DE- COUPLI NG FORWARD AND REVERSE LI NK ASSI GNMENT FOR MULTI - CARRI ER

W RELESS COMMUNI CATI ON SYSTEMS Claimof Priority under 35 U S.C. 119

[ 0001] The present application clains priority to co-assigned U. S.
Provisional Application No. 60/659,955, entitled "De-Coupling Forward and
Reverse Link Assignnment for Multi-Carrier Wreless Conmunication
Systens,"” filed on March 8, 2005, which is incorporated by reference.
BACKGROUND Fi el d 0002] T resent invention relates to wirel ess

comuni catPBEACOEP, A/R&A(ND%ENERSE LINES ARSHoYMENT

apparatus for EBR:MIJDTIQUAQRMERNWREVESSECOMMIH%HEAMN in

multi-carrier wreless comrunicati 53 §ms. Background [0003] A
comuni cati on system may provi de comuni cati on between a nunber of base
stations and access terminals. Forward link or downlink refers to
transm ssion froma base station to an access termnal. Reverse |ink or

upl i nk re(R4ifa fPridrap WNISSIP0.S.Cr Privan access termnal to a base station.
Each access term nal may communicate with one or nore base_stations on

the ¥0%ar d andhe avesesl apphigationt clgings \AEIRTIRD fR nEo-assiad nihg PErYisignst her t he

access ter, snyact e S I ft
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advant agegsggnméng for é@émrﬁaaWIWuabsmﬁomnb@thmszstemqa dleshon Maweh 8he
detail ed 2@@35 ﬁ‘PC | on § a[e%rbty 8%? an,W with the draw ngs. Like reference'

nuner al s may d y the sane or simlar objects. [0005]
FIG 1 illustrates a wireless comunication systemw th base stations and

access termnals. [0006] FIG 2 lcjé&?ﬁé an exanple of symetric
forward link and reverse |ink caP nment. 2 [0007] FIGs. 3A and

3B il l ust ppdi@ exanpl es of asymmetric carrier assignnent. [0008] FIG 4A

illustrates an exanple of a data rate control (DRC) reverse |ink
[0002] The present invention relates to wireless communication systems generally, and

specifically to methods and apparatus for de-coupling forward and reverse link

assignment in multi-carrier wireless communication systems.

Background

[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.

BRIEF DESCRIPTION OF DRAWINGS
[0004] The features, nature, and advantages of the present application may be more
apparent from the detailed description set forth below with the drawings. Like reference

numerals and characters may identify the same or similar objects.

[0005] FIG. 1 illustrates a wireless communication system with base stations and access
terminals.
[0006] FIG. 2 illustrates an example of symmetric forward link and reverse link carrier

assignment.



transm ssion for a single forward Iink carrier. [0009] FIGs. 4B-4F
illustrate exanples of multi-carrier, tinme division nultiplexed DRC
[0010] FIGs. 5A-5B illustrate an exanple of an access term nal sending two
DRC channel transmt requests to a base station for two forward |ink
carriers to transmt data at two diffgrent rates. [0011] FIGs. 5C 5D
illustrate a base station transmtting forward traffic channel sub-
packets on two forward link carriers at two different rates. [0012] FIG
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two forward link carriers. [0013 I G ust rates process an
structure frmsnmse}ma%rmgnglﬁrﬁgimxdalmhqamermc messages for transm ssi on
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a structurPRand process for preparing ACK channel transm ssions. [0016]
FI G illust es aneanple of a forward link transmt_ chain,
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1. [0017] ﬂaﬁxel'tﬁﬁsﬁﬂt réh%teit@{oe@bﬁe sﬁﬁ@mr@wé’?or%afcpﬁlﬂ@&gnérb R A RGR ¢ chai n,

process or structure, may be inpl emented at an access term nal of
FIG 1. [OéﬁmPldlffﬁFﬁGIatM |IIustrat es sone corrponents of an access terni nal

of FI ﬁ’ ﬁI@sEpr éﬁﬁﬁﬂbr tg- aI bgs\é gtg{i) glraﬂbs‘ﬂ'}{ttﬁm}g ar g?f%e%gaeﬁedRPgr ein

is not necessar e or advantageous Bver 0
Wi | e var i pasketaspéwod ﬁ)lwhrdtlhxkqanmmtwddﬁietmtma are presented in
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a plurali tEy! of access termnals 106a- 106h. The system 100 nmay have any
nunber @ﬁ?qné?rﬁers 102, base stations 104 and 3 access terminals 106.

Vari Oﬁﬁ)li”]SpeCt spiN% ?m%ﬂe?%“b%cé’sfs drldCstRICRSE For ﬂe%glln?g Yn§le-carrier DRC
messages for transmission.
[0014]  FIGs. 7 and 8 illustrate processes and structures for separate multi-carrier DRC

rate and cover transmission.

[0015] FIG. 9 illustrates a structure and process for preparing ACK channel
transmissions.
[0016] FIG. 10A illustrates an example of a forward link transmit chain, structure or

process, which may be implemented at a base station of FIG. 1.
[0017] FIG. 10B illustrates an example of a forward link receive chain, process or

structure, which may be implemented at an access terminal of FIG. 1.

[0018] FIG. 11 illustrates some components of an access terminal of FIG, 1.
DETAILED DESCRIPTION
[0019] Any embodiment described herein is not necessarily preferable or advantageous

over other embodiments. While various aspects of the present disclosure are presented
in drawings, the drawings are not necessarily drawn to scale or drawn to be all-
inclusive.

[0020] FIG. 1 illustrates a wireless communication system 100, which includes a
system controller 102, base stations 104a-104b, and a plurality of access terminals 106a-

106h. The system 100 may have any number of controllers 102, base stations 104 and



descri bed bel ow may be inplenmented in the system 100. [0021] Access
termnals 106 nay be nobile or stationary and may be di spersed throughout
t he conmuni cation system 100 of FIG 1. An access term nal 106 nay be
connected to or inplenented in a conputing device, such as a | aptop
personal conputer. Alternatively, an access termnal may be a

sel f-contai ned data device, such as a personal digital assistant. An
access termnal 106 may refer to various types of devices, such as a

wi red phorscesa tinrinile sid)6phmaeousaaspedts ahd enbodineentsaof dp pwpent cligsidser, a

wreless c i ion [sonal ter (PC)..card, a personal digital
assi st ant &%ﬁf@%ﬁv gﬁfger%Qle%?n%@ﬁﬁg}eﬁgftgwgbgm etc. An access term nal
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nunber of da?eii ?%?On\%}]gtrgghgg%ﬁlagtél nsal}égetsgg%rr\];?n%(lagb%;ﬁag/nréfe%?%?%usbgg% 0sft ations
104. A basdeviestsidnaskOwiredphoat,sovibdess ehere; edelldar phend aigs@psbmpiten a
transcei ver. system (BTS), an access int, _a rt of an cess network, a
nodem pooIW’E?Sléﬁﬁs% BIFIC%q\?ﬁT?‘?rSO&P SORBYEr QC)AGE‘gs? REEQMSH Ed? l@fé’ﬁ%StW

network  e@UiAENExthaVirdhlehalabdens QRELH addekyicRBIMERRY Be RACESRAceSt Ched
data network the Internet) and the access termnals 106. [0023]

(e.g., iyl . ac :
Forward | imRVlénga%Fomww % BYE Y cppmupicaing Supush ¢ pinlcss pheseelwrat i on
104 to a - 1 i : ; i nef to
ransni sof oROFR il Rl 1R braalsn f0cP ol Ol RS 1 8oR500,)
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si gnal sentmbie teiEnd asemosd wiit, oser déviet, asedleqlebraedt) madreldasiicgecdat a rate for
t he b@? stati QI(}1 104 to bransm’t data, to the access term.nal 106. The
accesr ni nallhedgstigyl 00 Preyidpscammugiration {on aimaben et ¢ avheraeacheght r ol

(DRC) nes i (o 9o NiWa) Fold ‘ ' 04 of
t he desi rzggﬁgltc g@}r)%?%. &?%%S%]BS%‘ISL%B?;@?{%‘? B%Etsggﬁ' E%ngal?%ﬁésgéfér e ‘etc}r ed to
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equipment providing data connectivity between a packet switched data network (e.g.,

(@)

the Internet) and the access terminals 106.

[0023] Forward link (FL) or downlink refers to transmission from a base station 104 to
an access terminal 106. Reverse link (RL) or uplink refers to transmission from an
access terminal 106 to a base station 104.

[0024] A base station 104 may transmit data to an access terminal 106 using a data rate
selected from a set of different data rates. An access terminal 106 may measure a
signal-to-noise-and-interference ratio (SINR) of a pilot signal sent by thé base station
104 and determine a desired data rate for the base station 104 to transmit data to the
access terminal 106. The access terminal 106 may send data request channel or data
rate control (DRC) messages to the base station 104 to inform the base station 104 of
the desired data rate.

[0025] The system controller 102 (also referred to as a base station controller (BSC)

may provide coordination and control for base stations 104, and may further control



4 routing of calls to access termnals 106 via the base stations 104. The
systemcontroller 102 may be further coupled to a public swtched

t el ephone network (PSTN) via a nobile switching center (MSC), and to a
packet data network via a packet data serving node (PDSN). [0026] The
comuni cati on system 100 nay use one o nore conmuni cation techniques,
such as code division multiple access (COMA), |S-95, high rate packet data
(I'RPD), also referred to as high data rate (MR), as specified in
"cdma2000 Wﬁj‘l‘g wtads t‘F%FGFcEtte%‘Eag s 6 vig H@é}af%@msﬁéeil f Tg%ﬂsﬁi‘ﬁl controller
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w deband CDVA uni ver sal le teleco ni cati on

(UNITS), tmﬁbﬂqﬁwtcmr@mestpn Yibchend taCDpkeTira STPMK) via @rpabiay datalsermgquency
di vi si on ni’i”dte(lgbﬁ? ng (OFDM), etc. The exanples described bel ow provi de
details for Clari 2/ of understandi ng. The ideas presented herein are

appl i cawbéle to dI‘HmercoﬁJyxﬁm&ﬂﬁoisymhﬂ Joanghay heseploasest B8 MpéRSuRERionot
meant to || t he 1Jgresent application. Milti-carrier System][0027] A

"mul ti - carF ﬁrueé»y*g? A onde divisiemympitiple access (CRVEA) ISsQordigty ratn RAC té‘ﬁta
mul ti pl ex, (VTS 8k& rEasdy to%@hfgh‘%fata SRIEBRYORASedifefin ‘@%&JO@%%@RQ% range.

For exarrpl e, a carrier nmay 25 I\/Egahertz w de, but ot her rrier
si zes may Baskeiseia Air é@iﬁ?fﬁ@rsmlﬁcaﬂl * BEA/EEAS-886,aCDMMA Iszavolugoy datal i nk or

a CDMVA cha | {7 rfﬁggl war,d

heavi er g@ll%?‘d QE?%%%E&%QEV W\,e\%%g éﬁcf %T@%Q@Asi n?\%’ﬁ %b\ﬁ% rel ates
to de- coupﬂelenqnmonmaramsl systeran UVIES R sienel |dn¢4s1omssyrghn‘mnms iCDMA (TD-

mul ti-carr ss C ni cation syste The ma SSI gn M
forward | |%§é%r of ?gqnéfr)?)gu dAERGY l@‘?%%%%‘étlﬁ%ﬂ (f)ﬁs )are}“i 88’?) ’%/aB‘ access
term nal l&b@cmb&ﬁ@ébvd\@raﬁde tetagyfonSlarilyef @fdabtandie TIRSIAEdsPrdseftedBrBW

descri bes r]anl sns for overhead _channel transm ssions to reduce reverse

link over h@%ﬁp ’[‘76@99‘3 OfRRRSYSEEE a8 thelli ddshe proswt sxanvres s oLewY 1 aita
nunmber of &b pead befiRanésSi gned for an access termnal. The base stations,
BSCs or MSC rmay al'so change the nunber of FL carriers assigned for an
access t erMulticamttendysernny on condi ti ons, such as channel conditi ons,

ot B % L b L R RS BORRRD FEASSHRREL oo
such as | nvksréieteagpfaita? comSponds to a radio frequency range. For example, a carrier

maiy be 1.25 Megahertz wide, but other carrier sizes may be used. A carrier may also be

called a CDMA carrier, a link or a CDMA channel.

[0028] Data flow requirements may be biased towards heavier usage of a forward or
reverse link. The description below relates to de-coupling forward link and reverse link
assignment in a multi-carrier wireless communication system. The system 100 may
assign M forward links (or carriers) and N reverse links (or carriers) to an access
terminal 106, where M and N may not be equal. The description below descdbés
mechanisms for overhead channel transmissions to reduce reverse link overhead.

[0029] The base stations, BSCs or MSC may determine a number of FL carriers
assigned for an access terminal. The base stations, BSCs or MSC may also change the
number of FL carriers assigned for an access terminal depending on conditions, such as
channel conditions, available data for the terminal, terminal power :amplifier headroom,
and application flows.

[0030] The access terminals 106 may run applications, such as Internet applications,

video conferencing, movies, games, etc., which may use voice, image files, video clips,



vi deo conferenci ng, novies, ganes, etc., which nmay use voice, inmage files,
video clips, 5 data files, etc., transmtted fromthe base stations 104.
The applications may include two types: 1. Delay-tolerant, high forward

|l i nk throughput and | ow reverse link throughput; and 2, Del ay-sensitive,
|l ow forward |ink throughput and | ow reverse |ink throughput. Qher types
of applications may al so exist. [0031] If the system 100 uses nultiple
carriers oa E(? rwar d Ilné to achi eve high throughput or maxim ze
spectral efff ‘iee“nﬁS‘/‘ nzpsided fom deaseptadens 1oy Eeoinplicatioan smysaclade on al |
associ at edtv(z(atrgésers on the reverse link to inprove reverse link

effici ency 832 For type 1 applications where a slower DRC update is
accept abl el an laélé}érgéefa@teg?ﬁhr@rwmiélnﬂ?ﬂ?foué)put eadhdov treversedintki thromghpyp; | ot
signal on a pl‘lﬁ@l‘y reverse link carrier; b) transmt data only on the
prinmary reverse link carrier; c) transm’t DRC for each FL carrier as

ti me-divi s2on rﬂDd:lay—pﬂmmel low fdpeardriiniethoughiey @hd eow iréVereaidkl @FoughflitCh

assumes sl ower Jé)tRC chan date i s _acceptable; and d) transmt
acknow edgnent Eﬁ(t?'?fr P%“&@kﬂwxéﬂgrrent (NAK) nessages for each
FL caf00BEr as NEeresystdn 1@0%@@@&@1@ eaheé% GRMYobw A8 ttoaaoﬂﬁl/§% Cﬁ‘gﬂ | ot
(at the sane power |evel as the pilot on the primary carri

secondary th&%]rgPP‘grgr VIRRSHDIZE agPepicalt ﬁflﬁlgleAGK ghaneass | tegnigal, 19Q mh;otavsidl rt
ound Al 0033] For t
arou CKiradshr@RR1 <§r§'af? rhséd?:faﬁ%iclc% t(gel} %rrge YQLIE YR %ﬁ\éep{egs{sé F]m

applications where ower not  be n
access ter¢fflﬁla11CY106 may a) transmt a continuous pi I ot signal on aII
d with ed forward link carriers; b)

rever L nk c ci at
tr ansﬁr)l%# dat a gﬁﬁl % taH% loﬁﬁoﬂsaw P, HPYE ﬁmuwﬁ Jsefceptpfle. am agcpsinsmi t
ACK for eaeimikl 1©arma3er as needed. [0034] For type 2 applications, an

access ter nal a) transnmt a cont| nuous ?I | ot on the pl’l mary
feverse | i%]k c éfapi;lalrtac ntm ous pilot signal on a primary reverse link carrier;

transmit data only on the primary 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 acknowledgment (ACK) or negative acknowledgment (NAK) messages
for each FL carrier as needed. An access terminal 106 can transmit a gated pilot
(at the same power level as the pilot on the primary RL carrier) on secondary
carriers when transmitting ACK channel, e.g., % slot skirt around ACK
transmission for pilot filter warm-up.

[0033] For type 1 applications where a slower DRC update may not be not acceptable,
an access terminal 106 may:

a) transmit a continuous pilot signal on all reverse link carrier(s) associated with

enabled forward link carriers;

b) transmit data only on the primary reverse link carrier; and
c) transmit ACK for each FL carrier as needed.
[0034] ~ Fortype 2 applicétions, an access terminal 106 may:
a) transmit a continuous pilot on the primary reverse link carrier;

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



b) transmt data only on the primary reverse link carrier; 6 c¢) transmt
DRC for each FL carrier as time-division nmultiplexed on the primary
reverse link carrier, which assunes sl ower 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 nore than one packet
isin flight across all forward |Ilink carriers, A base station 104 can
determ ne ACK associ ation based on timng of transmtted FL packet.

[ 0035] Al £er natiansaliyy DR&hfoacedsEL tcemier aakimeobvisay npatifloxash emthglprieramat e f orm

of ACK channel transm ssion;,. Reduce, ACK nel .tr 1t fli i nterval
if desired, e. &V,ersla?mpﬁémseffswlé‘@ 59meE 95t Pg{rtg‘g}ﬁnfl?lour@lgégk agéaep {rglﬁleef s (in
an EV-DO systegyd ACK may be transmitted in 1/2 slot); b) ACK channel

transm ssion for N forward link carriers within a single r/2 ot; c) ACK
channel t Gansnitensopt ACKeonly gn HerRIHBAY S5VeE L iFRRIer o léaﬁ%lﬁqa%@? SRAYd i nk
carriers; and g}, aﬁll@@@&lsu:{err@%&estﬁéﬁf)&% PBkelis Aol aiS3 Qi fBiwad Sset up
may be inplenented via signaling in the mediumaccess control (MAC) |ayer
1100 (FI G 11)ink Matriers: cdv baser stBmmnadd car déttingnCidriR edssaoixGon CBSE] Ther e may
be two nodes of. carrjier assighnent: symetric carrier assignnent and
asymetric car PPEpE é&“&ﬂ%ﬂ?ﬂpﬁgﬁﬁn FIG 2 illustrates an exanpl e of
SYNMEDHEISE car r iAdterrad$dlgiieiicessl temihAlr B8 day pafelm bn akernate foen sf 200K 2000,
e.g., used for EV-DO data, and three corresponding reverse |link carriers
202A- 202CChayshERsMESsiO8y r i er assi gnnent may be used for (a) applications
with symmehricdat@ AeK&hhRy ifaBdRintitne BRMDF ddliredRDY.| Fahé fkBerivi1bh
asymmetric data rate requirenents supported on har dwar e t hat enf or ces
symetric FURsuppoes addidenal Fboasierriicen EYADOystem, AGK, s1ay dedraaxaited es of
asymmetric carriljl%rsloq signment. FIG 3A shows three forward link carriers
300A- 300C and one corresponding reverse link carrier 302. FIG 313 shows
three forward IACGK cleanelitensmi30MfEM00rwanddink warriesrwidspenihigled slot;

c) ACK channel transmit interval is a function of number of enabled forward link
carriers; and
d) ACK channel transmissions on RL and FL association setup may be

implemented via signaling in the medium access control (MAC) layer 1100
(FIG. 11).
Multi-carrier Forward Traffic Channel MAC

[0036] There may be two modes of carrier assignment: symmetric carrier assignment

and asymmetric carrier assignment.

[0037] FIG. 2 illustrates an example of symmetric carrier assignment with three forward
link carriers 200A-200C, e.g., used for EV-DO data, and three corresponding reverse
link carriers 202A-202C. Symmetric carrier assignment may be used for (a)
applications with symmetric data rate requirements, and/or (b) applications with
asymmetric data rate requirements supported on hardware that enforces symmetric
FL/RL operation.

[0038] FIGs. 3A and 3B illustrate examples of asymmetric carrier assignment. FIG. 3A
shows three forward link carriers 300A-300C and one corresponding reverse link carrier
302. FIG. 3B shows three forward link carriers 300A-SOCC, and two corresponding
reverse link carriers 304A, 304B. Asymmetric carrier assignment may be used for
applications with asymmetric data rate requirements, such as file transfer protocol (FTP)

download. Asymmetric carrier assignment may have (a) reduced reverse link overhead



reverse link carriers 304A, 304B. Asymmetric carrier assignnment may be
used for applications with asymmetric data rate requirenents, such as
file transfer protocol (FTP) download. Asymmetric carrier assignnent nmay
have (a) reduced reverse link overhead 7 and (b) MAC channels that allow
forward link traffic (FLT) carrier asshgnnment to be separate fromreverse
power control (RPC) carrier assignment. Asymetric Forward and Reverse

Li nk Assi gn - lLti-carrie DRC [ 0039] An access term nal 106 may
time-divi s?ﬁ@wf\%@&n ab i STl e GHL T) BRITiEA pSSiEBImENt tor bear d
link carri epsrafTréin $veBk PoWENBNES (RIDY c&REF 4 [Q040] FIG 11 illustrates
atine dlvﬁ)l on rrultlpl e?er 1102 f(or@?rultlpse%n?\lg DCR information in an
access t erfAfyametriy A d Revery méry Multid@@rieFDRC 11) in the

| vay,d- | tion based
kg e O S 5 5 L SR BdAReEn "
t ransmi SS|fmnsnuaqéefmmamkdmrsaamsm@mrava\senﬁmdmak carrier) nay depend
t t | d

Por ¢ 1048 "2 HE, ATERRNP a e SEGh  Psase Pk for vl BB | DRC

span = maxinfdrb@ticd @ta, ac&?ﬁeﬁﬂﬂ;hhldéﬂﬂ?l@arrl er) x nunber of carriers); and
(i1) punher of carriers ported by hardware, such as a 1xEV-DO Rev A

channB%%dard. 14 Mag 1@)‘%6&!9 £, 11x @dhe Ff@e@atﬁﬁmealsl%rma)amrded)RGtw th a
| RL [ f
single Ak Sk éﬁéﬂcmﬁmsé%e)oﬁ DR GV t1§1%ndfﬁe?e?r%<§acrfof&) ﬁéy’iuse a

carriers. [0042] In another enbodinent, an access
si ngl e: DRGaghras lor whaaly BB!S hdsmisgions er@mdiclatedtﬂ’}eai singled®versd) linlk ¢isr)

t erm nal ngl e. DRC to st at 104 for all deS| ghat ed

FL carri e?lggf &5 ?(zﬂ@m? i\ aﬁcﬁ%ta]ﬂﬁ@méﬁaﬂn‘éfb‘ég iy yiige ’E‘Her"ﬁlﬁﬁ‘ﬂm%‘iécess

t er mi nal Jﬂaﬁuaxﬁsﬁﬁgbﬁn ofl DREot Hieksseifiee dbrivRiRd linRBarReRESS., DRAsNA = 108 may

use a conbj (I',th ﬁ}? si ngl.e DRC channel across rrultlpecarrlers

(same DRC (lflgrs H%é) eng H%F%‘né’f) % pember of garristmpend 60 membenef feriss and

(b) time- dugpsitednd DRE | 4 |IIutraes an
upp yRékdvi 6, Q58 BN Rley A{%%ﬁﬁ 1 cﬁtldG Hn d%egmb §1tn§e)n whi ch

exanple of a DRC reverse link transm ssion
requests doaFh aFrigs gre aysegiated oithaa singlyl BLf carvier de]ohnknay arer figfted Byuse.

FI Gs. 4B- mul ti-carrier, tinme division
mul ti pl exzeggn%g%gze’ﬁh |cgﬁ%§m|%FG 4B shows an exanple of two DRCs (DRC
| engt 1§042] 4 s| ofls anatbér; enﬁlﬁﬂim@paan aecds sdrli)l 106 aRg st hchgRDRCSIHAE

reverse link ¢ rler f?nr li] (C)[rvvard link carriers.
actosS A Sdrfibrs other words, an access terminal 106 sends a single DRC to a base

station 104 for all designated FL carriers to transmit data at the DRC-demgnated rate to

that access terminal 106.

[0043] In another embodiment, an access terminal 106 may use a combination of (a) a
single DRC channel across multiple carriers (same DRC for some FL carriers of the
total number of FL carriers) and (b) time-division multiplexed DRC channel.

[0044] FIG. 4A illustrates an example of a DRC reverse link transmi‘ssiloﬁ (DRC length
= 8 slots), which requests a data transmit rate for a single forward link carrier to use.
FIGs. 4B-4F illustrate examples of multi-carrier, time division multiplexed DRC.
Specifically, FIG. 4B shows an example of two DRCs (DRC length = 4 slots each; DRC
span = & slots) transmitted on a single reverse link carrier for two forward link carriers.
FIG. 4C shows an example of four DRCs (DRC length = 2 slots each; DRC span = §
slots) transmitted on a single reverse link carrier for four forward link carriers.

[0045] FIG. 4D illustrates an example of two interlaced DRCs (DRC length = 4 slots
each; DRC span = 8 slots) transmitted on a single reverse link carrier fof two forward

link carriers. Interlaced DRC channel transmission may provide additional time



FIG 4C shows an exanple of four DRCs (DRC I ength = 2 slots each; DRC span
= 8 slots) transmtted on a single reverse link carrier for four forward

link carriers. [0045] FIG 4D illustrates an exanple of two interlaced
DRCs (DRC length = 4 slots each; DRC span = 8 slots) transmtted on a
single reverse link carrier for two fogward |link carriers. Interlaced DRC

channel transm ssion may provide additronal time 8 diversity for a given
DRCLength. FIG 4E shows an exanple of four interlaced DRCs (DRC length =
4 slots eadtersiDRor g paven-DRELedath. sFIG. HErebawvs pedxomple of favginderlage@ PRE S| i nk
carrier fo k Ler X8 I f our
interl aced gtﬁiDRMC\kEé Oqs é% ﬁ Dﬁ?sé) for ééeg;%[ﬁl tr%ﬁlaﬁ@av& aaélggl é’O%rs)% l&fk
transmitt echrten far ﬁomqbﬁvaré\lmkmeks NKIG oA sleowsf o eimple fob fovaridtetlndeid
carriers. i.c Forward an verse Ljnk signment - Multi-carrier
ACK [ 0046]@?@@%{% 1 il © %SB%SP?P rﬁLag g?‘i??ifﬁf&%mﬁ%ﬁq% %Flgulel@ﬁfs@hanna
transm ssigik cafrr foribld Bhvearl GnMBiHedsi Nk carriers on a single reverse |ink
carrier, as expl aj ned beI ow W th Fl G 5E FI G 11 il Iustrates atinme
di vi si on s pLEL Y A Reperse gRmer, papgien AGK n an access
term 106 of a}ﬁg@% | may be
reducg?hﬁ]f or ex Af&ﬁgessjt?mhggzlh%lrgﬁhuﬁéa }S?Jnl eac &ZA n?%és’ﬂ% tg) for
1/4 slot) for umJﬂtmi(d fofvaid nls batienssmda slnglE\fe\Ea@eHmk camer \ﬂhﬂxﬁiainaybdewend on

a nunber of . F a whi ch ACK channel tte The
avor o FIS ) FE. 1R dndafl o Wik IR moiien 000 repemariptelihg
ACK- t o- f or waKdnfoiAiicaSt @8 kédebOBrmiagad6 oNFREK transmit tinme. [0048] FIGS.
5A-5B show an exarrpl e of two DRC channel transmit requests sent from an

acces®%dr ni nalPe1 pgrippAGKchapnal trgpsngpsionpmay by radiwerds fatvigrmplei ERmdasleti er s

carriers {1
(153 6I and t%o?@g’t &%%)%%A@I%F%SMtgd £ lwnggt )gﬁgﬁwoph%@%ecﬁ ?/q{teﬂe base

station 104), Wwhith Bhs depadspn daonnmberl aﬁjﬁbac@nelts hior meliblo AAGKt ¢hawhélcts t he

DRCs are tj i Si0 i pl sinal e Reverse nk .carriger, as
o F oo il ST Jl SRR fadh B Eoc BT ol Bl
transm ts AORwesforwiardafifik asscctiauimﬂiased(dﬁTmKsmbsmﬁhﬁt s on the two forward
i nk iers th di fferent tes 153.6 . and 307.2 kbps) in
Fl s, [@islsp, [ %@%&1 Shriitl Shiuen SEarrie A omD %@%rﬁéa@n%areﬁwése@gt fiema bits
of an ori %n%besﬁ'%rﬁﬂ@(b’@fo a b3t QafforPl 041184 Wfo%mﬁ%hk%%@ﬂQbﬁﬂers 1 and
"sub- packets" to transmt to the access term nal
2) to transmit FL data at two different rates (e.g., 153.6 and 307 2 kbps) FIGs. 5A-5B

may show the DRCs decoded by the base station 104, but FIGs. 5A-5B do not indicate

the method with which the DRCs are time division multiplexed on a single Reverse
Link carrier, as in FIGs. 4B-4F.

[0049] In response to the DRCs, the base station 104 transmits forward traffic channel
(FTC) sub-packets on the two forward link carriers at the two different rates (e.g., 153.6
and 307.2 kbps) in FIGs. 5C-5D.

[0050] The base station 104 may repeat and process data bits of an original data packet
into a plurality of corresponding “sub-packets” to transmit to the access terminal 106. If
the access terminal 106 experiences a high signal-to-noise ratio signal, the first sub-
packet may contain sufficient information for the access terminal 106 to decode and
derive the original data packet. If the access terminal 106 experiences fading or a low
signal-to-noise-ratio signal, the access terminal 106 may have a relatively low
probability of correctly decoding and deriving the original data packet from only the

first sub-packet.



the access termnal 106 experiences a high signal-to-noise ratio signal,
the first sub- packet may contain sufficient information for the access
terminal 106 to decode and derive the original data packet. If the access
term nal 106 experiences fading or a low signal-to-noise-ratio signal,
the access termnal 106 may have a relatively low probability of
correctly decodi ng and deriving the 0|9| gi nal data packet fromonly the
first sub-packet. 9 [0051] If the access term nal 106 does not

succgeesiul |y dh"abdeccbésaerfrmnslt10§Ld@epamtlse¢cessf\kiéf doods thetfopiriuharckedéhs ends a

NAK to the base st se sta 4 S ond
sub- packef® e%@“ﬁ‘@ ﬁﬁ‘@gﬁﬁ‘g‘?ﬁ th ﬁ% ttlﬁgl rliéLPI n%lg?)%’saet ?%g)qlf lr(g'n%ﬁglﬁ
first and séﬁi@@@@boﬁwl@utp et Sl‘Htecéd’sytehﬁlndBmﬁiﬁa}t &entond gnfcuraiauohafrmnphe ket. As

the access termnal 1 recei ves re sub-packets an
i nf or mat i &isstged |59Cé’6dfsl=ﬂérﬁ?‘é<§§ht° t%??eng tPr’;&H@ﬁgf‘ta RAfi tpr‘%*o@ﬁlaf’?etgil of

decodi ng angdfenpy! 'rélg Eé"?no?é k- ?ﬁzket@%ﬁ@ cBR6#E! infbiatieAIREved ROBZLcH N FI G
5C, a base station X sends a rst sub-packet of an original data packet
to the accesied subrparkbt, i@6prohatglitytof Heeddingapnd dariving B iginghd¥aPrsket in FI G
5D, the base station 104 sends a first sub-packet of another original

dat a packél? "$%8%t he access terminal 106 in slot 1 of carrier 2. [ 0053] The
acceggoRer m naln B 50 b easetstatidadodeertdi @ firsteulbpadkienal ardai@'nq@daﬂa@aeket romthe-

recei ved first sub-pack ers apd respect € access
termnal 108© 5HH fﬂé@ §}°HL8E83§“‘F@ Slélb“iﬁa{}eeoéf #fé}e@b{) ;5}5 &Y on
carrier 1sendes @nWﬁf&'ﬂsd&@acké\@ﬁaﬁ&lﬁéi%'gmfapddmﬁackéﬁﬁ tisd @béseferb@dhl i n FI G

5E; cannot correctlty decode a received second sub-packet on carrier 1,
sends a NARG gnslethleofsarics Rannel to the base station 104; cannot correctly

decoﬁ‘a?ﬁ recei Qa&@:k{ Q{rlﬁf(")ﬁgl' fi)(g)zﬁfeg 1@ Bedo ;E/He 5 gogggﬁg‘aﬁta%&% f8m th@e ACK

chan o the ase correct recel ved fourth
sub- pac ketreceomddastrsubmadketsamd caeingsl ami Adéspmti‘tdiu}e ABK actrsn trzmirad 10¢1e base

station 104. [005 cess ter .nal, 1 nne

correct |y “G& S%IFSC}‘IHQ”F‘? Fe a“ﬁaweffg’&%ﬁ‘g’ ]?a@ c{I/] ed & Seétncdk %ZA?;\}) carrier 2
and sends ANAKShinfhel ethoamee sthidr 00 KORIG. Brmecamceseedt@rdacaw a @6ivedrrectly
decodes the original second packet(e. usi ng a cyclic 1gedundancy check
(CRC) or ceenael sap-parketien 6¥EiFDh %e@%ﬁ#\gﬂ‘épném CKr drandlitagheabise siiskessi ng

the third gube ﬂ&kc%h a%éceae ré?:taw@@ﬁﬁﬂdes'hb iaack-ghgn LGRS S: delid™ RAlK 496 sends
i o

an ackno edger‘re si gnal station 104 to not send a
fourth s ubhq:)AEKeqhannel to the base station 104 correctly decodes a received fourth sub-packet
-on came1 1; and sends an ACK on the ACK channel to the base station 104.

[0054] REth Also in FIG. 5E, the access terminal 106 cannot correctly decode the first and

‘ second received sub-packets on carrier 2 and sends NAKSs to the base station 104. The
! acoess temunal 106 correctly decodes the original second packet (e.g., using a cyclic
redundancy check (CRC) or other error detection technique) after receiving and
processmg the third sub-packet on slot 3 of carrier 2. The access terminal 106 sends an
acknowledgement (ACK) signal to the base station 104 to not send a fourth sub-packet
for the second original packet on carrier 2.

[0055] The base station 104 can then send a first sub-packet of a next packetin slot 1 (n
+ 12) of carrier 2. In FIG. 5E, the access terminal 106 sends ACKs and NAKs on a
singleACK/NAK RI. channel for the two FL carriers (1/2 slot ACK/NAK channel
transmissions with a 1/4 slot per FL carrier). i

[0056] In another embodiment of a multi-carrier ACK, an access terminal 106 may use
a single RL. ACK channel, where RL ACK is associated with FL based on timing of

packet reception (also called transmit-time-based-ACK-channel association). This may



for the second original packet on carrier 2. [0055] The base station 104
can then send a first sub-packet of a next packet in slot 1 (n + 12) of
carrier 2. In FIG 5E, the access term nal 106 sends ACKs and NAKs on a
singl e ACK/ NAK RL channel for the two FL carriers (1/2 slot ACK/ NAK
channel transm ssions with a 1/4 sl ot1 per FL carrier). [0056] In another
enbodi nent of a multi-carrier ACK, an Qccess termnal 106 may use a
single RL ACK channel, where RL ACK is associated with FL based on tim ng
of packebensektri nic¢ alveo IinahbteBrotacah §ViolP)-typrerdffic e dFiraGkhithaarabed-

associ at i This may.10 be ed for .Voice |.nt et .Prot ocol

(Vor P) -1 y Il sssckien o R e Renp e el S RB a8y aco
a constr aiohta seRlAFIFbarS &M dghveh abest fefhinal 108N AtiRI on  on a single FL
carrier to a given access ternminal 106 at a tinme. Enhanced Miulti-carrier

DRC [ 0057 Enhanegd Mylti-casgiss®Rent, an access terminal 106 rmay inpl enent an

e”haﬁw% mul tigy Q%tﬁé&eéé%%en‘@hérp Qcc@?sy tehﬁﬁllap‘f'@ﬁ g 1§R)hérﬁenp|3§ ernﬂﬁrﬁ:e@nd DRC

cover ormation e., an acce term nal 10
transmt smpiaicat‘lerDRC watCIanmydn@R@ cover messages. An access term nal 106

uses a " coyer., ) eC| foreto fla 1t uch a sect or
in the a(??gss Eg{}tn‘]l) %‘gﬁ (H)\}?C 051% 5t§:((;:ne§§@ts'e2%%§a) i%ﬁ%flsacgessgl dto
"point" the DRrainal ho6 n&@at@ennt%paﬁmGBRCtreuerﬁnﬂade:Qﬁvemmeisagaasn:iuﬁ t he
sanme DRC cover for all rrier cover length may beeua to DRC
rate |ength. D%e%iegmlnétb@ UEE\P %%ﬁﬂnd"%@ﬁ&@ PO OIS %n for
al | assigned EhchCArd deBiof in Mk L&ss ERMmiaPE abtivelt. MOBOARLssCRAING foarisT at e
(FIG 7), i.e., the access termnal 106 may selectively repeat

bi - ort hogonal é¥dé “pjmb8lePREmnt that segior Ap ageeshieRniagkl® may @HSHé‘fth64
bi nbol |
I hary Symbol s jfd D‘kcoécvef?or?gzl{’ﬂlgregar KO Y6V Q%Wﬂax%g eg’u?lB(éL Carrl ors.

used for an access termna ess o

The DRC cover mehaﬂamgth niaRCiratel lenpth ntajeokBRPood e DRENcitet tiasmissivarfootll act i ve
FL carriers, 98 égihrou h 16. d) DRC channel transm ssions on RL and FL
associ ati on may ifne ™% signaling in the MAC | ayer 1100 (FIG 11).

[0058] FlG) 6 Pkt ettiérabifEthdgdtaD66dEsg BtdaBl(FIGI Be.f 0f ARERP vkl 106
single-carrier m[e)xl}:fcs;electlvely repeat bi-orthogonal coded symbols per FL carrier to achieve a
total of 64 binary symbols per slot.
) A single DRC cover channel (FIG. 8) may be used for an access terminal 106,
regardless of the number of FL carriers. The DRC cover channel may include
the DRC cover and the number of active FL carriers, e.g., 1 through 16.
d) DRC channel transmissions on RL and FL association may be setup via
signaling in the MAC layer 1100 (FIG. 11).

[0058] FIG. 6 illustrates a process and structure for preparing single-carrier DRC
messages for transmission. A bi-orthogonal encoder 600 encodes DRC symbols (one 4-
bit symbol per active slot) and outputs 8 binary symbols per active slot. A multiplier
602 applies a Walsh covering/code to produce 16 binary symbols per active slot. A
signal point mapping block 604 maps Os and 1s to +1 and -1. Other multipliers 606,
608 may apply additional Walsh coverings/codes.

[0059] FIGs. 7 and 8 illustrate processes and structures for separate multi-carrier DRC
rate and cover transmission. Specifically, FIG. 7 shows a process and structure for
preparing multi-carrier DRC rate information for transmission. A bi-orthogonal
encoder 700 encodes DRC symbols (one 4-bit symbol per forward link carrier per active

slot). A codeword repetition or repeater block 702 may repeat codewords per carrier.



messages for transm ssion. A bi-orthogonal encoder 600 encodes DRC synbol s
(one 4- bit synbol per active slot) and outputs 8 binary synbols per
active slot. Amultiplier 602 applies a Wal sh covering/code to produce 16
bi nary synbols per active slot. A signal point mapping bl ock 604 maps GCs
and is to +1 and -1. GQther multipliers 606, 608 may apply additional

Wal sh coverings/codes. [0059] FIGs. 7 and Sillustrate processes and
structures for separate nulti-carrier DRC rate and cover transni ssion.
Speci fi cal A)other eqdeworhespetitionphlecie @4 miay repaaticedemerdsoio pipfeqsabd higary

mul ti-carry i Af Qr ot f 1Bl ! t hoganal
encoder 70é gﬁ%@é&%@yﬁb@@go?]telﬁ%ipﬁ)rl{@ﬁé{/gnﬁlrﬂ%grﬁf g‘!rl \1/\/§{rod+ a?‘%l{icarri er
per acti veA mulapljer 768 epdieswe Whlsheqpetiing/ade or indepe atlBR C bitochkanfi€l2 nay r epeat
code per ier. 11 Anot her cqdeword repetition block 704

r epe\gﬁog@dev\or 8 sb?‘@ﬁﬁc%ocgﬁ %ﬁ ﬁgPﬁure\é{gWSPaéPnﬁeePh%F? w?té'FW?r R@gnal
poi Nt mappidver Rifeedatidh orBRSmiSioAN A\ biSorttdgdidal 3R¢bded 800 dhddlést DRUI @fver/ 08
applies a Wal sh covering/code to_ indicate a DRC rate channel. [0060] FIG

8 shows a PBFEERLQ el @3kt siebol ger A5k EpePY apd tsmamberofastive Fegpitiesr DRC
> C . e Py e g
R vy LB fRG b aRriastany hidkodel) poRIa RSO gl

DRC cover "information (e.’g., I've t he
nunber of Actdsworgirepstifion erspeafes blpck 80hman rdpest coyierbaids pith afedtonve felrot ) and

produces i I r._actj.ve.slof.. codeword r tition or
repeat er ll)ﬁ%(fgi&@%%ﬁr)\{ar%?f@g%lgﬁs E%cf‘g{\}v%er q- tsﬁné ROt f3FPPEIe bfelgﬁﬁ' é64{ 825 oduce
64 bi nary Gsyardolsstopr arsictli v& nauliyilier 806 bigplizh aPWhlsh comPREREdDI0EHICHR4 Maps

Cs and is +1 and -1. A multiplier 806 applies a Wal sh covering/code to
i ndi cate aﬁﬁgﬁe"‘i‘ 8€lhannel . Miulti-carrier Reverse Link \Walsh Channel

Usage [OOMltﬁﬁﬂﬁmiHev&sihﬁﬁ\ﬁV%ﬁ{@h%e@Us%C cover channel and DRC rate
channel formats, 1 ch may be rnplemente y the processes and structures
in FI 880117 and Aprepfix &nthaire caamples iof RE iceverpr@nnabiandr DRAGatsovkwnnadhannel
and DRC r I I r ip.addition
%ﬁnﬁ?,sﬂg% m{aﬁ B%ﬁp@ﬁraémé(d Qﬁhhﬁﬁcjcgﬁgggﬁn@%ﬁl&ﬁk@ ApRls. Z&%ﬁ F

to the formats X A ance r-carrrer 6‘662] An
access t erenhazied b8t wayieu DR CanOhahRRCadvenuhtinet ard DRC rAEkhbyriel &rmats

ot ors. PO E Rt BR AP is A TRV E) s RoRFA Bt 1 ng. ACK
channel f oEnHdnced Mulfiahitiel SCKsi Ng |/ Q phases (in-phase (1),
[0062] An access terminal 106 may use an enhanced multi-carrier ACK by:

a) Transmitting ACK over a ¥z slot or 1 slot, depending on a number of FL carriers
for which the ACK channel is transmitted.

b) Transmitting ACK channel for first 4-carriers using /Q phases (in-phase (I),
quadrature (Q)) of Walsh code W(32,12) and I/Q-phases of W(32,20). If
additional ACK channel transmissions are required for additional FL carriers,
the access terminal 106 can use ¥z slot ACK on each of the phases of W(32,12)
and W(32,20). Thus, the access terminal 106 may support ACKs for up to 8 FL,
carriers with a single RL carrier.

c) ACK channel transmissions on RL and FL association may be setup via
signaling in the MAC layer 1100 (FIG. 11).

[0063] FIG. 9 illustrates a structure and process for preparing multi-carrier ACK
channel transmissions. A bit repetition block or repeater 900 receives ACK channel bits

(1 bit per slot for assigned carrier) and may repeat bits at a factor of 32 or 64 to produce

32 (1/2 slot) or 64 (1 slot) binary symbols (transmitted in 1/2 slot or 1 slot). A signal



quadrature (Q) of Wal sh code W32,12) and |/ Q phases of W32,20). If
addi ti onal ACK channel transm ssions are required for additional FL
carriers, the access term nal 106 can use 'h slot ACK on each of the
phases of W32,12) and W32,20). Thus, the access term nal 106 nay
support ACKs for up to 8 FL carriers yth a single RL carrier. c) ACK
channel transm ssions on RL and FL associ ation nmay be setup via signaling
in the MAC layer 1100 (FIG_ 11). 100631 FIG 9 illustrates a structure and
process f oPOIBT BEERIS §lank §02- wapsy sepndabio tharthel. th andiiliss i96hsppliesis t
repetition g 1 { - L\ D1t (1 bit per
WAV RRE ﬁﬁ%ﬁ%&%@ﬁ%@ %Qﬁdlgé%(ar?ﬁ@@?ﬁf%éééhgﬁnel.

slot for assigned carrie rejpeat s at a rof 32 or 64 to

produce 3 rddy C ¢hadarel Trapbmisyiobi nary synbols (transmitted in 1/2
sl ot slot),. A sigpal.1l oi nt _mappi ng. bl ock 902 na Cs d js to +1
and - 06 vt an R SBRmingt 1008l o e APt S ot Khphel 0%

Q phase) ton iandingle!peingry AQK/ MfiferC hang elccess MetnhinalC 306 i18hy BSC 1\_@&@”&?&
Transm ssi on, 00%& n access termnal 106 may transmt nulti-carfier Data
Sour ce ChafffiBPMEHSEINe GWiS: singl e/ prinmary RL carrier. The access terninal
106 may uspoNRrd I3NEKoftdSsi f the carrier. Forward Link

Sof t - conbi #W‘Ws termnal 106 may use nulti-carrier
DRC wil§%85la f or wiwk dctaiss kergwfal -106 awryi wse ngultiwdeict R E -vadnbifoiwagl tak aoft-ecei ved

| t il ' .1 hi ) th tati 4 d t
hve to o i mERt GUE B 4 FecallBF Gerat TG FE RO o o sane

time, i.e.moldhahedbsiegstati@nloh supp@tthasotd tammsofife pakoson GRIiAHIQIEEAW t h
asynchr onoys t[ia]]?rgﬁrﬁn sst'bons. An access term nal 106 % i ndi cate a DRC

i ndex baset!"8H“t Fanisth '§8i58MHe11§0¢ He ‘Eé@%‘g’f‘_é’t"?ﬁl%é}lp sofh handpiff, a¢tossl ot on
mul ti pl e Rarri@@ithessndavorblensaiEssRas e s badd SR ldé)ﬁ@flnd}jc@te%Rg

enbodi ment, the systemor network 100 may use general attribute update
prot ocol (1BAgIPYase on hgnmiston fythe gpgespiesikingl {0Ginsarziven sles on cnudtipje ¥bn
term nal 1063 bl theR ol 358K her transm ssions for some length of tinmne.
The access t‘erm"'{rllaﬂe %ggﬂn%fiﬁﬁérll?ﬁ instructed otherwise, transmt a DRC
based [@hla continmed e@bNRmpne thecstystem.or ibts/orkVID Inay ese gehOf] ftbritate uplistemay
provide si %@%lg%lmgtﬁdw%%%g?ﬁ ag&te)c/\gg.niérrnns?s onget‘c\)/ g g?\?errrletelfrllﬁga)t(lll%%l\«\lli}ly to

serve the
be multi-carrier transmissions for some length of time. The access terminal 106 may,

untjl instructed otherwise, transmit a DRC based on a combined SINR prediction. The
‘ MAC layer 1100 (FIG. 11) may provide signal mapping.

[0067] 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.
Th¢ 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

example, when the access terminal 106 experiences poor channel conditions for VoIP

flows or for all types of flows.
Number of MAC Indices

[0068] The system 100 may use additional MAC indices for preamble transmission to
access terminals 106 assigned with multiple FL carriers. A total number of MAC

indices per carrier may be increased to 256 with an 8-bit preamble MAC index and bi-

orthogonally coded 128-chip preamble:
W(128,i/4), 0 <i <255
W(128,3i-1)/4), 1 £i <255




one carrier or a conbination of carriers in that same tine interval. This
may use individual DRCs per carrier as well as DRCs based on a conbi ned
SINR prediction. The network may configure the access termnal 106 to
operate in one of these two nodes of DRC reporting. The forward |ink
sof t - conmbi ni ng node may be used, for ]r'ixarrpl e, when the access termnal
106 experiences poor channel conditio for VolP flows or for all types
of flows. Nunber of MAC Indices [0068] The systern 100 nay use additional
MAC i ndi ces for [W@asii-p/4)yatssi2§§ion to access termnals 106 assigned
with multiple FL carriers. A total nunber of MAC indices per carrier may
be increased to @28t/ A §-1§i2t55preanbl e MAC i ndex and bi- orthogonally

d > chi _ : V. _ N 0 g
So0eTghi S SR o 930 Sy 9 il =
The syst emset G@ckeny MR Hepdar: phdkeformatfimidrat 7-bit gremetle (MAEQ) inflpreladzi n a

Mhdex (o ol s tiielh BERRGIA o oRorkg! ¥ Bk S inge Pk IEXTLR | hyer
packet) a?géa&bni(MA(p)rmgéﬁQI e (MAC) Index. [0070] FIG 10A illustrates an
exanple of a forward |ink transmt chg:an, structure or Bgrocess, whi ch may

be i t78hent edFit 19ABNsralespn gFAmRIg Obp fpgward XNk 13RSI GRYIPoHEICHIER OF

conponent i iR EREdRE 2 bER| BRI 64 oP¥IG Of IR RinctitAk dy@r e, or
a conbin ﬁ%gﬁy\%?l 20 ab,%rle and hear d\a}lvar e.S O her founcti ons malnc be added to

FIG 10A icompengdistshowntio BIG.i Kt e tosf inHemeniet by ooswarrp ardwired| @ 2 10A.
[0071] 1 1 Ol 05 hOR20n A LGOI S0 OHRS liBnlinh bU36A0 GHBGOI0AT
ed data chi ps. I'ng

codi ng scheires 0 provide co achr co schenme may
i ncl ude onéditon ol énstepp @S theffundiods shownswEIG.d9Acycl i ¢ redundancy check

CRC nvol ut i ongl di ng, Turbo codjng,. block coding, other types of
Coar Mbr o by G & Rrcott aofS s crifebe fape refta e mar ¢
Repeat ReqsgsvideABEId dddy Rhipd. AfReh codfly bdhee fblude dre damere typepent
techniques. Different types of data rrgi/ﬂbe coded with different coding

schenes. [odra]suehappisdk redmdancyrehedk € @agervoiuiioanl wsings Ture wéted dat a
bits to C%mgﬁtco&iﬂg,' Stfler tlyﬂes of coding, or no coding at all. Other coding schemes may

include Automatic Repeat Request (ARQ), Hybrid ARQ, and incremental redundancy
repeat techniques. Different types of data may be coded with different coding schemes.

[0072] In block 1004, an interleaver interleaves the coded data bits to combat fading. In
block 1006, a modulator modulates coded, interleaved data to generate modulated data. |
Examples of modulation techniques include binary phase shift keying (BPSK) and
quadrature phase shift keying (QPSK).

[0073] In block 1008, a repeater may repeat a sequence of modulated data or a symbol
puncture unit may puncture bits of a symbol. In block 1010, a spreader (e.g., multiplier)
may spread the modulated data with a Walsh cover (i.e., Walsh code) to form data
chips.

[0074] In block 1012, a multiplexer may time-division multiplex the data chips with
pilot chips and MAC chips to form a stream of chips. In block 1014, 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. )

[0075] FIG. 10B 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



bl ock 1006, a nodul at or nodul ates coded, interleaved data to generate
nodul at ed data. Exanples of nodul ati on techni ques include binary phase
shift keying (BPSK) and quadrature phase shift keying (QPSK). [0073] In
bl ock 1008, a repeater may repeat a sequence of nodul ated data or .a synbol
puncture unit may puncture bits of a synbol. In block 1010, a spreader
(e.g., multiplier) my spread the nodul ated data with a Wal sh cover
(i.e., Walsh code) to formdata chips. [0074] In block 1012, a
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denmodul at ?i%nﬁl?ﬁ) gx%tlﬁ‘le $&TRLRE s§Bbold! IFof 848120661 demodulation tries to recover a
data transmission by (1) channelizing the despread samples to isolate or channelize the
received data and pilot onto their respective code channels, and (2) coherently
demodulating the channelized data with a recovered pilot to provide demodulated data.
Demodulate block 1030 may implement a rake receiver to process multiple signal
instances.

[0079] Block 1034 may receive punctured symbol locations and convert symbols to
consecutive bits, Block 1032 may zero log likelihood ratios (LLLRs) at punctured bit
epochs. Block 1036 may apply a channel de-interleave.

[0080] In block 1038, a channel decoder decodes the demodulated data to recover
decoded data bits transmitted by the base station 104,

[0081] Those of skill in the art would understand that information and signals may be
represented using any of a variety of different technologies and techniques. For
example, data, instructions, commands, information, signals, bits, symbols, and chips
that may be referenced throughout the above description may be represented by
voltages, currents, electromagnetic waves, magnetic fields or particles, optical fields or

particles, or any combination thereof.



signals to provide recovered synbols. For cdnma2000, denodulation tries to
recover a data transm ssion by (1) channelizing the despread sanples to
i solate or channelize the received data and pilot onto their respective
code channels, and (2) coherently denodul ating the channelized data with
a recovered pilot to provide denndulq#gd data. Denodul ate bl ock 1030 may
i npl enment a rake receiver to process I tiple signal instances. [0079]
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,herein. A general purpose processor may be a microbrocessor, 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
IMiCrOprocessors, one or more microprocessors in conjunction with a DSP core, or any
other such configuration.

[0084] The steps of a method or algorithm described in commection with the
embodiments disclosed herein may be embodied directly in hardware, in a software
module executed by a processor, br in a combination of the two. A software module
may reside in RAM memory, flash memory, ROM memory, EPROM memory,
EEPROM memory, registers, hard disk, a removable disk, a CD-ROM, or any other
form of storage medium. A storage mediu n is coupled to the processor such that the
processor may read information from, and write information to, the storage medium. In

the alternative, the storage medium may be integral to the processor. The processor and

the storage medium may reside in an ASIC. The ASIC may reside in a user terminal.



specific integrated circuit (ASIC), a field programmabl e gate array (FPG&A)
or other programmabl e |ogic device, discrete gate or transistor |ogic,

di screte hardware conponents, or any conbi nation thereof designed to
performthe functions described herein. A general purpose processor nay
be a mcroprocessor, but in the alternative, the processor nmay be any
conventional processor, controller, ngcrocontroller, or state machine. A
processor may al so be inplenented as ‘a conbi nati on of conputing devices,
e.g., a conbination of a DSP and a m croprocessor, a plurality of
mi cr opr odesteratermgiize.othenpioeesairc pish thsc 89Ege smPHBO HJRY nEEiFD nas\/\glfqﬁetﬁ DSP
core, or an r figuration. [0084] The steps of a nethod or
al gori t hr° g%%ﬁ%@c?‘?sgp@gﬁlﬁgléti on with the enbodinents disclosed herein
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enbodi nents 1s provided to enable any person skilled in the art to nake
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[3+0(Pad)] 4 16 4 W(32,24) 2048

3 1 8 8 W(32,24) 2048
ers | (b spetiti
1 4 8 0 W(32,8) 8
2 8 18 o} W(32,8) 4
3 12 24 1 W(32,8) 2
4 16 32 0 W(32,8) 2
5 20 40 3 W(32,8) 1
6 24 48 2 W(32,8) 1
7 28 56 1 W(32,8) 1
8 32 84 0 W(32,8) 1

[0087] WHAT IS CLAIMED IS:



Appendi x A Num forward Bi O'thogonal _ Coven Gtk Carriers odingr odeword

Waish . Total<<, (bits] .. r “",(bits) inaP,y;eynbol )  petition);
?,covering, chip; ; 4 [3+0(Pad)] 4 16 4 W32,24) 2048 Num Forward B

ol hogonai -~ " x" " Cover c" @Grrier's ;' Cpdrng Gpdeword Wsb Total "
(bits) ° cfi'anged,, , (pindrysynbol.}4" repptrtrdn's coverrng.' chips 3

1 8 8 W32,24) 2048 per barrier Garner " ? # of Flr' Rate Br otthogonal
cptl ewoid Waj sh + Codeword Total, x carriers (bits)' cbhd jng "T
,pptiYigrtr , , Cnver[ng4 = ; RepeidptAmschips 1 4 8 0 W32,8) 8 2048 2
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5 20 40 3 W32,8) 1 2048 6 24 48 2 W32,8) 1 2048 7 28 56 1 W32,8) 1
2048 8 32 64 .:.2048 [0087] WHAT IS CLAIMED I S: 17 CLAIMS 1.
A nethod$bonp¢92¥ﬁ§£ea§§%ﬁ§$ng two or nore forward |ink code division

mul ti pl e accessigh@@VAyo ocanoicefswend limlarsdd divddom rhulopieaadoase(@EdMA)on to
an access termnal; ni Nng one Or nore reverse tink CDMA carriers to

| ; .assi
transnitCﬂHPQt?F@ﬁWPE@”aQB%%E St SR A6°PHEBR4e station; and liniting
reverse |ink gy [h%a@net HRARDM $S)eRRSIiIKOCDRSR ALY 14 ‘?ra}lﬂﬁ’ittdéfé RbmMAE €
forward |ink carriers to a |l esser nunber of carriers on the reverse
| i nk t hafcoepseterminal to the base station; and
limiting reverse link overhead transmissions corresponding to the two or more
forward link CDMA carriers to a lesser number of carriers on the reverse link than the

forward link,

2. The method of Claim 1, wherein each forward link carrier is 1.25 MHz wide.
3. The method of Claim I, wherein limiting reverse link overhead transmissions
comprises:

time-division multiplexing data rate control (DRC) information corresponding to
the two or more forward link CDMA carriers; and
transmitting the time-division-multiplexed DRC information on one reverse link

CDMA carrier to the base station.

4, The method of Claim 1, wherein limiting reverse link overhead transmissions
comprises:

transmitting data rate control (DRC) information and a DRC cover separately on |
one or more reverse link CDMA carriers to the base station, wherein the same DRC cover

is transmitted for two or more forward link CDMA carriers.

5. The method of Claim 4, wherein the DRC cover is not repeated with DRC

information transmitted for each forward link CDMA carrier.

6. The method of Claim 1, wherein limiting reverse link overhead transmissions

comprises:



forward link, 2. The nethod of Claim1l, wherein each forward |ink carrier
is 1.25 Mz wide. 3. The nethod of CQaim1l1, wherein |imting reverse link
overhead transmi ssions conprises: time-division nultiplexing data rate
control (DRC) information corresponding to the two or nore forward |ink
CDVA carriers; and transmtting the tigre-division-nultiplexed DRC
information on one reverse link CDVA carrier to the base station. 4. The
met hod of Claim1l, wherein limting reverse |ink overhead transm ssions
conprises: transmtting data rate control (DRC) information and a DRC

cover separately on . one or nore reverse |link COVA carriers to the base
station, wher BI"R-HHEOR aniupbiRtexing e racknowledgsaentst t 64CKSH ta8 omegasive

forward biowiddVomeas r(.N%rIﬁs-) D%gegglbﬁlggﬁ?tﬂaoﬁle%o%@inmré ol Sk EW% cd

cover is not repeated wt mation transmitte or eac
| i nk CDMearcigrsrargr . 6. The method of Claim 1, wherein liniting reverse link

overhead transn ssjon onpri.ses: 18 . tine-di Vi Si mul ti pl exi ng.
acknow edgeneﬁ?%sntlé&]e&%e ﬁﬂlﬁ"{\‘éﬁ‘gﬁw&“lﬁﬁ)@g&?gﬂﬁgmr}gs ?INIRR%CVE@F E‘é‘lépondi ng
to the tODNA caRicetd @E basedtdiionk COMA carriers; and transmtting the

time-division-nmultiplexed ACKs and NAKs on one reverse |ink CDVA carrier
to the base station. 7. The nethod of Claim6, wherein an ACK channel

transmt 5ti maTilém%{h%g%k @iaim%:, whBRid it deg cﬂgnng ﬁlér{g})&t tiﬁll\@?srﬁjl E'lo{.i mting
reverse link overhead transm ssions conprises: transmtting a channel of
acknow edgenents (ACKs) and negative acknow edgenents (NAKs) with a tinme

duration_of half slot t ne slot using. n-phase. and quadrature_ phase
conponenfs of ?%mﬂtﬂdeof&ﬁfagﬂ io‘ﬁ%‘?‘“d%’gﬁ*ﬂ% r %Hn‘bp%ﬂ%drﬁraqsmﬁé}néi n
limtingcsBygese |ink overhead transm ssions conprises: transmtting a

single Data Source Channel (DSC) channel transm ssion on a
transmitting a channel = of acknowledgements (ACKs) and negative

acknowledgements (NAKs) with a time duration of half slot to one slot using in-phase

and quadrature phase components of multiple Walsh codes.

9. The method of Claim 1, wherein limiting reverse link overhead transmissions
comprises:
transmitting a single Data Source Channel (DSC) channel transmission on a

single reverse link carrier from the access terminal to the base station.

10.  The method of Claim 1, further comprising soft-combining data received from the

two or more forward link carriers.

11. The method of Claim 10, further comprising:
transmitting packets of data on individual forward link carriers at different times;

and

supporting soft handoff across forward link carriers with asynchronous

transmissions.

12. The method of Claim 1, further comprising increasing a number of medium

access control (MAC) indices for forward link traffic.



single reverse link carrier fromthe access termnal to the base station.
10. The nmethod of Caiml, further conprising soft-conbining data received
fromthe two or nore forward link carriers. 11, The method of C aim 10,
further conprising: transmtting packets of data on individual forward
link carriers at different times; ang) supporting soft handoff across
forward link carriers wth asynchronous transm ssions, 12. The nethod of
Claim 1, further conprising increasing a nunber of nedium access control

(MAC) i ndBces Themetivelr dialm Nk firtaf to@prisif udidg aTheranst @Dﬁeéﬁﬁm@o@&d@ 1,
further conpri sing using plurality of medi umaccess  control (MAC)
i ndi ces O/t r%r@%@) NG nOF REedIe tEngBisEeR to EACRTSAAFENIAalS | a5FEREMth

mul ti pl e e efdwhidn k%%Friér@rS 14. An access term nal conprising:
receiver to recelive data froma base station on two or nore forward Iink

code division nmultiple access (CDVMA) carriers; transmtter to transmt
data on ?ne or, nore £€ever ink COMA carriers to the base station; and

means to i ni t PSS émmaﬁ?(owés}r}gead transni ssi ons corresponding to the

two or nore fEmar & fecéike TMPrGAT bAE Stakibn dn! RSSQT mOKMRBKa@f lifkaéddeer s on
the reverse link than the forward |link. 15. The access termnal of Caim

14, wher @ivisiopeanBipteacressi EDMAkGesEersi nk over head transmi ssi ons corrpri ses:

neans to ti rTEtr?A Y,h?;'éer t%'sﬂq'i L?a‘?ef( &9%&? Hcfe ?%}sreqknk(% ca{rlers[ %gm t the

correspondi ng or vvar carriers; and nean
ti me- di vbsseatation] andpl exed DRC i nf or mation on one reverse |ink CDVA
carrier to the base statl on. e access termnal of Caim14, wherein

means to |im MeARSErIERItreypEse ‘r?\‘é:’ ad ransaissieny epieespiding Wetkie thedis t o
transm t pgat %r&v%%xﬁcﬂbm cdrhBSko h@és@ér%%b@ﬁo?%?ﬁér@%ﬁ thd RY:Re Hagver on

one or nore reverse link CDVA carriers to ase station, ereln the
DRC covethejfarward link. -

15. The access terminal of Claim 14, wherein means to limit reverse link overhead
transmissions comprises:

means to time-division multiplex data rate control (DRC) information
corresponding to the forward link CDMA carriers; and

means to transmit the time-division-multiplexed DRC information on one reverse

link CDMA carrier to the base station.

16, The access terminal of Claim 14, wherein means to limit reverse link overhead
transmissions comprises:

means to transmit data rate control (DRC) information separate from a DRC cover
on one or more reverse link CDMA carriers to the base station, wherein the DRC cover is

not repeated with DRC information transmitted for each forward link CDMA carrier.

17. The access terminal of Claim 14, wherein means to limit reverse link overhead
transmissions comprises:
means to time-division multiplex acknowledgements (ACKs) and negative

acknowledgements (NAKSs) corresponding to the forward link CDMA carriers; and



not repeated with DRC information transmtted for each forward |ink CDVA
carrier. 17. The access termnal of Claim14, wherein neans to limt
reverse link overhead transm ssions conprises: neans to tine-division
mul ti pl ex acknow edgenents (ACKs) and negative acknow edgenents (NAKs)
corresponding to the forward Iink carriers; and 20 means to transmt
the tinme-division-nultiplexed ACKs and NAKs on one reverse |ink CDVA
carrier to the base station. 18. The access termnal of Caim1l7, wherein
an ACK channemehfisa@fintmit itheetith-dibv/idon-fluflplextd A CEARIOSRRS oh B fR}scOf
Claim 14, wherein neans to limt reverse |ink overhead transm ssions
conpri sedink FbARA cawicr fuihie bpte statighannel of acknow edgenents (ACKs) and
negative acknow edgenents (NAKs) with a tinme duration of | slot or 1/2
sl ot using a in-phases and quadrature phases of nultiple Wal sh codes. 20.
The acced8. t eThe nadesoferi@inal of Chimwien@kbRinNBAASK chdnhél transBvieiise id i/aK
overhead  transm ssions conprises: neans to transmt a single Data Source
Channel €I|9§C) channel transm ssion on a single reverse link carrier from
the access termnal to the base station. 21. The access termnal of Claim
14, further conprising neans to soft-conbine data received fromthe two
or nore flBrwailbe héagks amimabet Cladf . 14Twhemoc emanst tor lihinatvende Gikaovariohd
further .1sing neans to support soft- handoff across forward |ink
carrier S?r%ﬁ%ﬁészésnﬁggwpgﬁegm transm ssi ons.

means to transmit a channel of acknowledgements (ACKs) and negative

acknowledgements (NAKs) with a time duration of 1 slot or 1/2 slot using a in-phases

and quadrature phases of multiple Walsh codes.

20. The access terminal of Claim 14, wherein means to limit reverse link overhead
transmissions comprises:
means to transmit a single Data Source Channel (DSC) channel transmission on a

single reverse link carrier from the access terminal to the base station.

21. The access terminal of Claim 14, further comprising means to soft-combine data

received from the two or more forward link carriers.

22. The access terminal of Claim 14, further comprising means to support soft-

handoff across forward link carriers with asynchronous transmissions.



