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conmuni cation, and nore specifically to transm ssion

of signaling in a wirel ess conmuni cati on system |I1.

Background [0002] Wrel ess communi cati on systens are

wi del y depl oyed to provide various contmuni cati on

services such as voice, packgt data, broadcast,

messagi ng, and so on. These systens may be

mul ti pl e-access systens capabl e of supporting
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access (CDVA) systens, tine division nultiple access
(TDVA) systens, and frequency division multiple access
(FDVA) systens. [0003] A commrunication system
typically utilizes various signaling channels to
support data transm ssion on the forward and reverse
links. The forward |i BACKGIRMINE) refers to the

I conﬁﬂﬂgcation link fromthe base stations to the
ter s, and the reverse link (or uplink) refers to
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[0003] A communication system typically utilizes various signaling channels to

support data transmission on the forward and reverse links. The forward link (or
downlink) rcfers to the communication link from the basc stations to the tcrminals, and
the reverse link (or uplink) refers to the communication link from the terminals to the
base stations. For example, the terminals may send signaling on the reverse link to
. request for data transmission on one or both links, to.report channel quality, to request
for handoff to stronger base stations, and so on. The signaling sent by the terminals,
although beneficial, represent overhead in the system.

[0004] There is therefore a need in the art for techniques to efficiently send

signaling on the reverse link in a communication system.

SUMMARY
[0005] Techniques for efficiently sending signaling on a CDMA control segment on
the reverse link of a wireless communication system are described herein. The CDMA

control segment has various configurable features. In an embodiment, the size of the



signaling channels to be sent on the CDVA contro
segnent, and so on, nmay be configurable. Signaling
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sent on the CDMA control segment. A signaling channel
may al so be called a control channel, a feedback
channel, a reporting channel, an overhead channel, and
so on. [0006] In an enbodinent for transmtting
signaling on the CDVA contr segnent by a term nal,
transm ssion paraneters for the CDVA control segnent
for a serving base station are determ ned. These
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BRIEF DESCRIPTION OF THE DRAWINGS

[0008] The features and nature of the present invention will become more apparent
from the detailed description set forth below when taken in conjunction with the
drawings in which like reference characters identify correspondingly throughout.

[0009] FIG. 1 shows a wireless communication system.

[0010] FIG. 2A shows superframe structures for the forward and reverse links.
[0011] FIG. 2B shows an intcrlacc structurc for the reversc link.

[0012] FIGS. 3A and 3B show a frequency hopping CDMA control segment with
two different sizes for one carrier.

[0013] FIG. 3C shows a frequency hopping CDMA control segment for four carriers.
[0014] FIG. 4 shows H-ARQ transmission on the forward link.

[0015] FIG. 5 shows a block diagram of a base station and a terminal.

[0016] FIG. 6 shows a block diagram of a transmit data and signaling processor.



[0014] FIG 4 shows H ARQ transmi ssion on the forward
link. [0015] FTG 5 shows a bl ock diagram of a base
webtad7iisnsand a termnal. [0016] FIG 6 shows aprbiraskoo6/060333
diagramof a transmt data and signaling
processor.[0017) FIG 7 shows a bl ock diagram of a
recei ve data and signaling processor. [0018] FIGS. 8
and 9 show a process and an apparatus, respectively,
for controlling signaling transm ssion on a CDVA
control segnent. [0019] FIGS. 10 and 11 show a process
and an apparatus, respectively, for sending signaling
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110 and multiple termnals 120. A base station is a

station that communicates with the term nals. A base

station nay al soperagh!ed pFSCIEPPPON N some or
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area may be partmoned 1nto mu1t1p1e smaller areas, e.g., three smaller areas 104a, 104b,

and 104c. Each smaller area is served by a respective base transceiver subsystem
(BTS). The term “sector” can refer to a BTS and/or its coverage area depending on the
“context in which the term is used. For a sectorized cell, the BTSs for all sectors of that
cell are typically co-located within the base station for the cell.

[0023] Terminals 120 are typically dispersed throughout the system, and each
tcrminal may be fixcd or mobile. A tcrminal may also be called, and may contain somc
or all of the functionality of, a mobile station, a user equipment, and/or some other
device. A terminal may be a wireless device, a cellular phone, a personal digital
assistant (PDA), a wireless modem card, and so on. A terminal may communicate with
zero, one, or multiple base stations on the forward and reverse links at any given

moment.



or all of the functionality of, a nobile station, a

user equi pnent, and/or sone other device. A term nal
woayo7ms1d7wW r el ess device, a cellular phone, arpeEUSEWEl60333

digital assistant (PDA), a wireless nodemcard, and so

on. A termnal may communicate wth zero, one, or

mul tiple base stations on the forward and reverse

links at any given nonment.[0024] For a centralized

architecture, a systemcontrgller 130 couples to base

stations 110 and provi des coordi nation and control for

these base stations. Systemcontroller 130 nay be a
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into S non-overlapping sets such that each set contains N subcarriers that are uniformly
~ distributed across the K total subcarriers. Consecutive subcarriers in each set are spacedﬁ
apart by S subcarriers, where K=S-N. Thus, set s contains subcarriers s, S+,

2S8+s,..., N—-1)-S+s, for se{l,...,S}. For a block subcarrier structure, the K total

subcarriers are arranged into S non-overlapping sets such that each set contains N

consecutive subcarriers. Thus, set s contains subcarriers (s—1)-N+1 through ,
for s € {1,...,S}. In general, the subcarrier structure used for each link may include any

numbcr of scts, and cach sct may includc any numbcr of subcarricrs that may be

arranged in any manner. In an embodiment that is assumed for much of the description



di stributed across the K total subcarriers.
Consecutive subcarriers in each set are spaced apart
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contains subcarriers s, S+s, 2S+s, . .., (N-I)
-S-1-S, for s {l, ..., S} . For a block subcarrier
structure, the Ktotal subcarriers are arranged into S
non- over |l appi ng sets such that each set contains N
consecutive subcarriers. Thus, set s contains
subcarriers (s-1) N+ 1 through , for e {1, ..., S}
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[0056?”3% (5@51@1 Eﬁn‘t‘;ﬂ{lﬁléylb@ generated for one subcarrier set in one symbol

period as follows. N modulation symbols arc mapped to thc N subcamcrs in thc sct and

zero symbols with signal value of zero are mapped to the remaining K —N subcarriers.
A K-point inverse fast Fourier transform (IFFT) or inverse discrete Fourier transform
(IDFT) is performed on the K modulation symbols and zero symbols to obtain a
sequence of K time-domain samples. The last C samples of the sequence are copied to
the start of the sequence to form an OFDM symbol that contains K+ C samples. The C
copied samples are often called a cyclic prefix or a guard interval, and C is the cyclic

prefix length. The cyclic prefix is used to combat intersymbol interference (ISI) caused



term nals and/or receive data fromnultiple termnals

on a given subcarrier set with spatial division
woubdzipsiB7access (SDMA). [ 0030] An OFDM synbol powywsb@e/060333

generated for one subcarrier set in one synbol period

as follows. N nodul ation synbols arc mapped to the N

subcarriers in the set and zero synbols with signa

val ue of zero are mapped to the remai ning K-N

subcarriers. A K-point inverge fast Fourier transform

(I FFT) or inverse discrete Fourier transform (IDFT) is

perfornmed on the K nodul ati on synbols and zero synbol s
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folRMRAN b aEfaikyChHERS MAQ . t DAtEIRY R Used td QF time interval in a

transmission timeline or a transmission sent during the time interval. The superframe

prcamblc carrics overhead information that cnables the terminals to receive forward link
ssntrol sh:;nnels éﬁd subseciuently scce;ss ths system 'Each‘ sﬁbsequ.enf fréme may carry
traffic data and/or signaling. For the reverse link, each superframe includes M frames,
where the first frame may be extended by the length of the superframe preamble on the
forward link. The superframes on the reverse link are time aligned with the superframes
on the forward link.

[0034] FIG. 2A shows specific superframe structures for the forward and reverse
links. In general, a superframe may span any time duration and may include any
number of frames and other fields. The superframe structure for the reverse link may be

the same or different from the superframe structure for the forward link.



the forward and reverse |inks. The transm ssion

tinmeline for each link is partitioned into units of
woeupevisismes. Each superfrane spans a parti cul 2CTHUSP®6/060333

duration, which may be fixed or configurable. For the

forward |ink, each superframe includes a preanble

followed by Mfranes, where M> 1. A franme may refer

to atinme interval in a transmssion tineline or a

transm ssion sent during the,tine interval. The

superfranme preanble carries overhead information that

enables the termnals to receive forward |link contro
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may fpe fm@mwafoa ep¢inlink vHiE thispEpipiages femeshdn g \petbodimenijwhich is

shoSin! 11?1[@3 i RAG M H&l&&% SHRE [ 8TES 90 +t1h el QoVEY, dnterlace 2
I'ink.”  T0034] FIG 2A shows specifi'c supérfrane
inchides) €lattiee R, f@1- 2, haQ frax wddscﬂad, arelvartatack i lsclude’d frames Q, 2Q,

general, a superframe may span any tinme duration and
3Qﬂa'9/d sAuddhar) inisHBess ¥F qifssiniona ae sPRter fyepresframge In an
emB&RETh! ﬂ‘ﬁﬁs%ﬁﬁﬂﬁéd"fo? nhRh Jriike QUERE6 bIBY, 6D8ixlifirlaces are
sane or different fromthe superframe structuré for
fortnké ahd magrtet Usedko 460363 pidl@ts iABnshtens cahmiant@r bimcpacket in each
int frgctﬁgs gb r the reverse link. Referring back to
FrE> VATFOr gcch Tink, the franes in each superfrane

[0088)y beSyatehange dna;n%up;gﬁoﬂpquenwytd]wemhd@lmg i(ADDY dainﬁg)r time

v R0 PO o6 GERDTT rRel D s oGP DG "GTT5t A, Hp focsted

sepafite lqud:nwnmandwaﬁm traBsrHREBAS hihyFb@seIﬂE’smﬂu[’th@d’duél@eori the two

lmlg,] I%,lﬁ gﬁg%spéfgrl %Hgngé gbﬂm%?he fmar dan?igrﬁgg@% Ihg.fﬁ gag@che same

fredu¥n€y [a68, £dd REhdAEiSSodd fiFBhie @vofAksIHhy BRheBO irD B}ffeT&ﬁ frames.
interl aces are offset from one anot her by one

Fon grample 1o domend lpkanay ke gdestehoddpupbeted dramgse and the rovorse

hmgﬁﬁg%railbgaea)s‘b&wﬁu&m@ﬁan&x interlaces are forned
may be used to send six packets in an interlaced

and
lﬂﬂﬁah nerin a@rﬁ@h?éetn@m p FR Arconivob pameqnt igsengen ¢ tguerse link. The
ntr[apg Q@u@r@ %Hﬁ? Dgﬁémlfe[seﬂ)lﬂ &RE Yeverse link. In an

d|V|S|on d eX|n di vi si on
emh@ﬁbn@m, rtge (G@MA %ﬁOme@melsfmﬂmddf%ﬁdﬁX@v@gs@ of time and

ﬁet% AT SRR ?%n%ep%r e BIHENEY. %%Sm @Hﬁh the CDMA

ran WISS[OnS my be sent si nul t aneous Yy on
cortiohkegmers is bonin In anethg erpppdifent, TBOCNMA. ¢cmtmés@grmm hops in a

pse{lﬂg—%nscﬁm{ Bpge?teﬁﬁﬁ{sﬁc trﬁ]a%ngpﬂgm CDMA frame to CDMA frame to achieve
frequency diversity. -
[0038] FI1G. 3A shows an embodiment of a CDMA control segment 300 for a single

carrier. For this embodiment, Q =6 and the CDMA control segment is sent on one

interlace, or every 6™ frame. For this embodiment, the CDMA control segment spans
an entire regular-size frame. If the CDMA control segment is sent on interlace 1, then
for the extended RL frame 1, the CDMA control segment may be sent in the time
interval corresponding to FL frame 1, as shown in FIG. 3A. If the CDMA control
segment is sent on interlace 2, 3, 4, 5 or 6, then the CDMA control segment may be sent

in the entire frame for each frame in that interlace.



frequency band, and transm ssions for the two |inks

may be sent in different franes. For exanple, the
woOaoovasdisi i nk may be al | ocat ed odd- nunbcrcd fr a0BAIS2@06/060333

the reverse link nay be allocated even-nunbered

frames. [0037] In an enbodi nent, a CDVA contro

segnment is sent on the reverse link. The CDMA contro

segnent carries various signaling channels for the

reverse link. In an enbodi t, the CDMVA contro

segnent is mapped to a fixed region of tine and

frequency in each COVA frane. A CDVA franme is a frane
[0039] WhiRIG. BiBesioRienconb oditneseghen extendslc@PMA gonfmolt fsgment 310

nment qont rol N o
for E SR AR of 07 S SETHT'S R c SR Ly U P QpR! poagpegt is sent
on %v@o G%ﬁtﬁﬁf@la&é& ﬁcmoei/e%utir%%eﬁﬁﬁﬂeéjl ‘FGf &Lel ¥mbddihz8d shown in

3A shows an embodi nent of a CDMA control HE
FIQacf@,ffchp GDYA gratrelayagmsnt 15-senttin; the Sty PHepded ’é% gme 1, RL

fradBs LHE 7%&9@5 10dndSey 'Jﬁ@ Ko bfi, IHRICTON0B6ntHd) 58Eh@Rnay also
or every 6th franme. For this enbodi nent, the

be seohitr othesRE fames epdios oamasa thandwiosgigcgnt wigkaces. ane. | f
1001218f C%dﬁ]%% édgé)l\%ﬁ%%l E%n%&ﬁtacﬁgq LRk aEenlas 3SR in FIG.

CDVA control segnent
3Armyad@esssmntt1p|1¢1 fihes tasrabofmt ior FKF. ¥ instopdrdi avgoss g Pertion of a

T

terrﬁ?ﬁilm typidatly| hage gmalppetrdymb ensteamsniinpower. edt langer ERRMA control

{ ter I
soeaRananans chaRarwERtSap SbEl SRfufredtii ol FsrePsproad over o
longagperivd 330 tiey, whighnghprogey rtherlikefibood mifs cembalyi mtﬂng the

o e, PR FATE S SSOBIE 9 20 ALY e e
acrbéica potiRdi JTeNfrardbuodsimidtiple &ned, rerdSPigdrttastafahultiple frames,

egnent is sent in the entire extended RL frame 1, RL
an%§9s 6 and 7, RL frames 12 and 13, and so on. The

[004 VA %nhﬁoémﬁ&ﬁﬁi%ﬂﬁ ey CaNga bentsEnbedniemdt b@upfd at least one

T S0 R A B B O SEL 3675 — o ant

CD@@AI Edhtfol 3BEBmaS 8 hewnon Rt fiddst oﬁé\o@rth@%ﬁsmﬂuﬁdd @l éach CDMA
franes as shown in FIG 3B, instead of across

fraggr tp 6n cgoogimend Hgat 1wu}nﬁﬂ derauph ﬁﬁtl@ﬁé@fptfqgrbelow the size of

thel @O A %l)ﬁ‘trél%gﬁn@ﬁt 1§tsc§ll.5'tﬂe ¢4 9@ qdncGOY B!, 49 Enits|BLSMbands. For this
termnals ty ave an upper limt on transmit
empodiarent,Atheo ﬁS;EYIACDMrQ]o Segpent may span one, two, or possibly more

subbands in each CDMA frame. The subband(s) for the CDMA control segment may

be contiguous or may spread across the system bandwidth. In other embodiment, the

sizc of thc CDMA control scgment may be scalable in time or botht1mc and frcgucncy.

[0042] In general, the CDMA control segment may be mapped to a time-frequency
region that covers F subcarriers and spans T symbol periods, where F=1 and T 21, as
shown in the upper left corner of FIG. 3A. The CDMA control segment includes U
transmission units, where U=F-T. A transmission unit is one subcarrier in one
symbol period. For clarity, much of the following description is for the embodiment in
which the CDMA control segment occupies one or more subbands and spans an entire
CDMA frame, except for RL frame 1. In an embodiment, K=512, P=4,and T=8.
For this embodiment, the CDMA control segment (1) covers an integer multiple of 128



segnent allows these termnals to transmt signaling
Wi th nore energy spread over a |longer period of tineg,
wohb@isinspr oves the |ikelihood of correctly reeermise@e/060333

the signaling. In general, the CDVA control segnent

may be sent across an entire franme, across a portion

of a franme, across nultiple franes, across portions of

mul tiple frames, and so on. [0041] In an enbodi nent,

the CDVA control segment occglpies at |east one subband

in each CDVA frane. For the enbodi nent shown in FIG

3A, P =4 and the CDVA control segnent is sent on at

subcaaists ion® syhbelerfods of ¢ (BBRIA Sraime awlc@) GBNMddsraanBtegnmultiple
t at 1 . .
o QRIS 1 398 AR Tl 5w

[0043g el IG. §Asa:1ai sthdws frequkne;qhkmpmyg fer.the CODMAwntrs] sfgment. The
|s e

DR BTSN TBHEOf sroobr TGPy PR oty rames. a5
showm iadds. SRVAHo fadgcndihBorsrimdbavash (b%)psémio—ltalﬁdoﬁlﬂ‘rﬂélctcrmmlstlc
0080 < FIE S BR GbAY PR GER{rE TOH oo RN “Siepis B frafi

chahhéls COMAa fiadHaahelSe g edtns Koy sedirpCaitabloth & Brahéri®tepfo a receiver

and iy 5o B b & ROgBL SrrtREar Pl giridal e Shamnel o data

chanfél, i 8k, EaMeksii &dﬂf@&ﬁdy%&m@ﬂ%cﬁﬁ%e&fﬁ)ﬁ@@@nce of time-
perlods where F > 1 and T > 1, as_shown in the upper

frequepey Blpghertha hen ecross frequencemndiElri: Jranesyirepthicve frequency

diveRal UgehoWnt iha&BASig @n%ﬁﬂcﬁhm%eﬁ @inld-freduendy bld‘ék corresponds
transmi.ssion unit is One sub Carrler in oné Synb

to gqersep Af syhpprdgry i pye fgmeh diredrenaydarpineHeraterpindigates the

spebiFid @he RRUEARPHIRE RS usd fhiach ﬁ‘ﬁﬁc %éi QRtLOh frame. FIG. 3A
Segnent occupi'es one or nore subbands and Spans an

shog$t4 pguUEIIIO mﬁﬁeq@m&;'pbloﬁkﬂ foriong tepiic ghanngl zin The other traffic

i . - hi s .
chagﬁ:glggﬂpgz nﬁﬁge@ ﬁ Veéﬁ Cr?t o:imds gg?r%%;rly (%Lﬂ%cg &érrsy}fgnof the time-
ffefilumegékocmmmqmlcef@ftraﬂfﬁsmhmalm ers in 8 synbol periods

. a . I e. -
0035 5, TP AT BAE ke B850 o SRVl s
CDa0AGontrahsygnssit.o fin amthsr. crﬁlﬁmﬁmmlz i@ fr3quankyg hoppiaggor the traffic

f uenC%/euQ? and%% trgs%ﬁc ac r OSS I?J!Aeseggel se%nen% For this

segnen guency
emblo difrent it nuEhbék dﬁ(a@,selgtas ssﬂmmm setHinGy b3Allotiwed for the CDMA

congrréfg encf{ts{ OpEch[ g(gﬂ%& ? RS g%&ﬁh ﬁ(gcr ”@m that collides with the

Cmmrmhﬁxroy stg@emtesCihe apipped t9Chaubedrder bétadlfdeated to the CDMA
con%rg? Qfg%lF%% ",/;\FE){ glﬁglrﬁ%?l% argg%l éher gggé‘e aﬂannei)s ande r‘gjl E‘%MA control
segment swap subcarriers whenever a collision occurs.

f0b46] ' FIG. 3C shows an embodiment of ramfreﬁciﬁe‘rﬂlcy hopping CDMA control
segment 320 for four carriers. For this embodiment, one instance of the CDMA control
segment is provided for each carrier. In an embodiment, the CDMA control segment
instance for each carrier carries reverse link signaling for that carrier and is independent
of the CDMA control segment instances for the other carriers. The four CDMA control
segment instances for the four carriers (1) may have the same or different sizes, (2) may
hop togcther or indcpendently of onc another, and (3) may be sent on onc interlace, c.g.,

every 6 frame.



and may al so be called a channel, a physical channel,

a physical |ayer channel, a data channel, and so on.
waaslr/osidffi ¢ channel may be mapped to a speci PCT/US2006/060333

sequence of timefrequency bl ocks that hop across

frequency in different franmes to achi eve frequency

diversity, as shown in FIG 3A 1In an enbodi nent, a

ti me-frequency bl ock corresponds to one set of

subcarriers in one frame. A;{yrequency hopping (FH)

pattern indicates the specific tine-frequency block to

use for each traffic channel in each frane. FIG 3A

1004Rlows FdGSedoernse3 Bshowrmenter eqbedinpnisl afcks Gl Aopentrol segment.

In Jnroﬁfefr' ﬁlb%ﬁﬁﬂéh“?,l th¥ (fqu—/fAe %t%qrseéﬂ&lgtf th§ SF @&%Qh%Méleblgterlaces.
nappeg to vertically and ciréarar y shifted versions

In yeit anbtbet embddisyme by BPMEK casnl spgmeftonay bafstlectively enabled or

. e 0045]. odinent, the f uency
iAol gamcal Siligh e nREb S SR Kbl pl PR RRE
[0048Int r HyseegnEIlt .méy atildchemriend odpmnaitle, chhendly eguetgport data

hoppi.-ng for the traffic channel i s pseudo-random wit
trarp SRR ot B Rl et Ao BRer Mg, SERIE Fegnes Bptcally carry
smahrbmdines /if, signatingifer tef pliydiql layerglthe spebifiar dig@ilingedh@nnels to

be .all ocated for, the CDVA control segnent in each .
usoBB g iR EEAE AeRTHPH 0 VAR GO SECI B8 FrEadle RiepRcr in which
traffio @atadVraf ahitied) ths @eHTRBE inl Which 1knEBRE trd@mitted, the design of the

fggbﬁarrksr set allqcated to the CDVA control segment.
tratpg champe ‘gﬁﬁgaﬁﬁﬂﬁ??g?4%?@?6??%%’%%annels and the CDVA
[0089Nt I OfabRe O TR ezﬁéf@gﬂaxg@%@lﬁgeé}ﬁnﬁ\él@ TV Bl @vERk Ilinki A a short
occurs, [0046] FI G 3C shows an enbodi nent  of

deserpRRTeiRE Patb BisP A aceimnelo Nty cigbestiaient. 3ohch &y dqseibed in detail

bel&R/ &l @F $he Elgﬁaﬁﬂ'ﬁ Sha2ABRALIRAn PR 1 NStaRcE: Ale Eéﬁoyrvrl]edgment

CDVA control segnent is provided for each carrier.

(AGH) eimpadl ave sent oprfhe EENMAmiTobpegseae At siprplngribanited that is sent
n @RUDEA! Ebflol §BEMLASs LAYES SEPINIAKS8R8 chthd] O f
% carrier and q séig nde gn%ent ?P%?%%%%@é’%ﬁ%% ﬁwgég*?éKntChamel
may rist spieysingrtimpeansyore freguendye divisiThemfiliplexdmiio achieve good

n .
porfAAS o PRERCK UNShAR if 2eh b, biF slsfUfin SNALE Bag b sent on he
CDMYyevhieel sogmicnidependent | y of one anot her, and (3) may

be sent on one interlace, e.qg., every 6th frane.|10047J
FIGS. 3A and 3B shOM/sonefﬁﬂmﬁginents of the CDVA
control segnent. In another enbodi nent, the CDVA

y her |exéxadofignt, the CDVA comies@tipGe@nent nay

cgggr I SEgIENt Tmay pe—sent T nmotTpre Tntertaces, 1
(0)
h&MANEL 1 i vely enablled or disabled in each frame in

AOKathanhel CDMACRQH I'|atarfe 80K fofb@dketd IR c&EO8d from a base station.

CQI Channel CQICH | Carry CQIs used for rate control on the forward link.

Request Channel |"REQCH | Carry requests for resources on the reverse link. -

Beamforming BFCH Carry feedback for beamforming and spatial
Feedback Channel multiplexing on the forward link.
Subband SFCH Carry feedback for adaptive subband scheduling on
Feedback Channel the forward link.
Pilot Channel PICH | Carry a broadband pilot.
Access Channel ACH Carry access probes for accessing the system.

The use of some of the signaling channels in Table 1 for data transmission on the

forward link is described below.




[0048] System 100 may utilize various signaling

channel s to support data transm ssion on the forward
weandwvsysrse |inks. The signaling channel s typipcaiusg006/060333

carry small anounts of signaling for the physica

| ayer. The specific signaling channels to use for each

l'ink may be dependent on various factors such as,

e.g., the manner in which traffic data is transmtted,

the manner in which signaling is transmtted, the

design of the traffic channels and the signaling

channel s, and so on. [0049] Table 1 lists exenplary

1005Phnal FHE 4 hewie sl aemptiy sensat TagRst AR Ahigatsmission on
th 2 | §

ISR OY A5 BLETH BB ek P ppmiion. &
termppal §nigpdy Bﬁgis claeash @rebes A omrth'q*abdz@s thaxectp adw@ss theesystem.

Th@r@ﬁ?&v"}feéj ggg%rgtatfdﬁcﬁgs Cﬁl%fbnﬁééldatr Gne %Hﬁﬁg {hlgg tgegﬁ/p& O%atlon may

control segment. A Si
requess f@DA recmwcrdoilg@é gmehﬂy dtshe wrﬂrmhl an@PhMBther fgzrfai—rhartgan that may

sent.u

e Nk, WA OO 0SB

quaﬁﬂd}y ffor ﬁmﬁnfwhni litk etnA(Siéndeh andel thm o niey @lQl étﬁtyinel to the base
be sep t on

I R Y T
nomehmtme(lSiNRD] aﬂ?ﬂ’bf sorie 6ml‘er gighal quaditsietd. OThORrhhal may also send

war d esc d b Iom/ OO J FIG 4 shows
°“hﬁ1‘ @mea %ﬁ%ﬁﬁ?‘% ﬁn RE) SuPPagl ﬁ?‘é‘-’é‘PBﬁg) on the
:&emmwkhﬁammﬂmard Ilnk mhlch is al so caIIed an
ion. A term nal

onkRF ST B! SIS0 1) AEPTSIL B o AL 12 e

paokbﬁfaﬂmbt {05, 2688 58 ! IRLSYSEE Mhd THVGAS L&Y for 'dﬁtaelrfgéﬁﬁ’sswn to the
L g, q$s data to send to the termnal, then t
15 (hags stagn theg reresset (¢t chwdss pad rrsngl&?aw a data packet

(Pa@l’e@' IBHIY a@ord e WeMThO 3k &BHHALK PRIt hﬁﬁ REIRL LD uitnfl‘% gV) data

e used for data transnission to the term na

blO?I@rfWﬁlaff pesket veftese Y hd - r &cdaitay parket gl alspuig £aledfaocodetword and
50 &P ra;ﬁ@ iadd BlocR %yscﬁé'bdﬁ%éalgga é"u%ég&e? Bnd F'(? ogq[E ?lbﬁgtg%lock may

he base statron e recelv St gna
Conbaéﬂ quiieidnt ifgrrhstion tojaioat ﬂnedsenrmndrtb @pend@ demaddo rﬂmpacket under
fav{)z%‘)le ch(aéhy%?onaﬁgélg FTRE quegg %Fch thlgf lﬁ%ltﬁl,ntl ere]i%t redundancy

termnal nay al So sen
infqreagion femthe tpeglrdt o i 11§ data dlauks snd;bmshm ohe Bldckrag ) tome until the
The, base st

0051
pock i GRUTRE, TR Blocky SRP e P PRcRa BHaCE ams dptp ook in

each frame and the block transmissions would then be spaced apart by Q frames.
[0052] The base station transmits the first data block (Block 1) for Packet 1 in frame

m. The terminal receives and processes (e.g., demodulates and decodes) Block 1,
determines that Packet 1 is decoded in error, and sends a negative acknowledgment
(NAK) on the ACK channel to the base station in frame m+q, where g is the
ACK/NAK delay and 1< g <Q. The base station receives the NAK and transmits the
second data block (Block 2) for Packet 1 in frame m+ Q. The terminal receives Block
2, processes Blocks 1 and 2, determines that Packet 1 is decoded correctly, and sends
back an ACK in frame m+Q-+¢. The base station receives the ACK and terminates
the transmission of Packet 1. The base station processes the next data packet (Packet 2)

and transmits the data blocks for Packet 2 in similar manner.



packet format (e.g., data rate, packet size, and so
on) to use for data transm ssion to the termnal. The
woasE/s18ti on then processes (e.g., encodes an®#CT/US2006/060333
nodul ates) a data packet (Packet 1) in accordance with
t he sel ected packet format and generates nultiple (V)
data bl ocks for the packet, where V > 1. A data packet
may al so be called a codeword and so on, and a data
bl ock may al so be called a sybpacket and so on. Each
data bl ock may contain sufficient information to all ow
the termnal to correctly decode the packet under
100531, or dfsireclahtan Fél. 4 ovhdivisitramsmishinn §f HethaNBIKscsl ACKs. For an

R T

senfand are predunhed yethp abkete 0§ AGK i nat ed. The data bl ocks

b on_one,i.nter] ace, .one _data block in eac
(0033}, D3, 40 B 3Pl bRk 36 Sene R QB el Hldrtece. o
im@mpac etamphnitilibytid, fthabes: sthAGb 2ayThendrds epsibaR ipaokets on the Q

., transnits irst dat.a bl oc Bl gck f cket 1 .
intfg 3PS THAS ARG EhorfRtiPn AR bt BR CRoNBI A8 € g typicatly
selé&éﬂ;ﬁiﬁr&f/ﬂs sgfﬂi:iéiﬂ @Mﬁn@iﬁﬁ@oﬂ%&ﬁ&hﬁfrﬁﬂdﬁﬁ&eﬁ &l receiver.
P et,1 is deco in error,,. sends egative
10033% novihs e y %i‘% 4orihe rgrmiierl SHYnAEE Lok %@5 (il feedbacks
perfddadalgod ﬂhefs{g&lﬁﬁn%bﬁzﬁnwlsme&eﬁninal_ 1Be aRCIENK relfl8Y(REQ) for
and 1< <Q The base station receives the NAK and

TeSPYTSAL R the IEVESS ERIp st drte tktheBrse a9 f or Packet 1

[0056] f r IRG.8 shdds a ‘Eﬂ@)@ktdﬁffmrﬁ@f ah @aRioMRSedBlo¥akade station 110 and a
processes Bl ocks_1 and determ nes that Packet 1 i

tergnah def 18 dfiCeds | or HecTbAMSIROReSE FIHER 11D Fhciaminal 120 arc

eacﬁQﬁuﬁ)ped-{;‘Hﬁl ﬁﬁﬁ%l@&xﬁ%ﬁr&& recei ves the ACK and
termnates the transm ssion of Packet 1. The base

1005F7ht i oMt precetesien tHe mdsensit Gl phdkta apdHisnaling) prapepsor 510
reckiv@O SRS &a%@ 8l Re lbclno Gd63e ft%{%ﬁ@%k?&oéséé@ ?néq lr&nats, encodes,

_ manner.[0053] For clarity, ows transinssion
integsteaes, lanflakmbahohapOrtbe tRffic data AQKedshsennivehiorascordangkCKith. one

or f.g]lg{es ei(eé 1fo a@%@ﬁ‘é{edit‘gr %g?%&%ﬁﬁg%glggag&lfﬁes ?ﬂ% at s 2bfocessor

nt and are presune nce o
51( 9186 4Fndratckiplot syymbplsend sighaling Hokbdls dentschierin, @data symbol

. f n iven interlace., To i ve chapnel. , . .
s o RS 8P shof M b L bl o R By B i gy dets ht

kngrac leepsonnby bettQtlienbase] aatim add ehdodRhalgt 4 aiaiisgispmbol is a
G RGNS U7 RTINS
procesns §i 2 terfoang taparitiee spat{al Phddessisg sh1@Wadaptivel Ksan#orming) on
e SR g ity S PEr L SEURRS o s of
trafBRyit 8&Y18bolS 88 Nya nicRigliess (M) 5144 through 514bs. Each modulator 514
performs OFDM modulation on its transmit symbol stream andbrdﬁdes a stream of
OFDM symbols. If system 100 utilizes SC-FDMA, then each modulator 514 performs
SC-FDMA modulation and provides a stream of SC-FDMA symbols. Each modulator
514 further conditions (e.g., converts to analog, filters, amplifies, and upconverts) its
OFDM symbol stream and generates an FL modulated signal. Modulators 514a through
514bs provide Nps FL modulated signals, which are transmitted from Ny, antennas 516a
through 516bs, respectively.
[0058] At terminal 120, Ny antennas 552a through 552at receive the FL modulated

signals from base station 110 and possibly other base stations and provides Ny received



resources on the reverse link to transmt data to the
base station. [0056] FIG 5 shows a bl ock di agram of
weanoewsodr rent of a base station 110 and a ter rCwAlS2008060333
in FIG 1. For this enbodi nent, base station 110 and
termnal 120 are each equi pped with multiple antennas.
[ 0057] At base station 110, a transmt (TX) data and
signaling processor 510 receives traffic data for one
or nore termnals, processess(e.g., formats, encodes,
i nterl eaves, and synbol maps) the traffic data for
each termnal in accordance with one or nore packet
sigriads nat Nas dbmotheldtorn r(DBMOH)e bl ahroughdS ptady irehpsciielyn.  Each

der&gmé)cms SSEr ogéssg% é? éo Sd%il(gl n c?tﬁgm;g@) Of %Xc@?\p &> F1gnal and

a s gnali use er el dat a sy
obtams &my Bhﬁj)leé oEactIr éfrhodulaat 554 ﬁlrﬂiet ptrfeymOFDM demodulation on
il ot [

ta.that Kk ' .
o3 o Ba b L RSk aRe R AR D B Rorll fbbarsicrs
A ﬁdcgﬁfa| (KPQ) St proscssors Y6 oderfodins Sicgeiati BPatialngtoecssing on the
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[0061] Controllers/processors 530 and 570 direct the operation of various
processing units at base station 110 and terminal 120, respectively. Memories 532 and
572 store program codes and data for base station 110 and terminal 120, respectively.

[0062] FIG. 6 shows a block diagram of an embodiment of TX data and signaling
processor 560 at terminal 120 in FIG. 5. For this embodiment, processor 560 includes a

TX data processor 610, a TX signaling proccssor 620, and a multiplexer (MUX) 660.



recei ved synbols fromall R denodul ators 554a through
554at and provi des data synbol estimtes, which are
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to termnal 120. An RX data processor 558 processes
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data synbol estinmates and provi des decoded data for
term nal 120. [0059] A controller/processor 570
recei ves decoding results fqgn1RX data processor 558
and neasurenents for received signal quality and FL
channel response from RX spatial processor 556.
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[0065] The transmit power for each signaling channel may be controlled by
selecting an appropriate gain for that signaling channel. The transmit power may be
selected to achieve a target level of performance, e.g., 50 % erasure rate or lower and
1% error rate.

[0066] A combiner 640 combines the output sequences from channel processors
630a through 630c and provides a compositc scquence Xgy. A scrambler 642a
scrambles the composite sequence Xgy with a scrambling sequence Ysym and provides a

first scrambled sequence Zgy. A scrambler 642b scrambles the output sequence Xacu



[0064] FIG 6 shows the enbodi nent in which al
signal i ng channel s except for the ACK channel arc sent
wonoiis18DVA control segnent. For this enbodi meatr,usitée/060333

signaling processor 620 includes a channel processor
630 for each CDMVA signaling channel. Wthin a channel
processor 630a, an encoder 632 encodes a CQ val ue and
provi des a coded nessage WCQ CH - A channel i zer 634
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sectors that are synchronous with one another. The sectors in different synchronous
subsets may not be synchronous with one another. In an embodiment, a terminal may
be assigned a different identifier or MACID for communication with each synchronous
subset. The synchronous subsets are described in commonly assigned U.S. Patent
Application Serial No. [Docket Number 050605] filed on the same day herewith, and
incorporated herein by reference.

[0070] In an embodiment, a terminal may send the CQICH, REQCH, BFCH, SFCH
and PICH to a target base station in a serving synchronous subset, which is a
synchronous subsct that contains a FL scrving scctor. A targct basc station is a basc
station to which the signaling is sent. A FL serving sector is a base station currently

transmitting data to the terminal. In an embodiment, a terminal may send the CQICH to



scranbl es the conposite sequence X SMwith a
scranbl i ng sequence Y SM and provides a first
ween@sisd sequence ZSM A scranbl er 642b scrarbiras2006860333
out put sequence XACHf or the access channel with a
scranbl i ng sequence Yss d provides a second scranbl ed
sequence Zss- A conbi ner 650 conbines the first and
second scranbl ed sequences and provides a time-donain
out put sequence ZQOUT - Conhbigner 650 al so partitions
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Zi through ZT for the T synbol periods, of
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datﬂzsz\mbol s . fromad daﬂﬁﬂa&e{;&sor 610 Zld t he Eq (1)
signalin ols fromTX sig 1rQ bﬁgg sor 620 and

provi des nultlplexed data and signaling synbols.
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where each Walsh bit w,i, for k=1,..,1024, can take on a value of +1 or -1, or
w} e {+1,~1}. In an embodiment, the coded message Wpicy for the PICH is a sequence

of all ones, which corresponds to Walsh code 0 from the first column of W;,,. A

signaling message may also be encoded in other manners besides the Walsh code
mapping described above.
[0073] The coded message W, is channelized with a channelization sequence S, for

signaling channel ¢. In an embodiment, the channelization sequence S, is generated as



i ncorporated herein by reference. [0070] In an

enbodi nent, a termnal may send the CQ CH REQCH
weRkaH/0s88CH and PICH to a target base station POTAS2006/060333

serving synchronous subset, which is a synchronous

subset that contains a FL serving sector. A target

base station is a base station to which the signaling

is sent. A FL serving sector is a base station

currently transmtting data o0 the termnal. In an

enbodi nent, a termnal may send the CQ CH toa target

base statlon in a non-serving synchronous subset,
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ﬂwHﬂﬁb£$l &5&& 5&%&{ - The ternminal nmay send the CQ CH
ron

rvrng S ous subset and/or one or nore
non serV| synchronous subsets. [0071] The signaling
f or h{Pp= R'OntD'6k Bégitent may be processed in Eq (3)

various manners. A specific enbodi ment is described

F t,..a B-Dbit s I ng.
whils 1 fonciek o e of SRE R g el i oe BOALPY SRR % setto a
20-pEQalud, F REQdch B oShéttedRs@bllowasntd ACH|, nay be
processed as follows. Message Mc is first encoded by

ng S ness t L-pit coded nessage W,
&gmL‘i%@Bevaﬁ Fyﬁﬁn%ﬁzenbodlnent t he coded Eq (4)
nessage W is a walsh sequence of length L. A2 x 2
fadamar.d. nat a L amard matri x
AWha%kggEaﬂﬁ%%Eﬁhé§X$é§§égg E 3&%9%%§%ﬂﬁ%:??0es of
squé&ésa;lsmn@ﬂmfbrslgaahm}@lapom of two (e.g., 2 x 2,

4 x 4, 8x8, and so on) may be formed as shown in
Theesarat lasge Pritne numbef frey datusthfoshllségnabingebamfeld. engt h L

be f ] - ;
lnoggrriﬁnﬁ%;%ﬁgxw%é&s#6%%%?2%“%@%%9 ehﬁgkﬁas aggggm?nas
bi nary value of i, where 0 i < (L-1) . The (i+l)-th

col uvgr D, st hemiHag angmdmyetLri, xoWb, be DSpgarsavirded pak. t he  Eq (5)
coded nessage W. In an enbodinent t he signaling

nmessa It on an coded nessage W&
“m?r 33%%2%DBF§‘%£F@ﬁ §§6U§%@8gf QT’ y be given as: W
= { s dny VPl m; VB al5-bit indexWoi héArdme inEgthicB)the signaling is sent; and
[P12 P11 P10 Po P8 P7 Ps Ps Pa P3 P2 pil is a 12-bit identifier for a target base station.

The signaling channels may be assigned different indices that may be used to generate
different seed values, and hence different channelization sequences, for these signaling
channels. In an embodiment, the CQICH is assigned an index of [000] (binary), the
BFCH is assigned an index of [001], the SFCH is assigned an index of [010], the ACH
is assigned an index of [100], the REQCH is assigned an index of [101], and the PICH
" is assigned an index of [110]. The target base station may be the FL serving sector in
the serving synchronous subset, a designated sector in a non-serving synchronous
subsct, and so on.

[0075] The binary sequence F. of length I./2 from the shift register may be given as:
={f), £% £, .. £} . Eq (6)

The binary sequence F. is repeated 2R times to form the channelization sequence S. of

length L-R, as follows:



where each Wal sh bit w! for k =l , ..., 1024 , can

take on a value of + 1 or -1, or we {+1,-1} . In an
wenbaeismsnt , t he coded nessage Wi cH fo h Pl CHPCS/U82006/060333

sequence of all ones, which corresponds to Wal sh code

O fromthe first colum of WLxXL . A signaling nessage

may al so be encoded in other manners besides the Wl sh

code nmappi ng descri bed above. [0073] The coded nessage

W is channelized with a chagnelization sequence SO

for signaling channel c. In an enbodi nent, the
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h n2 j 1pl2 pu pl0 p9 p8 p7 p6 p5 p4 p3 p2 P1 ] , Eq
t a{%se\ﬁﬁé%- [C3 CG] is a 3-bit index for signaling
[oogtRNNelo hanhbhzd b dBU&! MeBlaseiW,, ahR-REdsadd H%rsf RbedtBE R times
frame in which the signaling is sent; and [pi2 Pn Pio
to feymm gensatedppgumpecoptainipg AR biss. 3 The-rpetitioefacioriReris selected
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e assigned different indices may be uUse
nuglareph transiistionentits ée dhey ATDWEA. @mtroheegeedt, fdrefel® < U. For

: - ' ' uences, for these_signalin .
s BNShE #814:90, SBEIOR ool LUCER 0! R 1h0 ot grauence
muitiptied veifth [t Char(elination) sequbrceBBCHD iobtAs Singe@guBBequBl&X X, for
. of. [001 t he CH is assigned an index of [010], the
Slg‘}ﬂ&iﬁgicga‘&%"éf’g?fefg’ﬁgwsi ndex of [100], the REQCH is
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. 15 bits . h i !
desi gnat ed sector'in a non- servi ng syn%ﬂ?%ﬁous subset,
and so on. .
As shown in equation (8), each bit in the repeated sequence is either (1) inverted if the

corresponding bit in the channelization sequence S is equal to 1 or (2) not inverted
otherwise. The output sequence X, for signaling channel ¢ may be scaled based on the
power allocated to that signaling channel, as shown in FIG. 6. The CDMA signaling
channels may be allocated the same or different amounts of power. For simplicity, the
power scaling is omitted in equation (8).

[0078] In an embodiment, the last R-F bits of the output sequence Xcpy for the ACH
are set to zero, and the length of the output sequence Xy is effectively shortened to

(L-F)-R. In another embodiment, the coded message Wacu or the repeated message

for the ACH is formed such that it is shorter than L-R bits. The shorter repeated
sequence is multiplied with a shorter channelization sequence to obtain a shorter output

sequence Xacu. In any case, the shorter output sequence Xacir may be sent in a smaller



[0075] The binary sequence FO of length L/2 fromthe
shift register may be given as: Fb {fbi . fo\ fc 3,
we.2007/06¢c18/ 2 } - EQq (6) The binary sequence F PET/US2006/060333
repeated 2R tines to formthe channelization sequence
Sc of length L-R, as follows:Sc {fL -; , , f .2, --,
f.2, ..., fcuz2 .... fe2}, Eq/(7) first 2R
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disdtied bpasttng thatdudput stQichét XL docthangighdlitg dhlaencada@dcquence of all
nmessage W, this nessage is first repeated Rtines to

“I%%rm a repeated sequence containing L-R bits. The
[0o08epet iThi @NerhBediflenR thé oaflue GtQbnsels Fort thatCOITH ! REQICH, BFCH,

nber bits_after .the repetitiaon. is |ess than or
SFQy & PECHRRES B8 SOTRER SPmbinsh S 48 {OGHR i $UmRAFiLE fgquence
X :COMP (£00L 5 Rl SRIARAbus Hbskt. RIS aﬁ e%nbﬁag%éﬂ&wmaTﬁgwt, sefiénce for

*Y¥ol'low ng description assunes thal

the! epgareSLe Beeproided bl 4 | iRt dequét®e X2 for a non-serving
channel i zati on sequence Sc to obtain an output

synSR@uenE sub%et. f Dl ais egbalinfigt,clharbelpotite 8&qukftdsONg,, a%d X2 may
{(-1)y s -w, ..., (-D)"™W ..., (-1 )" w7((-ir -w

be giverEgs fdowBi stR bits last R bits As shown in equation
(8), each bit in the repeated sequence is either (1)

i nvegted i f th orresgpond| ng-bit iR-th
c han%@f i_gl(fﬁ?lﬁh"@g@é&iﬁ‘e?%g‘c‘ggi { @i’éea%llr s%BBCH? ’oarnd‘( 2) not Eq (92)
i nverted

Xsﬁxsa = XCQICH' Eq (9b)

The composite sequences Xg, and Xg, each contain U complex values. For the
cmbodiment shown in cquation (9a), thc CQICH, SFCH, and PICH arc scnt in the
inphase (I) component and the REQCH and BFCH are sent in the quadrature (Q)
component of Xg,,. The output sequences for the CQICH, REQCH, BFCH, SFCH, and
PICH may also be combined in other manners for the serving synchronous subset. In

the following description, the composite sequence Xgv may be equal to X, for the

~ serving synchronous subset or X & for the non-serving synchronous subset.

[0081] In an embodiment, the composite sequence Xgv is scrambled with a
scrambling sequence Ygum that is specific for both the target base station and the
terminal. The scrambling sequence Ygsy is thus different for different synchronous
subsets. The scrambling sequence Ysv may be generated as follows. A 28-bit shift
register generates a pseudo-random binary sequence Fgy based on the following

generator polynomial:

h(D)=D*®+D* +1 . Eq (10)



ot herw se. The out put sequence X0 for signaling
channel ¢ nmay be scal ed based on the power all ocated
woOaod7ai1ssi gnal i ng channel, as shown in FIG 6PCThS2006/060333
CDMA signaling channels may be all ocated the sanme or
di fferent amounts of power. For sinplicity, the power
scaling is omtted in equation (8). [0078] In an
enbodi ment, the last R-F bits of the output sequence
XACH for the ACH are set toqggero, and the |length of
t he output sequence XACH is effectively shortened to
(L F) . I'n anot her enbodi nent, the coded nessage
Thq/mlﬁlcﬁta‘fﬁ o€ three it shifhingsderes fsor totsh@8-h@Hvalee Formpwhich may be
censHtll LhRfioks: IS shorter than L-R bits. The shorter
repeated sequence is multiplied wwth a shorter
channel i zati on sequence to obtain a shorter output
seqliange= KBOIrbverke @,y Podseed 2%, short er out put Eq(11)
sequence XACHm ay e sent in a snallertine dur ati on.
ThIS provi des sone uard time to account for
wherg gff’énwm Ry UélottéFfSI’ﬁ' feds takhlarts Bierbdi Pug Pafs BrRa4 Ps P2

p1l pirﬁbl_@uttﬁ) # hgeu&y%t@ri@ tz[tng %A 11-bit @d@?ﬁ@'i'eFEPMACﬁ? f&% terminal,

gnal i ng._ channel s be individually enabled and

Wh’d‘hé%"dl léedgﬁ?i‘ené &I’rfh@@l@l\t $ynghEonons giksets. COMA si gnal i ng
[008PRNNefhRYarkiEli nﬁ% sabhRd YAy, ﬁ%% Eﬂeﬂ%etg%%eﬁkgdpéétfoﬁﬁwenc e

X for that signaling channel to a sequence of
zer0s. [0080] In an enbodi nent, the output sequences
for Bhé=CE&€HsuRE@6H BRCH. SFCH, and Pl CH may be Eq(12)
conbi ned by conbiner 640 to obtain a conposite
sequence XS . k@% t he serV|ng synchronous subset. In

an ¥mbot¥medl . the outiut sbquefde Hor withersoaIlcH may  Eq (13)
be provided as a conposite sequence X8 1 for a

Wh‘:feln ot 1 Tg&&ﬁ%%?%@%?@%@%@%ﬂﬁ%&ﬁ% ven as
quh@ﬁCé§¥§gb §S§§HT eac % np)gﬁ%ﬁﬁg %%% val ues.

For the enbodi nent shown in equatlon (9a), the CQ CH,
Theggeramblipgisqapenreay o EHes A0S 91e-90° in a pseudo o-random manner from bit

to bit based on the pseudo-random binary sequence Fgy.
[0083] The composite sequence Xgy may be scrambled with the scrambling

sequence Ygy to generate a scrambled sequence Zgy, as follows:
_ 1 1
Zn = {Ysm " Xsn> Yo K> Yo “Xavs o You ‘Xeu } s Eq (14)

where xg, € {-1,+1} is the k-th bit of the composite sequence Xsu.

- [0084]  In an embodiment, the output sequence Xacy for the ACH is scrambled with
a scrambling sequence Ygg that is specific for the target base station. The reason for
using a sector-specific scrambling sequence Ysg for the ACH is because (1) a terminal
that is attempting to access the system may not have a valid MACID and (2) the target
base station is typically not aware of which terminals are attempting to access that base
station. The scrambling sequence Ysg may be generated as follows. A pseudo-random
binary sequence Fgg of length U may be generated as described above with a seed value
of Ags =[1 1 1 ms my4 m3 mp my P12 P11 P1o Do P8 P7 Ps Ps P4 P3 P2 P1]. The scrambling

sequence Ygg may then be formed as:



i nphase (1) conponent and the RIEQCH and BFCH are sent

in the quadrature (Q conponent of XSM . The out put
weeowascss for the CQ CH REQCH, BFCH, SFCH, ardrRIS&Hd6/060333

may al so be conbined in other manners for the serving

synchronous subset. In the follow ng description, the

conposite sequence X SMy be equal to XS S Mfor the

serving synchronous subset or X3 for the non-serving

synchronous subset. [0081] an an enbodi nent, the

conposite sequence X SMis scranbled with a scranbling

sequence Y SMthat is §fecific for both the target

bas¥ssst f¥ssoisartist fre Ysel mi nal . The scranbl i ng sequence

YSMis thus different for different synchronous

subs ._Jhe . l'ing sequence Y. . SM pe ener at ed

as Ygf Folas: € A$Z %gsgpt onikT ’regl@t elr) n’gy g Eq (16)

pseudo-random bi nary sequence FSM based on the

whegg o5 Dy R Pa Ui PR B Then Sy 8P PegiSrer

I's set 2 g b deey . be
gen%%saet{eg QS} %tP tlY% t%?ﬁ}?é%érﬁﬁlm&g&erse -PJ] nod
e A SM= rn2 t
00f88 1 bt cpaipo AoV (e feavence
YR8 gBhdrateWdrdthPlell s€@quefcd Zsd ad fdlbws: t 2 ti] is an 1
-b|t identifier or MACID for the term nal, which nay
be different for different synchronpus sybset s. [ 0082]
Thezwéﬁ‘gsl P‘mgi Sy UBamse Y SMaray -t fre® }tjse gener ated as Eq (7
follows: YsM=sIMYsMYsM " YSM} " E( 12 ) YSM

L o Ak o ) ot g s o

Eq (15)

Whers ¥ aqfe

sorCSHEE bfs Etstlﬂb @ng M oufptﬁ}sefme%cérDQPH e seetttiidrélg
sequence YSMrhe scranbling sequence YSM rotates +90 gr. ed by

(003610 | i amperbaiimeE b HERREA ToAFAASH ZotiomHl {SLUE &8
corﬁﬁ]ﬁev%%%g%eﬁéﬁ%% %h{fﬁf Ye REAUEAGS:, ks RMowst 0083] The

conposite sequence X SM nmay be scranbled with the
scranbl i ng
Zour —{ZSM+ZSSs ZSM+ZSS> Zan +Zgg, erns ZSM +Zg ) Eq (18)

where z£, and zl are the k-th bits of the output sequences Zgm and Zgs, respectively.

The output sequence Zoyr is further processed and sent on the CDMA. control segment.
[0087] For the embodiment described above, the messages for the CDMA signaling
channels have a fixed length of B bits. This allows the messages to be mapped to Walsh
sequences of length L, where L =2". For this embodiment, a message with more than
B bits may be partitioned and sent (1) on one instance of the signaling channel in
multiple CDMA frames or (2) on multiple instances of the signaling channel in one
CDMA frame. Multiple instances of a given signaling channel may be obtained, e.g.,
by sending multiple Walsh sequences on the signaling channel. In another embodiment,
the messages for the CDMA signaling channels may have different lengths.

[0088] FIG. 7 shows a block diagram of an embodiment of RX data and signaling
processor 520 at base station 110 in FIG. 5. Processor 520 includes a demultiplexer
(DEMUX) 710, an RX data processor 720, and an RX signaling processor 730. For
clarity, the processing to recover traffic data and signaling from one terminal (e.g.,
~ terminal 120 in FIG. 5) is described below.



sequence Y SM o generate a scranbl ed sequence Z SMa s
follows: SMYsM X SMYsM"X SMYsM"X SM- YsM' X SM
w0 200705q18¢ 14) where x Me {-1, + 1} is the k-t RChius2ab/060333
the conposite sequence X SM [0084] In an enbodi nent,
t he out put sequence X ACH for the ACH is scranbl ed
Wi th a scranbling sequence Yss that is specific for
the target base station. The reason for using a
sector-specific scranbling sgquence Yss for the ACH is
because (1) a termnal that i's attenpting to access
the system nay not have a valid MACID and (2) the
10089 getWithine RSX addt@npriosessypi 724l | ay syotbobimpebagfrisshidemapper 722
oxtafls PR PR OB B0 BT RB ) ST BT L°LeBY channel
assifgakd evdermin)SIQ0doANand?2d bymbslydaedpse deintdeeaved ahénigtddes the

U may be generated as descri bed . abov, i th ed
extzpgiedeqvaAbymbousand Brogidey Hecaded dta fop el 12070 ps
[00B0] P pwithdh RX Bgna_aidg p'fU_&Gss&E 780Dk isgenbdbei+sutarris sdoimespper 732
ext%aggn$2$§££ gynrggglg%ro%l ?Ltie ﬁm‘{ey esqgegg}%}rseg_ygr? 1?56(:1@6_1‘%13 CBI\%A control
segehb itY eachlCDREA (fbhe WFBE 8adnS@yBbdiGeribl ihSwihibe the TDNIAL control

of the binary_sequence Fssj and Yss {~1' + %( -t bit
seggrent fe Skt bl PIY ISR jEHt &3¢ sEansfapysiheTrRee &t piygnbols for that
syt $RA6E takfeHiMB YioRRiS SHAPRIV AR s Weddivdd@n§fteANR| deB@ambler 736a

sequence Yss to generate a scranbl ed sequence Zss, as .
despramtons thessopiygd sapnphgwithsthe scramplingpequencaciem apd gorovides

descr sampled Dgy) to\BRIReXpRikes®rd 740a thrbhgh 408 oK i CQICH,
bit of the output sequence XACH - AS not e%l above, sone

REQICH.HBFEH; SF&H, tand RIREL. oWithie chanysliprecegins rid®2 XactheyCQICH, a
. 1a i t ..
de-%aﬁghz&%%kﬂ%g}%%g% de3cdhy 9£h}gi§§‘ Dot %hSﬁ{gg%ﬂ%%]g@hzmn

sequences ss are conbi ned ( i ner .

seqgemer St@ct-heA olecpder ¥ deewies 2bechasndlizefl asiplesuqnd pfovides a
SM M2 SS ' S SM + Lt

recReL P e ¢ QUG M Erelphersematiyoh fholah 740e

sindladlyencléiplidSHeatedciZeb]edr mepdet Dye with fikeheunghizetion sequence for

sequence ZQut.is furthe ocessed an en t he .
the R R PetiiortL FlioBin” BB SinBeRd HmBh 8 provides «
recoeged i medagd dve thdt hdgnmaimgagesntbr Rile dblhcks pgratsong740c may
pmfvﬂ%n%zjlgé glgc? tcgaf I )l(r%g‘gllﬁlg d ht \%fmf%ﬁ k%1111t St th-ghéu%cggr{egsw‘lslsed for the

CDMA control segment. The broadband channel estimate may be used for data

detection, scheduling, and so on. A descrambler 736b descrambles the received
samples with the scrambling sequence Yss and provides descrambles samples Dss for
the ACH. A channel processors 740f multiplies the descrambled samples Dgg with the
channelization sequence for the ACH, decodes the channelized samples, and provides a
fercorvéred»mes/sége for the ACH. An RX ACK channel pr&bessbr 750 prczicessAesr
received symbols for the ACKCH and provides a detected ACK message.

[0091] The pilot channel (PICH) carries a sequence of all ones that is used by the
base station estimate the RL channel response. The RL channel response estimate may
be used (1) for adaptive subband scheduling on the reverse link and (2) as an FL
channel response estimate in a TDD system in which the FL channel response may be
assumcd to be reciprocal of the RL channcl response.

[0092] The access channel (ACH) carries messages or access probes sent by the

terminal for system access. The available Walsh sequences for the ACH may be



sequences of length L, where L = 2B . For this
enbodi nent, a nessage with nore than B bits may be
wpandvisisned and sent (1) on one instance of tReT/US2006/060333

signaling channel in multiple COVA franes or (2) on

mul tiple instances of the signaling channel in one

CDVA franme. Miultiple instances of a given signaling
channel may be obtained, e.g., by sending nultiple

Wal sh sequences on the sign2ding channel. In another
enbodi nent, the nessages for the CDVA signaling
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22 extracts received synbols f %E % ﬁg 1CY- ord
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thatSthQ Rabding iR BRCRESR HhA0ma R nsVIiRel 2t @ eUls ﬁhﬁh% information.
demapper 732 extracts recei ved synbols fromt

[0094]rve - 16y Fethoy sreapetss $88 do FoRiTe Tt tewAmission on the CDMA

n R C 8 bdl thd! CDMA
conSFTERE R R, SN one MR sl gt 1

signating chgdnels argsfopfigyrablaefor egel e@:@orslylrﬁbg |sgstp@r Rrpegss 800 may be
I f
peréog‘t?r%? éogpael%gg %tatt%n;tigw]elé% lﬁé}g 612&3%}5&] n@98:P %H’Htk%? a bﬁ@@&t&% The

escra cranbl es the recel ved
follsanirpg dsscmptidm istfer sor ®otolri ng sequence Y SM and provi des

| es. I y/
o0f8E " LG5 PTBLER B bR EOIEN RARFSTRA: 0 s
det&hGhbd (Wibtik B12hamhede pammassmm pamtére rmash endB@tCthe size of the
-channel i zer 742 [t P th descra I

GRS (el b e D ER AR TR ARARR 8 cDma

conftet @e@hentfthe dEzﬁﬂ@Soﬁ hﬁelﬂ‘ii:artbahsIeZﬁd thcalﬁIDIdsA amgrol segment, the
provides ar c ssage.for the

freBieih OPpS BESTECCOME SR GReTEBh Qo a7y COMA signaling
chaﬂlﬁél% Itlﬂilt!aﬁéeﬂdb&ddﬁﬁ ﬂfeésé’eﬂo? dréﬂﬁ@ﬂ&ﬁrrﬁiﬁ% ﬂblbbk 8h=9) lWh1ch CDMA
. channell zatio quen e 1ror e:assocCl na
SieRg P 0 el HAY OF AREIGB5en B @35 aid® SrByTAEd on the
forRatdE6RYBF @6 RS HalQmtiyr éthat FEt@s: al Fog echapleelhe BFIOB may be

channel processor 740c
disabled if adagtlve subband bcheduhné is not performed for the forward link, and the

"~ BFCH may be disabled if beamforming and spatial multiplexing is not performed in an
FDD system.

[0096] The average transmission interval for each enabled CDMA signaling channel
is selected (block 816). The average transmission interval is the average time between
successive transmissions of a given signaling channel. The use of an average
transmission interval, instead of a fixed transmission interval, provides a terminal with
flexibility in determining when to send signaling and further allows for finer granularity

in setting the transmission interval.



provi de a broadband channel estimate that covers all

of the subcarriers used for the CDVA control segnent.
woheo7msosdband channel estinmate may be used fopCuais2006/060333

detection, scheduling, and so on. A descranbler 736b

descranbl es the received sanples with the scranbling

sequence Yss and provi des descranbl es sanples Dss for

the ACH. A channel processors 740 nmultiplies the

descranbl ed sanples Dss with,t he channelization

sequence for the ACH, decodés the channelized sanpl es,

and provides a recovered nessage for the ACH An RX
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intSQEL B cQEh BYatRe NEDMIA Ksi@dlih b \ehhiel A0 © 16}, alida@# for Id@ermining
CDMA signaling channels that are enabled for each terminal (block 918), means for

sending control information indicative of various parameters for the CDMA control
.segment and the enabled CDMA s1gna11ng channels to the terminals (block 9éd) 7
[00100] FIG. 10 shows a process 1000 performed by a terminal for sending signaling
Von the CDMA control segment. Tnitially, transmission parameters (e.g., the size,
interlace, and frequency hopping) for the CDMA control segment for a serving sector
are determined (block 1012). The enabled CDMA signaling channels for the terminal
and the average transmission interval for each enabled CDMA signaling channel are
dcterminced (block 1014).

[00101] For each frame, a determination is made whether the CDMA control

segment is being sent in that frame (block 1016). If the answer is “Yes’, then all CDMA



foll owi ng description is for one sector. [0095]

Transm ssion paraneters for the CDMA control segnent
wobanodseissect or are determned (bl ock 812). Thee®/Us2006/060333

transm ssion paraneters may indicate the size of the

CDMA control segnent (e.g., the nunber of subbands or

subcarricrs for the CDMA control segnent), the franes

or interlace to use for the CDVA control segnent, the

frequency hopping for the CB?A control segnent, and so

on. CDMA signaling channel s"tThat are enabled for the

sector are also determ ned (bl ock 814). Wi ch CDVA
sigisdligpadhangels habreskest tnothe adbteat ﬁmmeb;&e dbpmmihmzﬂt (lmmmmu 8). This

traffic data i s fr,ans on t oL Wa
detrinpich FRnBe miadeURoa o i ayifasiarons R RS aBHAR For the cnabled
CDSF&Imgm%dn@ ehﬁﬂnfead;) kx&féthe? tla&am% slgealmgbhas’edk dﬁohemhl dnaled CTODMA
. rforne or t or war nk, e. BFCH
siging] QB o 55081 %Jfogpesfh fiepring ﬁ@g@e to be
scnaq&l By fardRd flamdns F@@c@s}é&d Gﬁ%’lg [Qﬁ&ﬁichhﬂlam«afz@ge scaled, and
nsn1SS|on i nterval for eac

enableﬂ ghal i ng
scrg b (Mo WA 8 REBT-O8E BERYETRE Sk dP Mgy siehaing Oannels is

corhibiB$ TbRek OID2bNLGAVIAE dotntifl&] &\gﬁﬁﬁﬂ; i} nippeetives |‘B1me—frequency
successi ve transm ssions of a given S|gnalln channel

regignsgd dorghe &P Moetonge! sqementin Besnment Brmablopl dphd

‘[00962]_[8: e dii RBWET 55 bhrhifll M08! for iR ingeSioRallfy Hhrtﬁé CDMA
fllexibility in determ ning when to send signaling

congied $agmidnér dinpewesus dril0i mstudgp amghagy ifpy deteradpingnfyansmission
parEuE;@tetrg %@Emtﬁé 's&@ In{JLE:ﬁ 5 311%1 %Ea(:%%h%? 3! % CDMA control

anne that are ena are
segeieng rfoi ﬁesbrwme ssetoscibéatks i bld)arrshgeehe fonastcoindmsphe enabled

CDNIR% .aﬂgg %ﬁ ?4 for a%?ﬁﬁa ail%h%%&\kggg .ﬁ‘i‘[ﬁémn-mt%rv for each

Feporting to use channe
en&ﬂmﬁCBﬁLﬁhnwmhmgpmumﬂhbkntdé§4)s al so detern1ned for

[00?@% aé%‘a% ’rllﬁji) %&theﬁrgéc d Onmt{e%n% { ! }nmgcn@gfm% aciﬁc’ (f‘ragle in which

theoCDMAf awitiol Segabstoisbiantkwlikd) incluoles rméamsrﬁoordﬁdrnmﬁng CDMA
di cative of var ar anet con

sietlfiectonli o SRR S APRE [OASharER, or Processing

(c. @;E‘Bﬁcddmg @aMﬁﬂg@lsSzﬁ{r@L agl sSﬁlﬁk_)blm@lD ﬁh@x@ffﬁlﬁ@ for cach CDMA
ntr ormation that is abl e a

SiERFIA PR 1Ry BEMP JAURHET AP LaDr e gior combining the

pro@é@@d@l@ahﬁg Fof Qit COMANEigh4TBig BRarkhbRt (HiScks PeT2)f ia6d fréans for

PO AR PARbiLed SHAIKN & G HEFI T UsoEENoeA 671 he CDMA contro

segBit iPihlel Db RarRp es1881 P12f the

[00104] FIG. 12 shows a process 1200 performed by a base station for receiving
:,1gna11ng sent on the CDMA control segment For each frame, a determination is made
‘ whether the CDMA control segment is bemg sent in that frame (block 1212) If the
answer is ‘Yes’, then received symbols are extracted from a time-frequency region used
for the CDMA control segment in the current frame (block 1214).

[00105] For each active terminal, which is a terminal that may send signaling using
the sector-specific and user-specific scrambling sequence Ygy, all CDMA signaling
channels that might be sent by the active terminal in the current frame are determined
(block 1216). The rcceived symbols arc processed (c.g., descrambled, dechannclized,
and decoded) for each CDMA signaling channel that might be sent by each active
terminal to recover signaling, if any, from that CDMA signaling channel (block 1218).



CDMA control segnent. In another enbodi nent, the
average transm ssion interval is individually sel ected
woano7@acis7 enabl ed CDVA si gnal i ng channel for each/us2006/060333

termnal. In yet another enbodi nent, the transm ssion

rate for each enabl ed CDVA signaling channel is

configurable and given by a fixed rate instead of an

average rate. The operation of the CDVA contr ol

segnent may al so be controlked in other manners.

[0099] FIG 9 shows an apparatus 900 for controlling

signaling transm ssion on the CDVA control segnent.
TheApgaiatusyfbdls i arel aﬂrsIQSpmemsd f(@rg deesrambledg dechannelized, and

th .
dec%%ggsfg]é q%‘lgg%%? %ggge g orrec @&&1 cc::%s% roﬂgsg & l?rtg %?, terminals
atteﬁlpﬁngllt@@@de@dthéksbﬁerh (EIbZ}: 12n®)ans for det erhm ni ng CDVA

nall nnel s that ar or.t sect.or
00 fost o187 45 SRS AS b i Sof RRefotuh g rigtfad 61 ¥ the cOMA

confrb PSS H$] Qppaltited Y300 fRludea efivag s aby pﬂ)caamg Sdcfyrfedrh@d@n which
channel (bl ock 916), neans_for_ determ ning

the IgMk i Gogtreh éﬁﬁé‘F‘g et aVEEn 5 l}éjtﬁ’sfta?aI’éa@ﬁ ?’%ﬁﬁlﬂ%lrecel"ed
syn{bmsoﬁgmgdl She-PRABSCY REiohaRH 6 GeTDMA tatfter] RBgrheit in a current

franse Ghienk 'éﬁ@%éa%g b Ml rorpe SIIMA g CHe el Bt fight be
sent g'%'@a 1&@£e91§1‘1‘na9%9)che ERPLAR arkd G100 1316)\sneunk O£ Qﬁﬁzessmg

per ormed by a term nal for_sending signaling

(e-gt.heschvmblingt deshannsljmmgt anfndegoding), ﬂl@r%ﬁ%%%%s%yafrbols Tor each
CDE@& a{lﬁﬁ?fr% (:ﬁar%l el tltlanem?élﬁebe 's@hle rblya&%h abevd R&AUBNCIO recover
oppl or e contr ol nment or a servin
sigrediogoif any femethat mM@blsmahnmgynne’rr@Q@ kabl 160 @ngeans for
ool 820 GUOAIBLT koISl AN e RUEEA oot o

the @hessn eharare tal etcorer amgthaChbisopkbdsOses) by [to01i0al a{tt@mpélag ﬁo access

m nation i s made whet her the CDVA
theé%%?‘?ér’%s?gg%g% i s being sent in that frarre (bl ock

[00107]6) . THef sigriwding nsmemnission t¥@miques kescriviel e siayrie ipgemented
channels to be sent .in.,the.c rrent fra

by GERGITRELE ( BPb R ooy At iR AT f%l%%.%e&m&em hardware,

firnifRahe, Bagadre rbrtah@oﬂﬂbﬁfaﬂgﬁ thcmnﬁm&sl © thatdwege iadpécrhartation, the

Pmt%gsg’rﬁ%n}?]g‘l@segfoa téﬁH%:ag%%lé( I "?E‘% ”eil'zf% %Ek,,hgé aqtrhr%ree bSplication

spe6ifRNifégraRA deisito (A SIUS), sdighall siggalfl processots (IDEIPS), d1g1ta1 signal

si gnal i ng channel to be e cur
prop OEBSLBA AL DsbrEBHEHA e HPEHS Bdy e o srammable
gat§ C Eﬁ‘%@t}’ G0 @fo kB3, cdhRolNTreC Qﬁl&ﬁ:dc&itﬂﬂﬁks Neghir@processors,

naI i ng channel S | s copbi ne égl oc%u 1022
ele%tmle Kevicahriatherce! §<ft§ma¢ URYS idesigagshiry Perdorn the

herEhn%r al @cﬂh’@ﬁ&ﬁbm thereof. The processmg umts at a base statlon may also be

nctmng described

1mp1emented W1th1n one or motre ASIC DSPs processors ‘and so on. Processor 530
may implement process 800 in FIG. 8, processor 560 may implement process 1000 in
FIG. 10, and processor 520 may implement process 1200 in FIG. 12.

[00108] For a firmware and/or software implementation, the techniques may be
implemented with modules (e.g., procedures, functions, and so on) that perform the
functions described herein. The software codes may be stored in a memory (e.g.,
memory 532 or 572 in FIG. 5) and cxccuted by a processor (c.g., processor 530 or 570).

The memory may be implemented within the processor or external to the processor.



region used for the CDVA control segnent in the

current franme (block 1024). [00102] FIG 11 shows an
weppevEiss 1100 for sending signaling on the CPWiVUS2006/060333

control segnment. Apparatus 1100 includes neans for

determ ning transm ssion paraneters (e.g., the size,

interlace, and frequency hopping) for the CDVA contro

segnent for a serving sector (block 1112) and means

for determ ning the enabledngNA signaling channels

for a termnal and the average transm ssion interval

for each enabl ed CDVA signaling channel (block 1114).

1001 @0103heAppavad desclipiéh diithe higsclasad leudedimedn ss ffrovided to enable
r i.n h . fr i n ichth ntrol .. .
amPGRSS LR ol AT L Gl LDE GEVR00R! Ffbnon. Varons
moGEVRi&isgpahéeerithatimehnts vwitl Beereséily apparentctortheset skilicalnia the art,

(block 1118), nmeans for processin e. Jd.,.encadir .
andPe dparic? iplgs 4Pingt Bskig 8oy 3%19?15?@’) B et SPngfiigys without
dephfingeR6i EDWPirki GniebpH 6f eftainrettidro TRus eld prddcdthi@vention is not
. current frame (hlock 1120), angvfor cqnbigin%ﬁ}$eth  dost
intepded tsRelmited fafhefgriaskimghts Sheh, SieghaI th{P Bharrostc the wides
scop®Lodkstdrk 2} thHRRRnERRSanliGovEBRRiuRG: dif@osarHidied

signaling to a tine-frequency region used for the CDVA

control segnent in the current franme (bl ock 1124).

THAGT Rhfiep4sshows a process 1200 perforned by a
ase station for receiving signaling sent on the CDVA
control segnment. For each frame, a determ nation is

made whet her the CDVA control segnent is being sent in

that frame (block 1212). If the answer is 'Yes', then

recei ved synbols are extracted froma tine-frequency

region used for the CDVA control segnent in the

current franme (bl ock 1214). [00105] For each active

termnal, which is a termnal that may send signaling
usi ng the sector-specific and user-specific scranbling
sequence Y SM all CDWMA signaling channels that m ght

be sent by the active termnal in the current frane

are determ ned (block 1216). The received synbols arc

processed (e.g., dcscranblcd, dcchannclizcd, and

decoded) for each CDMA signaling channel that m ght be

sent by each active termnal to recover signaling, if

any, fromthat CDMA signaling channel (block 1218). The

recei ved synbols are al so processed (e.qg.,

descranbl ed, dechannelized, and decoded) for the

access channel to recover any access probes sent by

termnals attenpting to access the system (bl ock

1220).



[00106] FIG 13 shows an apparatus 1300 for receivVving
signaling sent on the CDVA control segnent. Apparatus
w0300 /0sms udes nmeans for processi ng each franeprpCmusto6ieo333
the CDVA control segment is sent, which includes neans
for extracting received synbols froma tine-frequency
regi on used for the CDVA control segnent in a current
frame (bl ock 1314), means for determ ni ng CDVA
signaling channels that mght be sent by each active
termnal in the current frane (bl ock 1316), neans for
processing (e.g., descranbling, dechannelizing, and
decodi ng) the received synbols for each CDVA signaling
channel that m ght be segﬁ;$3%ﬁ§ch active termnal to
recover signaling, if any; t hat CDVA signaling
channel (bl ock 1318), and neans for processing (e.g.,
descranbl i ng, dechannelizing, and decoding) the
r ecei vedAsynpaksisfcomprii@gaccess channel to recover any

acces r b ] S td O8S
o el AR AR Y 3 ApRETE Rt B 9ARAS cotcol
segineain®niens iand, foechoh dues: tewbidhbibe doatrel negragntise sent, to process

.1 npl nt ed. by ,vari,o neans.. FE :

sienolBE PG HE0 IR S e SlEP ey AL R Bocirol pPEREL 1y the frame,

ands@f iaprie ppocaasabpihalaty anattiree-dekpekar regidrapshdafe the control
i mpl e nh%tion the processing units at a term nal may

5¢ fwgﬁﬁ Ree®di t hi n one or nore application specific
i nt egleaioed coupleditd the @ABRENe plogissaal si gnal processors
(DSPs), digital signal processing devices (DSPDs),
programabl e | ogi c devices (PLDs), field programrmabl e

gatg arrgus af) GDS of cRIACE SEIRrSin stgaling|fradn syultiple terminals are
m cro-controlle '

rs, .mcroprocessors, electr
sonfien, fleontTgl #rgPIcat Bit<ofs SvaripR Siadle ares (GDpA) shpme:
the functions described herein, or a conbination

thereof. The processing units at a base station ne%.
al s be ThprapaaLsar flaimiln "sees theeardrohspgmerpdpgent in every Q

fraibO GRRPO saﬁﬂﬁg?&g@&teﬂh%@ﬁéor 530 may i npl enent
process Oin G~ 8, processor 560 may i npl enent

process 1000 in FTG 10, and processor 520 may
' npll.errentl“hg ’ ?gﬁﬁﬁlsl&oaai'rﬂ‘ 1 !:wﬁ‘erejhg -thé 9914{9&] seEﬁfen@spans an entire
firnmnare an& he

r software inplenmentation, t
frame ddvdagh danreaip Wiach sl eomtrat sagnint s s¢BHul es (e. g. ,
procedures, functions, and so on) that performthe
functions described herein. The software codes may be
st ofed i Tha apparetup of elagm, 1,vérein B8R frgmesyersimpltigle gybbands,

ancél %%efég CtH'é ec%ng'XI @eé%rrxgng SR04 cgﬁﬁgurabfér 855508 5220t 94 an integer

number of subbands.

6. The apparatus of claim 1, wherein for each of the signaling channels the
at least one processor is configured to encode a message for the signaling channel to
obtain a coded message, and to channclize the coded mcessage with a channclization

code for the signaling channel.

7. The apparatus of claim 6, wherein for each of the signaling channels the
at least one processor is configured to encode the message for the signaling channel by

mapping the message to one of a plurality of Walsh sequences.



The menory may be inplenmented within the processor or
external to the processor.100109] The previous
woeseraspiston of the di scl osed enbodi ments i s proviusees/060333

to enable any person skilled in the art to nake or use

the present invention. Various nodifications to these

enbodi nents will be readily apparent to those skilled

in the art, and the generic principles defined herein

may be applied to other enbdli nents w thout departing

fromthe spirit or scope of the invention. Thus, the

present nvent| t

emodi nents Iglr%a fz?lg‘?ﬁ 6 %Q,i%g{a ?05 e%gl?gg Ict:]%r é%‘?fg n%'%htaﬁl?elg the
at leabttRRtprécspear is oosfigtredito gmtetatt e cpltann@hz;atles cadrlfon dheesignaling

features disclps erein
ChaIPe kﬁ it ??JS‘F SR émg alimeegs one pr éi? egggir Ve station

inteﬁ&fﬁfﬂog@ééi%ﬂﬁ siigtagngcRankl.ames in which a control
segnent is sent and, for each frame in which the
control segnent is sent, to process signaling for
si gnal i nghe 2hS of iclai@ny,, wh@ehemssapeofortthe sipmating lchannels
segnent in the frame, and to map the processed
IMVQﬁ@Wﬂ Ihﬁhto a time-frequency region used for the
control segnment in the frame; and a nenory coupl ed to
the at | east one processor. 2. The apparatus of cla
1, Mher eThe sanpaeatisn @t ¢latm nl tYhsrent maha}P%S aP® é&ﬂ‘fessor is
conﬁgmteﬁet Bhfle SRIRERGLNG LB QRO HiaYihg| EAnAbktWheat least one
access (CDVA) schene. 3.  The apparatus of claimi1,
scraghiditgd ssquéneecont rol segnent is sent in every Q franes,
where Qis an integer greater than one. 4. The
apparatus of claim1, wherein the control segnent
spahk anThatdpperatusief ¢laim e]e{bhwh?@% the) afhjeapt eRe processor is
con‘t"ont d,tho % %ﬁ{g oh$ Tk at51ea1—1h %n lﬂ% Qéqlfchéé Maded on an
erein eac rame covers nul e su ands,
identifésrdbina bise swrmrmdené@gmntsemfaﬁleammhﬁg ghatmllSe S| ze
and is sent in an integer nunber of subbands. 6. The
apparatus of claim1l, wherein for each of the
si gnal i nghe haypaedtss tofieclaim | Basthereén phocasbest joge processor is

nfig red to encod S e for th
ng' 0 ggn %{ 2R L %‘8 e% gts gacé sord liﬂcgg gﬁ&adcﬁg? bascd on an
idehtferCRa e témﬁﬁag@nmingmha Gating| ¢1mahels randoale 1clecm|t1ﬁeh efor a base

signal ing chann
station intended to rece1ve the signaling channels.

13. | The apparatus of claim 1, wherein the at least ome processor is
configured to combine the signaling for the signaling channels, to transform the
combined signaling to frequency domain to obtain signaling symbols, and to map the
" signaling symbols on the time-frequency region used for the control segment in the

frame.

14. The apparatus of claim 1, wherein the signaling channels includes a

signaling channel carrying channel quality indicator (CQI).

15. The apparatus of claim 14, whercin the at lcast onc processor is

configured to sent the signaling channel carrying CQI to multiple base stations.



7. The apparatus of claim6, wherein for each of the

signaling channels the at | east one processor is
woandgursed t o encode the nessage for the si gnatirng2006/060333

channel by mappi ng the nessage to one of a plurality

of Wal sh sequences. 8. The apparatus of claim6,

wherein for each of the signaling channels the at

| east one processor is configured to generate the

channel i zation code for thesgignaling channel based on

an index for the signaling channel and an identifier

for a base station intended to receive the signaling

chahthel . The a'ﬁb&raa}:spaf atairs  bf wheminmtie sighelied whaewdagadudes a

e SI nalln nnel s gth. 10. The
sizlffog i S RurE B RiRnRRs LRk LEEY' O
processor is conflgured to scranble the signaling for
t he sign ch nnel s Wi t | east aone scrapbling.
seqb;ence%hif PHRES ‘tg}agpu@ 84]61?:6?15 ft%naaﬂ%rcgg?flell%éndudes &
sigidlingedfhniNEarPAnE &B@:Ibﬁck Snfoanhtig imficdtiycgehneliainel quaity for at
of the at | east C ng sequence based on an
leagt gaf sy phapf af"tﬂngémgl&gge %ﬁg{&fdﬁn i ntended to receive the
signaling channels. 12. The apparatus of claim 10,
wherein the at | east one processor s con ur e
gen&¥-at e IBASPERIAeOh Clag, Ly wWhRES ¢ %mﬁrﬁaﬁag ﬁ%ﬁi% dncludes a
s1g119a3ﬁ1§d019ﬂm€f‘ chid @R % felo@back O f@niation fozl mﬁﬂﬁﬁé RPatidl€channels of a
nal i ng channel's and an identifier for base

mu’é‘ ¢-imt Prevdtén] grogtug (MAMEDVvb2epd- si gnal i ng channel s.
13. The apparatus of claim1, wherein the at |east one
processor is configured to conbine the signaling for
t hel®i gndhp ngprerinhedfs clain iy aMsdreinmtih et cloatfi gag processor is

co f%ﬁ ﬂon&té ih& BRUGHEYind URBAAR1L R E’eb&é'Ht Q)nsthQ @éﬁt'r(gl%egment in the

to map the~signali ng synbols on
frame ﬂvesefdrtnqaxeawyageé:gammlvmdtnfe@valtfﬁlee@bm%lmg élgfm@t in
the frame. 14. The apparatus of claim1, wherein the
signaling channel s includes a signaling channe
car QQi ng Thb aappetateu @l i daim rAdivdaron (hEQtgntrol Ssegiitest hops across

fre $ g;usﬁanwgo n114 wherein the at | east one
PrEeess cOnfi'gured to sent the signaling channel

carrying CQ to nultiple base stations.16. The
app of cIa|n11 erei.n t alln chann

t el s
inc?L‘geg e s PRRFATTH O Tc 1Y aﬁ]tﬁlell’ cH %ﬁlinngg b8P i One “processor is

corfpehibkddteitnhesiib@friers used for a traffic channel, to deterrmne subcarriers
allocated for the control segment, and to map the traffic channel to the subcarriers

allocated for the control segment if the traffic channel collides with the control segment.

22. A method comprising:
determining frames in which a control segment is sent; and
for each frame in which the control segment is sent,
processing signaling for signaling channels to be sent on the control
segment in the frame, and
mapping the processed signaling to a time-frequency region used for the

control segment in the frame.

23. The method of claim 22, wherein the processing the signaling for the

signaling channels comprises



17. The apparatus of claim1, wherein the signaling

channel s i ncludes a signaling channel carrying
wbeedatimacis7i nf or mat i on i ndi cati ve of channel quatirtug2606/060333

at | east one subband anmong nul tipl e subbands. 18. The

apparatus of claim1, wherein the signaling channels

i ncl udes a signaling channel carrying feedback

information for nultiple spatial channels of a

mul ti pl e-input multiple-outzaut (M M) channel. 19. The

apparatus of claim1, wherein the at |east one

processor is configured.to dete ne t si gna

Channel SAPBSe oBRTA8H Toh@eChritr B E’é‘?ﬁ ot to a Walsh

sequtaﬁ@mn&agssgtu@nt@efWaeﬂagaquéﬁ@wﬂdssl on interval for
each sigpa

i ng. channgl The apparatus of. c
wher ei n Ch#eliging, te g@ﬁﬁbﬁﬂﬁﬁﬁﬁ%fg £ re3sl %%%ﬁﬁgn@VmPéoﬁWh a
chanﬁéﬁi@toh%ofié 8f8he dignalifdeciRRR@r atus of claim 1, wherein
he at | east one processor is configured to determn ne

subcarrlers used for a traffic channel, to determ ne

subgar r nelkSyahb @At &8inf 95, WAGHO ML Btoc%%ﬁ@ rtﬁe s@ﬁglﬁ for the

map the traffic channel to the subcarriers allocCate
signgling ewanelpeemprisssegnent if the traffic channel

col i deg eﬁ\érggn% he GRRLERaHE YIRB for Wﬁ %ﬁ%&@&% tqlannel based on

COTT'pI‘I Si ng. erm ni ng ranes I n
an irgley rfer@elsmbm chammd] st anciglentifiersfore a baseatiiedn tnltf@ded to receive

| is sent, processing signaling for
th
e%#ﬁﬁ&@ I'ng cggnnels to be sent on the control segnment

|n the frame, and mapping the processed signaling to a

8- 1 S9USREN RO AoliS8T ik e RILLAD: SEOUBRLIild for the

the frane
ﬁgnﬂmqpﬂ&snﬂgcbh@n&mgnaling for the S|gnaI|ng channel s

conpri sesma Jn a nes e fo each,of the nal i n
channel $° gtthg K& ]ﬁi’ nfg Fnj aémél ﬂlraﬂtnfglt 3“’ %IF aldeast one
scraMblisf sep@uences, and channelizing the Wil sh sequence

for each signaling channel with a channelization code
for the signaling channel. 24. The nethod of claim 23,

wheeei n THiempihed asstlaign RBE whiegalthd grddRbsibf@he signaling for the
signaling channcls compriscs

generating one of the at least one scrambling sequence based on an

identifier for a terminal sending the signaling channels and an identifier for a base

station intended to receive the signaling channels.

27. The method of claim 22, wherein the processing the signaling for the
signaling channels comprises
combining the signaling for the signaling channels,
transforming the combined signaling to frequency domain to obtain
signaling symbols, and
mapping the signaling symbols to the time-frequency region used for the

control segment in the frame.

28. An apparatus comprising:

means for determining frames in which a control segment is sent; and



signaling channels conprises generating the

channel i zati on code for each signaling channel based
wono@wsisdex for the signaling channel and an PCT/US2006/060333

identifier for a base station intended to receive the

signaling channel. 25. The nmethod of claim22, wherein

the processing the signaling for the signaling

channel s conprises scranbling the signaling for the

signaling channels with at Igast one scranbling

sequence. 26. The nethod of claim 25, wherein the

processing the signaling for the signaling channels

conpicese oy eprepessingg cenhie figing He whidbedlestr control segment is sent,

éﬁ Ilng sequence based on an identifier for a

t sendi ng the signaling channels and an

i denti f | arcahp foraprioaswingt agnabingi fot eipteldng ohamet toebd bant on the

' ' 7. The met hod of claim 22,
cmﬁ#%?%%%&?ﬁégg$%%%§5|ﬁg the signaling for the signaling

channel s nmanp fosemppimglihoipneeckivel €paaialg toga timic-frbguency region

n I|n annel ransform ng the conbi ned
“seﬁfg Cﬁ’g Seﬁ%’&gié’h% '48i¥ai n to obtain signaling

synbols and napplng the signaling synbols to the

ti fre enc sed r the. co troI segnent in.
{ haZP o B oGP aRGIt, SR 2 SO MBETER NS Meams tppprocelsing the

s1gﬁ?eﬂir£grfmfhd@grfdh&g&ﬁamﬂblwﬂrﬁﬁhs’ésComr0| segment is sent;
andneans for %roceSSJng each fr in mhlch t he

control SEGREAPT FEPEER? MESHASC] %F ﬁ:ﬁc 4 tae ]slﬁnalmg channels to a

W all§h0$eq 66 dR GunSd @b lurtdit sfvmaﬂmhu&&eg haanel s to be sent
on the control_ segnent in the , and neans for

mappi ng PHELH LG eRaeglizng g W?dslt e e ga6h Figneling chamel

with@@ihaindlSatoh 86dd foe tlié@%r[a@lhg%ﬁgmt in the frame. 29.
The apparatus of claim28, wherein the neans for

processi ng the
30. The apparatus of claim 29, wherein the means for processing the

signaling for the signaling channels comprises
means for generating the channelization code for each signaling channel
bascd on an index for the signaling channcl and an identificr for a basc station intended

to receive the signaling channel.

31. The apparatus of claim 28, wherein the means for processing the
signaling for the signaling channels comprises
means for scrambling the signaling for the signaling channels with at

least one scrambling sequence.

32. The apparatus of claim 31, wherein the means for processing the
signaling for the signaling channels comprises

means for generating one of the at least one scrambling sequence based

on an identifier for a terminal sending the signaling channels and an identifier for a base

station intended to receive the signaling channels.

33. An apparatus comprising:



signaling for the signaling channels conprises neans

for mapping a nessage for each of the signaling
wohamsims7t o a Wal sh sequence anong a pl ural it pCOfUS2006/060333

Wal sh sequences, and neans for channelizing the \Wal sh

sequence for each signaling channel with a

channel i zation code for the signaling channel. 30. The

apparatus of claim29, wherein the nmeans for

processi ng the signaling foB3the signaling channels

conprises neans for generating the channelization code

Si nne

for each nal i ng ch |, .based an_li . .
o GHAETT G ATt o e 8 e g e Ao B fol Ay signating
changle RdedmbRipleceinuelitdion ebdesata stgaroblanthe thanditlizefheessages with
apparatus qf. claiim 28 wherejn the ans for .
at 1519 008 SPRLAE LUGnaHY Iy eB N APl ERgBene h dg-freauency
regfRNiRel 565 FoR@s ség@heriCdna@ndl i ng the signaling for the
signaling channels with at | east one scranbling
seqBEHERTY $ouplet & the ol 1Ca8! ROCEIOeSETm 31, wherein the
means for processing the signaling for the signaling
channel s _conprises neans for_generating one of the at .
| eadt: ondhecirniEtih PiseliBndd BASEIR dHCatt {gehtope) Brocessor 1s

corf@urdi 1€LBhAdle arNFiuiehié hBasdbalié GosbpfReths BUIAS signaling
identifier for a base 'station intended to recejve t

h
chagingly d12p¢th o Haphsefie Tamtom pumheHNR: geneEdap pnd difprant seed values

I : fi dt hannel i z
for tEERLI 6ESSRhngenfigured to channelize nessages
“'for nuﬁ??%%é gﬁ%naling channels with multiple

channel i zati on codes, to scranmble the channeli zed

nesgages te %p&trath§a§ft cRilfs §§f mgiﬂgth%ogte'1ea§9%n%opf&gssor is

t he scranb messages to a tinme-frequency region use
corffigured ¢orgenctate egaeof theant leastromer scrembping degesnchebaged on an

.. 1 past e £ . lai :
e 5L SRR a0e R ELCBORIR eyl Bl By e for o
basgesngiontistehdiel wuktdipt theahalhpkl sigreingwheodds f or t he

mul ti ple signaling channels based on a pseudo-random

nunber (PN) generator and different seed val ues for

t he36ul t iMbhleeaspagaat | ofy ckianB®) svherein the at least one processor is

configurcd to map the messages for the multiple signaling channcls to Walsh scquences,

and to channelize the Walsh sequences with the multiple channelization codes.

37. The apparatus of claim 33, wherein the multiple signaling channels carry
different types of feedback information, and wherein the messages for the multiple
signaling channels carry channel quality indicator (CQI), beamforming feedback

information, subband feedback information, or a combination thereof.

38. An apparatus comprising:

at least one processor configured to determine frames in which a control
segment is sent and, for each frame in which the control segment is sent, to extract
received symbols from a time-frequency region used for the control segment in the
frame, to determine signaling channels potentially sent by a terminal on the control
scgment in thc frame, and to proccss the rcccived symbols for the potentially sent
signaling channels to recover signaling sent by the terminal; and

a memory coupled to the at least one processor.



35. The apparatus of claim 33, wherein the at |east
one processor is configured to generate one of the at
wbOeastosorse scranbl i ng sequence based on an i derCTiIS2006/060333
for a termnal sending the nmultiple signaling channels
and an identifier for a base station intended to
receive the multiple signaling channels. 36. The
apparatus of claim 33, wherein the at | east one
processor is configured to p the nmessages for the
mul ti ple signaling channel s to Wal sh sequences, and to
channel i ze the WAl sh sequences with the nultiple
channel i zati on codes. 37. The apparatus of claim 33,
whergin e mul tipl b I channels garr . .
di 1 1.2r ent Bt gRRE3F of SR D PR Hat ot o riglocteppinals are
sent bt tHEEBBYE Seghtomt tiida qudk Wiisien sdudtipll iangess KEDMA S SHAIBME.
channel quality indicator (CQ), beanform ng feedback
i nformation, subband feedback information, or a
cong.nat mes abpaaeefof ckfim #8) viRpahahd So@EcRicAfis fht in cvery
east one pr.ocessor configured to determne frames in
Q Th VAR U EEGh BT A and, for each frame in
whi ch the control segnment is sent, to extract received
symbols froma tinme-frequency regi on used for the )
conftol d8gReRtraf afifdeiry Aevhergihe CORTAbSERFHASPHY an entire
framB NGl FRAAERtY LA YheS@MtroP¥egtndn® sl on the control
segnent in the frame, and to process the received
synbols for the potentially sent signaling channels to
recgyer gingnaliRguS@H i B¢ WRLRNdhe ANGaat ROp¥bcessor is
coupled to the at |east one processor.39. The ] )
condigyagdate stramiamaiths Zeceivide sEnbolsi gniien gomagmtendlitiipl received

s TERELS 0k SR 0ty SRR BPIBS ! EPaf sence
apparatus of claim 38, wherein the control segnment is

seny,in ry whe LS. iLnteger. greater .
t hatone 111 ERbE TR el i e, SR AT b R, R8T Bessor s
condigutadito segamit ogp aofS then ake idast ent rsmenblong eagiente dmsed on an

A P R N
scgproacessor is configured to transformthe received

synbols to tinme domain to obtain received sanples, and

to descranble the received sanples with at | east one

scragabl i MhesqPpdeinese of baiml B, amRediatfos «ath dfaie gatentially sent

. \M‘ier ein the at | east one (E)r ocessor hS . .
signaling channels the at least one processor 1S configured to perform channelization
with a channelization code for the signaling channel to obtain channelized samples, and

to decode the channelized samples to recover a message for the signaling channel.

45. The apparatus of claim 44, wherein for each potentially sent signaling
channel the at least one processor is configured to map the channelized samples to a
Walsh sequence among a plurality of Walsh sequences, and to provide a message

associated with the Walsh sequence as a recovered message for the signaling channel.

46.  The apparatus of claim 44, wherein for each potentially sent signaling
channcl the at lcast onc processor 15 configured to gencrate the channelization code for
the signaling channel based on an index for the signaling channel and an identifier for a

bage station intended to receive the signaling channel.



configured to generate one of the at |east one
scranbl i ng sequence based on an identifier for the
woenorvasais7and an identifier for a base stati onpPCT/US2006/060333
receiving the control segnent. 44. The apparatus of
claim 38, wherein for each of the potentially sent
signaling channels the at | east one processor is
configured to performchannelization with a
channel i zati on code for the%ignaling channel to
obtai n channeli zed sanpl es, and to decode the
channel i zed sanples to recover a nessage for the
signaling channel. 45. The apparatus of clai m 44,
wherzei n A edete@teomptsing:i al |y sent signaling channel

the at | east, one ssor configured tq map the
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con@bl chlelt hine Wagleei n for each potentially sent
signali ng channel the at | eastf one propcesso

conf i gurdsicsnigengentling FenasnAIEPIal; seitc é‘ f‘%‘?“‘tdh on the
con&h eﬂgmﬁﬂg%ggk hagsed on an index for the signaling
and an 1déntifier for a base station |nte ded.
tor ec ei mecesvmes it aPeaited tvarabels. 4ot the rRq tegtplly Sent signaling
LEE LY dfd @FRSal N Which a control
dm%%ﬂﬁgh%kgaﬁsgﬁ'ﬁ %kﬂi?gr each ftane in which the
control segnent is sent, extracting received synbols
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seg in th determ ning 'signaling channels
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claim47, mher gLn t rocessing the recelved.sygbo 1
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sanples with at | east one scranbling
49. The method of claim 47, wherein the processing the received symbols for

the potentially sent signaling channels comprises, for each potentially sent signaling
channel,

performing channelization with a channelization code for the signaling
channel to obtain channelized samples,

mapping the channelized samples to a Walsh sequence among a plurality
of Walsh sequences, and ' T

providing a message associated with the Walsh sequence as a recovered

message for the signaling channel.

50. An apparatus comprising:
means for determining frames in which a control segment is sent; and
means for processing cach framc in which the control scgment is sont,

comprising



sequence. 49. The method of claim47, wherein the

processing the received synbols for the potentially
weeaend7/isignal i ng channel s conprises, for each PCT/US2006/060333

potentially sent signaling channel, perform ng

channel i zation with a channelization code for the

signaling channel to obtain channelized sanpl es,

mappi ng the channelized sanples to a Wal sh sequence

anong a plurality of Wl sh sjaguences, and providing a

nmessage associated wth the | sh sequence as a

recovered nessage for the signaling channel. 50. An

appar at usiesnsnor skingrtinge@asived rsychibbr fionm ngtifcaiemendy region

ich a control se nt. is sent; and neans for

useé?%rctglgs??rrllté&esggﬁle?tr%rr%ée?rﬁm\f\’hi ch the control segnent is

sent, conpansforgiveaninhgrsigutingchimgly peehtisltly sytdgl Sterminal

roma tinme-frequency regjon used for the control
onéjﬁﬁ?gﬁ?l sleﬁm[eﬂéquﬁgﬁﬁ?{“%’g%s for deternining signaling
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. segnent in the frame, and nmeans for processing the
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channel s to recover signaling sent by the termnal.

51. The apparatus of claim 50, wherein the neans for

pr otkssi ﬁget%a]“’é%i“ieﬁia%n%l wheigin (the mensn {eraprqpessing the

1eci®8d shB818 e HORAALIP s SRAASRSHIBANS cgﬂxg)rises_
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rectil€d EagMkyedgsanpl es with at |east one scranbling
sequence. '52. The apparatus of claim50, wherein the

means f ofepRbclessfergratiidinge dbe veegeiyypabeinplesr withe at least one

scrRb G ddlibycesent signaling channel's conprises, for
each potentially sent signaling channel,

52. The apparatus of claim 50, wherein the means for processing the
received symbols for the potentially sent signaling channels comprises, for each
potentially sent signaling channel,

mecans for performing channclization with a channclization codc for the
signaling channel,

means for mapping channelized samples to a Walsh sequence among a
plurality of Walsh sequences, and

means for providing a message associated with the Walsh sequence as a

recovered message for the signaling channel.

53. An apparatus comprising:

at least one processor configured to determine transmission parameters for a
control segment, to determine signaling channels that are enabled for the control
segment, and to send control information indicative of the transmission parameters for
the control segment and the enabled signaling channels for the control segment; and

a memory coupled to the at least one processor.

54.  The apparatus of claim 53, wherein signaling from multiple terminals are

sent on the control segment with code division multiple access (CDMA) SHCEME.



means for perform ng channelization with a

channel i zation code for the signaling channel, neans
wbanomapprng channel i zed sanpl es to a Wal sh sequens2006/060333

anong a plurality of Wal sh sequences, and neans for

provi ding a nessage associated with the Wal sh sequence

as a recovered nessage for the signaling channel. 53.

An apparatus conprising: at |east one processor

configured to determ ne trangm ssion paraneters for a

control segnment, to determ ne signaling channels that

are enabled for the control segnent, and to send

control information indicative of the transm ssion
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appgt atu f r ei t st__one

pr o%fesso?hg pg)lolaa#tﬁggur ec}%{ﬁ? gjét‘g%?nr%ﬁrg t%% agvieaSt gue processor is
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terrsingn@l i Ng channel's for the control segment. 56. The

apparatus of claim53, wherein the at | east one

processor is configured to determ ne signaling
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