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LINK | NA WRELESS COVMUNI CATI ON SYSTEM BACKGROUND 1. Field [000:1] The
present WOEIUHSH87rel ates general ly to communi cation, XRE&A/UHp3Pas/060333
specifically to transm ssion of signaling in a wirel ess conmuni cation
system U. Background [0002] Wrel ess conmmuni cation systens are w dely

depl oyed to provide various conmunication services such as voice, packet
data, broadcast, nmessaging, and so on. These systens nay be nultipl e-access
systens capabl e of supporting conmunication for nmultiple users by sharing
the avail abl e systemresources. Exanples of such nultiple-access systens

I ncl ude code division nmultiple access (CDMA) systens, tinme division
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links. The forward link (or downlink) refers to the communication link from
the base stations to the termnals, and the reverse link (or uplink) refers
to the communication link fromthe termnals to the base stations. For
exanple, the termnals may send signaling on the reverse link to -request.
for data transm ssion on-one or. both links, to. report channel quality, to
request for handoff to stron@ACKEGROWBINDNs, and so on. The signaling
sent by the termnals, although beneficial, represent overhead in the
system [M0004JFidldere is therefore a need in the art for techniques to
efficien ?mend h‘%gaelnltng]fsolnbt he erl‘lvers%er‘ﬂlunk | N @GO |I(1:at| stem
SUMVARY 5] péc UesSPorers Fe eshtéfey erdi %g S gna1 n% i a
control spepificdllyan trahbmissionerfségnaling ir0d wareldss edbmanunieatiot By stadnl on system are
descri bed herein. The CDVA control segnent has various configurable
features. In an enbodi nent, the size of the WO 2007/051187 PCT/ U52006/ 060333

2 II. Background

[0002] Wireless communication systems are widely deployed to provide various

- |

communication services such as voice, packet data, broadcast, messaging, and so on.
These systems may be multiple-access systems capable of supporting communication
for multiple users by sharing the available system resources. Examples of such
multiple-access systems include code division multiple access (CDMA) systems, time
division multiple access (TDMA) systems, and frequency division multiple access
(FDMA) systems.
[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 thc 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



CDVA control segnent, the frames in which the CDVA control segnent is sent,
the signaling channels to be sent on the CDVA control segnent, and so on,
may be cwof2epuosatsie. Signal i ng channel s carrying vari olpxTyRRed/066333i gnal i ng
may be sent on the CDMA control segnent. A signaling channel may al so be
called a control channel, a fccdback channel, a reporting channel, an

over head channel, and so on. [0006] In an enbodi nent for transmtting
signaling on the CDVA control segnent by a termnal, transm ssion
paranmeters for the CDVA control segmenf for a serving base station are
determ ned. These paraneters may indicéte, e.g., the CDVA control segnent
size, the frames for sending the CDVA control segnent, frequency hopping for
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the termnal and the average transm ssion interval for each enabl ed CDVA
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scranbl ed. .Th rocessed si.gnaling for all si.,gnaling.channels is conbined
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the drawings in wh e reference characfers identify correspondi ngly
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FIG 2B shows an 1 nter e structure rever se
and 3B slomisalf amettlsh @yelagp pramgo@iidh ctatvablfos egate renabledthCDMA. sighdlergent
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term nal .
determined. The signaling for each signaling channel is processed, e.g., encoded,

channelized, scaled, and scrambled. The processed signaling for all signaling channels
is combined and mapped to a time-frequency region used for the CDMA control
segment in the frame.

[0007] Various aspccts and cmbodiments of the invention arc described in further

detail below.

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.



[0016) FIG 6 shows a block diagramof a transmt data and signaling
processor. 3 [0017] FIG 7 shows a bl ock diagram of a receive data and
signaling processor. [0018] FIGS. 8 and 9 show a process and an appar at us,
respectively, for controlling signaling transm ssion on a CDVA contr ol
segnent. [0019] FIGS. 10 and 11 show a g"rocess and an appar at us,
respectively, for sending signaling on the CDVA control segnent. [0020]

FIGS. 12 and 13 show a proce nd an apparatus, respecti.vel f recei ving
signal i ng $&H7Ion klgk 7 Sé‘i’iﬂ‘"‘ié&%@ﬂr‘?@ﬁf?cebﬁﬂ&ﬁ% %ﬁ@é&%ﬁ%‘i"&ﬁgfoozu The
word " exenphiygy” | %ﬁ'ﬁglfa o 4 Bro¥E& nd S8 ppAdnASredPecB¥ @i contrdlia@nCe,
or illustr {Mlﬁo ;F;Irg/ss'e ogﬁ{eoﬁmt g? design daggcri bed 'herei gpas "exenpl ary"
i's not neceimaling trarismisstorcans CDMA castrolrsegmemted or advant ageous over ot her

enbodi nents__or designs. [0022] FIG 1 shows a wireless communication system
700 wi ¢ mipI3hi ¢ BIEEE Tostng, Fothoba Brogr AR SPRERET FROPER S R o
station is -at | t C OSSN &£ Wth the termnals. A base station
may al so bé?%lgh%%l?ﬂlgn m%/‘?con?gfgﬁﬁ some or all of the functionality of, an
access poi 100204 NoFE5S,12aind/18rshewreproteseandat appakates, réspectiveby for rheeddngt at i on
110 provi des conmuni cation _cover a}:;? for a particul ar geographic area

102a-c. Theignahing seagpp the GAMA peniql se8Meise station and/or its coverage area

depending on the context in which the termis used. To inprove system
capacity, a base station coverage area nmay be partitioned into multiple

smal l er areas, e.g., three spETAILEDBESORIPTIQGN, and 104c. Each snaller
area is served by a respective base transceiver subsystem (BTS). The term

"sector" cg002Kf er The veorBTSxemglaoy” ist ssedohereingte meen “semprgnds Ay example
context in which the termis used. For a sectorized.cell, K .the BTSs foy, all
sectors of RHaRCeCR ﬁlué'ir@lot“ypi“’c%ﬂ epryb(ygmpgtc%cgealgw ‘feﬁ‘fripeﬁﬁﬁ“ﬂﬁgé SXTRRYY ¢ or
the cell. [; i nal ' | oAb ditbe:
system andggﬁeczﬁé{{%‘ﬁﬁ c#é%/’m%geafs :pxée%d& %&%&gﬁ@g&}ﬁ% g&ﬂ?tﬁal maylal S(S) be
cal | ed, andrriesigeontain sone or all of the functionality of, a nobile
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with the terminals. A base station may also be called, and may contain some or all of
the functionality of, an access point, a Node B, and/or some other network entity. Each
base station 110 provides communication coverage for a particular geographic area
102a-c. The term “cell” can refer to a base station and/or its coverage area depending
on the context in which the term is used. To improve system capacity, a base station
coverage area may be partitioned into multiple smaller areas, e.g., three smaller areas
104a, 104b, and 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
terminal may be fixed or mobile. A terminal may also be called, and may contain some
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.



zero, one, or nultiple base stations on the forward and reverse |links at any
given nonent. WO 2007/051187 PCT/ US2006/ 060333 4 [0024) For a centralized
ar chi t ecW® 200745885t em control | er 130 couples to base BEEUSHNG/060883 and
provi des coordination and control for these base stations. System
controller 130 may be a single network entity or a collection of network
entities. For a distributed architecture, the base stations nay conmuni cate
wi th one another as needed. [0025] The signaling transm ssion techni ques
described herein may be used for a sygtemwth sectorized cells as well as
a systemw th un-sectorized cells. For clarity, the techniques are

descri bed below for a systemw th sectorized cells. In the foll ow ng

descri pt |0024] t heFdren nechralieeds taadhiteotirgnal systeot ootitrelier 3@ ccouplesrtohbangeabl y.
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System 100 rmay use various subcarrier structures for th fo]k\xard and
reverse M sysiom, anrthqgopet Beauensy divisien maylppler 3rcess QROMA ) spaiem, a

subcarri RInglAtdtrief FRNIRA(SERDMR) N95eRY ShiaRPbRY ARIOFBMER {Rain affRes et
contains N subcarriers that are uUniform di stributed across the K total
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st r uct ur &heshsubldatrizrsnhre also called tones, bins, and so on. With OFDM, each subcarrier

may be independently modulated with data. An SC-FDMA system may utilize
interleaved FDMA (IFDMA) to transmit on subcarriers that are distributed across the
systcm bandwidth, localized FDMA (LFDMA) to transmit on a block of adjacent
subcarriers, or enhanced FDMA (EFDMA) to transmit on multiple blocks of adjacent
subcarriers. In general, modulation symbols are sent in the frequency domain with
OFDM and in the time domain with SC-FDMA.

[0027] System 100 may use various subcarrier structures for the forward and
reverse links. For a distributed subcarrier structure, the K total subcarriers are arranged
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 spabecf
apart by S subcarriers, where K=S-N. Thus, set s contains subcarriers s, S+,

2S+s,..., N—=1)-S+s, for se{],...,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 €{l,...,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



subcarriers are arranged into S non-overl appi ng sets such that each set
contains N consecutive subcarriers. Thus, set s contains subcarriers (s -1)
N + 1 thrgogho7/0s1186r s e { 1, ..., S). In general, the POFAE2006060338r uct ure
used. for each link may include any nunber of sets, and each-set may

I ncl ude any nunber of subcarricrs that may be arranged in any manner. In an
enbodi nent that is assuned for much of the description WO 2007/051187

PCT/ US2006/ 060333 5 bel ow, the distributed or block subcarrier structure is
used for the forward Iink, and the blg@ck subcarrier structure is used for
the reverse link. [0028] System 100 may support a single carrier or nmultiple
carriers for each link. In an enbodinent, nultiple (C) subcarriers are

avai | abl Belb@, tieagibtribatdd &bleckoaMchttibr Rifuttae: iqamedmﬂlEa’ehvararltnkeandm al so
be parti ioned into multi ple (P) bbands. A subband is a range of
frequenci? %ﬁHbW?Fé“éW%%ﬁ%ﬁﬁmtgﬁﬁeveﬁ? lik- enbodi ment, each carrier spans
appr oxi Mpgegy ° §déem %08 npbsupBort abi gcﬁe car?x%r %13191 ltﬁﬁle'eﬁnerﬁ‘& ehdH Bk, In

enbodi ment, a single-carriér system total subcarriers that are

ar r angedan emboditeent, mubipn (6) smdrne&am mﬂ@dﬂdon mhmrmp@tﬁﬁcw theer s.
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exanpl e, eilB8dReER, a éihglbldaﬂqéf%ystéhfﬂﬂstﬁQaeSleio‘faltsﬁBéhiﬁbis tH@ttade hﬁa.n%edllﬁfoer ent
term nals, one subcarrier set per termnal. On the reverse link, one or

mul ti pl e feusrsubhands, aag ewbaﬁéqhatld dneludesol 28 sbsarriess.aFos thiserhedimenty thear r i er
t | dat
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on one su e station. '’For each reverse
| i nks, t Hgstenhodimen amystom with Sus wboizrs hes I<ée=t2z§)48r'®tair3uhoqmssl thapareone
anot her. _The %Vi gﬁr rb:?&“ sets for each link may be allocated to the

t er mi nal FFHEC ers, as described bel ow. A base station may al so

t ransmi It [oa99 tOOﬁUﬂhblibf\earthﬁkﬂmbhse ﬁeﬁémmmyeeemﬁ?t dataatd bﬁﬂ]omﬂnﬁl'tiplee
termnals on i ven_supcarrier set w sp | vi gion mu ti access

( SD\WR) . ?B'G’Sﬁﬂ? % g ﬂlseﬁ%?s%oé:é%ﬁa?re%éfd?%e %?@&Pﬁl?’éﬁ g%*ie in one

synbol  gtation may simultaneously transmit data to S different terminals, one subcarrier set per

terminal. On the reverse link, one or multiple terminals may transmit data to a base
station on the S subcarrier sets using OFDMA or SC-FDMA. For example, each
terminal may transmit data on one subcarrier to the base station. For each of the
forward and reverse links, the transmissions on the S subcarrier sets are orthogonal to
one another. The S subcarrier sets for each link may be allocated to the terminals in
various manners, as described below. A base station may also transmit data to multiple
terminals and/or receive data from multiple terminals on a given subcarrier set with
spatial division multiple access (SDMA).

[0030] An OFDM symbol may be generated for one subcarner set in one symbol
period as follows. N modulation symbols arc mappcd to thc N subcarricrs in thesctand
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



period as follows. N nodul ati on synbols arc mapped to the N subcarricrs in
the set and zero synbols with signal value of zero are napped to the

remai ni ngvWR2007058Bcarriers. A K-point inverse fast FolROTArS2006:066388r m
(I'FFT) or inverse discrete Fourier transform (IDFT) is perforned on the K
nodul ati on synbols and zero synbols to obtain a sequence of K timnme-donmain
sanples. The last C sanples of the sequence are copied to the start of the
sequence to forman OFDM synbol that contains K + C sanples. The C copied
sanples are often called a cyclic prefix or a guard interval, and Cis the
cyclic prefix length. The cyclic prefix is used to conbat intersynbol
interference (1SlI) caused WO 2007/051187 PCT/ US2006/ 060333 6 by frequency
sel ecti vayffatjuegey whlective fading,r whichnisya RPN Crdsparisevihat @arieC aaress the
systenlbandmn th %%%3 1.] An SC-FDVA synbol nay be generated for one
subcar ri SysteBbapdw synbol period as follows. N nodul ation synbols to be

sent on fégBIN SURﬁaSCLﬁDMA rbzh{'b%l B8} bRI GeretABS (1BF IGRE Subchifer f de€aH SSHeY
domain with an N-point fast Fourier transform (FFT) or discrete Fourier

t r ansf or sybpiperiod Q?‘bfPHPWSNN modulationy sywhelsrio g ol en thef gvlecarriers in the

f I d
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synbol s uence Ktinme-d | ast sanpl es
of "the s ddaerardr d b §rtpptet arpen o e SihrEhes i BRI ASRC o
symbol tl@?ﬁlb@l@rﬂrahﬂﬁ)plédto thermpligte KHA03slbchicts NAr BlpoiTFEF¥ HyFbe) or an
SC- FDVA zel/nbol for any nunber of sybcarriers and any conbination aof

subcarri & aa@o%dgeﬂéhat%d&mca%#wm syrabela rangy ZCTRpSYERNNS 49 A58 & o t he

subcarri %5®eua@9f KOfimb I RAST §§-hﬁl'3s The 1A§tt Qnﬁﬁ@@b?ﬁle%fe Adhce FROMpivdRe!  Or
an SC-FDVA synbol are transmitted in K + C sanple/chip per| ods. A synbol

period i §hQ W@ﬁ!‘l@tﬂewm to fernORDMC<KIAMEA. symbelrthatsontaingKsy Fbsimpdesd i s
cauel o 1y SHIBAELSLR AROAR SRl B0, oL ool SHME G hahker ot
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SHPeL alES ol SRS IS Spans 2 PR ol st ) MO ath il ghmy be
pr eanbl € OFDM symbol or an SC-FDMA symbol are transmitted in K + C sample/chip periods.

A symbol pcriod is the duration of onc OFDM symbol or onc SC-FDMA symbol and is

equal to K 4 C sample/chip periods.

‘ [0033] FIG. 2A shows exemplary superframe structures 200 that may be used for

the forward and reverse links. The transmission timeline for each link is partitioned into
units of superframes. Each superframe spans a particular time duration, which may be
fixed or configurable. For the forward link, each superframe includes a preamble
followed by M frames, where M >1. A frame may refer to a time interval in a
transmission timeline or a transmission sent during the time interval. The superframe
prcamble carrics ovcrhcad information that cnablcs thc tcrmmals to rcccwc forward link
control channels and subsequently access the system. Each subsequent frame 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.



followed by Mfranes, where M> 1. A frane may refer to a tinme interval in a
transm ssion tineline or a transm ssion sent during the tinme interval. The
super f r a0 20 HBT e carri es overhead information that @GABISBYW6(PB33 er ni nal s
to receive forward link control channels and subsequently access the
system Each subsequent frane may carry traffic data and/or signaling. For
the reverse link, each superframe includes Mfranmes, where the first frame
may be extended by the length of the superfranme preanble on the forward

|l i nk. The superfranmes on the reverse I'an are tine aligned with the
superframes on the forward, link. [0034] FIG 2A shows specific superfrane
structures for the forward and reverse |links. In general, a superfranme my
span any|@035¢ duFHEG. 2B shos/snay intérhae ustheicamy 210uiobdhe oéversealinl. Rderminger

fields. JTh u frare structyre far the reverse l.ink may.,be the,sane or
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I NK.
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super f r amayrheyfobmed foranagk dimk rwith this groppingwafifiramesc hingamoenpbodimient] iwlgehQis

w th i S SRR, 28 Elnge T el BhBbu o ol o 1 hmateri®Es 25,
| nter | A0 hd SHIR%. 0TS 26 +D), fnd 50 8 dnd intBekeSO PBabNBRALSCE B

i ncludes franmes 2, Q ; S0 on, I nt'er| ace I ncl UdeS franes
Q 2Q 3Q, aaddosen.oTheTQeinfRrlaces atenoffset i @m addesmioth¢roby @ne feamnd.hdn dny one

f me. | . enbadinent th i f ruch, of he d i pti bel i
Q”i 6. st%anSw (ﬁl@'égs %?Fn %me%?r'rfia&ﬁ%ﬂtﬁs Sog'rémagialogb gﬁ@’ S&esﬁ{t' 'ggge ?nogn
- I L ; ASCL 0036
interlac N ma tu@%%tma legﬁeiaets wwﬁﬁfﬁ&gdﬁa )%g %g%é@% O [ ]

System 100 may suppor requency division duplexing ( lor tinme
di vi si onintepdhesxasdescibi) belewr FDD, the forward and reverse Links are

al l ocate arate freqguency ban and transn ssions sent ..

ot e 0D %0 8 ek (L SR YerBBOY ool SO AR ERBLTRONERIBE me
and r everdddsibh ndiplextigg €TDIE). SFoe FIDe dhee feryvapdrnad povdrder Afieimass aldocatddor t he
two |inks mépg%e sent .bgﬁgffgrent f.ranes. 5or exagglle, th? forﬁgrd Li nk
may be aSfRFE PFECK &99 s transpessions Juay, e ook srautaneppslyor 118 B9 ocat ed
even- numipRke tasf hd¥@Sin FIG. 2A. For TDD, the forward and reverse links share the same

frequency band, and transmissions for the two links may be sent in different frames.

For cxamplc, the forward link may be allocatcd odd-numbered framcs, and the reverse
link may be allocated even-numbered frames.

[0037] In an embodiment, a CDMA control segment is sent on the reverse link. The
CDMA control segment carries various signaling channels for the reverse link. In an
embodiment, the CDMA control segment is mapped to a fixed region of time and
frequency in each CDMA frame. A CDMA frame is a frame in which the CDMA
control segment is sent. In another embodiment, the CDMA control segment hops in a
pseudo-random or deterministic manner from CDMA frame to CDMA frame to achieve
frequency diversity. -

[0038] F1G. 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.



[0037] In an enbodi ment, a CDVA control segnent is sent on the reverse |ink.
The CDMA control segnent carries various signaling channels for the reverse
link. |In¥A20¢Mb87ment, the CDVMA control segnent is nmaPEadRe0686433xed
region of time and frequency in each COVA frame. A CDVA frane is a frane in
whi ch the CDMA control segnent is sent. In another enbodi nent, the CDVA
control segnent hops in a pseudo-random or determ nistic nmanner from CDVA
frame to CDMA franme to achieve frequency diversity. [0038) FIG 3A shows an
enbodi nent of a CDVA control segnent 390 for a single carrier. For this
enbodi nrent, Q = 6 and the CDVA control "segnent is sent on one interlace, or
every 6a' frarre. For this enbodi nent, the CDVA control segnent -spans an
entire rHP30hr - SFHE. 3B 3hews hfi etdbedithivié of antektinded QDEVIA cantd ségroentidiler | ace
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adj acent bé@érﬁﬁhaﬂi%sR[anrﬁm& a{xﬁgw@fmatezmﬁwmjacé}mﬁnttemc@nbodl ment shown in
FIG 3B, the CDI\/A contr.ol nment is sent in the entlre exteﬂded RL franme 1,
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interlaces. [0040] Sendlxaglbgde CDMA control ségment across an entire frane
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of mul ti BFEs§ 7 PeEon of a frame, across multiple frames, across portions of multiple frames,

and so on.

[0041] In an embodiment, the CDMA control segment occupies at least one
subband in each CDMA frame. For the embodiment shown in FIG. 3A, P =4 and the
CDMA control segment is sent on at least one of the four subbands in each CDMA
frame. In an embodiment that is assumed for much of the description below, the size of
the CDMA control segment is scalable in frequency, e.g., in units of subbands. For this
embodiment, the CDMA. control segment 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
size of the CDMA control sogment may be scalable in time or both time and frequency.

[0042] In general, the CDMA control segment may be mapped to a timé—ﬁequ.enw
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 contro! segment (1) covers an integer multiple of 128



and so on. [0041] In an enbodi mrent, the CDVA control segment occupies at

| east one subband in each CDVA frane. For the enbodi nent shown in FIG 3A
P = 4 andVORW7/OEIRA control segment is sent on at | east PERASO6OH33F our
subbands in each CODVA frane. In an enbodi ment that is assumed for nuch of

t he description below, the size of the CDVA control segnent is scalable in
frequency, e.g., in units of subbands. For this enbodinent, the ' CDVA
control segment nmay span one, two, or possibly nore subbands in each CDVA
frame. The subband(s) for the CDVA congrol segment may be contiguous or nay
spread across the system bandw dth. In” other enbodinment, the size of the
CDVA control segnent may be scalable in time or both tine and frequency.

[0042] | migemriersin 8 simbeDMiriaisrmifracC Dby feante and/ (X)enciaderesh fmpeger multiple

time-fre Y irarcS ilon th t cov u and s ans T syrrbol peri ods,
where F gk'ﬁ "ngonag ?%’ {Qn‘% 3@% ‘Fdegﬁttr%fnﬁ U G 3A. The
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frame, except for n an enbodi nent, K =512, P =4, and T = 8.
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of 128 /O Q r | ods

S A OB 5 B R0 BRE o MR B0 Sl UL | 00
un| ts eangd mayOddsh b2@4Bed 3@H2nmml, alPBsi¢al awvhamed,sa physucaltlsyer[dh@ﬂ@l Fdata 3A
al so sho frequ h or, th cont r control
ceanent  PRPRbAaa Bes TAPBAGEHESPHELTRY B BRPPLBINS FroTas eogeedigtit n Fi G
3A. The fiegagirpChlotlapiad BoPtitrdre &atrfaeﬂ@ &aaﬁmw kS R iabhisié (ﬁ'equ{nQQ‘M]
FIG 3A further shows an_exenpl ar requency- hoppi ng scher{g for traf

channel s 4IVESY 2§ sRovaREFY- 34 Tn %%130416&3“ é‘ﬁﬂ?l‘?rﬁfe&&?%?yf ¢k COTGSRARGS t ter
to a recel Yfs setIFRubEHridlsSA dRie fhahd. €A i?ecﬁ@ﬁ%nﬁbpplﬁg QﬁH? &R GHEBABY thed

physi cal |ayer channel, a data channel SO on Eac traffic channel may

be nappeéPQC@ﬁQitlg}@eﬁeqq@CE dipsknioeusgffor eagh traffiwgehanogl in eashsframet FiGp34cr oss
L SvuenCu i S0 R B B SRUEE gt S oogpuabirn |
" channels may be mapped to vertically and circularly shifted versions of the time-
frequency block sequence for traffic channel y.
[0045] In an embodiment, the frequency hopping for the traffic channels avoids the
CDMA control scgment. In another cmbodiment, the frequency hopping for the traffic
channels is pseudo-random with respect to the CDMA control segment. For this
embodiment, a number of (e.g., eight) subcarrier sets may be allocated for the CDMA
control segment in each CDMA frame. Each traffic channel that collides with the
CDMA control segment is then mapped to a subcarrier set allocated to the CDMA
control segment. For this embodiment, the traffic channels and the CDMA control
segment swap subcarriers whenever a collision occurs.
['040'4”6] ' FIG. 3C shows an embodiment of afrequency hopping CDMA control
segment 320 for four carriers. For this embodiment, one instance of the CDMA control
segment is provided for each carrier. Tn 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 independently of onc anothcr, and (3) may be scnt on onc interlace, c.g.,

every 6 frame.



to one set of subcarriers in one frame. A frequency hopping (FH) pattern

I ndi cates the specific tinme-frequency block to use for each traffic channel
in each W@QRa#7/051187 3A shows a sequence of time-frequeREYUSRYER80BLr one
traffic channel y. The other traffic channels may be mapped to vertically
and circularly shifted versions of the tinme- frequency bl ock sequence for
traffic channel y. [0045] In an enbodi nent, the frequency hopping for the
traffic channels avoids the CDVA control segnent. |In another enbodinent,
the frequency hopping for the traffic jghannels is pseudo-randomw th
respect to the CDVA control segnent. For this enbodi nent, a nunber of
(e.g., eight) subcarrier sets may be allocated for the CODMA control segnent
in each [OMA]fr a6 S. Bac hnd B8 stiosv sdrae raibotinaints of thiedePMAtdontrhksegBiivié

control se t 15 then a subcarrier set allocated.to the CDVA
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segnent instance for each carrier carries reverse link signaling for that
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manner
on the CDMA control segment is called a CDMA signaling channel. The ACK channel

may be sent using time and/or frequency division multiplexing to -achieve good

performance for the ACK channel. In general, any signaling channel may be sent on the

CDMA control scgmcent.
Table 1
Signaling . o
Channel Notation Description

ACK Channel ACKCH | Carry ACKSs for packets received 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 feedbaf:k 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.



traffic data is transmtted, the manner in which signaling is transmtted,
the design of the traffic channels and the signaling channels, and. so on.
[0049] Table 1 lists exenplary signaling channels for the reverse link and a
short description for each signaling channel. In an enbodi ment, which is
described in detail below, all of the &lgnaling channels shown in Table 1
except for the acknow edgnent (ACK) channel are sent on the CDMVA control

segnment. A _sjqanali c nel that..is sent on.the trol se S
calgl ed a Clﬂisk% i gnﬁﬂf"n‘ggﬂ%%ﬁ@grl%ﬁétomcéﬁ%%ﬁé?que 'ég@eﬁnsﬂgﬁsg)grﬁe ﬁ e
and/ or freguency i %S wiichd didondaBi¥d B8 ilQenehthionguaiagy (IR9tfasRRBies. fior the

ACK channel. I n general, any signaling channel nay be sent on the
control sederennal ifitibllye séndSiageeas pripeNOAB) 0w theDrssessichannsh to @rgahtie SRERMChannel
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CQ G Car ryFHesepBery S B sTfon ot Gl 910 e Pamndle BhepiYik boeee B annel

- REQCH Car t, q&{g&%?ﬁ'{gsre(%?{;ed’ GE0H iRy QP tHehErnii AYSAR r okl infoBR ArOhAT Mgy BFCH
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Carry feedb orm nd Spatial Feedback Channel nultiplexing on
t he forwar delusetkfor SataliennsimSEiGH t€thertgrniirald (e kerfronal gstapaies thesatdieadosignal

schedul i ng on, Feedback nnel the forward . link. Pilot el, Pl Carry a
br oadband SiMAEY fonthee Wg}:]h‘?‘keﬁn gende3 ¢ n%é@éﬁwpmﬁé?rgg?ﬂg&llégé’%et he
system Th :Si g 1. 0Q: |

tranom ssi i ogmefihelSBTRe Bred Hptc OTR (RUNEHRNR] Splifly WY ; Juufriedte
shows a hyigndl-muinterfeténceaadaatse retin ¢SINR)HnARE) someaothai sighalnquality trietrict or war d

link, which_is also called an jncrenental,. fedundanc I transm ssi.pn. A
term nal i nibejtgrmipaks grysa %R:é%@s 0§W56@§S<9§p§ee&ﬁcgr@%c§>éiea€ﬁ%lﬂﬂa$ afleﬁ’éccess
the systemg harealfd fho) df the (Rapsxdndhhdd has data to send to the term nal,
then the base station n%)y request for the received signal quality at the

term nal arj0@31] ot Tike basef statied iraeivehahe Y vdlee dad thoterodna andasebatissai on t o

the termnal. The term n%I esti maLes,t he (Eecei ved si gn(iall ..
packet format (e.g., data rate, packet size, and so on) to use for data transmission to the

terminal. The base station then processes (e.g., encodes and modulates) a data packet
(Packet 1) in accordance with the selected packet format and generates multiple (V) data
blocks for the packet, where V >1. A data packet may also be called a codeword and
so on, and a data block may also be called a subpacket and so on. Each data block may
contain sufficient information to allow the terminal to correctly decode the packet under
favorable channel conditions. The V data blocks typically contain different redundancy
information for the packet. The V data blocks may be sent one block at a time until the
packet is terminated. The data blocks may be sent on one interlace, one data block 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 ¢ is the
ACK/NAK delay and 1<q <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+g¢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.



quality for the forward |link and sends a channel quality indicator (CQ)
value on the CQ channel to the base station. The received signal quality
may be qY&QR007/08H8by a signal -to-interference-and-noi sBCTAISRWOE3BER) and/ or
sonme other signal quality nmetric. The termnal may al so send ot her types of
feedback (e.g., for beanform ng and/or subband scheduling) on the feedback
channel s. [0051] The base station receives the CQ value fromthe term nal
and selects a packet format (e.g., data rate, packet size, and so on) to
use for data transmission to the term4fal. The base station then processes
(e.g., encodes and nodul ates) a data packet (Packet 1) in accordance with
the sel ected packet format and generates nultiple (V) data blocks for the
packet, (#083¢ V PorlclaAty)dHlG. Plashosts n‘msmhﬁm b€ both NAK s and deWKs.d Fonchn so on,

and a dat,g. bl ock al so calle ket , and so,.on dat a_ bl ock
contil Iﬁ-bsﬁﬁdf £l S ARG Faiembit 4 bacipt i dearsdrprrerey s SRR s 28 oty

decode tb@tm@&ﬁpﬂéMédem& dfbsg@ﬂgl conditions. The V data bl ocks

typically contain different redundancy information for the packet. The V
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and the block transm ssions woul hen be spaced { 052]
The base inferdadesn The TR Q setranemiissiont dedat Q@ abﬂ@h«AéEUbIM(Il)‘:laﬁ'@rarPMealﬂ in

frame m i and
decodes) ﬂE %Eﬁ?{g“dc?etbélrfﬁngﬁlétspe?ﬂépgﬁ%nge 0%%8 gecod‘ﬁ%mr)\dggrrorﬁ%rand sends a
negat i ve [@@3§how Adgshermin if NAK). fntHeheriaibl crhaynrsehdt@QI hendbather Seedbacks i n
frame m + . ere i.s the del a nd1 tation
Fecer ves Pefledicgll o itk fiEpiRe RIS, Tt (el Fipst A R ke PO Wikt 1
In framré@oﬁro@soﬁhﬁef&éﬁb@ﬁktb%ﬁﬁ&ﬂiﬂ%aﬁ't@@ﬂfeba&esﬁmﬁesses Bl ocks | and 2,
determ nes that Packet 1 is decoded correctl and sends back an ACK in

frame m 100561 . FieSishews atbleckatiagramert anserpbrdiment afbasersiation: B9 andire
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(Packet 2 and transmts the s for In simlar manner.
2007/ 05138¢1ﬂmrpnﬂsmbm6ﬁnsl@antemas[ 0053) For clarity FIG 4 shows
transm S Of B‘?t qlﬁCKS \115\%2‘)%%21 %eglgﬁ% ngaroc%qqor%d s sent

if a pac s deco e rect r'e ot are presumed by
t he absemeeivds #alR. data for one or more terminals, processes (e.g., formats, encodes,

interleaves, and symbol maps) the traffic data for each terminal in accordance with one
or more packet formats selected for that terminal, 'and provides data symbols. Processor
510 also gencrates pilot symbols and signaling symbols. As uscd hercein, a data symbol
is a symbol for traffic data, a pilot symbol is a symbol for pilot, which is data that is
known a priori by both the base station and the terminals, a signaling symbol is a
symbol for signaling, and a symbol is typically a complex value. A TX spatial
processor 512 performs transmitter spatial processing (e.g., adaptive beamforming) on
the data symbols, pilot symbols, and/or signaling symbols and provides Nys streams of
transmit symbols to Nys modulators (MOD) 514a through 514bs. Each modulator 514
"performs OFDM modulation on its transmit symbol stream and prov1des 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 Nys FL modulated signals, which are transmitted from Ny antennas 516a
through 516bs, rcspectively.

[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



[0054] In FIG 4, a new data block is sent every Q franmes on a given
interlace. To inprove channel utilization, the base station may transmt up
to Q paclk¥O20w/051182 Q interlaces. The H ARQ retransn s®PCFUSA6HG033B and t he
ACKINAK delay q are typically selected to provide sufficient processing
time for both the transmtter and receiver. [0055) As shown in FIG 4, the
termnal may send CQ and other feedbacks periodically on the signaling
channels. The term nal nmay al so send a request (REQ for resources on the
reverse link to transmt data to the base station. [0056] FIG 5 shows a

bl ock di agram of an enbodi nent of a base station 110 and a termnal 120 in
FIG 1. For this enbodi nent, base station 110 and term nal 120 are each
equi ppedsightR 1IN, RegncilReRADEMOIDY 554k aeepts t5Bda) nredddttivalyt r absoli t ( TX)
data and signaling processor 510 receives traffic data for one or nore
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transmt synbols to Nbs nodul ators ) 514a through 514bs. _Each nodul at or
514 per £8¢ Agcadephadaly symboh egimstesand prq¥ides degadsd data fog isrminal 18Povi des a

st ream of DM gy.50s ' b%]ﬁ% alEOm ul at or
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si gnal s, tedaindl ¥0e ArBEXsiata sebsipnding\frecessdefittgedetfies signalimg kyrhidb for

respectively. [.005 At term nal 120, antennas_552a.t hr.o 552

eobive {heviensiREpE: cant U ARssor 57D Eath SRR ot e 06 B bt her

base st athagstafd! 100,00 d0SotNFINHoRC EAVER PR} A0866E534: 562 Perkbida’ROBIMAEB33
spatial processing on the data symbols, pilot symbols, and/or signaling symbols and

provides transmit symbols, which are further processed by modulators 554a through
554at and transmittced via antcnnas 552a through 552at.

[0060] At base stations 110, the RL, modulated signals from terminal 120 and other
terminals are received by antennas 516a through 516bs, conditioned, digitized, and
OFDM demodulated by demodulators 514a through 514bs, spatially processed by an
RX spatial processor 518, and further processed by an RX data and signaling processor
520 to recover the traffic data and signaling sent by terminal 120 and other terminals. A
controller/processor 530 receives the signaling and controls data transmissions on the
forward link to the terminals, - o
[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 multiplcxer (MUX) 660.



13 signals to Nat denodul ators (DEMOD) 554a through 554at, respectively.
Each denodul at or 554 processes (e.g., conditions and digitizes) its
received signal and obtains input sanples. Each denodul ator 554 further
perfornms OFDM denodul ation on the input sanples and provi des
frequency-domain recei ved synmbols for all# subcarriers. A receive (RX)
spatial processor 556 perforns receiver spatial processing on the received

mbol s f Il R_denody) at 554 h 554at and i d t mbol
catimates, (RN ARG aHE§sEsone B UMb A oo B ipr st Eatobn 110
to term ”%%pl%&fﬁﬁ&g%@@%ﬁi&%%@ﬁﬁ{bo%% ABEISSESbéBribr maFperaPh nfAggapSs,

dei nterl eave and the a synbol” esti mates and provi des decoded
data for tehsriaabyiBdls to (B6Fuéncydidake forer thaffio chamel assiphed arteinring! H¥codi ng

results from RX data_ praocessor 58 and, neasurenents for received .si gnal
qual i ty and%t4lchaklél® ?@g‘ﬁdh%smgﬁgmemn %@aﬁﬁﬁwl%@@%gwelﬁ%@ for the

Control | er Qg(;ﬁc%gﬂé’l. ?rZOﬁeH? 36" Rt DMK icﬁ@%olt RGP IR Ftﬂgo&iﬂ{ent, teg m nal

120. A TX a and Signall ng processor gefterates signaling synbols for
t he si gnal isighafifi@ provessor 820 éndlpdesceslsmnelSpiocessat 630ayfivb @hch COMAr aigraliog dat a

to be sent to base station 110, and pilot synbols, A tgispﬁé' I %roc ssor
562 per f or rifanehn SKithines changel PrﬁFesé‘Pro&%s AR ghedler A2 gagades @fé’ al E)iapgt

bol s, / . . | : y oh
further prdiaodsth BHA BRFEE W GellA, pRbOUIAP 3L ANEHLL, BUTRBLE mottleeD A €

ant ennas 55%ith tahelpmabliAtidatseqidddé Heohy. bAS tubtiplier @38 hililliplichaehRlontpuodifil at ed
signals fromtermnal 120 and other term nals are received by agé%g as 516a

through 516henncliaerchd witea gaimi GradrAnd, pravides 0FIPHSRBIAIF B each jor | ators
Sl4a thr Ou%@%fgiefg%@ﬁgﬁél:ﬁgé@féf&rﬁﬁg%ﬁg&epﬁirgdghesﬁéesssgg%'rn%lg%&ctﬁé ?ég[lltm& and

further pro e a and signa proce to recover the

traffic datedadthesdage dlithngcisanéliZadon sequiena! Spka, 3cules Bk Rbdnrctized seghiance A
control |l er/ processor 530 receives the signaling and controls data
transni ssi oMish @ gainKereofie BRA PEPVIGES RNOYIRUR EeqUeRGe Fraost Iqrdbgneuest channel. A

or ocessi ng GRS PRrcebe 80 BRiogay BohtoRie PRl bl Elns bl soded
Menori es 53Zesdick whif 4 chhRrictizati i0scaterice B Rehlehatha charinebiasdseyfuatideowiti 40 and
termnal 120, respectively. [006 FIG 6 shows a bl ock diagramof an

enbodi ment gain Bxrcataadapravisespnl output ssguense sSkarcsdor she beamformingl feedbask F| G

5. For thi Sch%rrlTnbe?.d iAngﬁ]JMelpﬂrgge%gcwsroé30é%(r)l(:(i)dég lshjbdb%%d %eedback, multiplies the resultant
coded message with a channelization sequence Ssrcn, scales the channelized sequence
with a gain Gspcy, and provides an output sequence Xgpcu for the subband feedback
channel. A channel processor 630e encodes pilot data, multiplies the resultant coded
message with a channelization sequence Spicy, scales the channelized sequence with a
gain Gpicy, and provides an output sequence Xpicy for the pilot channel. A channel
processor 630f encodes an access probe, multiplies the resultant coded message with a
channelization sequence Sach, scales the channelized sequence with a gain Gacn, and
provides an output sequence Xacy for the access channel.
[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 630e and provides a composite sequence Xgm. A scrambler 642a
scrambles the composite sequence Xgv with a scrambling sequence Ysy provided by a

scrambling sequence generator 644 and provides a first scrambled sequence Zsy. A



TX data processor 610, a TX signaling processor 620, and a multipl exer (MJX)
660. 14 [0063] Wthin TX data processor 610, a unit 612 encodes,

interl eaves, and synbol nmaps traffic data and provi des data synbols. A
synbol -t o- subcarrier mapper 614 maps the data synbols to tine-frequency

bl ocks for a traffic channel assigned td5terminal 120. [0064] FIG 6 shows
t he enbodi nent in which all signaling channels except for the ACK channel

are sent on the CDMA control segnent. For this enpodi nent, TX sjgnaling
processor GoRMbE| efdbsscaarmhish tkg OBWBEé%‘B’GPC%éééHfBW B?Feéﬁﬁﬁarg’febgﬂﬁi hg
channel . Wthin.a c ro @1‘3::1% arid aheRdgSes GRY val ue
and provi 32@@1@%%9&%%32 eﬁ&zg%mq@%gnne ng(}%gg4 mul'tiplies the coded
nessage Wiprdvideschacuoali scaintied seppencecBssSCAl @hbinem6dQ canbimes @86firstiland pl i es
the output of channelizer 634 with a gai and provi des an zut put

sequence Xa&egod ﬁ@?mb}ﬁ’é muen‘@ﬁaﬁ}ﬁ’elp.rOVA‘i’éRé%‘!gF' [Tt utﬁ%eﬁﬂe%cﬁc 8¢s a
e e B WS S T B

channel i zat1on sequence scal'es e ch equence wth a gain

GREQCH, andhypigly i7d€6r tie Tsiimbdl peeigdeotthe XRRQAHdnrol ségmentq iach outpansub-. A
channel processor 630c encodes beanform ng feedback, nultiplies the
resul tant coaeence penfaingup i@ F ime-damainsanplas.i on sequence SBFCH, scal es the

channel i ze uenge_ Wit . i 0. GBE V4 g jence
xer for IR eantbphemioRmabaicH i syl th BIGYS, Kide 318k in HRAAE
encodes subfoaign.f €660A¢ kmbodihieha @fit bR tramSodnisagich ougsiedubresprge: i tha a
channel i zati on sequence SUCH, scal es the channelized sequence wth a_gain

GBFCH, and fpasoncyedomainowithut DEqoeHEE adrmavidss Ft mignalingh symbels dem ek F

channel . A channel pr.oc 630e en e il t a. | ¢ ik i t

resul tant ¢ %aﬁﬂerﬁé)g lﬁ’g@ﬁsf‘{ i %‘ﬁﬁfﬁfﬁg‘ﬁi 3%1F?Oéﬁérsegr_goﬁgh%gemsgh%h,lgé%tas g‘gmt he
channel i zedn F9GUENSignMirighis FentOidi the ERGhdhcy aldehain. 0 Fofl s @mbodinunt, coarbirsace

XPI CH for the pilot channel. A channel processor 630f encodes an access

probe, nul t630 providendhe sigriatingitsymbalsd ang IXBLEF W wht £52 df anpided 2 ak 9roboth
sequence SACH, scales the, channelized sequence w th argajn.GACH d

pr gvi des aner%ltﬁdﬂﬂfn%e?]ﬁgﬁé@' ¥ger Fﬁggg{c@sg‘a%gp}englgs.lélf%’ggﬂy mh%(faé Fansni t
power for eaeh offpdhalb-RYueanE subByTies iﬁQ):ﬂE 3 hb@ﬂpé@wd e HROCDNA @bntrol

appropriate gain for that signaling channel. e transmt power may be
sel ected t segmhnteve a target |evel of performance, e.g., 50 %erasure rate

or | over an[ﬂ%ti]]% ¢ ,&%tKe'channel processor 656 processes an ACK message, generates
signaling symbols for the ACK message, and maps these signaling symbols to time and
frequency segments allocated for the ACK channel. Multiplexer 660 receives and
multiplexes the data symbols from TX data processor 610 and the signaling symbols
from TX signaling processor 620 and provides multiplexed data and signaling symbols.
[0069] In an embodiment, a terminal may communicate with one or more sectors in
one or more synchronous subsets. Each synchronous subset includes one or more
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 media access control identifier (MACID) for
communication with each synchronous subset. The synchronous subsets are described
in commonly assigned U.S. Patent Publication No. US2006/0223449 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 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



[ 0066] A conbi ner 640 conbi nes the output sequences from channel processors
630a t hrough 630e and provi des a conposite sequence XsM A scranbler 642a
scranbl es the conposite sequence XSMwith a scranbling sequence YSM provi ded
by a scranbling sequence generator 644 and provides a first scranbl ed
sequence ZSM A 15 scranbler 642b scr atfl es the out put sequence XACH for
the access channel with a scranbling sequence Yss provided by the

scranbl i ng sequence .gener,ator .644 and rovi des a second scr uence
e TR Loy R REE A IR e’ 17 AR enBR GRS R BTy P R B REE o
provi des a { fafRt BB W RAbn-SEVHRNGRCHEOHUs sUbRABIVKIER 16D ndhi®RoRAfubbdti ons
t he out put sequence ZOUT into T output sub-sequences ZI through ZT for the

T synbol pehitoliss bt cindaiTMAFL srrving sestagndibe teziodl roay pend e QS &, teethe e
contains up to F tine-domain sag})l es. ]{00674 In_an errbgrdi ment ichis
Shown i FIEvige SRCBRRPR St By O of M oneser b R IEEg® 1R eroc ment
a unit 652F|_i|)_0?1]3f OTHE ,sggﬂﬁﬁ'nr_é’fﬁr%é CHMASERMHBN St IS bd pREEREE 1 GaiBsN Wi th
a DFT or FFT and provi des signaling synbols Tor thé F subcarriers of the

CDVA cont r aharsetsreAt spetificagrobdiementnis atdserhetl, beldw.c Hor shisctmizddoment, a B-BitG. 6,

signaling is sent in the frequency domajn. For this enbodi nen I.ner
650 provi deds agéne@%ﬁwos%%r en signaling-ahappal g, yyhergse = i{gsl)‘f%ﬂtﬁé@ Feor
both enbodi t |- % O Ler r p i i ng
symbol 5 or e Ar Shk prEHsaid ACERL bE rpteRRT s Il HBP MbREBIME SR 10

for the CONo®GhapgiRgiRitnesshf0Rh IbTXodQmeRaia., RhGeqrsOP 056

processes an ACK rnressage, generates signaling sy | s for the ACK nessage,
and maps t H@8&]si ghahn nobediment,sh¢ codddmesangt Wi.rie q U alsly sspgnenolengthdcat ed
for the ACK chapnel . Ml tiplexer 660 receives apnd nu|tiplexes the data
synbol s fr o%gkgdﬁﬁ%ﬁnﬂﬂ‘%d’ég%r 202tha lenger §V5?¥9dawgri9w§& Wt oY RE
signaling processor 620 and provides multipl exed data and signaling synbols.
[0069] In a%péfﬁf)eéicﬂsnent, a termnal may comruni cate with one or nore sectors
in one or nore synchronous subsets. Each synchronous subset includes one or
nore sectors that ar | SY hronous wi th ongyanot hqg. The sectors in

di fferent synchropous|” subsets gy ney. be_symthr omotis |wi th one anoEJIiugr. In
an enbodi ment, a T&rn hatl y be asﬁzéxﬁ'éd wkgki ff_ew%rklt identifier o r%edi a

access control identifier (MACID) for

Hadamard matrices of square dimensions that are power of two (e.g., 2x2, 4x4,
8x8, and so on) may be formed as shown in equation (1). L different Walsh sequences
of length L may be formed with L column of an L xL. Hadamard matrix W, . The
signaling message M, has a B-bit binary value of i, where 0 <i<(L-1). The (i+1)-th
column of the Hadamard matrix W, is provided as the coded message W.. In an

embodiment, the signaling message M, is 10 bits long, and the coded message W, is a

1024-bit Walsh sequence that may be given as:
W, ={W1i’ Wzia Wai: o W1i024 3 Eq (2)

where each Walsh bit w,j, for k=1,..,1024, can take on a value of +1 or -1, or
wki € {+1,-1}. In an embodiment, the coded message Wp;cy 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



comuni cation with each synchronous subset. The synchronous subsets are
described in commonly assigned U S. Patent Publication No. US2006/ 0223449
filed on wbeoerst187day herewi th, and incorporated herei POIYUIS20666)6€338 .

[0070] In an enbodinment, a termnal may send the CQ CH REQCH, BFCH, SFCH
and PICH to a target base station in a 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 16 ransmtting data to the terminal. In
an enbodi ment, a termnal may send the CHto a target base station in a
non-servi ng synchronous subset, which is a synchronous subset that does not
cont ai n tfbows. AcIvbitghifergidter gEherates misaado-ramdonebidatyheqBcEf tbasddhen
serving s n%g onous subset and/ or one or nore non-serving synchronous

subset s. t%?) %8%‘?%51’?%@’@' t he CDVA control segnent may be processed
in various manners. A specific enbodi nent is described below For this
enbodi nent, a i1 p2si gval DR, ppssage M to be sent on signalingpgghgpnel c,
where ¢ E {CQ CH~ REQCH, BFCH, SFCH, PICH and ACH}, may be processed as
follows. Message Mc is first encoded by mapping this nmessage to an L-bit
coded meswhaye Didenotdser delay of @B bit.[ They Riitidl stade o Ethie @it shift register idstitmessage

W is a h se nce.of, length L. 2 2 Hadamard matri x W2x2 and a

| ar ger si\ég)légllt—ﬁaé}grﬁﬁ"Mﬁh?a)(/\gﬁﬁi%%@aﬁgghoé”fpr essed as: rl1 11 Wkxk Wkxk
Wxz =1 | -1J and Wekxzk = Eq (1) LLL Vkxk -Wkxk Hadamard matrices of
square di mensi Bns & Bit rev@sAAeP Pmddw®(e. 9., 2 X 2, 4 x 4, 8 xXEy4gnd so

C.

on) may be forned as shown in equation (1). L different WAl sh sequences of
length L may be formed with L colum of an L x L Hadamard matrix WLXL . The
si gnal i ngwiers SBide a l4rgh asinee mnither, g n By y 2y@U 43508615 andvhere 0 < i5 (L -1) .
The (i+l)-th ol umﬁgf H‘%& Hada,{ﬁard mat rlix WXL is provided as the coded
message W¢. | rfals @ ht salusdht siendimeshamuglicng nessage M is 10 bits |ong, and

the cOdedy e oea0e Works: 2074 DLL VA 201, equece Liaty my be ol ven as: W

J— { W’ 4 S
[0074] In an embodiment, the seed value for signaling channel c is given as:

A, =[s;8,8, mym, M, M, M, P, D;; P1oPs Pe P7 P Ps P4 P3 P2 P11 > Eq(5)

where [c3 ¢z c1] is a 3-bit index for signaling channel c;
[ms my4 m3 m, m,] is a 5-bit index for the frame in which the signaling is sent; and

[P12 P11 P10 Po P8 P7 Ps Ps P4 P3 P2 P1] 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 agsigned an indéx 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 1./2 from the shift register may be given as:
F ={f!, £2, £2, .., £} . 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 wk, for /c=1,...,1024, can take on a value of +1 or -1,
or wk E {+1, -1). In an enbodinent, the coded nessage WPICH for the PICH is
a sequenago 2007/081187 ones, whi ch corresponds to Wal sh cod@CU/uSeaneiosd3d3 fir st
colum of W.xL. A signaling nmessage may al so be encoded in other manners
besi des the Wal sh code mapping descri bed above. [0073] The coded nessage W
I's channelized with a channelization sequence S. for signaling channel c.
In an enbodi ment, the channelization sequence S, is generated as WO

2007/ 051187 PCT1US2006/ 060333 17 follg%/s. A 20-bit shift regi ster generates
a pseudo-random bi nary sequence F. bas on the foll ow ng generator

pol ynom al : h(D)=D20+D17+D12+D10+1 Eq(3) where D denotes a del ay of one
bit. The initial at e i he24b|t i ft j ster is set to a By t

val ue Fat, Whl%h ; e f : @—Lem@ uj t [ Bit revergg(}(?jA.

P,)] md 2' , Eq (4 th‘v\)nere" ?Rbi's a | ar§& i me nunber, e.g., Pr =
2,654,435,761; and A~ is a seed value for signaling channel c. The sane

| ar ge priwt&rmﬁriberrepmiyiohé‘aaielethafisrse]abﬂeds'sgnwlribagbe}ma\nnel s. [0074] In an

enbodi ne he ee al ue for. in hannel c j i ven A 3 s2
St 5. ma 178k ASanWR, i s Bliod Bl e S PARE A, Bore 'R0 Ripefiggtion 07 °
[c3 €2 clskqiencé SSdeH éaclhnﬂ@ﬁ@lihgrchahﬁl&é degendbaiee (1)Can {ndlex fYr tHat kigdalidd is a

5-bit index for the franme in which the signaling.is.sent; dé& P12 PH P10
P9 Pg P7 chausl, phighs aows; the; ?f&etl@ﬁﬁl%ta‘i‘%rﬁ?ldlﬁ%ﬁguﬂﬁ‘r the ¢ 5?8%1 Sd3MA

station. s1g$|aﬁn%bﬂélﬁlel§192)cﬂﬂ@%§1n%cf??h@§ H%‘%ﬂleﬁtf ﬁﬁ@?ﬁ) thé‘@'déh‘ﬁ?ieié bat may

be used to genérate ferent seed val ues hence different
channel i zb¢ tasgetdage siation, whish allewseeagh hass station thrasablesthe signaling s ddrrent |

the CQ @ﬂFd an index of [000] (binary), the BFCH is assigned an
I ndex o?i‘f\%%f?‘f&h € SFCH is assigned an index of [010], the ACH is

assi gned [@077]ndeToathapddlive, the hedmdagswoss;hlg mecksage usriﬁeMrepéat{:dLKU]imcsand t he
PICH is as ned ani ndex of [110 ta.r ge base- st at the FL
cervi ng BCPEH & FDORAR SERNPCR SOBRTIRG b Sty Bae pepey teas PORE ROl SUESE | 1
non- ser vigyeh $H# G BRAUSumB&DSEits 1 Be r@f)'bhtlon is less than or equal to the total
number of transmission units in the CDMA control segment, or L-R<U. For
simplicity, the following description assumes that L.-R =U. The repeated sequence is
multiplied with the channelization sequence S. to obtain an output sequence X, for

signaling channel c, as follows:

X, ={(=D% Wiy ey (2DF W/, oy (D Wiy ey (<DF

Y
firstR bits lastR bits

W1i0241 }-Eq(8)

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 Xacy for the ACH
are set to zero, and the length of the output sequence Xacy 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 Xacn. In any case, the shorter output sequence Xacn may be sent in a smaller



[ 0075] The binary sequence F. of length L /2 fromthe shift register my be

given as: F. _ (f. 1, fc2, fc3, ..., fcv2 } . Egq (6) The binary sequence
F. is repweat2eel/@R87i nes to formthe channelization sequ@IdUBN0660338engt h
LR, as follows: W 20071051187 PCTI US2006/ 060333 18 s. {f. ", ..., f 1,
f.2, ..., f~2, ..., fcu2, ..., J. EQ (7) - ~~ fnt2R bite aext 2R bits 1u 2R

bits where Ris a repetition factor that is selected as descri bed bel ow
100761 As shown in equation (5), the seed value A and hence the

channel i zati on sequence S. for each sb\gnal ing channel is dependent on (1)
an index for that signaling channel, ich allows the target base station
to distinguish the different COMA signaling channels, (2) the franme in
whi ch t heingd didatioRd Tiis PeoNideABéIné Bhatd Eriedi@Nidcbust foaf inaédigatt afftiay Hase
station, which allows _ each base station to receive the signaling sent for
that basderstiagliwhen sending pnpgoess preks toAhe syt oded message W, this nessage
|s first fheRpRat e Ryt bﬁ‘lﬁédirﬁé?ﬁt,f mafgﬁ)rg[g;gﬁﬁg{nﬁﬂngedwﬁﬁ@@ P 5 BldddhdlPi €S-

The repetition factor R1s selecte at " the total nunber of bits

af ter t henablpéand disabled forsash (M Aoframqu i given CRMposighaling cHsonel ghay be
transm ssj.0 its,.in the contrgl ~segment . .. [
oot cr ARyt Stk R Sulotl Refiabd 2. (S RE chand Top Seqpeh® ofall

sequence Zefos. nul tiplied with the channelization sequence S. to obtain an

out put s ce X, for _  signaling channel c, as foll ; (5 1. w,

CULPUT PONEICC T en sorlRen 1 ofipabasauenees or pie it KoCs e . T

bits As Hpom, idd PCRIhSNbé BdmbBRAbESmbiRet BLO 1@ BB RATHRIAE Bedientd t her

(1) inverted if the corresponding bit in the channelization sequence S. is

equal to Xgprfof e sepring syachredousosifbsetni Biean Fhnbodiments thsempiprssqdence dpr

signal ing channel c may be scal ed based on the power allocated to that

si gnal i nghe HaQHeH, may ghonmvmdFma @omphsiteCrAvance n M undor chaeRSEYivgy be

al l ocated the sane or different anmounts of power; For sinplicity, the
synchronous subset. In an embodiment, the composite sequences Xg, and Xg, may

—t

be given as follows:
Xom =Keqien + Xspen + Xeren) + /(Xregen + Xpren) > and Eq (Oa)
Xsmt =Xoqren - Eq (9b)

The composite sequences Xg, and Xg each contain U complex values. For the
cmbodiment shown in cquation (9a), the CQICH, SFCH, and PICH arc scnt in thc
mphase (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 Xsv may be equal to Xg,, for the
 serving synchronous subset or X2 for the non-serving synchronous subset.

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

generator polynomial:

h(D)=D*®+D* +1 . Eq (10)



power scaling is omtted in equation (8). [00781 In an enbodi nent, the | ast
RF bits of the output sequence XACH for the ACH are set to zero, and the

| engt h of the output sequence XACH is effectively shortened to (L - F) R

I n anot her enbodi nent, the coded nessage WACH or the repeated nessage for
the ACH is formed such that it is shortéP than LR bits. The shorter repeated
sequence is nmultiplied with a shorter channelization sequence to obtain a

XAG i mmy DBeduifal HHED SHart-bit SO mB0F 65T ket AT SIS0 o0 S ER T8 B o
durati on. ;Qégirai%‘iw fowsSONMe guard tinme to account for inaccurate tinmng at

a termna en sending an access probe to the system [00791 In an
enbodi ment, the CDVA signaling channels may be individually enabled and

di sabl ed for eacR CDM[\B‘If@vase@a, Pey) hddVB*sj gnal i ng channel may Heq (11)
di sabl ed by setti ng t he out put sequence X. for that si gnal ing channel to a
sequence of all zeros. [00801 In an enbodi nent, the output sequences for

the CQ CH ARRCH, BR&Em, rﬁfmmlandloﬁb%wubﬁzcmbpn% BYps$8 BH NS P340 t o

obtain a conposite sequence Xsn, for the serwag synchr gnous subsef.. I n an

embodi ment ,pifked gt puts s érfladnbets f201] istand le Deantigr M) 198 dheagrminal,

conposite s ence servin n pous subset. In an
enbodl ment , etﬂﬁle r?ﬁéé‘{f‘ffsmzf8a§@%£eé‘§S%ﬁﬁonﬁﬁg%’ nay be given as follows: XL
(XCQ CH Hog8dCH THEkEhihbling $dgtiek@CH ) maPiiehibe geddtttedds (SlRwsXsM = XcQccK
Eq (9b) T:\Ieb/?grrpom te sequences XSM and X5M each contain U conpl ex val ues.
For the enbodi nent shown in equation (9a), the CQCH SFCH, and PICH are
sent in the inplgse{§l), edmnapent ydpd., the REQCH and BFCH are senkq(i2)t he
guadrature (Q conponent of XSM . The output sequences for the CQ CH,
REQCH, BFCH, SFCH, and PICH nmay al so be conbined in other nmanners for the

serving synchron bsgtr - Dt heyfol i ow (g desckitplyllonl, the conpggide
sequence XsM may?sﬁ’e éurﬁal to XSM'for the sggw 29 synglﬁronous subse 03? X5M
for the non-serving synchronous subset. [0081] Tn an enbodi nent, the

conposi te sggule nge J{%)M}i iS tIRCE-BHH Sh¥binArPsequence Fsy; and

y&, €{~1,+1} is the k-th bit of the scrambling sequence Ygw.

The scrambling sequence Ygy rotates +90° or —90° in a pseudo-random manner from bit
to bit based on the pseudo-random binary sequence Fgy.
[0083] The composite sequence Xsy may be scrambled with the scrambling

sequence Ysy to generate a scrambled sequence Zgm, as follows:
1 1 2 2 3 3 u u
Zos ={Ysm " Xsms Ysm “Xsm> Ysm  Xsmo o Ysm " Xsm J o Eq (14)

where xs"M € {~1,+1} is the k-th bit of the composite sequence Xgpm.

[0084] In an embodiment, the output sequence Xacy for the ACH is scrambled with
a scrambling sequence Ygs that is specific for the target base station. The reason for
using a sector-specific scrambling sequence Ygs 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 mgq m3 my my p12 P11 P10 P9 Ps P7 Ps Ps P4 P3 P2 p1l- The scrambling

sequence Yss may then be formed as:



scranbling sequence YSMthat is specific for both the target base station
and the termnal. The scranbling sequence YoMis thus different for

di f f er ent wWQnetosnsus subsets. The scranbling sequence YeWusyeegzasner at ed
as follows. A 28-bit shift register generates a pseudo-random bi nary
sequence FSM based on the followi ng generator polynomal: h(D = D2' + Dr +
1. Egq (10) 20 The initial state of the 28-bit shift register is set to a
28-bit value FSM11;1, which nay be generated as follows: FsMma = [Bit
reverse (ASM PO)] nod 228 , Eq (11) where AsM=[nms m4 n8 n2 m ti | t10
t9 t8t7 t6 t5t4 t3t2t] P12 PIl Plo P9 Ps P7 P6 Ps P4 P3 P2 pi], and [t11
t10 t9 t8 t7 t6 t5t4 t3 t2 t1] is an 11-bit identifier or MACID for theé

termnal, whiwh gy beiffergnfqgr different synchronous subsetBy (169082]
The scranbling sequence YSM nmay then be generated as follows: YsM = {YSM

YsM YsM ... YsMEq (12) YsM = YsM. e'In!2X2-1sM1) for k =1, ..., (U
-1) , with yesy&'k yEoer18P%-Where £sK, .. €0- 1)1} with sr%&—l(,-th bit d&fq (6

bi nary sequence FSM and y k e {-1, + 1} is the k-th bit of the scranbling
sequence YsM The scranbling sequence YSMrotates +90 or -90 in a

pseudo- r awbleren fiher{Or1} fis e btk bit bbtHeitindrg seqhenne Flg apdeudo- r andom bi nary
sequence FsM [0083] The conposite sequence XSM may be scranbled with the
scranmbling sewfientel, ¥H\Vis the gethditnfehasaambling sehiusacr¥ese ZSM as fol | ows:
ZsM YsM xSMB YsM xsM YSM xsM , YsM xSM Eq(14) where xSME {-I1, + 1} is

the k-th fpogsof e aRpRARhcESINENESy B8 Morah{MGiHviththa Boafidlids FBqience he
out put semgen]ce XACH for t%e ACH I's sg anbled with a scranbli %g (g%quence
Yss that Ysstepeneraieca scspmbled seqyegee Zsmae fallaysion. The reason for using a
sector-specific scranmbling sequence YSS for the ACH is because (1) a

termnal that i s_attegptingztg-2ac s, the syste not have a &y MACI D
and (2) the tarzéset %'Efaggc‘é’?gisi gﬁ“‘i’ﬁyﬁi“@él"l"ﬁﬁog}‘]%fe of which %ﬁiﬂal S
are attenpting to access that base station. The scranbling sequence YSS nmay

be gener afgeeag f ol L ans. 13 AsRESUAR-BiRBEHRD oRpRRENUERIURNEE ASSndtbd laBoEH,h U
may be generat etf"as désciibed above with a Seed val ue

some of the bits at the end of the output sequence Xacy may be set to zero.
[0086] In an embodiment, the scrambled sequences Zgy and Zgs are combined by

combiner 650 to generate the output sequence Zoyr, as follows:
Zowr = {Zow +Zsss Za + Zdss Zaw +Zsss w0 Zaw + 253 } » Eq (18)

where z£, and z% are the k-th bits of the output sequences Zgy and Zgg, 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.



of Ass = [1 1 1 m mnB n2 M P12 pll Plo P9 p8 p7 P6 ps p4 P3 P2 pl]. The
scranbling sequence YSS nmay then be formed as: WO 2007/051187

PCT/ US2006/ 060333 21 Yss =l Yss, Yss, Yss, , Yss Eq (15) Yss' = Yss e' ~
rz>cyr"- > for k =, ..., (U1), with Yss =1, Eq (16) where fsg a {0, 11 is
the k-th bit of the binary sequence Fss:22and Yss E {-1, + 1} is the k-th bit
of the scranbling sequence Yss. [0085] The output sequence XACH nay be

scranbl ed w t he a se ence SS to rate_a. guence
Zss, as fovrloh ; V@‘?@ gﬁ&@?ﬁ s 8 PEEOQREF bﬁ?ﬁ“f e%g ssﬁ)s(wcH
Yss where XArats {redeivedl lsymbolshfroffr ftﬁé lﬁhie fi’éqfu%ﬁ@y M&Htfoﬁ&ﬂﬂﬁﬁﬁﬁc%el%

not ed above, sone of the bits at the end of the output sequence XACH may be

set to zer cassig0GRH) termlr@hl%bdduméﬂ% symbokdeneans| deintselganencend desoremiliezss
are conbined b conbl t r te { ut sefl ce Zoe, as

Fol 1 ove: . proxtratied ERENe0 SiumBols apf prSRES A Cods Gald Py B kg (18)
where zsM apdod) a'V@ltElHQ(X s‘iéhaﬁhg ?Jr&ﬂces%hqwuﬁ @.}'ﬁlbﬁ?ﬂﬂﬁfb@ﬁ?leZSMn 1433,
respectively. "The output sequence Zojrr is further processed and sent on
t he CDVA coaxtnacts rs@gsmdrﬂymbo!soﬁ&?i]thF@mebffmtemomgmusedefgctheb@lal\/h%@metrolt he

?ﬁ?:agffo&;’s%g%zﬁw@s bSO B R e, SRR pePiod i ussE R CPBIA EARESI e e
L =2". For gﬁﬁg Rkt ’il TOFTAFFTS A0S 3M trdhs IRAS ﬂu@at@cclgé&)'s% bGEonthat

partltloneoF on one instance of the signaling channel in
mul ti pl e CDynhol peresd torth¢ ﬁ)neodomaihhhqbpmviidestrmm:d sampldse A:dgmednnbig Tannel

I n one fra ltiple ins ance en signali chan I y be
obt ai ned, e?g§ram %Ef? 'glér{a‘f%\j’ tfmﬁgwc Scségg%}‘r‘et B BTY

gﬂgmg: S rray?@%ml% ¢ ?Qﬁgrﬁéﬁ engt Eg%nﬁ&g?&%lié&\ara hn‘ﬁovvs a OCEJ J{ngram of

an enbodi nmeprocesforiR}40atthromgh %i0gnfal ithg CQICHE; REQCH, 28F GH, ISEQH, sandt PI@H.110 in

T e SRR g Reiies S BRI o TR 1 20, P S0

processing &e%c{aﬁl%ﬂ%%arﬁﬂl@sf DG Wit thePDEhnfibiARbA W lnENs2nRy ! €A THebier (49 -
decodes the channelized samples and provides a recovered message for the CQICH.
Each of channel processors 740b through 740e similarly multiplies the descrambled
samples Dgm with the channelization sequence for the associated signaling channel,
decodes the channelized samples, and provides a recovered message for that signaling
channel. Pilot channel processor 740e may provide a broadband channel estimate that
covers all of the subcarriers used 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 provided by
the scrambling sequence generator 738 and provides descrambles samples Dgg for the
ACH. A channel processors 740f multiplies the descrambled samples Dss with the
channelization sequence for the ACH, decodes the channelized samples, and provides a
recovered message for the ACH. An RX ACK channel processor 750 processes
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

assumed to be reciprocal of the RL channel response.



termnal 120 in FIG 5) is described below 22 [00891 Wthin RX data
processor 720, a synbol -to-subcarrier demapper 722 extracts received
synbols fromthe tine-frequency bl ocks for the traffic channel assigned to
termnal 120. A unit 724 synbol demaps, deinterleaves, and decodes the
extracted received synbols and provi des2decoded data for termnal 120.
10090] Wthin RX signaling processor 730, a synbol-to-subcarrier demapper

52, et S B e T ST LR e,
the CDMA CQ%rgﬁésl 1;0?) fsg'tg'tﬁﬂlt aéc%sss.egﬁthe AnilhibE TWiafsh Tsedlédced 36 ihANLIOHBy bbe

recei ved sy at synb period to the tinme domain and provides
recei ved saliviledintdmildsple andnpsr FRGgroutesey detrsseiatéd withcspedéid patamsters wit h

t he scranbling sequence. YSM provi de .a .scranmbling sequence generator 738
and providé§dgé§d§&ngpg§7gﬁﬁgmg?ﬂﬁgafigmgﬁﬂﬁﬁﬁpgtpﬂﬁgé%§%rsAfﬁH§n?h?%ﬁgh
740e for the, {4 eleml%h%ﬁg%ncglﬁg% 3W%S%iatemm e GBARAGIarhQ&ES SO

740a for the C , a de-chan I ze Iplites the descranbled sanples
DsM wi t h t hadahanseldi thatseleoted S¥alshcequsacd tH Aastestatiar. Thd terdenaldeay thue
channel i zed sanpl.es and provides a recovereq nessage for the ach of
channel pr cOBEBBHGty 4be %F%W%@@Sﬁ%theardb?@e rﬂﬂt‘gPpY‘iaeEhet ﬁ%lg?%@éﬁgl ed
sanpl es DSlc\lgegélet et he channel i zati on sequence for the associated signaling
channel , Sd0des the channel i zed sanpl es, and provides a recovered nessage
for that sijgogd]i ngThe A @lay B det withanreiengedgesd band dfibguamy tipreduiodder a

br oadband channel estimate that covers all, of the subcarriers used for the
CDMA cont r dP DEQigREintra-sTeier inteteaencs sauseH by maisalignment pbthesgeess prbe dVittothe gat a

det ecti on, i . A SEI )
received s a@%&g g&lv'fnr 0? %eqrﬁ%q sb ?ﬁ%@%{ef‘n 3% gse qHJle %ﬁ@é%ﬂrg% ﬁ%&@g@oﬁﬁ@ et
scranbl i ng wacHeReRiMeRtha atdesy Btasa ity poohivdescuerRlathligsintammkios. Dss for

the ACH A channel processors 740f nultiplies the descranbl ed sanpl es Dss
with the cl8%el i Fiti 8shewsaersess #0 tpwenm@l«vgrul@esa@ssmﬁsoemﬁ%cm

o ocossor Hopupf SidEdue 1 BXRHFli T RROCPAA dclftafethmal ) B GEREA e

det ect ed AGHgrmi6s @Benne[s0R0 LanfTRatilt if6r cath 88016 in(tht SdtefaPross 80Ga@ydece of
all ones that is used by the Dbase station estimate the RL channel response.

The RL charpesiormed ppadasesiaiiomfas itgggctor or by a network entity for a base station. The

following description is for one sector.

r~

[0095] Transmission parameters for the CDMA control segment for the sector are
determined (block 812). These transmission parameters may indicate the size of the
CDMA control segment (e.g., the number of subbands or subcarriers for the CDMA
control segment), the frames or interlace to use for the CDMA control segment, the
frequency hopping for the CDMA control segment, and so on. CDMA signaling
channels that are enabled for the sector are also determined (block 814). Which CDMA
signaling channels to enable may be dependent on how traffic data is transmitted on the
forward and/or reverse link and/or other factors. For example, the SFCH may be
disabled if adaptive subband scheduling 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



be used (1) for adaptive subband scheduling on the reverse link and (2) as
an FL channel response estinmate in a TDD systemin which the FL channel
response nay be assumed to be reciprocal of the RL channel response. 23

[ 0092] The access channel (ACH) carries nessages or access probes sent by
the terminal for system access. The ava#l abl e Wal sh sequences for the ACH
may be divided into nultiple groups. Each group may be associated with

specific paraneters  such,as, e.qg., buffer level, nmeasured EL signal.
strength, disgibalitydn detarmging when Wasyng gAY @dsgéﬂ’é%rta?]&“ﬁg% n%re%ﬁ%@%eﬁy froma

group assogj A | paranmeters and may send the sel ected
Wal sh sequg%g%tﬁg%mgt gg‘gﬁgggﬁ%ﬁgl'me termnal may thus comrunicate the

desired par[60®t er sCDMAhignatisg cldnatisahat\araetabledset eathetdrviahlsdre dstequimad e.
[ 0093] The ACH may be sent with an extended, guard pand and guard tj in
order to ;?Pé\ﬁélﬁﬁf\éfi ftqm agwag dhe ppabled éﬁéﬁ%é‘%‘é %%élﬁ%ﬁpe}ﬁ g’élﬂ%g?ﬁ‘f'?ﬁtd’ggkt he

access pro i th .t g;?h{l t | | S.1 Tl 00 Iti

m sal i gnnen 8myﬁlrees§?]fn roﬁq&){trtlge%% %C@gg%ﬁa(tﬁ?ﬁgds?@raﬁqﬁ%aﬁ-ﬁ%%l t%lgﬂ gglctelfpslg phase
may not hauepdrtiag htides R-alsd rietegminet dbmaadholrming) @%4) bdskE.onShe ansmBsipnocess
800 to control signaling transm ssion on the control segnent

CDVA I
enbodi ment ,scheree (Prm SEMAtarYIIMEY mised o thettpanioghand/ay ofhel fastpre %él%ﬁaﬁg
fi bl h . s 1R i db
o base. ot atih TG SRR ol i e et filour AR TBY CIMAPEERAUTEC 1Y

fol | owi ng degmentRind e éfablcar CONRA sigdlig. chhftddis séntanshe ksmbialydloak8rey.s for
the CDVA control segnment for the sector are determ ned (bl ock 812). These
transni ssi diPr saamplet eantrofinformationahat is applicable to pllteranindpmmry behregicagidanent

(e.g., the jpumber of. subbands, or subcarriers for.the con ment ),
the i1 amos BF TErvRRTaBt Romige. pus o irartsfindy S seniin (5 Bkt M Bl lency
hoppi ng f ormiyke SdabvhirétRitb Mat St . and so on. CDMA signaling channels

that are enabled for thé sector are al so determ ned (bl ock 814). Wi ch CDVA

si gnal i ng df8f¥lel sF1G@ 8rshowe anspecific elapedinient fasrc ingathe | epegiton ¢fsthe

t i tt the  f d/ e | d/ ther .factors,.. F
exanpl e, 1 NP et S naiher BBt e ARfaRt nR Tt RS sor
perforned figdividuglly Q&le@ed fdd ddkh eaitled COMBRGHhANRY cRénfél FedRH térmiRgaThor m ng

and spatial nultiplexing is not perforned in an o
yet another embodiment, the transmission rate for each enabled CDMA signaling

channel is configurable and given by a fixed rate instead of an average rate. The
operation of the CDMA control segment may also be controlled in other manners.
[0099] FIG. 9 shows an apparatus 900 for controlling signaling transmission on the
CDMA control segment. Apparatus 900 includes means for determining transmission
parameters (e.g., the size, interlace, and frequency hopping) for the CDMA control
segment for a sector (block 912), means for determining CDMA signaling channels that
are enabled for the sector (block 914), means for selecting the average transmission
interval for each enabled CDMA signaling channel (block 916), means for determining
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 signaling channels to the terminals (block 920).
[00100] FIG. 10 shows a process 1000 performed by a terminal for sending signaling
on the CDMA control segment. Initially, 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
determined (block 1014).



FDD system [0096] The average transm ssion interval for each enabl ed CDVA

signaling channel is selected (block 816). The average transm ssion
interval is the average tine between successive transm ssions of a given
signaling channel. The use of an average_ transm ssion interval, instead of

a fixed transmission interval, provides2a ternminal with 24 flexibility in
determ ning when to send signaling and further allows for finer granul arity

in setting sm S i nterval .. 100971 ng hat
are enabl ed{)&]&rﬁ eachf ¢, g SCHEPERHPR &Y f%%@bﬁ %‘8 Fﬁw Et he
enabl ed %ﬁéﬂ“@t ?r{‘t?ﬁ{ ﬁfﬂaeﬁbléa@uﬁ% fifthd Dﬁs%k is ‘Sﬂe@ thehN@l CBMA t i Ng
node to use Tor eac si gnal 1 ng channe wth multiple reportin m)des
i s al so detsignaiimedhdmeiseadie deat in thel qurrenyframb ase determinké (bloek 4/ Hsi

schenme (e.g., SISO or M M) sed or the terminal, and/or o r .fact (al so
bl ock 818)determination maaffh’irrﬁ«%ﬁ éﬂ'&lﬂl?aﬁ"ie%e WH%WIB%MBS’PL?%{ QPse 3 t he

CDVA contr e g:g\g\% | @gMAt o the
term nal s %?%Qg%g&g or éxanp e, contr ﬁlﬁg?grsﬂg% ﬁgﬁ:ﬁ%g@t{l? appl i cabl e
to all terighalisg ohannbk and cadwasThe mgnalhg fek esctpEDM Ansignading ribhenel smbe
control |nformat|onthat Is specific for each ter be s irectly
to that tersfitnan  theopueent Hrame QSSPFSV\%SS%J dp&oi ‘F"i“‘t?dg&rbat‘m’?gﬁ%%df og}ca]ggntapgl li ng
the operatigpyied1BlocEBY C Ofifd oG GRalinh ToPAIP LM ACTAOMN IR Ahnnels1e

average transm SSI Inter I ndi Vi y selecte ch enabl ed

CDMA si gna|doﬂﬁm£élda(lﬂt&:|k {022) eadhthc egombimdd signalingets mlappddeto e ntmekfregwancy t he
transm ssion rate for each enabl ed CDVA signali n Ik configurabl e
and gi ven Bgsianupsdsigr thetEDMAs eenirpl ssement 1y ibe syaey ef’faé“e gr#@ 1&36} ation of the

shovs an auuRET S PUGE T fodf B aPRIALE 1B 5F sEAIFE sTRRLEE Im WPCRMA o

control segwafibl sé@paitat Ugpatus nnloodmlumarmemr fete detemmining ttahsmissioasi on
paranmeters (e.g., the size, |nterlace and frequency hoppin for the CDVA
control seagremRtesde ga Becties Iptrlacs and AjequencynBormine)dfor dhetPMa eonie!

| h | t hat 4 f
Sel'ecting tRENEgertgh rifl fecRlr SR 1P AR FEAon ReBEnR b BERS 7T g
channel (blopkA ilﬁhahdﬁec&ﬁﬁnél@ fordetafiithNdndghe GRvigstrgnalissich pbkanddbsedchat are

enabl ed for each termnal (block 918), neans for
enabled CDMA signaling channel (block 1114),

[00103] Apparatus 1100 further includes means for processing each frame in which
the CDMA control segment is sent, which includes means for determining CDMA
signaling channels to be sent in a current frame (block 1118), means for processing
(e.g., encoding, channelizing, scaling, and scrambling) the signaling for each CDMA
signaling channel to be sent in the current frame (block 1120), means for combining the
processed signaling for all CDMA signaling channels (block 1122), and means for
mapping the combined signaling to a time-frequency region used for the CDMA control
segment in the current frame (block 1124).

[00104] FIG. 12 shows a process 1200 performed by a base station for receiving
signaling sent on the CDMA control segment. For each frame, a determination is made
whether the CDMA control segment is being 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 received symbols are processed (e.g., descrambled, dechannelized,



sendi ng control information indicative of various paraneters for the CDVA
control segnent and the enabl ed CDVA signaling channels to the termnals
(bl ock 920). [001001 FIG 10 shows a process 1000 performed by a term nal
for sending signaling on the CDVA control segment. Initially, transm ssion
paraneters (e.g., the size, interlace, 2and frequency hopping) for the CDVA
control segnent for a serving sector are determ ned (block 1012). The
enabl ed CDVA signali ntg channel s for the term.n

ox

| | and the avera .
transmi ssi éndjdecedsdyl éacleQMénﬁsmaé@gdﬁWeéitgﬂbw henSEMdlY GtD active
det er m ned . 20 1: 1.0 ] r i Selhfsing i | S made
whet her theté%%%%%oﬁg SléIgaehg ﬁ'ga%%éfrglgli “ﬁg‘a@?%‘t" Slgmalint fraérle%{%lkolggsjlom).
I f the ansVite keeiv¥essymbidienraldisocCpkdvesseilgead.j nigsarimabled) sietlmnbelizzdntaniin t he

current frame are determ ned (block 1018). This determ nation may .be nmade
based on t Hisceded) £ge the Acesss sdhapneli i E500¥FTs 2R ACEETE BQEET Sent Ebl%é‘%‘f’@ﬁal i ng

channel s, %Eﬁlﬁgf‘gwf%&ssi}ﬁ%?ﬂ&ﬂﬁ@w& fﬂlo end for each enabl ed CDVA

si gnal i ng an signaling for each CDMA signaling channel
to be sent[0d106] he FIGI 12 Bliows @na@ppatatysr 306 fsedcdieing.signaling sed ondhaDdMA zed,
scal ed, an scranbl ed) (block 102Q). The processed signal hggafor aiq] CDVA

ihg is

si gnal i ng ceatinksegmest.” Apparatisd 3081 1pdrdesopeans faPIORESSHIENACA LIRS Ty

mapped to ti e & C P sed . f10r cont gn the
carrent ' ahb RV ROEE teent BB 0 3eHE Rt Ind s bR Elac RO TR Sl
sendi ng si gyalboldréf atthifie-Golyifence ediow lisedefgmbiatCDMPpesratol Seghiif in aclmetes

means for determ ning transm ssion paraneters (e. %lg t he sli§z§, i nthgrl ace,
and frequer@i}mhﬂﬁmhg?14)omqaﬁ%f@m#€f€bﬁﬂgcﬁm\@e§% ng ghangelshat might det or

bl ock 1112 d . f . sl I ' | : I
(Dlock, TL12L PR CRER kA b SRS 1o Db one b
signal i ng claannadscidmbdzls, Hedkbnne 10 0ZH Apqualing) Uthe 1706IvEdiIrsyhdblsi furl eaths

means for processing each frame in which the CDVA control segnent is sent,

whi ch i ncl UdBY Aregnalingr chasndr thahimightCbrpsent ibyngadhngctiveatmmanral tle BEOENt in
Channel | zi rUEMUBR [ R LB aREN AT erhbl SRaRT Rhisef o P18, e for
si gnal i ng chaeRsing (@ ghdes@ithbliny, UBehabdlizRY ahd e d(HY) Gkretdiv€) symiBds forf or
conbi ning the processed signaling for all CDVA signaling channels (bl ock
1122), and theaesess ohannel to recover any access probes sent by terminals attempting to access
the system (block 1320).
[00107] The signaling transmission techniques described herein may be implemented
by various means. For example, these techniques may be implemented in hardware,
firmware, software, or a combination thereof. For a hardware implementation, the
processing units at a terminal may be implemented within one or more application
specific integrated circuits (ASICs), digital signal processors (DSPs), digital signal
processing devices (DSPDs), programmable logic devices (PLDs), field programmable
gate arrays (FPGAs), processors, controllers, micro-controllers, microprocessors,
electronic devices, other electronic units designed to perform the functions described
herein, or a combination thereof. The processing units at a base station may also be
implemented within one or more 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.,



mappi ng the conbined signaling to a tinme-frequency region used for the CDVA
control segnent in the current frane (block 1124). [001041 FIG 12 shows a
process 1200 performed by a base station for receiving signaling sent on
the CDVA control segnent. For each franme,_a determ nation is nade whether
the CDVA control segnent is being sent i #7 that frame (block 1212). If the
answer is Yes', then received synbols are extracted froma tinme-frequency

region used_ for tr.ol segnent.in the current frane | o 1214).
[00105] " For MEHORY 804 PUoS I Chal andFENER Y frEfesfatLF £7 nsoeefily saBRASTO)

si gnal i ng Ush&shemone ma§ bk AmpRBRGtdl witlaA thelfiBEessd @Rk leklesnat ¢4 Meiprddassosequence
YSM all CDMVA signaling channels that m ght be sent by the active term nal

in the curr @109} anbhearevidus desatipiean of(th¢ disklosgtignbodiments écprioyisigd é9 etpbles ar e
processed (ﬁgg. dechﬁ%$Ledt dechannel.i zed, 26, and dqcoded% for (gach CDVA
si gnal i ng cA%hPsrsopn SRS Rt thee 3ol YKo Q8 HIS5c ey BTeSER, VGRTOR- o VAEGUS
signaling, idodtdtions @théfaimddithersts SR bk H8adilpappaient & M6le Al in thd bR,

received synbols are also processed (e.g., deScranbl ed, dechannelized, and
decoded) fonand the groerésprindiplandéfined heesinweyy terapplied tosether ebbadiments wathout

t i nal tt enpt | th t. .bl 1220). [001061. FI.G. 13
Shows. an apBEACTE TS SBIT 8 SRFR, Slghhei A Phg 10BN NERIeSHE TEERIKOn IS RS o
segment .  Appasfted o B3Rk e BLRMbIBRGS Q{owﬁr}%?ﬁﬁ SN 1686 BedordBhé Kiddbi ch

the CDVA control segnent is sent, which includes neans for extracting

recei ved syoripelcendistenhvatht thaprihciptps @nd poved dgéaturesidisclosedrherdie. CDVA cont r ol
segnent in a current frame (block 1314), neans for determ ni ng CDVA
signaling channels that m ght be sent by each active termnal in the
current fragpgal gRe&LAIAEp 198ans for processing (e.g., descranbling,
dechannel i zi ng, and decoding) the received synbols for each CDMA signaling
channel that m ght be sent by each active termnal to recover signaling, if
any, fromthat CDMA signaling channel (block 1318), and neans for

processing (e.g., descranbling, dechannelizing, and decoding) the received
synbols for the access channel to recover any access probes sent by
termnals attenpting to access the system (block 1320). [001071 The
signaling transm ssion techni ques described herein nmay be inplenented by
vari ous nmeans. For exanple, these techniques nmay be inplenented in hardware,



firmvare, software, or a conbination thereof For a hardware inplenentation
the processing units at a termnal may be inplenented wthin one or nore
application specific integrated circuits (ASICs), digital signal processors
(DSPs), digital signal processing devices (DSPDs), progranmmable |ogic
devices (PLDs), field programmable gate arrays (FPGAs), processors,
controllers, micro-controllers, micropocessors, electronic devices, other
el ectronic units designed to performthe functions described herein, or a
conbi nation thereof. The processing uni at a base station may al so be

i npl emented within one or nore Asl cC S processors, and so on. Processor
530 nmay inplenent process 800 in FIG 8, processor 560 may i npl enent
process 1000 in FIG 10, and processor 520 nay inplenent process 1200 in
FIG 12. [001081 FoAnappdratoweenepraamdor sof tware i npl enentation, the

techniques may he inplenented wth nodules (e.q.. ocedur es, tions,
and so on) tha@ﬁﬁﬁfP%aﬁpgﬁg“CPGﬁ%Fg5 §%%@§5PﬁﬁggsﬁégéCﬁ?‘¥ﬁggg%%#agre codes
may be st qr@g:dd, Ar BRIt @-vehich Aé cor{fﬁfr@%gfneig'% sefit, B/ptotdds Kbkaling)orand
executed by a processor (e.g., processor 530 or 570). The nenory may be

i npl ement s@gnalingvhanrelre ifanpceds senton thaqoairpkiegmentindheiaee d8é 0 map B1091 The
previ ous descri

ion. of the disclosed . i ' ' b
ber son kit et natisedy ¢ s e SO SRR OPRE Sal o BB e RofiEE0 S 2

nodi fi cat iRt Qghdlas EoalaaliphEeinsinils bie so&x ongheltdryroapparteantvith codehose skil | ed
in the art, and the generic principles defjned herein may be applied to

ot her enbddiisiehmnyltiple desess (CHé}E%}%nﬁﬁd‘eFer'@)FhettW@'@?ﬂlﬁeP%Y '6‘8'0%851@“6% t he

i nvention, . priesent invention is not intended to be limted to the
enbodinen#gigﬂé%ﬁgﬁgfgpn but is to be accorded the w dest scope consi stent
wi th the princapleforansupkamelthd #a¢asr @® plocgsdoased herein. WHAT | S CLAIMED | S:
28 CLAIMS 1. An apparatus conprising: at |east one processor configured to
determ ne frames in which a control segnment is sent and, for each franme in

whi ch the conthol seguen i GRMim It AhBERGRS Sorticd S dABislseft in $1G9d 1 ng
channels, if any, to sent on the control segnent”  in the franme; and to nmap

t he processed whaqnalis agintageagreatmethim egpuency regi on used for the control
segnent in the frane,
3. The apparatus of claim 1, wherein the control segment spans an entire

frame for each frame in which the control segment is sent.

4. The apparatus of claim 1, wherein each frame covers multiple subbands,

and wherein the control segment has a configurable size and is sent in an integer number

of subbands.

5. 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 channelize the coded message with a channelization code for the

signaling channel.

6. The apparatus of claim 5, 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.



wherein signaling fromnultiple termnals are sent on the control segnent
with code division multiple access (CDMA) and wherein the tinme-frequency
region conprises OFDM synbols; and a nenory coupled to the at | east one
processor. 2. The apparatus of claim1, wherein the control segnent is sent
in every Q frames, where Qis an intﬁgﬁr greater than one. 3. The apparatus
of claim1, wherein the control segne spans an entire frane for each
frame in which the control segnent is sent. 4. The apparatus of claim1,

e B o SRS R T e

segnent has a confi

subbands. |&st ohB@rRBRBF Rlc¥figfredlodietrdte tHhEHaRNEiZA6N @RlE Horcthe SiBealdiggnal i ng
channels the at | east one processor is confl(gured t o encode a nessage for

the si gnakhangeldtaaeshes antindeptoaths sighalingiehanpe ssdgieidenifierder £hbashadlove the

coded nessage, Wi th a channel . [ code for the signaling channel. 6. The
appar at us "@?ﬂdgﬁmé rr%“%*,ve \U@ﬁes@?fﬁ%é%{raggez]ich of the signaling channels the at

| east one processor is configured to encode the nessage for the signaling
channel by nagping t he message to one of a plur?liéy.of Malﬁh sequences. 29
7. The apparat8s of The aRPafatus Qifclaing;InWhereingnesagss foriae dpeplingichynélannel s t he
at | east r is configured to generate the channelization code for
t he signaﬁ?ﬁﬁghgﬁgﬁ @I based on an index for the signaling channel and an
identifier for a base station intended to receive the signaling channel. 8.

caual |engt h. 8 ThahamrAtR chimdy SRRET L AURS s WECR T edlTRg © "

processor &r&ﬁmEkwg{!nné for 3¢ AsliRg ERMnSs Widlak Rgsifore stlambiag@nal i ng _
channels wth at |east oné scranbling sequence. 10. The apparatus of claim

9, wher ei sequeaceat | east one processor is configured to generate one of the
at | east one scranbling sequence based on an identifier for a base station
intended to receive the signaling channels.

10.  The apparatus of claim 9, wherein the at least one processor is configured
to generate one of the at least one scrambling sequence based on an identifier for a base

station intended to receive the signaling channels.

1. The apparatus of claim 9, wherein the at least one processor is configured
to generate 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.

12.  The apparatus of claim |, wherein the at least one 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.

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

signaling channel carrying channel quality indicator (CQI).

14.  The apparatus of claim 13, wherein the at least one processor is configured

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



11. The apparatus of claim9, wherein the at |east one processor is
configured to generate one of the at | east one scranbling sequence based on
an identifier for a termnal sending the signaling channels and an
identifier for a base station intended to receive the signaling channels.
12. The apparatus of claim1, wherein the at |east one processor is
configured to conbine the signaling f¥ the signaling channels, to
transformthe conmbined signaling to frequency domain to obtain signaling
synbols, and to map the signaling synbols on the tine-frequency region used
for the control segnent in the frame. 13. The apparatus of claim1, wherein
the signaling @?ann?héadp@%ltdéqg%laﬁn 15(vi&Rinl tROsigRAMB hara[sifd | iges@hannel
quality indicator (CQ) . The apparatus of clairm 13, wherein the at | east
one pr ocesigoalingchewred ngqnngibemﬁomeng faedleackiinfaenatiog. channel carrying CQ to
mul ti pl e base stations. 30 15. The apparatus of claim1l, wherein the
signal i ng channel s includes a signaling channel carrying beanform ng

feedback i nformgtiofhe a@aram&)fmmarlawéremfth@L@namn@,chxmﬁrsehaudd@a si gnal i ng
channel s includes a sig nalln%?channel carrying feedback |nfornaﬁ|on

i ndi cat i veigoalingrehamsl cajoidng fopdhask infprmasigs in @ﬁéegﬁ%a%l GHAMHN GOrALIPI e

subbands. a m 1, wherein the signaling channels
i ncl udes gne§ﬁ£ 'Hg%%ﬁ&?§ESLB%#?§|ng feedback information for multiple

spati al channels of a multiple-input nultiple- output (M MO) channel . 18.

The apparatus of claim 1, wherein the at |east roc sor i s configured
to determne tHé S|6h%PMW§“%H§ﬁH@P§ persl the pign ng P?B¢”§egnent inthe

frame bas%%nal Ay B AARe Iiereé"gajcl?‘n%ﬁ}n% oh o3 YAbic! ganaeremnéusgml ing channel .

19. The appar at erern the contr egnent hops across

f requency nfuldgtefirpammuttpld-oetpe. (MIBIO)Idhen@ppar at us of claim 1, wherein the at
| east one processor is configured to determ ne subcarriers used for a
traffic channel, to determ ne subcarriers allocated for the control

segnent, and tgg mapngpﬁafﬁ&sfdf%laﬁmn%bretnqh& Rless BEap ot &ESt iakdrigatead for the
control segment if the traffic channel collides wth the control” segnent.
21. A net hodeteroripe thsisiggaling channels to be sent on the control segment in the frame based

on an average transmission interval for each signaling channel.

19.  The apparatus of claim 1, wherein the control segment hops across

frequency from frame to frame.

20.  The apparatus of claim 1, wherein the at least one processor is configured
to determine subcarriers used for a traffic channel, to determine 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.

21. 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, wherein the processing the signaling for the signaling channels comprises

mapping a message for each of the signaling channels to a Walsh sequence among a



determning frames in which a control segnent is sent; and for each frane
in which the control segnent is sent, processing signaling for signaling
channels to be sent on the control segnent in the frane, wherein the
processing the signaling for the signaling channels conprises mapping a
nmessage for each of the signaling channels to a Wal sh sequence anong a 31
plurality of Wal sh sequences, and chanpelizing the Wal sh sequence for each
signaling channel with a channelization code for the signaling channel, and
snappi ng the processed signaling to a tinme-frequency region used for the

GPDM Synbal ey 95 S e R R e e R Yk Sk oRe =

si gnal i ng chamet Wh a shamalizangn codenfioeths sipoaforg chesnefjendr at i ng t he

channel i zati on code for each signaling channel based on i ndex or the
T e Chan TP PR e por gy Pape ok e Hageney et el Coce ve

the signabim mgﬁr%lm, ¥RereihnRe %EH@Queﬁfcy 6d AR ofdpriskIOF DMyl | 9T OCessi ng

the signaling for the signaling channel s conprises scranbling the signaling

for the signaling channels with at |east one scranbling sequence. 24. The

met hod of clai m,23, erei he. cessi.ng the si.gnaling for.the signaling
channel s conpriSes 5@?5F§PBREC@HEEBP%FWEn eFV%ﬁ@?%%ﬁﬁsgngﬁ5@fﬂg sequence
based on appnhGedhahndd cdniprises term nal sending the signaling channels and an

identifier for a base station intended to receive the signaling channels.
25. The net hod geferaingiths chrnnelizatien ¢pde tier gsetosisrpding ghame! asechan pgdeer t he

signaling . i.8es, .conhi. S| l. ] f i gnaling
channels,t?&ﬁ%%%%ﬁW%%ggﬁﬁggggﬁﬁﬁﬁggkggﬁhgﬁﬁﬁ%ggﬁl??%gggég%gﬁgﬁg?n to obtain
si gnal i ng sigylifodhannénd mappi ng the signaling synbols to the time-frequency
region used for the control segnment in the frane.
23.  The method of claim 21, wherein the processing the signaling for the
signaling channels comprises

scrambling the signaling for the signaling channels with at least one scrambling

sequence.

24, The method of claim 23, wherein the processing the signaling for the
signaling channels comprises

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.

25. The method of claim 21, 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.

26.  An apparatus comprising:



26. An apparatus conprising: 32 neans for determning frames in which a
control segnent is sent; and neans for processing each frane in which the
control segnment is sent, conprising nmeans for processing signaling for
signaling channels to be sent on the control segnent in the frame, wherein
the neans for processing the signaling _for the signaling channels conprises
means for mappi ng a nessage for each of%the signaling channels to a Wlsh
sequence anong a plurality of Wal sh sequences, and neans for channeli zing
the Walsh sequenceffgr each ﬁi naLing.ﬁhanqgl with a chgnn&lization code
for the signal g QhAFRET NG JEFMrS AhEHEl & COUFNSHRMYHE FPo&8sed signaling to
a tine-frequengah £t ProcesRg chel frath&f WIRBH fmlcoﬁ@ame%hedtms $ne chmprEing Wher ei n
the time-frequency region conprises OFDM synbols. 27. The apparatus of

cl ai m 26, wher 8leans foe pipsessingfsoanalinpios signd patchannsisga e isery onfleg conkel si gnal i ng
channel s I se S I rafi . i,Zzat | C for each
signaling%gﬂg%%z ﬁgggﬁﬁagﬁafgﬁﬁ?ﬁﬁﬁﬁf@§¥5§ﬁgﬁgﬁgﬁﬁ$?ﬁ %ﬁgﬁﬁg %gﬁ an

i denti fi echimels@oh@asesshahs @it maph@gdanessaperfecaicl of the Rgnsligelahmds whannel .

28. The aRBaratus of claim 26, wherein the neans for processing the

si gnal i ng W#lgh sednence pgRag A R rel itk ahBashsemsnreseandrgans forghagneligingtheng t he

si gnal i ng /3, {diferl mal:mg 25 Qﬁérﬁlew;vft a SharinBRS}iof D&de BOF IR hhi}g sequence.
S 0 5% gt

29. The appar at clarm erein the neans for processi e
si gnal i ng chéroel, e si gnal i ng channel s conpri ses neans for generating one of

the at | east one scranbling sequence based on an _.identifier for_.a term nal
sending the si GRAR 17 MERRIARLIEPISTTooea & adHL DA tEve-fraqueacnirgionaised o5

i ntended tQe §RGSI ¥Bmbhn SHIRhd, MhefIRMB G- frdflencY T ZBRRO APMSes GFDNII Si ng: 33
at | east one processor configured to channelize nesSages tor nultiple

si gnal i ng sghbolpel s with multiple channelization codes, to scranble the
channel i zed nessages with
27.  The apparatus of claim 26, wherein the means for processing the signaling
for the signaling channels comprises
means for generating the channelization code for each signaling channel based on
an index for the signaling channel and an identifier for a base station intended to receive

the signaling channel.

28.  The apparatus of claim 26, 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.

29.  The apparatus of claim 28, 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.

30.  An apparatus comprising:



at | east one scranbling code, and to map the scranbl ed nessages to a

ti me-frequency region used for a control segnent, wherein the

ti me-frequency region conprises OFDM synbols; and a nenory coupled to the

at | east one processor. 31. The apparatus of claim 30, wherein the at |east

one processor is configured to generate the nultiple channelization codes

for the nultiple signaling channels based on a pseudo-random nunber (PN)

generator and different seed values for the multiple signaling channels.

32. The apparatus of clai m 30, erein the. east onelﬁrpcesspr [
Be

at |
configured t Oatd%bﬁn}ft;goqfﬁg)r&fm fgygedtp ch lize pessages g?,rrbrmx signalin

is
sequercce based on

an i denti Eﬁaﬁhelé%g%ulfi&lefé}']mlenfa;%ﬁk&&shb%c@%teitpé EnanhdnRl nitgsagbawiiel s and an
identifier for a base station intended to receive the nultiple signaling

channel s. a38ast Tinescaqmpidimgtcade, @hd &l maprthg G¢ramhisd enassaghetoad tiNedEHUBIEE pr ocessor
is configured

h for the multiple signalj |
el o seqtisitused IR b ReRnar o e ar CHoloft Bk i GEBRLF Pl o

channel i zg{},¥)s;epdes. 34. The apparatus of claim 30, wherein the nultiple
signaling channels carry different types of feedback information, and

wher ei n the nesswgwsy ¢oipladie thaatdqap ese psgegssal-i ng channel s carry channel
quality indicator (CQ), beanform ng feedback information, subband feedback
information, or a conbination thereof. 35. An apparatus conprising: at |east
one processor gpnfi Ok gpatatusdeicRirmizoewlhdranels dt heashorelpracesonis@hfigegdrent s
sent and, for each frapme in which the c?ntrolw%g%nent,is sent, to extract

recei ved ta gapsEsLasthe m,lﬁi;&e ?h%elf@€%%§ o & B é‘d)g“F‘B?g tHRENES RSO PN segment
inthe frg eudm%o%h{]%urﬁ&?l(lgNggénEfaﬁﬂléﬁg'ﬁbf ef&gk&e VaREPIr eSm P symbol s, to

determ ne signal i ng channe potentially sent by a termnal on the
control seign®iig dhanrelse frame, wherein signaling from nultiple termnals are
sent on the control segnent with code division nultiple access (CDVA), and
to process the received synbols for the potentially sent signaling channels

to recover signaling,sSgidarddys JBiIhSOMVAGLN 1RV |@sT B YcesH N @A fik@el he at
| east one processor. 36. The apparatus of claim35, wherein the control

segment i $o gawtatd oneexfdhreyat(Past one scrambling sequence based on an identifier for a

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

intended to receive the multiple signaling channels.

33.  The apparatus of claim 30, wherein the at least one processor is configured
to map the messages for the multiple signaling channels to Walsh sequences, and to

channelize the Walsh sequences with the multiple channelization codes.

34, The apparatus of claim 30, 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.

35.  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, wherein

the time-frequency region comprises OFDM symbols, to determine signaling channels



frames, where Qis an integer greater than one. 37. The apparatus of claim
35, wherein the control segnent spans an entire frame for each frame in

whi ch the control segnment is sent. 38. The apparatus of claim 35, wherein
the at | east one processor is configured to transformthe received synbols
to time domain to obtain received sanples, and to descranble the received
sanples with at | east one scranbling sdquence. 39. The apparatus of claim
38, wherein the at | east one processor is configured to generate one of the
at | east one scranbling sequence based on an identifier for. the r{Ierrrina

and an i depientallysertdy adernael ogrthe sUHOl ¥ERED RGNS ‘ém%d’ﬁlef%i‘ S@B@H‘@ ™M 40. The

appar at Us{rﬁﬁtip% éflmngé’aré’@:ﬁ{&i fhe Bt 3Gt v@ith%o@egaitegi(jngr{?émpﬁ%@éess si gnal i ng

channel s e at [east one processor is configure orm channel i zati on
with a chabhe)i aalttberocessdee feoeivedeynsiogmial thegotshtiahesent sgamingicharsklinnel i zed
sanples, and to .deajode tg)e hannelee{? sanples to recover a nessage for the
si gnal i ng ' GITEMTEFIENATE ¢ Yéﬁi)%ffffat“a 4% claim40, wherein for each

potentially seg;negjogy@éljpm to@ﬂ%%ht&n\@@r&’éssbﬁas'f one processor is configured
to map the channelized sanples to a | sh sequence anong a plurality of

Wal sh sequences, and to provide a nmessage associated with the Wl sh

sequence as a covered nessage, for, .t he signali ch el . 3% The
appar at us of c?g'i m iﬁf’ a%@?%i(ﬁc}abrp 333‘3 ! '819%% olngrﬁ‘ Sf’g%gﬁttlsg?ngﬁré?vi%?rg()channel

the at | eqgheQReheRs QGESSRIegtSgreabd thgisred to generate the channelization code
for the signaling channel based on an index for the signaling channel and

an identifier for a base station intended to receive the signaling channel.

43. A nethod c rising: er-i, i RS, ' L Al ersig@MENt i'S
sent; and forgggchﬂ\e[f]%jﬁgga?&ns%a@h%?h\tevﬁ%gﬁﬁ?éo nﬁ@{:}%gm%mlcﬁgs{ent%n gfgtracti ng
recei ved gmmrldbiseath 6ama in Whithftiegunencsegmeaiiosenised for the control segnent
in the frane, wherein the tine-frequency region conprises OFDM synbol s,

determ ning signaling channels potentially sent by a termnal on the control

segnent in thesgrang,, ?ﬂﬁra@ﬁs%‘%&%r NG {AGehereiEL; SWOeSsd ¥ cdnfiBured
potentially sent signaling channels to recover signaling sent by the
t er mi nal , toharséirm thhecpived sesiatgtotting: doatain toexbtay dseived famples, and to

descramble the received samples with at least one scrambling sequence.

39.  The apparatus of claim 38, wherein the at least one processor is configured
to generate one of the at least one scrambling sequence based on an identifier for the

terminal and an identifier for a base station receiving the control segment.

40.  The apparatus of claim 35, wherein for each of the potentially sent
signaling channels the at least one processor is 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.

41.  The apparatus of claim 40, 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.



the potentially sent signaling channels conprises transformng the received
synbols to tine donmain to obtain received sanples, and descranbling the
received sanples with at |east one scranbling sequence. 44. The method of
claim43, wherein the processing the received synbols for the potentially
sent signaling channels conprises, for each potentially sent signaling
channel , perform ng channelization wi t¥ a channelization code for the
signaling channel to obtain channelized sanpl es, mappi ng the channelized

B ovi di ng. o medbage! SOUDRREAn SAE AT HEVRIL SRt s8N PR er od
nmessage  tRihntiNRe & l%ﬂbﬁéﬂo@é@%}nﬁéonf ?u':med g RRAS Ak WBarmeRkibf b fopeans for
determning frames in which a control” segment is sent; and neans for

processi ngleesanlh'llﬁg dmenftlrbasﬂdw@rﬂntlmxcfomlﬂw ellgn@égrﬁ;mnei %n@éhl@em&'ml‘rﬁ?rlay ng 36
means for gg% ”{%&deggﬁe\éggeﬁ%m% gechgm%% time-frequency region used for

t he contro e tinme-frequency region

conpri ses CFDM symbol s, nmeans for determ ning signaling channels
potentially sent by a termnal_ on the control segnent in the franme, and
neans for procédsinf Meieod @emirPEg: synbol s for the potentially sent signaling

channels to reg&gﬁl{maggﬁmeg %WF%H%CQM{(%Q@%&%‘E@S@Q{ F (y\,herel n the neans for

processing the Tecel ntl y sent signaling channels
conpri ses nmeanfrieach fratm@msfxlnclﬁrﬂmgomhd semc&nVMntsyrrbol s totinme domain to

obt ai n received sanpl es for scranbl ing the receive sarrpl es
with at |east BHECH WV?&H"@%%@%@“% eqFﬁ'écyafﬁélagé'ﬁ‘iﬂsf%? e PRl

wherei n t Qe fEBaRshe Prﬁm@ﬂ%é?éﬁ'tﬁ@tnﬁ@?re&j&%@y (3fbn &W@éﬁmm SfboROt ent Pally

sent signaling channel s’ conpri ses, eac potentially sent signaling
channel , rreansdétmmpmgfsxgmhmmchahmlnmmrzatlymmthyahermuuhamtimlqonaoh on code for

the si gnalsé Miknt ff tﬁe Prame and
processing the received symbols for the potentially sent signaling channels to
recover signaling sent by the terminal, wherein the processing the received symbols for
the potentially sent signaling channels comprises transforming the received symbols to
time domain to obtain received samples, and descrambling the received samples with at

lcast one scrambling sequence.

44.  The method of claim 43, 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

providing a message associated with the Walsh sequence as a recovered message

for the signaling channel.

45.  An apparatus comprising:
means for determining frames in which a control segment is sent; and

means for processing each frame in which the control segment is sent, comprising



means for mapping channelized sanples to a Wal sh sequence anong a plurality
of WAl sh sequences, and neans for providing a nessage associated with the
Wal sh sequence as a recovered nessage for the signaling channel. 47. An
apparatus conprising: at |east one processor configured to determ ne

transm ssion paraneters for a control_segnent, to determ ne signaling
channel s that are enabled for the conttol segnent, and to send control
information indicative of the transm ssion paraneters for the control

segnent and the _enabl ed sj.gnal i.ng, chan s for the control se n wherein
S onaling. fromermnr gy E BetlfLSHREN it 2B RGnERRL Fen ST Th Code
di vi si on Quitid| Bégenen@ S FrameDMdre i EidMiTe- oIy Fegidheconipdinés®EBMON par amet er s
for the control segnent indicate size of the control segnent and frames in
whi ch thesysbRlp.ol segment is sent, wherein the size of the control segment

Coupl ed tot e ey BLETRNANERE IR R SR ATKEN B Sreif phine?, 7oy

wher ei n t kentedl s¢gasit inothe fiamecarisor i s configured to determ ne an average
transm ssion interval for each of the enapl ed signaling channels for the
control segnmenfieansgor giegessing Aheeerivesksygbalspythe pQiRRIAIYPeRTREHING east one

processor ¢ neQR ie%'&e‘?ggnél%gdﬁhgcf%ggerﬁirrﬁﬂﬂﬂe% &@%ﬁ% for bRkss@ngnabl ed

for each of at least on€ termn e apparatus of claim1l, erein the
ti me- f r equenoygd spgbanfor drppdteeial asent bigaa ing8hOFRV coynphisdssnemd fat | east 128

sub-carriers.. 51. The nmethod of claim,21 . wherein the tine-frequency region
compr | ses TarsToae hege Ly Rl fa TR dodtn R Gug Tt 5o BRI TSRS, The

appar at us f@fdesdrahBlirdbhe YHEH/EBH Bark 116 WithTR-1EdsEOHER MY R IsQfueRQTPT | ses  at | east
8 OFDM synbol s and at | east 128 sub-carriers. 53. The apparatus of claim 30,

wherein the time-frequency region conprises at |east 8 OFDM synbols and at
st 120 b e LD, S G B BB OB D B e 100
sub- car ri eyfbols for the potentially sent signaling channels comprises, for each potentially sent
signaling channel,
means for performing channelization with a channelization code 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.

47.  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, wherein signaling
from multiple terminals are sent on the control segment with code division multiple
access (CDMA) SCHEME, wherein the transmission parameters for the control segment
indicate size of the control segment and frames in which the control segment is sent,
wherein the size of the control segment comprises at least 8 OFDM symbols and 128 sub-

carriers; and



55. The nethod of claim43, wherein the time-frequency region conprises at

| east 8 OFDM synbol s and at |east 128 sub-carriers. 56. The apparatus of
claim45, wherein the tinme-frequency region conprises at |east 8 OFDM
synbols and at |east 128 sub-carriers. 38 57. A conputer-readabl e nedium
W th code stored thereon, the code conprising: code for causing a conputer
to determine frames in which a control3’segnent is sent; and for each frane
in which the control segment is sent, code for causing a conmputer to process
signaling for signaling channels to be sent on the control segnment in the
frame, wherei n®fFEIOHY BAWRES A8 YA HFFor the signaling channel's
conpri ses code for causing a conputer to map a nessage for each of the
signaling channels to a Wal sh sequence anong a plurality of Wl sh sequences,
and channel i zé8t heTlMdimara&lescpfehdm 4f70wh@ejohhesait¢¢aaﬂ ¢n¢g3rc¢¢a$mé§| anﬁglhre@
channel i zation code for the si naJ hannel .., and de f usi,ng a
comput er - FoUSER D 4yEhes LOGTsThal Y T So o e Sl inelhe FRITIN  uoed for
the contr gb. (REEIFRDL sdghehfle frame, wherein the time-frequency reglon

conpri ses CFDNIsynboIs 58. A conputer-readable medium wth code stored

t hereon, the code conpr|5|ng code for causing a conputer to determ ne
frames in whi CQ a C?h‘t I’p%ara U g;H}:Epalm 4% wﬁéargl‘ﬁ’the Qqegsfgneeqqgé%sgo"r%%n'f \é’g" ch the
control segnment’is sentP o1 causi ng aXt ract 'Fécei ved
synbol s fﬂ@dﬂt@lﬁmd?ﬁgrfaﬂlﬁgldﬁa’h(hylstlﬁa@@ie@ﬂablé@ﬂ)rfeﬁﬂh dffaele@gramewrmmgrrent in the
frame, wherein the tinme-frequency region conprises OFDM synbols, code for
causing a conputer to determ ne signaling channels potentially sent by a
term nal on theycon ol13 t @
computer to prgcess&ﬁﬁéxgeceﬁgg "ﬂlhgﬁP%&ﬁgfumEQQﬁggg r&gﬁ;&ﬂMggﬁg S|gnaI|ng
channel s tastr&OBD&L sysnigiadridrg leaeni28Byb-toreetser m nal , wherein the processing

S1. The method of claim 21, wherein the time-frequency region comprises at

lcast 8 OFDM symbols and at least 128 sub-carriers.

52.  The apparatus of claim 26, wherein the time-frequency region comprises

at least 8 OFDM symbols and at least 128 sub-carriers.

53.  The apparatus of claim 30, wherein the time-frequency region comprises

at least 8 OFDM symbols and at least 128 sub-carriers.

54.  The apparatus of claim 35, wherein the time-frequency region comprises

at least 8 OFDM symbols and at least 128 sub-carriers.

55.  The method of claim 43, wherein the time-frequency region comprises at

least 8 OFDM symbols and at least 128 sub-carriers.

56.  The apparatus of claim 45, wherein the time-frequency region comprises

at least 8 OFDM symbols and at least 128 sub-carriers.



the received synbols for the potentially sent signaling channels conprises
code for causing a conputer to transformthe received synbols to tine
dormain to obtain received sanples, and descranble the received sanples with
at | east one scranbling sequence.

38

57. A computer-readable medium, with code stored thereon, the code
comprising:

code for causing a computer to determine frames in which a control segment is
sent; and

for each frame in which the control segment is sent,

code for causing a computer to process signaling for signaling channels to be sent
on the control segment in the frame, wherein the processing the signaling for the
signaling channels comprises code for causing a computer to map a message for each of
the signaling channels to a Walsh sequence among a plurality of Walsh sequences, and
channelize the Walsh sequence for each signaling channel with a channelization code for
the signaling channel, and

code for causing a computer to map the processed signaling to a time-frequency
region used for the control segment in the frame, wherein the time-frequency region

comprises OFDM symbols.

58. A computer-readable medium, with code stored thereon, the code
comprising:

code for causing a computer to determine frames in which a control segment is
sent; and

for each frame in which the control segment is sent,

code for causing a computer to extract received symbols from a time-frequency
region used for the control segment in the frame, wherein the time-frequency region
comprises OFDM symbols,

code for causing a computer to determine signaling channels potentially sent by a
terminal on the control segment in the frame, and

code for causing a computer to process the received symbols for the potentially
sent signaling channels to recover signaling sent by the terminal, wherein the processing
the received symbols for the potentially sent signaling channels comprises code for
causing a computer to transform the received symbols to time domain to obtain received

samples, and descramble the received samples with at least one scrambling sequence.



