bsAHgRSreddrsEX@OBrBefor FoiP fd;rma@d lideeaiéRCs
(DRC length = 4 slots each; DRC span = 8 slots

t r an§Ht dllwraé@SSﬁnrfgqampﬂeeo%ﬁ@Emwﬂﬂ@e@ a&asem rengip = 4 slots
%cq’lr W(ﬁ‘i ézi nk SCs%tE Eﬁrfs t!téH & la%ﬁ]%ge %sg rfl?lg Q:%Jner f?r tVSfO forward

énsn1s I'on may e addr t VErsi
liak gtavigers. DRﬁltermgie& DECGchaéhEels Imamamaﬂoﬁ mamgol;eoviﬂe faaldmonal time

interl aced I en 4 s|lots each;
duvgrsdly ek y gtvreaﬂ%%ﬁgfm ﬂw@ PSFPDE 9 ﬁw&r H&ffr}facgﬁi DRCs
RE IEﬁ’é{B = @%M Shchi ﬁk(ﬁ ﬁ'-eDfRéczglo%:sk)g‘aénﬁﬁtt\%@ i ﬁffgle reverse link

exanple of four interlaced length = 2 Slots
cazich forDRGr §pxa\rar<i ligkglapiesy. tH@ndHishvbws aprexampin gf éour interlaced

BT I ACTIER I A -
1ilk khdrief for Fnar foﬁ%d link carriers.

Asymmetric Forward and Reverse Link Assignment - Multi-carrier ACK

In one embodiment or mode of multi-carrier communication operation, when the
number of forward link channels is greater than the number of reverse link channels, the
DSC, DRC and ACK channels associated with a plurality of forward link channels may
be multiplexed onto a single reverse link carrier. In this embodiment or mode, a long
code mask (LCM) may be used to facilitate such multiplexing. With this embodiment
or mode, the AN may instruct the AT whether to multiplex the DSC or not. In cases

where a feedback from the AT goes to the same channel card and a serving sector is the



[0052] In one enbodi nent or node of nulti-carrier
comruni cati on operation, when the nunber of forward
WO RovR/0ciannel s i s greater than the nunber of rRPUBUSHE06/028102
i nk channels, the DSC, DRC and ACK channel s
associated with a plurality of forward |ink channels
may be nultiplexed onto a single reverse link carrier.
In this enbodi ment or node, & | ong code mask (LCM may
be used to facilitate such nmultiplexing. Wth this

eadtd¥e Aul@ple fMSQrd hflecaieRPiie A tiay Ghstiubeth8 A6t tb efultiplex
to nmultiplex the DSC or not. In cases where a feedback

the &G-hdn gertigylas, 2 gnighe langeodenmpskemay Be dsghép fransmit DRC and

Vi . ; OO Al i
REKASE sl IR IR B &y BORTALH shown
4 blecb8lagranm op amtiodnid that may baiuggdetol teangmixddRCrand kA CR \chbenels for
used to_transpit DRC and ACK channel s for secondar

ezl VAR 1ok PREIFS OarREHRITN Joteasopliek VR i spaiaicslong code

RAGWNAR 4 5%%{‘, tHd aQLA 18k ﬁeaﬁqg Ul Erabd &lay By reRBcdiSHP udeoof offset

transmt and ACK channhel s for additional forwar

ACKkchenmals.ers on a prinmary reverse link using a

separate | on k. As a result, the reverse link. .
00531 Db Rty a0, So e 4% BB e pbA of FLEFR e dsion in

&Rneli e moll® 8P SjerRenedtrusing, £2 e le SmoreltRdrEoreSlong code mask. In

illustrated a ﬁeak to average reduction in asymetric

sl 2opSCarhymebmays bpgransittedxpaiphd, ahoPBOSAI® Befecarrier.
BaGs LR %e‘gé?%glgn%haﬁ% tab&‘dgéé‘gedyé‘ud%ﬁﬁag be '&H@érsé?%ﬁff@&g% by ACK

fransmtte as oppo O per tarrier. Becau
dhaene] errarsadsdionm Korp @ak s¢écondare r fageandetuic toaniersrdy.ghemultiple ACK

dversely affected by ACK channel transnissi or the
JeBuHioimay hesPe PueaPRio ety § PRVE (e e Dl b E?nsé{ doganel may be

B30 GhSsnTRYalP 8P I AVRThaRRi RAnSHis@oR B8 he g&onaéry?orward link
plot), the DSC channel may be used to transmt

deatfifrs sthereby offseidkg thead@Kl chanh tiansgission hopillusinged in FIG. 6. As a

se ary fo rd li carriers, .thereby offsettin

AL wath R omn &l Sl Eonne Hof Ky 0ot gs may be
Wauckdlfessdnte fridtidnfop byaddd for¥ardBAPEMHiadki on and

decoding tine for nulti-carrier ATs may be reduced for

[0054] some Reveetei ok peakates pymers fedroliandis| fupker dlusireled in FlGs. 7A-TE.
YRR eRAR o 24 AR08 HRbARRe (FUEh rilubx ACK channe
amsadGass fdremuitipdd fdi@Grdrainkt carerdi ot ai Ongleuktdrgd ¢k Afdier, as
S0 oS SRR ' T LR L e 0
ﬁﬁmp?éxﬂ%dAéﬁ iﬁ%rilﬂlafi&? B4 ac%%a Lt‘r&;ﬁmal Yo bl Fustrrates a

time division multiplexer for mul tiplexing ACK
[0055] | nf or PextdanieriACK chauektransngssiomenay b edubeds [f@ exbmple, from 1 slot

b33k (B SO RS LSk LR DY Bl B9 EV-DO Rev

A), which may depend on a number of FL carriers for which ACK channel is

transmitted. The MAC layer 1400 (FIG. 14) at the access terminal 106 may provide
ACK-to-forward-link association based on ACK transmit time.

[0056] FIGs. 7A and 7B show an example of two DRC channel transmit requests sent
from an access terminal 106 to a base station 104 for two forward link carriers (carriers
1 and 2) to transmit FL data at two different rates (e.g., 153.6 and 307.2 kbps). FIGs.
7A and 7B may show the DRCs decoded by the base station 104, but FIGs. 7A and 7B



[0057]

[0058]

to 1A slot (each ACK transmtted for 1/4 slot)

(instead of 1/2 slot used in EV-DO Rev. A), which may
waelependden a nunber of FL carriers for which ABKI/US2006/028102

channel is transmtted. The MAC | ayer 1400 (FIG 14)

at the access termnal 106 nmay provide

ACK-to-forward-1ink associatipn based on ACK transm t

time. [0056] FIGs. 7A and 7B show an exanple of two

DRC channel transnit requests sent from an access

dp ayofimigate g methed yuidhe whic: the PRE% areoime ivisign iavlgplexed on a
r 2) to transmt FL data
a?@#&%f‘"ﬁ%@%ﬁéﬁ gét @sﬁ e.@?‘FBS 6 and 307.2 kbps).
FI Gs In vekpansd tT BhenBRCshibey Uak%stﬁﬁ?@sl@i%trmkﬁdtsifpmhd ttaﬁﬁtxeohannel

GEFl ol ek anihar el catrin B ol BT rdie ., 1536

amjl_:,m @h(%ffﬁ%?lﬁ@7€|eﬁiﬁ|7® Reverse Link carrier, as in
In response to the DRCs, the base

st at ﬂ‘bn bagstatroankdi may fepeaicnd pmcassr daga bitmahe oxégm@)data packet

RSG5 PR el R 08! Bl 106. 1
the Saeess7enind] 106 ckPfeBlesThaidhasignatehbios rdst sigﬁM the first sub-
repeat and process data bits of an original

dat
Packek &1ay; ganain spificient informationotor dkg, 3¢ iprmingh JBQ&R degode and
dEHvé {h@'bﬁgjiﬁaéﬁ EkAC S atcﬁar Entcrllﬂfma} Q66 ekﬁeﬁeﬁ@esaﬁ&ﬁ Sor a low
term nal eriences a high signal-to-noise rat
s®nglﬂtakno1stehatm| sigtal s ulp ackass tmmmbrill()él maszuhﬁveclaemeﬂatwely low
rnat on fo e acce s, term 106.to dec
PO b 8057l SRR et forieh! deledgekel Trot only the
fﬁﬁfsﬁb_?gékeﬂ.06 experiences fading or a | ow
signal-to-noise-ratio signal, the access term nal 106

[0059] may Hathe agcase Feamiingd (106 (does rpm@b@q@ssfulﬂyyd@qod@ dher st pyp-packet, the

e%g % a? qgg ggrgd&bé g%g{( gc% th%rlﬁgégﬁa 1R qgj)ﬁ o LDE C:atse fstragon 104 then

s&re;rsrzil saad,ndm&pﬂem mat asiesceasindl 106 Mg ostabinb enfbinigion from the
sub- packet the access termnal 106 sends a NAK to the

fisg swdseapndonbimpekety e tyseeteseds thsrprigmel datnpaskeidsAg the access
tetfft x?d?%%%ce‘?féé‘ﬂﬁ&re sliB&aBEEE 85 EEMBInRRns athﬁyde%%@ 'fR)‘?n each
I'n ormatl on omthe first and second sub-packets

r¢ceiveti cubipacice, thh erarabgity af delmdmgmmké&;nvmg thehcmgml e&m packet
term nal 106 receives nore sub-packets and conbines
IRH¢45FSrat i on derived from each received sub- packet, the

[0060] Pr ObakiE(dt3C,Af bdec@gbn QO@Mdﬁjﬁ"firé’t'sﬁg—p'h&l&t ef hd bﬁ?lnald&ft@packet

[0061]

packet increases. [0060] In FIG 7C, "a base stafion
1 0 aseerd Jermingly O lwbltpia@ﬂ@tm@rfl aﬁm@ﬂtagfi:cmly, ¢ FHG. 7D, the base

%%8%?64 %f%ngtrs] 21216%?3§$ %?\(h SEP@ ! I%Sﬁma %a%%ggck%t t%fthg gcrc(assetenmnal
106 in slot 1 of carrier 2.

The access terminal 106 tries to decode the two original data packets from the
received first sub-packets on carriers 1 and 2, respectively. The access terminal 106
cannot correctly decode the received first sub-packet on carrier 1; sends a NAK on the
ACK channel to the base station 104 in FIG. 7E; cannot correctly decode a received
second sub-packet on carrier 1; sends a NAK on the ACK channel to the base station
104; cannot correctly decode a received third sub-packet on carrier 1; sends a NAK on

the ACK channel to the base station 104; correctly decodes a received fourth sub-packet
on carrier 1; and sends an ACK on the ACK channel to the base station 104.



[0062]

[0063]

[0064]

[0065]

station 104 sends a first sub-packet of another

original data packet to the access termnal 106 in
wg@b@v/o139ef carrier 2. [0061] The access term neCT/LI8B06/028102

tries to decode the two original data packets fromthe

received first sub-packets on carriers 1 and 2,

respectively. The access teryga nal 106 cannot correctly

decode the received first sub-packet on carrier 1;

sends.a NAK on the ACK channel to the base station 104

i n FiASo ing1Ge: {Rn e acspisdepmipalgiioerangt pesessily slgcardecthe dirst and

set¥ha %gi&t@% Sl?%g&%%{si&{ catrierSE séf?ldmmottngbég:glt%}ion 104. The

channe se station cannot correc
agtessodemmal &0 coreettlyhdecddesuthe paigikel serond gacketr(e.g;, us@mgds cyclic

K on .t he channel to the base station 104; .
ey | SPele (oRey B ks Ber (ol CbRisuek afich feceiving and

pmgsin%rthéthi@%bjﬁem oRARIAGORARS. AHE £BARRGhIAD 106 8ends an
base station 104.[0062] Also in FIG 7E, the access

agkapwladgemagd A orugnat ¢ thediabey stddorodi@d tamotfsendse feunth sub-packet

0 cei.ved sub-packets on carrier 2 and sends
foﬁlil%ssré?%&f%rgglgaj@%a?t?g CON104. The access termnal 106
cor r £hé base dextiof @64 thehen s¢idatirss aaopatkenstieaiext facttet in slot 1 (n
usi ng a cyclic redundancy check (CRC) or other error
Z

+ded GECHBIT Le il dia 2aceyseleaninrh 0t pndpr Y eles anhYAKs on a
sig%ﬁg AbKVﬁAKURLp&%gg& P &ﬁé Ao a%clck)%%r\?\iﬂ@fésr 1% shot %(IZ%%IAK channel

ess term nal sends an dgenent
trgnsgmsdionsovitthe 1/ dade pst BL camie)04 to not send a fourth

sub-packet fo he segond _ origj nal _packet on carrier

2. 1 ﬁb%@%@?ﬁ@rbsé@%@% phe F‘Bﬂ““f_é‘%% ACK 6rPeeh deriial 106 may use
a $HiIPREKREK Ahafindl ¥ heRARK AACK s b Rkiated Wit FE2Dasedl on timing of

carrier 2. In FIG 7E, the access termnal 106 sends

paBrisreggdionAxso oalled winsglitetimekasidid GK-abhsmah efsotiation)h élhis may
carriers /2 ot. A channel. o
bf% \rﬁg%{h?rsgfngﬁ W t%teg‘eﬁh) iOtg?og{ﬁ/ '6%* 5-ﬁyge gﬁé?.er'grgnwﬁgnge—based-

ACK -elirhéledss o BN hddh cénstfdlnt ion GaFT keHedMeKio BMit transmission
access termnal 106 may use a single RL ACK channel,

ORA BnglepL genven 8 agivaacaess deriiedl 1P abalied. on tining of
EBRSKGH MIGRERLRA A@kso cal | ed

ransii t- L1 ne- based- ACK- channel association). This may
be uBbeahotler edMbbdieecny of adynirestrie indde doomalti-¢v¢R)petafior, FIGs. 8

traffic. Transm t-tine-based- - chann associ ation .
ol 5% B B R oS NET P BRFRS S hision

WifhARRETheE, erOMad b8 UNYCR bt for @l fobvhrd liﬂk}é%‘}ieﬁ@‘gﬁ $6hg code
termnal 106 at a tinme. Enhanced Milti-carrier A

RGO 65E-- Ite teanemite ACEKatend h neémgle gbveassy hindst ¢airdernpsdeg fcode division
| 1.~ j eration,, F . d,9 ill
s B0, R PG B Pt bl PO Qb Bffpromt Wt

c®ewemay banssdl 8.§i, @ orthogonalize the I-branch and the Q-branch. In particular,

FIG. 8 shows a process and structure for preparing multi-carrier ACK transmissions. A
first and second ACK Signal Mapping blocks 800 and 802 map or encode ACK
Channel carriers 1 and 2, respectively (1 bit per slot). Symbol Repetition blocks 804
and 806 then repeat a plurality of symbols per half-slot. After repetition, the symbols

are channelized by Walsh code/cover W,* and W, at Walsh Cover blocks 808 and 810,

respectively, to produce 32 binary symbols per half-slot. Gain is then applied to each of
the half-slots at ACK Channel Gain blocks 812 and 814. The gains of the half-slots are



Wth this node, there may be 4 ACK channels for 4
forward link carriers per long code mask, e.g., to

wo e@nsns2 ACK on a single reverse |ink carri erPCBUSZ06/028102

[0066]

[0067]

[0068]

code division nultiplex (COM transm ssion on the
| -branch and the Q branch. Different Wal sh covers may
be used, e.g., to orthogonal {e the I-branch and the
Q branch. In partl cular, FIG 8 shows a process and
structure for preparing nulti-carrier ACK
combimsi s §16nand A Iﬁultlshera&bB srevorpliaci Biaghatowetipgicods Wy
bl ocks 800 and 802 ma encode ACK Channel carriers
indiggteian ACGKechsapeliforihy (Pi}asﬁrt per slot). Synmbol
Repe t
SSHRLRD RLPREZ 2R A OR.EBnAR B i camie
A(;Kmmd sogeretrotzanssain foe AGK Wienadl codes ozl 4 WA 4hiahdnd fourth

A & i DBog T S S0 08Pk b0 LR BEG kY Sltfrs 3 an
4t Pé%ﬁeéiﬁl@iyl @dbﬁ geﬁ‘ﬁ%{) 4yn‘n_rh Rpkfitid BloskRbOA G @b@@lﬁb@ﬂ repeat a

Gai n bl ocks 81 e gains of the half-slots

phireleiy mifi yeebods per1Baléplgt. a Aﬁﬁrtfﬁmtﬁ@n, G1e8syivols ampma@selazed by
WHE Podiitatir Poosa v ah WaRh e e §0% BETE ekbively, to

[ tes ces n uct efo | ti ri
PR 1 Bl el el i it srRlle <k PPl &l stots
ATK GhanreltGiih bicoke o 2wt D1ACKH @‘h@d ofMaB Malfgs1dik @ekSombined at
900 and 902 map or encode ACK Channel carriers 3 and

946 anéspuuitiplie! Y18 thebipplisera Wabsh)cov@jnghuide R¥getd inidisate an ACK
bl ocks 904 _and 906 then repeat a plurality of synbols
chamehiarthesQataseas t er repetition, the symbols are

chanpg gietéagﬁ%tﬂ%y ex\%&ﬁg) gﬁ%’fe({s 'Encviﬁoé ﬁ)‘i‘ qim}ﬁg-créﬂ'%h 8%&%%&, FIG.

Cover s 908 an espective to pro
IBiiHmtmtesytrmoxt%s gt sthugture &r prepatGag nnhaslcd:mmultawﬁbrdﬂRC@hannels

TGSl o g i 1o Pis MAY PEt BRG BN i G fafvard link
cRRreng 18ndTbbdel ﬂhdkeé 2948 thhenit IRC iree oA ABhSIB reverse link carrier

covering/code WL 2 to indicate an ACK channel for the
ugingleadedi vgs@@@n}ﬂtlp&%yteansmman tagrbbeinge and gfe Q-branch. For DRC

nl%ﬁuy fé?‘b{x% %sungqﬁe Qe r&é)ld%\é'offr alg Lcrog}g tﬁg '15’[9@ c%lvgi;‘ vglge for one

U rocess an or prepari ng
feraad Caﬁleﬂuiaylbe(kﬁ’fd’et &latDRCo clv@ i @heS other forward carrier such that the

DRC covers are distinct. For example, if carrier # 1 uses DRC cover = 0x1, carrier # 3

may use a DRC cover value offset relative to Ox1.
More specifically, referring to FIG. 10, a first and a second Bi-Orthogonal
Encoders 1000 and 1002 encode DRC channels (e.g., one 4-bit symbol per active slot)

for each of carriers 1 and 2, respectively, and produce 8 binary symbols per active slot.

Each of codeword Walsh covers W, and W in cover blocks 1004 and 1006,

respectively, then produces 16 binary symbols per active slot. A first and a second
signal point mapping blocks 1012 and 1014 then map Os and 1s to +1 and -1 per
actively slot, respectively. After gain is applied to each of the slots at DRC Channel
Gain blocks 1012 and 1014, multipliers 1020 and 1022 then combine the output of gains
1012 and 1014, respectively, with DRC Cover Symbols (e.g., one 3-bit symbol per

active slot) for carriers 1 and 2, respectively.



for transmssion. In this node, there may be 4 DRC
channel s (one per forward link carrier) per |ong code

wo@k/013®47y., to transmt DRC rate on a singl e PEVERRE6/028102

[0069]

[0070]

[0071]

[0072]

link carrier using code division nultiplex

transm ssion on the |I-branch and the Q branch. For DRC
transm ssi ons using the sane deemord Wal sh cover, the
DRC cover val ue for one forwafd carrier may be of f set
relative to that of the other forward carrier such

that IhendR& embediment of dsyhmegic. mbds fex anii-€arref operation, the
carrier # 1 uses DRC cover = Ox1l, carrier # 3 nay use

BRﬁr@om\Seffnb@hﬂ foecasfiersdtande age ph@ntebzm W[atsb@syermcécs (W? G

f | ] ferring to a first an
SR ETON i R fespitstsalar e Op RS T!l‘dGQh%fﬁ aea@ k2

ﬁl@ﬁ'ﬁﬂ@é(ﬁat(ﬁﬂ Whl@H Qre tgglirrmﬁﬁfe@ﬁg atAB56 8} l\r{%g i uce émg code

each carriers ctively,

i, has mcﬁ%@@DRCp&fanﬂ&tfbMﬁeQ fHiase.Each of codeword Vil sh
covers WL 2 and W) 2 in cover blocks 1004 and 1006,

res peSimﬂmalyyt,o Flge i Op Fi@ute sllukGates raapsrysc@;g rholssupare for prepa.nng
i ve, sl ot and. a second signal point map
B mocagier LG ehirel Tk BEnisHen foratrisTs.d and i A third and

4 f@ieh Eﬁbkﬂﬂ@édhaﬁEﬁéodefseﬁm%ﬁvﬁbi en@gde%RgadhﬁnﬂeTs (e.g., one 4-bit
applied to each of the slots at DRC Channel GGal

$inghelt pen active stad) fod Bach efliariignsidearsl 4,0e®eatingly, Caad prcbrhne 8 binary
iine the output_o ains 1012 and 1014
é{g%é% PFY %qtve @@&@%wé%wor %&ﬂhscqursgw &k V3" ip codeword

NP RELIO HLEP. Robed NP ek 3By sl o v

€6ty M Eirdtiagd ﬁ@é@mﬁ@[gnﬁllbdlht Iﬁﬁﬁﬂmgblo@la@]fﬁ@ 0,114 D eneBRaps 0s and
Cover Synmbols for carriers 1 and are channelized b

{sptoctl m-érpeﬁ Refevedy §lgy gespestivelyp, 4fter gam?)s) appbq@tcamh o¥ the slots

4338 SRRtk TIE UL s, Sy RIS LR AP, Ao

tht ohGR6 oﬁmhyih@ @dVL&llsheg&V&Vélmgwﬁl@EXR@C&ﬁertS;lmbols (e.g., one 3-
| .ndi ¢ l%ﬁ%l a D CI’B annel for. the Q phase. [0070]
&f symbgl per aqivesiel) fopcareig3 apg 4, Faspeqtivebles a process

and Sy BedikerCerh M dilERPEF h%%@%@& i) Hultg @é{j&e op&Rfon, the

channel s for transm ssi on carriers 3

DRO @ovan8ymbblayoi duriBirs Oraintl agee shanhiskadarySWakh Qowiblocks (WS (i
1102 encode DRC channels (e.g., one 4-bit synbol per

abtli, v&)sdt obyerfmcke atho afd LHIS; fespectiSelyndhd output of multipliers 1120

@}edsfﬁ%t | Vﬁh%f d@g@ gmu\%{zflcghgrlg gwglﬁwgd %t ?8’6 app y1ng a Walsh

covering code W,'° to indicate a DRC channel for the I-phase.

It is appreciated that in any of the above-described embodiments of asymmetric
mode for multi-carrier operation, the ACK and DRC channels may be transmitted for up
to four (4) forward link carriers on a single reverse link carrier using code division
multiplex transmission on the I-branch and the Q-branch. In the event that the there are
equal numbers of forward link and reverse link channels, the aforementioned scheme
may also allow an AT to autonomously turn off the pilot and traffic channels, e.g., on
some reverse link frequencies on which the AT chooses not to transmit (e. g., when the
AT is short of transmission power headroom). Furthermore, for DRC transmissions
using the same codeword Walsh cover, the DRC cover value for one forward carrier

may be offset relative to that of the other forward link carrier. Stated another way, with



2 and W 2 in codeword cover blocks 1104 and 1106,
respectively, then produces 16 binary synbol s per

wa@ednwesdgt ot. A first and a second signal poi NPCTEHRI06IRE102

[0073]

[0074]

[0075]

[0076]

[0077]

bl ocks 1112 and 1114 then maps Os and | s to +1 and -

1 per actively slot, respectively. After gain is

applied to each of the slots;at DRC Channel Gain

bl ocks 1112 and 1114, nultiplters 1020 and 1022 then
conbi ne the output of gains 1112 and 1114 ) i
thie egpect dftbe jnvensior t BondrDRGebamslsmayybe trapsanitied fyr the first

synbol per tive. slot [.er.s

S50k PG 15 YB3 P D, LRGP B code wato9 anc

1A yphaset rdf cwirpsle). f af aduitibhalc BRG eharmpk tiahimissiohd) @reDRGuired for

Cover Synbols for carriers 3 and 4 are channelized bg

aggitionalcBly errmisrn dRe apeess tgrminal pl0p, can usp) ¥ ot ﬂ%ﬁfm each of the
a 118, Y . f

AR HEED T B8 iS5 il o p o4 .

caltietdwith @ sirpdnRbwhtriepl i ed at 1126 appl yi ng a Wal sh

covering code 6 to indicate a DRC channel fo he .
o9 BC+ 12, T St ek e ey Ry ng fard lnk
ARWGerde 3nki PEMHBABOH ABRLRI-Ofri@s ¥ySReRA." | Traffd6hdr@El assignment
mul ti-carrier operation, the ACK and DRC channels.nay
(B€ At maas spectfp dudhorelationstgpf Gy wey pf eeample dthe irpverse link frequency
Larriers.on a single rey j j '

& B Rt} By G R S G gt for 3R forward
HrefrdQubicaich. In the event that the there are equa

numbers of forward |ink and reverse |ink cha nes

s, .the
af or diterhei a5Red of b YRS A BISTAY (@@, A tp dour) additional long
QL NARD ll‘rﬂay bd el for LR RivERE 18RdELRhEY GsinbaRE gbs: (ZI_L) most
€.g., on sone reverse |link frequencies on which the A
sihafisms bitotMSBs) parteniohg Cedgmaskvhdn pattieulal, 4 shaghelran which the

terdent ACkARRCO Tt TR P AR B TP b Ger he

DR eovavvahas G PP Peedbasv@aldhCaver IéPbi_tmIdéﬁtiﬁ&f(S ®it)>,
relative to that of the other forward |link carrier.

Bapbespeaifisdhie theleyA. wi t ht hi s aspect of the invention,

t he and DRC ch itt ]
fir Sﬁ%@ﬂ@ﬁ}ﬁf iaé?egﬁu%nggj %@’ng%taglg SIE)I%%a E?%%glgglgs( {0? ’rthé P&verse traffic
SHaad] el EMIfa8 fanaVER 1&RES M(TbBoBY. aPet bxXddias ele-bit mask
of W16,8). If additional DRC channel trapsm ssjons _
Mirrcwmeq @bsosiatedowith rark ilomgrodeMasklndee maay héPeaghas shown in

' 106 can use Vz slot DRC on each of the phases
'g%ﬁ%}q%h\g) Thus, the access term nal 106 may support
DRCs f or Tgbl¢ h RevetseChraffie Chann¢lL.ongsCotte Masks carri er.
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Mlgremac Tt Permuted (ATlcm)

J— LongCodeMasklindex

An AN may assign one or more long code masks to an AT on each of the
channels on which the AT may transmit. The long code mask for each of the channels
may be identified, e.g., by the value of the LongCodeMaskIndex which is a public data
of the Route Update Protocol.

In Table I, Permuted (ATI; cyv) may be defined as follows:

ATI o = (Ast, Aso, Ao, ..., Ag)




[0078]

[0079]

{0080]

[0073] Referring to FIG 12, there is shown a
correspondence between the forward |ink and reverse

wo ovk/0fI9¢muencies in a nulti-carrier system Ter@f/i51906/028102

channel assignnent (TCA) may specify such

rel ati onship. By way of exanple, the reverse |link
frequency "x" nmay be desi gnakfd to carry the DSC, DRC

and ACK channels for all the tforward |ink frequencies.
[0074] In one aspect of the invention, a plurality of

(e. gPermuged ATloow)= addi ti onal | ong code masks may  be

cr ealdd AorAgath, Apviesserl ANkl reguencys, dsi,igetAe Abo o, A,
(4) wmsAyusAgnAk] SaNADALS AQMEBSA10R;5,tA8, ARNYJ)code

i h k
Rkl N RS Er Lhg iS EEE
i denfolqves | e g., <LongCodeMaskl ndex (2 bits),
Feed aver t dengjfi £ Lpbit) > may
be spe ll’ér\/\la I n the(%é ’{Cgb'}g] Inlcdar%éot ger aspect, an
AT mdMQsetatBk=1 ongMiatieois EBsMigicvhéld] SaMBieRAdRE®f i C

chanmh&@tcgq@mgg@m@] and MORTCVAC) as follows. For
exanmple, a 42-bit nmask M RTCMAC associ ated with each

Long&Faenvasiil] fidMIrrenyc B SsMboicfiiad #0148 Mhownc 191 bl e |
bel oMIrTabatB71 ®© Reverse Traffic Channel Long Code

ﬁii%ﬁ#&%ﬁ 15% imhe 207 oA lignanr & bindni Ro ar

e Iong code mask for each of t he

e L0y By P g

Long ata o out e
e e@ﬁ%tas Hie #}éﬁq b A;rrf?‘ff%fﬂni g ke s Mtact]
ST a5 o i it
Foprwardahin ft- i Me,AA|9 ‘A1O0, Al, A2 , ,

Al N M B P A A .
ctbﬂl%@r{‘éﬁﬁ{okle ldoft-E@hbiking data received lacMIRTulle AL €aMeRR). In this
nw,dmo ag? s%gég-g%O%Ac%e]é] no(t Cgavg/l t5 -I;l%II\QASA\l’IntZ e packel}:/sl I31(%}I\l/f:p\(lzndqﬂndual
forward links at the same time, i.e., the design would support soft handoff across
carriers with asynchronous transmissions. An access terminal 106 may indicate a DRC
index based on transmission to the access terminal 106 in a given slot on multiple FL
carriers by the same base station 104.

In one embodiment, the system or network 100 may use general attribute update
protocol (GAUP) to indicate that all packet transmissions to a given terminal 106 will
be multi-carrier transmissions for some length of time. The access terminal 106 may,
until instructed otherwise, transmit a DRC based on a combined SINR prediction. The
MAC layer 1400 (FIG. 14) may provide signal mapping.

The network may have some flexibility to serve the access terminal 106 using
one carrier or a combination of carriers in that same time interval. This may use
individual DRCs per carrier as well as DRCs based on a combined SINR prediction.
The network may configure the access terminal 106 to operate in one of these two

modes of DRC reporting. The forward link soft-combining mode may be used, for



M RTCMAC[ 6] (c) M I RTCMAC[9] (c) M RTCMAC[15] (c) M
| RTC MAC] 16] (c) M RTCMAC[17] (c) M I RTCMAC [18] (c)

WORR7DCWML] 20] (c) M RTCMAC [21] F M | RTCMAC [2ai/ugzmpe/028102

[0081]

[0082]

[0083]

[0084]

[0085]

[0086]

M RTCVAC[ 25] (c) M RTCMVAC[ 26] (c) M RTCMAC [30] (c)

M RTCMAC [32] (c) M RTCVAC [34] F M I RTCVAC] 41] where
the (c) denotes the Exclusive OR operation, and M
QRTCMAC M and M RTCMACDI dend?e the th | east
significant bits of M QRTCVAC and M R TCVA C,

dx@HPRS iWhég the adceivREMinhl 166 Sckier@RYobt BBanMer€orlddbi8]for VoIP

An access term nal 106 nmay use nulti-carrier DRC wth
flowsoenier dl typpkofsiwss onbi ni ng node (soft-conbi ning data

recei r ' rel )i l: e
" oo 158 RS BLEWSL, 58 Gyl oS o
Racsstvehicinmah ®e iim@levictedl at bdavastatidn 10dsofaFIG. he Therfenctions and

tine, i.e,, the desihgn woul d support soft handof f
COEMRBENE SPPVB 1B T hioas PfyhPoHBRISMERiEAsY saftwpis, hagdware, or a

&?xﬁﬁ?ﬁioh‘?ff%ﬂ@hrelﬁlﬁ HER¥w B d idiﬁér.efulgﬁtg?g éﬁdﬂfjﬁe’(a&ﬁa &9 FR6. 13A in

transm ssion to the access termn I'n a given
aldatondo onixisteqg bEthE fuicdions grosvnby RiGel3/ne base station

104. 7 one enbodi nent, the system or netwoyk

100 oy L 81 Er<aaet PR s Bl BVF B Chmociu)e schemes
tbQrbVidé cadeRl ddathipk! HAvK lkBdink BLINE HiRk GAGudDofRe B ¥R types of
termnal 106 will 'be nulti-carrier transm ssions for )
wding, sedigashcystic redrmdantyechgele €SB Ch.eqonivelationad Gogiag, Turbo coding,

1 inst ¢ . .
SO ol s con ot Br phIBHRE 8l DaB 588 s may
ihdinderayntganaind Riepeat Boqlest@oRO) HyHrOAR]), Bhe imeémertkl rEyndancy
have sone flexibility to serve the access term na

. . 10
TR fPoBMEUEarlyiTigrenb YDES Rlott aY PB RO et fillereat poflipgsnemes.
sane jhigigl 308! MAihter] LN gﬁ@ﬁe{jﬁ;gﬁthb Rgied cﬂl@%ﬁ%@%nﬁgﬁ fading. In

carrier as well as DRCs base a conbi ned SINR
oadl 306, emodhteommodwiatks oeded cinrdrieguadedathio ganesgsmodulated data.
i.nal . 106

erm . operate in gne of these t npdes
RS 0f (1l DoREEr B e dnhi DBy RGO P PS) and
dRYrRge pESY shifOkSKARIFSK)When the access term nal 106
experi ences poor channel conditions for VolP flows or

f or alniblegkpk8of répeains maygesr} a Bequendaal mpiylgted gasorgnsymbol

SR B O AT o131 B i
theyt spifeadFltfe mbdulhfed ddtncdithonswalsil cover (i.e., Walsh code) to form data
chips.

In block 1312, a multiplexer may time-division multiplex the data chips with
pilot chips and MAC chips to form a stream of chips. In block 1314, a pseudo random
noise (PN) spreader may spread the stream of chips with one or more PN codes (e.g.,
short code, long code). The forward link modulated signal (transmitted chips) is then
transmitted via an antenna over a wireless communication link to one or more access
terminals 106.

FIG. 13B illustrates an example of a forward link receive chain, process or
structure, which may be implemented at an access terminal 106 of FIG. 1. The
functions and components shown in FIG. 13B may be implemented by software,

hardware, or a combination of software and hardware. Other functions may be added to

FIG. 13B in addition to or instead of the functions shown in FIG. 13B.



conmponents shown in FIG 13A may be inpl enented by
sof tware, hardware, or a conbination of software and

whasodneog2 O her functions may be added to Fl GCI/BS0061028102

[0087]

[0088]

[0089]

[0090]

[0091]

[0092]

[0093]

addition to or instead of the functions shown in FIG

13A. [0082] In block 1302, an encoder encodes data

bits using one or nore codi nggscherres to provi de coded

data chi ps. Each codi ng sche may i ncl ude one or nore
types of coding, such as cyclic redundancy check

( CRC) One omvulowt ianteahasc dd20¥y;1370B hecaodi i, fdrwvaek link modulated
codi.n ot her types, of codin or .coding at_all.

BB gt e e B e M oA 13208 may
egide shatiAdersityyabaifdt A Qeri AR effELTE gﬁc@lgas&fggiﬂgg FAEN received

repeat techniques.” Different types of dat

Heepd diswprayideds faerae mespediitien gnisurve mesivef 0lBSingl bldokot322, which
: i ntarl eaver.. nterl eaves the cpded data bits .

%Oglgétboﬁgg? Epa feﬁsg. Bt F’o‘g(f(WT?B%?ﬂSZ aﬁﬁdﬁglg{%t frdfeR wdesgnal to

goded: ditntenpleafse thaladcaive@ sigamer at e nodul at ed dat a.

Exanpl es of nodul ati on techni ques i nclude binary phase

shi f tAK8§AEE pdapors linger epvakireatld?4 resistise detai samphesyind generates
éqg%%d- chﬂﬂ%ocg ﬂoa:h(rl 3850 ‘B‘focltsl%% n?ay; a)e/egnirg{:f %Sgg%gi;eg QVS .tqnae or more

sequence of nodulated data orf a
M ycogemusedria Hbtls 18914. a BigukbiA26 hay bémeve Bibk® tinge skew and insert

FERETWR ok Wapsnt ulpacer e Yo hlh toadserrgdias move Walsh
Ehaeafroh B8 reckRR8 Ahtal AmPlRCYitH Belanft sgl‘gahinf@ s@%@e&xcgﬂéfed to spread
s wth pilot

time-division nultiplex t‘he data chi
t8p dpig im hleckm@l & #ithe base sfatiom a st ream of chips. In

bl ock.. ], seudo random noi.se, (P reader y )
spr eglg @éék %? “?’(gaam%g?lo ‘ﬂlarr% IRH“PH&BWé tE% %@Hﬁﬁ?scg;gégl received
fignals to wboidt redered! s§RBORO dRY) -cdiA20d® 'deRbHulkiifiK tries to recover a

dul ated signal (transmtted chips) is then
ﬁ%ﬁ%ﬂﬁm%w gY 8l gharneligingghe despreadsrmples ¢g isolate or channelize the
IqGAL | 4K ess r m nal
TR G536 P o Lo, RRE RonPRLE RECTRRENCRAE @) conerently

deprogatating ithekcimendized dataaiith a pecoversd plibt &f froeide demodulated data.
at an access term nal 106 of

iC be | ement e
RS AT, LR R o atrad sh oo a Hoers @il signal
if&¥ndee | npl enented by software, hardware, or a
conbi nati on of software and hardware. O her functions
may Hdogldédt mnyrfeceive IBnétnreddsjiniiobdodations andisoatt Sfmbols to

inctions.shown,in FIG 13 087] One re )

BRI BIRITENR Pl arpdb? i ki sRhs (RS uncuured bi
epochsl &Rleck F3gnadsagplpiteieede-XRiRaRRASe stations 104.
Mul ti El e antennas 1320A-1320B may

In block 1338, a channel decoder decodes the demodulated data to recover
decoded data bits transmitted by the base station 104.

The term “information channel” disclosed herein may refer to a DRC channel,
an ACK channel, or other channels containing the channel state information.

It is appreciated that the embodiments described herein provide some
embodiments of asymmetric mode of operation for multi-carrier communication
systems. There are other embodiments and implementations. Various disclosed

embodiments may be implemented in an AN, an AT, and other elements in multi-carrier

communication systems.



provi de spatial diversity against del eterious path
effects such as fading. Each received signal is

wQ@e@viot®d2 t 0 a respective antenna receiver filPEFURY06/028102

[0094]

[0095]

[0096]

[0097]

bl ock 1322, which conditions (e.g., filters,
anplifies, downconverts) and digitizes the received
signal to generate data sanples for that received
signal. [0088] A cascaded addPtive |inear equalizer
1324 receives data sanples and generates equalized

chi psrHoge Bf 96l id 3%dart RloafkuddRfRantBadisdithRasn bhe si §nals may be
sanples with one or nore PN codes used in block 1

reprosshteti3pdngrenyr efravearisty of Slifferent seboelagigs jand efeehniques.  For
bl an

SO B TR, PR, Sy v

tlsaanﬁiasaSbe vefeRntdie tFonEhouptRatbog: Slesitphos map et @epresented by
read the data in block 1310 at the base station

@m cyrFeng, Glekiramagnetis VEb aMASRetS Tigldhon pruicles, entical fields or
I ived signals to provide
r ec s éWyec%ﬁﬂa?rFati%h 'Eherr&ﬁe

or cdma2000, denodul ation tries to
r ecoViosa oﬂ akﬂl for thesart s@ulih furthef ﬁpplehamnthhu thengpriohe illustrative
despr.ea es to jsol or chann y4 he recelved
1550 ks ORISR iGuteh anl afaoSiat PR Ceishbed i I COR With the
e%%d(rgén@ @ﬁ@fo@&f hé‘reﬁll ﬁl@f S Qﬁl‘pf&%&l&@i &r@éﬁi@nioz Rélawated computer

a recovered provi de denodul at ed dat a.
sgﬁwam,xlcat @rwm@ti@nm 33°0b¢thy ifnp¢le¢rbhtlllt§tratak@18r adeichangealylity of

lﬁﬁ(&c’: a?ré%gﬁgﬂg%%e SI lus ﬂ/@ n&%g?ne[n?so%%cgg ! rﬁ&hlléss %ﬁcults and

stapathalSbded desiird tabmeegelneiaﬂy iBtep@k off 837 ftrﬂc}tloaellit@. rws@ether such
| i kel i hood ratios (LLRs) at punctured bit epochs.

ippgsiopality3s HeRlempYPY a8 RAAWME| Oy 8ol wite rdepsds, upgipdhe particular
aﬁ’@%ﬁ%ﬁﬁ?{‘é?éé{‘ RofdtAMe m \}9{39@ g rtlaag%\%geg E?:B?SSkﬂled artisans may

atoreco deco
1tr1pzbﬂmem't theedesbsibéchBmbasmlist at vargingOsays[fo08ah ﬁ'dﬁécma'r application,

Cg_ﬁrra | an %ﬁ%&%&smg% edbeggt{qgfretgﬁ 3%33&3@g a &epalét‘ure from
tﬁ@g&@g@fﬂggﬁa@nggaaﬁﬁh state information. [0093] It is
appreci ated that the enbodi nents described herein

provi dke sameue ibediatisntlegiodl blogkwempddenpand efrcuits described in

i on.f rrd e ni cat
CPRERBon At e s B PR bR FBleBIEER or performed
Wl |aog§neﬁi|é15§ﬁrp§s%dﬁﬁﬁh@dﬂ @ﬂlgﬁtam@ignble ptdfpésefmnseyj am application
AN, an AT, and other elements in nulti
eIt nieatatesnCiEspst ehO).on ield mmﬁblg l&an arm/ {FRGA) pr other

ﬂi@gﬂaﬂuﬁﬂ%ﬁjee rlgé@nge\;l@é?t dsBERr @fe’ QF @Aliskd9 'i@u,s, ARY%eRe hardware

components, or any combination thereof designed to perform the functions described
herein. A general purpose processor may be a microprocessor, but in the alternative, the
processor may be any conventional processor, controller, microcontroller, or state
machine. A processor may also be implemented as a combination of computing
devices, e.g., a combination of a DSP and a microprocessor, a plurality of
MICroprocessors, one or more microprocessors in conjunction with a DSP core, or any
other such configuration.

The steps of a method or algorithm described in connection with the
embodiments disclosed herein may be embodied directly in hardware, in a software

module executed by a processor, or in a combination of the two. A software module



represented using any of a variety of different
t echnol ogi es and techni ques. For exanple, data,

WO p@uoudet ons, commands, information, signals,P@i/US2006/028102

[0098]

[0099]

synbol s, and chips that may be referenced throughout
t he above description may be represented by voltages,
currents, electromagnetic waves, magnetic fields or
particles, optical fields or 2Rarticles, or any

conmbi nation thereof. [0095] Those of skill in the art

Wy | dsifieirihhRIA N PRERGHAT Bashhdfenidf, RONIOHRnioky, UBPREIM Vifemory,
| ogi cal bl ocks, nodules, circuits, and al gorithm steps

HERROMb sxeniany.cisaistess, ihard diskha tramoeahin diske atGD-RQN) 65 8@y other

erei.n, ma I el ec [
RSP REGPE' RIFOEARRE) SoLO Bl BB Gy s
protessér i erehd hﬁotﬂfﬂdtﬁmdhaﬂ,g@ﬁbmﬂetm‘foﬁﬁatwtdme Qtoaad medlum In
software, various illustrative conponents, blo
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e Qﬁf ?%l el Medilmt @Eﬁesfge ihhal Asicung é re\s%@tub% user terminal.
su nctiona I's I nplement e mare or
Boftenaltenaiéyee s pmmsdrhancbahd |st;1nzhger mdmlm aadyi oesidends discrete
desi gn constraints inposed on the overall system

QrRq Hwéﬂ?P§3ﬁ¥nﬁﬂ§ i npl ement the descri bed

funct pRA&hGS Yard rinél@de)ﬂ' H&eﬂ@Y& fFtreB@c lndabt 4ig Uinalocating certain
application, but such inplenmentation decisions shoul
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the safitelpekificativannect i on wit h the embodi nents discl osed
herein may be i nplenmented or gerforned with a general

pur poske peyioss %ﬁemptaoru?fgth@ g1sclopgshambashipens sdiroyipespio enable any
?é}e(ﬁpﬂélﬂé%ﬁ‘ﬁ' B alg P& filakd Gr LM G 'b?e%%%gl{zén‘ﬁ%t \Kaﬁgbgnodﬁlcatlons to

d progranmabl e gate arra or ot
mﬁzsrgerahmrhm&e&ts wagl e wediiyx appacbm; ¢o dtose glatled ar tkterean sind ttlog generic

BRI g B oG B O Pesih bl ErS vithaut deppaing from

ﬁﬁ%@fﬁthﬁc&csﬁé &f the iAveIBBR! AhuBUWhE QE&eRl RCERAANis TBY ifdghddd to be
m croprocessor, but in the alternative, the processor

lenjtedgo athy andmelemntmhbwmm:sw is donber etdosded the widest scope
(gngs%?e@g th%{\e err}]ctqgr St nove n%trﬁlrergedlscﬁ)sgé R&gSor nay

a Co natton COI’TpUtI ng

[0o1001devi CWHATECLAINmIblshatI on of a DSP and a

m croprocessor, a plurality of m croprocessors, one or
nore m croprocessors in conjunction wwth a DSP core,
or any other such configuration. [0097] The steps of a
nmet hod or al gorithm described in connection with the



enbodi nents di scl osed herein may be enbodi ed directly
in hardware, in a software nodul e executed by a
w@e@ces®ar, or in a conbination of the two. A BOf/USENE028102

nodul emay reside in RAM nenory, flash nenory, ROM

menory, EPROM nenory, EEPROM nenory, registers, hard

di sk, a renovable disk, a CD-ROM or any other form of

storage medium A storage medlumis coupled to the

processor such that the processor may read information

from and wite informatiqnapvst he storage nedium In

the alternative, the storage nedium my be integral to

the processor. The processor and the storage nedi um

may resiﬂF in an ASIC. The ASIC may reside in a user

Y er mifhBeOdCOPESIBE: o nati ve, the processor and the

St or agg g iaubh I 1R8K0E.CA%) @ SCIEdrthatoNERAIREL Ssbdlated with a

user termnal. [0098] Headi ngs are inc]uded herein for

plepkpyerfdorveard link cafrieTs o Transetl daip ramy apase sEsion gy gccess network
' e not intended to limt the scope of

tgﬁgﬁgﬁﬁiggis g@ﬁ@ribed therein under, and these

concaniilsiplRinghhy mf@pfation aldnnel on a revetsb éink saciei.ons

t hroughout the entire specification. [0099] The

previ ous description of the disclosed enbodi nents is

P oVirfiednLfo& BPE]aFn ANWHBRISHR ifbihatff dnAnddl $ncides bleast one of

make or use the present i1nvention. Various

dated isburcatdhemss] t @S ebdoraration detat mtenichhtrde(DREY iinfprmation and

apparent t e skilled in the art, and the generic

fﬁ?ﬁ%@?ﬁ?ﬁgﬁéékﬁﬁéﬂ%ﬂaﬁﬁrh may be applied to ot her

enbodi ments wi thout departing fromthe spirit or scope

of the invention. Thus, the present invention is not

3-nt erkhedmebog of (Glaim 2dfurther srnpHREIPiRsHNE bR YK fafognation on
j y . WM consistent with

tF %éedf%?sletrl}lgllkgﬁ?ée? ﬁgeg%lgﬁ%veté%%q%ngf% gl? éosg\%?{égl osed herein.

[00100] WHAT IS CLAIMED | S: CLAIMS 1. A net hod

conprising: assignin |.ong code mask (L to an .

4-nf or'Hast F{Sﬂi’(’éﬁg & SZ‘Bﬁl}eétc@’a"PWIPﬁ I%Stﬁﬁgﬂ’i(‘:g%}?et geegs terminal on

RN nldife £ HeDEE ﬁlfgﬁia{tiroﬂ Masdtondetdabt BBHANLD 8&Rss terminal.

station or access network to an access termnal; and

mul ti pl exing the informati on channel on a reverse link

arrigr. 2 h t hod of .Claim wherein the. . . .
o or P memot REGTE Prfiib e Fotiplifh R Gapign mutdptexing
&@pvge channel (DSC) information, data rate contro

(meg i nformati on and acknow edgnment ( ACK)

i nformati on.

6. The method of Claim 5, further comprising code division multiplexing the

information channel on an I-branch and on a Q-branch.

7. The method of Claim 5, wherein the information channel includes data rate

control (DRC) information on both the I-branch and on the Q-branch.

8. The method of Claim 5, wherein the information channel includes

acknowledgment (ACK) information on both the I-branch and on the Q-branch.

9. The method of Claim 5, further comprising transmitting the code division

multiplexed information channel on the reverse link carrier.



3. The method of Caim2, further conprising
of fsetting the ACK information on the reverse link to
wo edaoesdthe reverse |ink peak to average. 4. TPeT/Ds1006028102

of Caim2, further conprising instructing the access
term nal on whether to nmultiplex the DSC information
based on feedback fromthe access termnal. 5. The

met hod of Claim 1, wherein tB& nmultiplexing is code
division nultiplexing (COM. 6. The nethod of Claimb5,
further conprising code division nultiplexing the

i nformati on channel on an |-branch and on a Qb

19, Thihemetthadlofoflaih di farther eomeprising edvering therdata Iiatmcontrol (DRC)
%@nnel |n€bvq§f ata ate control (DRC) information

IRFOTBANGT YHR Wa d on the Qbranch. 8. The

met hod of C aimb5, wher ein the informati on channel

i ncl udes acknow edgnent (ACK) information on both t

L br akhehmgiwdopl {(AEmQBp flrikas. campring ¢eYHEE e éfrkélpmledgment
(%{Jql{)itiﬁfo%gdﬁp&‘ﬁﬁ Wél?pcéde%ﬁﬁdp tting the code division

exe ormat1 on channel on the reverse |ink
carrier 10. The method of C a|n17 further conprising

covering the data rat cotrol normatlo Wi th

Vel shiheometioRal. Cpim Frrgn MAE {5y Pjgcate control

( rllnﬁirﬁﬁtl&ﬁ)‘(x}?ﬁ' a8, the c@ﬁ@‘{ﬂ@%@i Hb6d3 on both the I-branch
i nformati on with Wal sh codewor ds. e net hod of

adainrthe7Q-Hremchher conpri si ng conbi n| ng the data rate
control (DRC) information with data rate control (DRC)
cover synbols on both the |-branch and on the

1@ br anghmethdd of CRiMELNAHerein thé dhtirdie cohisl(BRT)cheerdaindols are
rate control (DRC) cover synbols are channelized by

chprradizediny sHfset Jelsh codes. A system conprising: a
controller adapted to: assign a |long code mask (LCM
to an information channel associated with a plurality
ef. f oAwpdteimlcomprisiagr i ers to transnit data froma base

station or_access network to an access termnal; and
the a#e@E@lleadpiediopei ng adapted to mul ti pl ex t he

i nformati aR.ehanBk @Re 3ndsRUECHE) Id BK iSBHhA®IN channél associated
with a plurality of forward link carriers to transmit data from a base station or
access network to an access terminal; and

the access terminal being adapted to multiplex the information channel

on a reverse link carrier.
15.  The system of Claim 14, wherein the controller is in the base station.

16.  The system of Claim 14, wherein the controller is in a base station controller or

the access network.

17. The system of Claim 14, wherein the information channel includes at least one
of data source channel (DSC) information, data rate control (DRC) information and

acknowledgment (ACK) information.



15. The system of C aim 14, wherein the controller is

in the base station.
wokemiiv4z he control |l er
or the access networKk.

16. The system of C aim 14,

is in a base station cPet/Iete028102
17. The system of C aim 14,

wherein the information channel includes at |east one

of data source channel (DSC) information, data rate

control (DRC) infornation and3acknow edgment (ACK)
information. 18. The systemof Caim17, wherein the
18ccegget SNt ClatmarRRiReeih dhdhéesy teriehaf\iKadapted to offset the
information on the reverse link to reduce the reverse

AGK inferaitianconethe reygese link to Educeiis reyersgrling pgplkiolayerage.
wherein the nmultiplex is code division nultiplex

(CDM . 20. The systemof C aim 19, wherein the access

10er mThel sysenadapCladn tia, twiknsm the trheltipledeisdéode sdioizion multiplex
nmul ti pl exed i nformati on channel on the reverse |ink
EBM-er. 21. The systemof Claim 17, wherein the

access network is adapted to instruct the access

termnal on whether to nultiplex the DSC i nformation

20as e A hersyftemddfaCleinh 1 8nwhéreinatbe @scess erminadlis ad2ptedAn transmit the

D T R
i nfornmati on channel

associated with a plurality of

forward link carriers; transnmtter to transmt data on

4. r evieswysteimed Slaimildy whereiththetpgsess geBrrkns adandedrioainstruct the
for multinplexi t L nfof i C. .

o 8re o o 36 MBS BSCORRHIR iR Ruell ity tepdyack trom
tBRaccebraehinalt he nmul ti pl exi ng neans i ncl udes neans for

code division nultiplexing (CDM. 24. The access

termnal of Caim22, further conprising neans for

wode i yisiop LtdodgXigg the infornmation channel on

an I-'Igllfanc% ang onoapgggl:‘%anch. 25. The access term nal

of Clra¢enve24o redesvecdana fiom a bhserstattdanomn e hergneddei madkud@€M) of an

DA SRR R EHE TN ARLRAND 6! PERLRRAe e,

of O i@inBindtbr t9RSHsBlifddiA16n h RiversBRink QBrreh BIHAG badsEdtiteand
acknow edgnent (ACK) information on both the I|-branch

and oneank éoruuiiplesingaife inforamagion ehannekemiba a¢vese lokagarrer.

22, further conprising neans for transmtting the code

di vision multiplexed informati on channel on the

TeVerBe hicdks Gmina@rof CRim TA2g vAGe€s Sthe anhdltipRkingf mehm@i Mcludes

25, further caonprising neans for covering the data
means for code division multiplexing (CDM).

24.  The access terminal of Claim 22, further comprising means for code division

multiplexing the information channel on an I-branch and on a Q-branch.

25. The access terminal of Claim 24, wherein the information channel includes data
rate control (DRC) information on both the I-branch and on the Q-branch.
26. The access terminal of Claim 24, wherein the information channel includes

acknowledgment (ACK) information on both the I-branch and on the Q-branch.



rate control (DRC) information with Wal sh codewords.

29. The access term nal of Caim26, further

weeowni®eng means for covering the acknow edgneert/u§aeid28102
information with Wal sh codewords. 30. The access

termnal of Caim?25, further conprising neans for
conbining the data rate control (DRC) information with
data rate control (DRC) covel4synbols on both the

I -branch and on the Q branch. 31. The access terni na

29t CaleMcddss tgRAIoR Cikien g@,tfann&tc@\l}gﬂingqheaﬁq@ﬁ@ tr@RMuBtting the
synbol s are channelized by offset | sh codes.
code division multiplexed information channel on the reverse link carrier.

28. The access terminal of Claim 25, further comprising means for covering the data

rate control (DRC) information with Walsh codewords.

29.  The access terminal of Claim 26, further comprising means for covering the

acknowledgment (ACK) information with Walsh codewords.

30.  The access terminal of Claim 25, further comprising means for combining the
data rate control (DRC) information with data rate control (DRC) cover symbols on

both the I-branch and on the Q-branch.

31. The access terminal of Claim 31, wherein the data rate control (DRC) cover

symbols are channelized by offset Walsh codes.



