1 CONTROL CHANNEL ASSI GNMENT IN A W RELESS COVMVUNI CATI ON NETWORK
BACKGROUND |I. Field [0001] The present invention relates generally to
comuni cation, and nore specifically to nethods and apparatus for
efficient control channel assignnent in a wireless comrmunication system
1. Background [0002] Commruni cation systens are w dely depl oyed to provide
vari ous communi cation services such ad voice, packet data, and so on.

These syst epp)NFYOPSCHARRET %ﬁgi@?ﬁ&ENT QK Wllﬁﬁqf’séjbﬁl\?l\/ﬁﬂﬂcveﬂ]ON

mul ti pl e-access systens capa supporting communi cati on mul tiple
users simultaneously by sharing t heNETBORKI e system resources. Exanpl es
of such nultiple-access systens include Code Division Miultiple Access
(CDVR) systens, Multiple-Carrier CDVA (MC-CDMA), W deband CDVA (W CDMA),
H gh- Speed Downl i nk Packet AccessBAK®PRDUNID e Di vision Multiple Access
(TDVRA) systens, Frequency Division Miltiple Access (FDWVA) systens, and

Ot hogonal IFreqBiehty Division Multiple Access (OFDMA) systens. [0003]
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SUMVARY [ @0@ddthoeeardi appansted fenbffidiene nbstr@r chhinde hgignmehhodsa anidlesy st ens
for allocating a plurality of users on a control channel in a wreless
communi cat F%‘ﬁgWB‘tc YSPR- one  aspect, a method for allocating a plurality
of users on a control channel includes assigning a first nunber of

nodul ati on synbols to a hop region for a control channel, and allocating
a second nlbber Ba¢kgreamd to the first nunber of nodul ation synbols. BRI EF
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forth bel ogervisensuchkenoice, prokyt dawf areinsovant THelkesystems may be time, frequency,
and/or code division multiple-access systems capable of supporting communication
with multiple users simuitaneously by sharing the available system resources.
Examples of such multiple-access systems include Code Division Multiple Access
(CDMA) systems, Multiple-Carrier CDMA (MC-CDMA), Wideband CDMA (W-
CDMA), High-Speed Downlink Packet Access (HSDPA), Time Division Multiple
Access (TDMA) systems, Frequency Division Multiple Access (FDMA) systems, and
Orthogonal Frequency Division Multiple Access (OFDMA) systems.

[0003] There is therefore a need in the art for methods and apparatus for efficient

control channel assignment in a wireless communication system.

SUMMARY
[0004] The disclosed embodiments provide for methods and systems for allocating a
plurality of users on a control channel in a wireless communication network. In one
aspect, a method for allocating a plurality of users on a control channel includes
assigning a first number of modulation symbols to a hop region for a control channel,

and allocating a second number of users to the first number of modulation symbols.

BRIEF DESCRIPTION OF THE DRAWINGS
[0005] 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



2 drawings in which |ike reference characters identify correspondi ngly

t hroughout and wherein: [0006] FIG | shows one enbodi nent for data
channel assignnent in a comrunication network; [0007] FIG 2A shows one
enbodi ment for assigning nultiple users on the sane control channel in a
comuni cati on network; [0008] FIG 2B shows an alternative enbodi nent for
assigning nultiple users on the same @ontrol channel in a conmunication

net wor k; [ 9] F 3. S ) i.rent .for n ont r.ol channel s
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enbodi ment whereindat a and control channels assignnent in a conmunication

network: and [0 ], FIG 5 sh a bl ock di agram.of an .access point and an
accesigqoéfm nal IQ ﬁdﬁﬂ?"ﬁ@fﬁe Eﬁ%ﬁ'ﬁ H@f\ﬁ?ﬁﬁlﬁ‘ﬁdﬁ@g%?’& In é‘)?SWH}“gW“OW s used
herein to gaak:serving as an exanple, instance, or illustration.” Any

enbodi nent or design described herein is "exenplary"” and is not
necesd@i07ly t o BIS.cohsthpwePngsemphadiraent dar @psigiing mHdRle usesver the pune

enbodi nent Softfol C}gaga%lqgﬁ. o%%%%ti(ﬁ‘f‘néi@&&ess termnal" refers to a device
or “data y

provi di ng volice an connectivity to a user. An access term nal
may bd0@Bhnect eBlG 2Bastooyspart altegnatiew iembodineht &g aasikEpg opltigompars en thy
deskt op corr%mter be a self anotrg-' ned device such as a personal

it .n
digital as %%%OHFPP%HI"%‘%@&O‘P@PW o | so be called a subscri ber

unit, [0s09! e St BIG. BshowkDdel €mbddaiEt €orStah iafd cofitesThenre®y fsipamentUiBed
term nal, user agent, or user equipnent. An access termnal may be a
subscri ber CYPRPNIGHIONYEFITEss devi ce, cel lul ar tel ephone, PCS tel ephone, a

cor dl gss10f €l ephpRe .4 Rows 556tRE enfbollinfthi R dR% Ah@ e trdl ShdPhe RRAEmeA W 4 €l ess
| ocal Toop (WL) station, a personal digital assistant (PDA); a handhel d

devi ce hav'pwgmuv\i@catiﬂneysw‘zrbnﬁ@cti on capability, or other processing device
Conne%(ﬁq] to a Wd, %l shgws a 'gR)QE Ialagram of an access point and an access terminal.

DETAILED DESCRIPTION

[0012] The word “exemplary” is used herein to mean “serving as an example, instance,
or illustration.” Any embodiment or design described herein is “exemplary” and is not
necessarily to be construed as préferred or advantageous over other embodiments or
designs.

[0013] An “access terminal” refers to a device providing voice and/or data connectivity
to a user. An access terminal may be connected to a computing device such as a laptop
computer or desktop computer, or it may be a self contained device such as a personal
digital assistant. An access terminal can also be called a subscriber unit, mobile station,
mobile, remote station, remote terminal, user terminal, user agent, or user equipment.
An access terminal may be a subscriber station, wireless device, cellular telephone, PCS
telephone, a cordless telephone, a Session Initiation Protocol (SIP) phone, a wireless
local loop (WLL) station, a personal digital assistant (PDA), a handheld device having
wireless connection capability, or other processing device connected to a wireless
modem.

[0014] An “access point” refers to a device in an access network that communicates
over the air-interface, through one or more sectors, with the access terminals. The
access point acts as a router between the access terminal and the rest of the access

network, which may include an IP network, by converting received air-interface frames



[0014] An "access point"” refers to a device in an access network that
communi cates over the air-interface, through one or nore sectors, with
the access termnals. The access point acts as a router between the
access termnal and the rest of the access network, which may include an
| P network, by converting received air-interface franes 3 to |IP packets.
Access point al so coordinates the nanagenment of attributes for the air
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share the samt the channel is almost constant over the hop, allowing the channel to be estimated
based on pilot symbols inserted in the hop region. The channels may be defined by one
or more of such hop regions, which may be assigned to physical sub-carriers by a hop-
permutation of periodicity N.

[0017] In one embodiment, control channels may have the same structure as the data
channels. A single control channel may, however, have capacity to handle control
transmissions for multiple users, so the control channel may be shared among multiple
users. In one embodiment, each modulation symbol is repeated P times with a P-ary
Walsh (or exponential) code overlay. Thus, P different use’s can share the same
channel, each sending (M*N)/P modulation symbols each with P-ary repetition. In this
case, multiple users may be distinguished by their unique Walsh codes. The Walsh-
repeated symbols may be placed close to each other in time and frequency so that they
see approximately the same propagation channel, and hence, different users remain
orthogonal. The modulation symbols may be generated by some symbol-mapping of
the control information bits.

[0018] FIG. 1 shows one embodiment for data channel assignment in a communication
network, e.g., in a FH-OFDMA. A plurality of users may be allocated on one or more
data channels in a wireless communication network. In one embodiment, for a data

channel, hop regions 102 and 104 are assigned to users Ul and U2, respectively. Users



channel , each sending (MN)/P nodul ati on synbols each with P-ary
repetition. In this case, nultiple users nay be distinguished by their
uni que Wal sh codes, The Wl sh- repeated synbols may be placed close to
each other in time and frequency so that they see approxinmately the sanme
propagati on channel, and hence, different users remain orthogonal. The
nodul ati on synbol s may be generated by 4sonme synbol - mappi ng of the control
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interference estimation for the purpose of data denodul ation. [0020] In a

second enb@dipeenef dagrdemodolation| - channel assi gnnent, as shown in FIG 2B,
a hopa[(c)%on 224, é?ecghééﬂg&{i}n){ntaf&sé D1 ERanhhs QI8 CasUREW S in ﬁ;bcgl'z& U and
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modul at i on igyfdionion sbiAe oA sl$ bOifeMsiBfd medilfidbn symbols within the hop region for
a control channel. In one embodiment, users assigned to a hop region may not overlap
on the same modulation symbol in the assigned hop region.

[0021] In a third embodiment, a combination of the first and second embodiments
described above may be used. In the above embodiments, one or more pilot symbol
embedded within the control channel, which are used for demodulating the control
channel, may be used for reverse-link timing control loop.

[0022] For some control channels, e.g., ACK/NACK, where there may be only 1 bit of
information, one may use binary phase shift keying (BPSK) or on-off keying (OOK)
demodulation techniques. On-off keying may have advantages in case of false forward-
link channel assignments, in which case the NACKs of the incorrectly assigned user do
not interfere with transmissions of the legitimate owner of the channel. For the
ACK/NACK channel, a means of reducing the probability of mistaking NACK for
ACK, or vice versa, may be required. An ACK mistaken as a NACK results in an
unnecessary retransmission of the packet, whereas a NACK mistaken as an ACK may
result in not retransmitting an unreceived packet, causing a packet error. This may be
done in BPSK using a biased decision threshold, and in on-off keying by appropriate
setting of the decision threshold. For on-off keying, an absolute threshold setting or one

based on the long term average interference variance may result in performance being



[0021] In a third enbodi nent, a conbination of the first and second

enbodi nents descri bed above may be used. In the above enbodi nents, one or
nore pilot synbol enbedded within the control channel, which are used for
denodul ati ng the control channel, may be used for reverse-link timng
control loop. [0022] For sone control channels, e.g., ACK/ NACK, where
there may be only 1 bit. of |nfornat|§p one may use binary phase shift
keyi ng (BPSK) or on-off keying (OOK) enodul ati on techni ques. On-off
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channel . [ 00 requency” hoppi ng system ma op regions
in a franeto bmdbudgcamdsctiony [benaggrobqdedent digoinuset phHhep fegiops Witbimsa fodmd r anes
di'sjoint i rr]natyibr(I,Ea'ssigned to different control channels, e.g., REQ/CQI and ACK/NACK control
channels, so that these control channels may not be transmitted simultaneously. In one
embodiment, each data channel will be scheduled on one interlace. In one embodiment,
the user’s control channel hops may be scheduled on a different interlace from the data
channel interlace assigned to the same user.
[0024] Fig. 3 shows one embbdiment for communicating data and control information
in interlaced frames, e.g., in an FH-OFDMA wireless communication network. The
FH-OFDMA system may have multiple hop regions in a frame, and a number of
specific disjoint frames of information on a channel may be grouped into a frame
interlace. For example, in FIG. 3, frames 1, 4, and 7 are grouped into a first frame
interlace {x1, x2, x3, . . .}, and frames 2, 5, and 8 are grouped into a second frame
interlace {y1, y2,y3,...}.
[0025] In one embodiment, data channel information may be communicated by at least
one frame of a first frame interlace, and the control channel information may be
communicated by at least one frame of a second fame interlace. For example, in FIG. 3,
data is communicated by two hop regions 302, 304 in the first frame x1, and two hop
regions 306, 308 in the second frame x2, belonging to the first frame interlace.

Similarly, control information is communicated by two hop regions 312, 314 in the first



Si mul t aneous transm ssions on independently hoppi ng sub-carrier groups
(i.e., multiple data channels) fromthe sane user tends to increase

out - of - band em ssions due to power anplifier's (PA) non-linearity, which
may necessitate hi gher PA backoffs that translate to |ink budget
reduction. In one enbodi nent, disjoint set of hop regions within a frame
may be assigned to different control cleannels, e.g., REQ CQ and ACK/ NACK
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one interlaces, may be assigned to the same user.

[0028] For example, as in FIG. 4, at least two frame interlaces {yl, y2, y3, ...} and
{z1, 22, 23, . . .} of contro] channel are assigned to the same user, whose data channel
may have been assigned to frame interlace {x1, x2, x3, .. .}. Here, hop regions 402 and
404 in frame y1 and hop regions 412 and 414 in frame z1 are assigned to one or more
control channels for the same user. As discussed above, if more than one control
channel were assigned to the same frame, the control channels may each be assigned to
a different hop region of the same frame, e.g., hop regions 402/412 and 404/414 may
carry different control channels. In this example, a first control channel, e.g.,
ACK/NACK, is carried on hop regions 404 and 414, and a second control channel e.g.,
REQ/CQ], is carried on hop regions 402 and 412.

[0029] In the embodiments discussed above for assigning data and control channels to
unique hop regions in specific frames, and/or interlaces, such time and/or frequency
assignments may be communicated to an AP/AT. In one embodiment, the AP/AT may
send separate messages for data channel and control channel assignments, which
generally increase air-interface overheads.  Alternatively, the control channel
assignment is made dependent on the data channel assignment, thus; reducing the

number of messages.



different or disjoint hop region in the same frane of the interlace. For
exanple, in FIG 3, control information of a first control channel d,
e.g., ACK/ NACK, is comrunicated by hop region 312 in the first frane yl,
and control information of a second control channel C2, e.g., REQCQ, is
comuni cated by hop region 314 in the first frame yl. [0027] There nmay be
situations where a user needs nore control channel resources than
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hop regions that the RL control channel may be communicated on. For example, a
forward-link data channel assignment message may correspond to specific hop regions
assigned to a control channel e.g., ACK/NACK, in a table maintained in a database at
the AT.

[0033] The disclosed embodiments may be applied to any one or combinations of the
following technologies: Code Division Multiple Access (CDMA) systems, Multiple-
Carrier CDMA (MC-CDMA), Wideband CDMA (W-CDMA), High-Speed Downlink
Packet Access (HSDPA), Time Division Multiple Access (TDMA) systems, Frequency
Division Multiple Access (FDMA) systems, and Orthogonal Frequency Division
Multiple Access (OFDMA) systems.

[0034] FIG. 5 shows a block diagram of an access point 110x and an access terminal
120x, for implementing the disclosed embodiments as discussed above in connection
with FIG. 1 through FIG. 4. For the reverse link, at terminal 120x, a transmit (TX) data
processor 514 receives traffic data from a data buffer 512, processes (e.g., encodes,
interleaves, and symbol maps) each data packet based on a selected coding and
modulation scheme, and provides data symbols. A data symbol is a modulation symbol
for data, and a pilot symbol is a modulation symbol for pilot (which is known a priori).

A modulator 516 receives the data symbols, pilot symbols, and possibly signaling for



[ 0030] In one enbodi nent, the allocation of the control channels, i.e.,
the WAl sh code and the tinme-frequency grid positions that the access
termnal may use for uplink control transm ssions, nay be nade inplicit
in the downlink transm ssion(s) to avoid having to signal multiple
messages over the air-interface. In one enbodinent, a first, e.g.,

REQ CQ, control channel allocation is det erm ned based on the user's
MAC-I D, and a second control channel, 8e.g., ACK/ NACK, allocation is based

on the usef,S.MAC1IR g-gg-‘ergr(org)g@%@&mﬁion andRf o¥h|3ﬁg1fo%s rgdas sg&lffl&iwnel

whi ch is being ackno I'n one enbodi , a uni
i dent i fi cathemystemdend erayides Aread pfsouipyi dpimsd Aodrangmtter awt e TMTRY Hi&al

d
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| D. | n oneoapinoghipretieam tahe denerquee ai dedilattd cphalowiidd &' sasasmal abmoam Wi t h
t he corresrﬁondl 38 RL control channel assignnent is naintained in a
dat abase, PHEPREPorm of a table, e.g., at the AT. For exanple, know ng

an AT'[go3¥AC- | D, At E&eﬁq{dirﬁs(ﬁmdw}gth@ﬁ%ﬁlﬂﬂ@ﬂjs%ﬁﬂs tasindfed boterniifu REEY CA
control channel may be found froma table 032] I n one enbodi nment,
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For exanpl ea,ce1aed signwafrdml amenmdai R Mpmldeassawmmmssagdemlator
correspond fic ho i ons ssigned,to ontrol channel

ACK) Ak P30 oo ifaripa e SProatis BTt f dbdebed BRI it

di scl osed gﬂsbmds ra%fﬁc&dnamabgynmw i ellch (hré‘tmbl@nestﬁﬁateOchth’d:aUht@n@/nﬂfolst he
foll owi ng technol ogi es: Code Di vi 5| on Multiple Access % systens,

Ml tiple- Eapsmigd oo grmenatio P 1K b &7r5 Ve ci\%ﬂmsorﬁ %HYOSEﬁé%ﬁj
Downl i nk  Rac K&mtdF aESiaps( HgiQPeﬁ)eaveI' :ma detddes) @R dMiictcdrlat AmRsstor BRI

systems, Freguency Division i pl e Access (FDVA) systens, and
Ot hogonal t@mwh@ddyf)\mﬂm@l:mddmalfvlitbiltéem@%ss (OFDMA) systens. [0034]

'Itzle?m i%q%%?ﬁoi (# O&% ﬂk\?emmlﬂ%aﬁgﬁg?é%@g'e rﬁ)gg&%g S asa@escussed
above in cepronessodn m tovdehérafel data dyritiolsouméduGitord562@ceivdsethe @arsymbblisnk, at
term nal 112)80t syl%bglrs aan sxgnafl }ordhe f%m rard link, performs (OFDM) modulation and/or
other pertinent processing, and provides an output chip stream, which is further
conditioned by a transmitter unit 564 and transmitted from antenna 552. The forward-
link signaling may include power control commands generated by a controller 570 for
all terminals transmitting on the reverse link to AP 110x. At terminal 120x, the
modulated signal transmitted by AP 110x is received by antenna 520, conditioned and
digitized by a receiver unit 522, and processed by a demodulator 524 to obtain detected
data symbols. An RX data processor 526 processes the detected data symbols and
provides decoded data for the terminal and the forward-link signaling. Controller 530
receives the power control commands, and controls data transmission and transmit
power on the reverse link to AP 110x. Controllers 530 and 570 direct the operation of
terminal 120x and access point 110x, respectively. Memory units 532 and 572 store
program codes and data used by controllers 530 and 570, respectively, for implementing
the disclosed control channel allocation techniques.
[0037] The signaling transmission techniques described herein may be implemented by
various means. For example, these techniques may be implemented in hardware,

software, or a combination thereof. For a hardware implementation, the processing

units used to process (e.g., compress and encode) signaling may be implemented within



processor 514 receives traffic data froma data buffer 512, processes
(e.g., encodes, interleaves, and synbol maps) each data packet based on a
sel ected codi ng and nodul ati on schene, and provides data synbols. A data
synbol is a nodul ation synbol for data, and a pilot synbol is a

nodul ati on synbol for pilot (which is known a priori). A nodul ator 516
recei ves the data synbols, pilot synbol9%, and possibly signaling for 8

the reverse |ink r f.or e DIV). l.at i.on g{gﬂll her. pro. i as
specified 1896 %t Weo rets)jg/%qheﬁ%mna% Cl%Qﬁggrg{éd}lﬂg Fedm ggf ’ dﬁ%lgﬁtSIggali %gée%%}g
transm tt eDSPd)} digitudl R)griall Sroqesone Skewey €D§PDs) oprogmatendbte dogt odpvicks | t er s,
anplifies, freqguency upcaonverts) th tput chip stream and .gener ates
a nodul at _e&ﬁg&(jn Fﬂjum%ﬂnﬁ%@ﬁﬁ%ﬁﬁ%#ﬁaybegwggf?f éﬁoceé?f_{g%nﬁod“@ S [”B_%@S] At
access poi RbntkofiBds, IkERSprobéi8ogDetHERE e oRcORAlsSdekigAEE I8 bérstmbihetf@hdtiondl 120X
and other termnals in conmunication with access point 1l Ox are received

by an ant dessabsbberein, pg spmbination thererbyviRne pmgessingcwysdised &0 gecode @pdii t i ons
and digiti P i : Vj cei ved
Sl co. - ACGRmBER e SERYHE R WIS pORLAR) ERane BemBRTASICRL DERS ah
detects) theomecei ved sanples and provides detected data synbols, which

are nqj estinpte of .the .data synbol transmtted b he .termnals to AP
o BLCe! vePoraronkiE MRIGHINEES Bes'GRIRLIRLH IRl PR GEIR N o,
dei nt er | eavaplemamed datomhedlled eg.defceedures, daiciiony aolss dr)rthaasdiforth ahéri nal
and provi des decoded data for Ehat term pal . [003&] For the forward |ink,
at AP 110x funcpaps descriped heyedn., The: safwate fAcs mex Reatiered jt 8 CRaqsy UBEEE-o
gener at e dglegnopy P52 oS TIE UG ) andbededul&hy £probfi8od@lcd SHIFBIR-S30 oPi | Ot
synbol s, and signaling for the forward Iink,” perfornms (OFDM rnodul ation
and/ or ot Ré®). p%hq ma@aty pribawy Jlerigplenmatedr ihindke arpcessopon exieny tottheam
which is f (;E§ér conditioned by a transmtter unit 564 and transmtted
from ant enna . The forward- link signaling may include power control
commarif@39gener afbelpivyioas depntiptoin afthesdiseldsed embbdiments id pravided roamshlie ity ng on
the reverse link.to, AP 110x. term.nal 120x, the dul at ed. si gnal
trans £t edeByh A g &% e make pif e el SR Poflisfida®
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obtain detecte

principles defined herein may be applied to other embodiments without departing from
the spirit or scope of the invention. Thus, the present invention is not intended to be
limited to the embodiments shown herein but is to be accorded the widest scope

consistent with the principles and novel features disclosed herein.



data synbols. An RX data processor 526 processes the detected data synbols
and provides decoded data for the term nal and the forward-1ink
signaling. Controller 530 receives the power control conmmands, and
controls data transm ssion and transmt power on the reverse link to AP |
| Ox. Controllers 530 and 570 direct the operation of termnal 120x and
access point 110x, respectively. MenoryOunits 532 and 572 store program
codes and data used by controllers 570, respectively, for

i npl enenting the disclosed control €hannel allocation techniques. [0037]
The signaling twanasiicksmedist echni ques descri bed herein may be inpl enent ed
by wvarious neans. For exanple, these techniques may be inplenented in
hardware, software, or a conbination thereof. For a hardware

i npl ement ation, 1t he RrAGRE® FatdalloditineSa PReity Of REREBAS (@i ch&PBPMess and
encode) signaling may be inplemented within 9 one or nore application
speci fi c i Miglgsetasrmenisation metwonls|tsmethad gemRASING gnal processors ( DSPs),
di gital signal S| [ . r 00 [ CeS
(PLDs), 11old prosaaicd B AEhersr Sllhin R GATREL S GP e CRASSPS, o
m cr o- conthamhtleasl i croprocessors, other electronic units designed to
performthe functions described herein, .or.a conbinati t hereof . The
processi ng uni t@%gté‘bg?%ec%@b‘@gbeéﬂ usea’gggf?pffrés%m? E%‘i“&??‘ﬂ?ti%syf{@?“al so be
i npl enented with one or nore ASICs, DSPs, and so on. [0038] For a
software inplenentation, the signaling transm ssion techni ques may be

i npl ement ed wi t i modOicedngthedy of “glaigc dgorhsein saidc pilenatng dHEN G ocIMYIsEhat

per form t hgnodalifieh bRARitHESME sRRHd REMBATDE uihie iR NdadediR JFadesrsiRimte oft or ed
ina menory unit (e.g.,  nmenory unit 532 or 572 in FIG 5) and executed by

a processomogelagon sysahels ol | er 530 or 570). The menory unit may be

i npl emented within the processor or external to the processor. [0039] The
previ ous description of the disclosed enbodinents is provided to enabl e
any person skiBl ed Tie tleehodréf tleimmi@k evhereirusacht bfether plemihity of viensdcomd

Various nodifjcations to these enbodinents will . be readily app: t to
Chose. ski | DT P RES fstienes i 16, Sre Mep AN S3mhol 1§ 2S1EREd P ARHCRAVEMh ray
be appliedcbde. ot her enbodi ments without departing from

4. The method of claim 1, wherein said allocating further comprises
allocating each one of the second number of users to at least one of the first number of
modulation symbols such that no two users overlap in any one of the first number of

modulation symbols.

3. The method of claim 1, wherein at least one pilot embedded within the

control channel is used for controlling reverse-link timing.

6. The method of claim 1, wherein the wireless communication network

further comprises an OFDMA air-interface.

7. A method for communicating data and control channel information in a
wireless communication network, the method comprising:

grouping specific disjoint frames of hop regions on a control channel into at
least two frame interlaces; and

communicating data channel information by at least one frame of a first frame

interlace; and



the spirit or scope of the invention. Thus, the present invention is not
intended to be |limted to the enbodi nents shown herein but is to be
accorded the w dest scope consistent with the principles and novel
features disclosed herein. 10 CLAIMS Wat is clainmed is: 1. A nethod for
allocating a plurality of users on a control channel in a wreless
conmuni cation network, the nethod conpltlsing: assigning a first nunber of
nodul ati on synbgols to a ho gi,an_for tro an : d allocating
a second nunber“0 m‘ﬁrg%ﬁg‘gtc@n{re‘e(:h%?’?es]tmfﬁﬁn (ifez’g b&f $tr}8%fglog{]i%]3ﬁle;%3rﬁjsoﬁcé’?ac 2.
The net hodfrafe édtarlace.l, wherein said allocating further conprises
allocating a plurality of the second nunber of users to at |east one of
the first nunber of nodulation synbols. 3. The nethod of claim 2, wherein

each of the plugal i t'yhedhethb& oS E6RNY, whetbiBghe Afst BaAESnRIRIINBGhd @cbite sane
nodul ati on synbol is assigned a unique Wal sh code. 4. The nmethod of claim

1, wher ei nfra@E énterlace baye theysamg forest: conpri ses  al l ocati ng each one of the
second nunber of users to at |east one of the first nunber of nodul ation
synbol s such that no two users overlap in any one of the first nunber of
modul ati on synb®l s. TBhe méthodret daoh biwheteai the Wirelhec@mnmusitatiopastwake pi | ot

enbedded wi.t hin the. con channel. is used for controlling reverse-Ilink
timng. 6\.Mf &' FREPRTBE %’f&éﬁg/]{%lfn%ﬂﬁaé:?‘ei n the wirel ess conmuni cation

network further conprises an OFDVA air-interface. 7. A nmethod for
comuni cating data and control channel inforpation in a wreless

communi cati on n&t-worR methed 1RECABIMURISAYRE <OnHg! changtipnFrymatiiin & ®irgless oi nt

frames of RORMIRGARATAIOR hOMeiRl coRpRGtel: i nto at  [east two frame
interlaces; and
grouping specific disjoint frames of hop regions on a control channel into at

least two frame interlaces; and
communicating a plurality of control channels by a plurality of disjoint hop

regions within a frame of an interlace.

11.  The method of claim 10, wherein the plurality of control channels further
comprises ACK/NACK and REQ/CQIL.

12. The method of claim 10, wherein the wireless communication network

further comprises an OFDMA air-interface.

13. A method for allocating reverse-link (RL) control channel for an access
terminal in a wireless communication network, the method comprising:

assigning a unique identification code to an access terminal (AT); and

allocating at least one hop region corresponding to the unique identification code

to a RL control channel for use by the AT.

14, The method of claim 13, wherein the unique identification code further

comprises MAC-ID and the RL control channel further comprises REQ/CQL

15.  The method of claim 13, wherein the unique identification code further
comprises MAC-ID and the RL control channel further comprises ACK/NACK.



comuni cating data channel information by at |east one franme of a first
frame interlace; and 11 comunicating control channel information by at
| east one frane of a second franme interlace. 8. The nethod of claim?7,
wherein the first frame interlace and the second frane interlace have the
sanme format. 9. The method of claim7, wherein the wirel ess conmuni cation
network further conprises an OFDVA ait2interface. 10. A nethod for
communi cating ¢ f”%h&hﬁ‘&ﬁ&l drNE@Tetd O&héﬁém W Esgl;cel%éon o?”lﬁ%“h835§°
network, the nethod co I'sing. grouping i i c o1t frames
regi ons onidengfication Icod}ahaxdnmle coméspomding Réaxontmlwharﬁrreaasaxgnmeenlsaxmﬁamamd
communi catin ng,a tﬁl urality of control channels by a plurality of disjoint
hop regi ofsT 5% a frame of an interlace. 11. The nethod of cl aim 10,
wherein the plurality of control channels further conprises ACK/ NACK and
REQ CQ . 12. The method of claim 10, wherein the wireless conmunication
network furthet-conprinehed foy abpgating BLr coniobehangel fon an apcespierpmak bra

al l ocati ng%@%ﬁ&%&ﬁﬂ&r&ﬁ%w&%& %etﬁgﬁ%nsﬁ an access termnal in a
Wi rel ess communi cati on network n\%l sing: assigning a unique
identification segeingas fam?adbels@ atnsacmSﬂ@Irm(WI'QAT)amdi al l ocating at I east
one hop region rres t.0 _the uni ue i |cat|o code

control channel gl?o(g:atm aﬁq%asp(?'ﬁ hOBCfengh COREONE ' E) thefasscg rﬁ?rf'é‘ db\ﬂ‘él’el n the
uni que |delklﬁdoﬂablmlanmﬁﬁufsubﬂherAT.corrpr| ses I\/AC—I D and the RL control
channel further conprises REQ CQ. 15. The nethod of claim 13, wherein the
uni que identification code further conprises MAC-ID and the RL control

channel furt her gonprhesRethOEIE MAPK.17 1% herein the forward link carries a channel ID
and the RL control channel further comprises an ACK/NACK control channel

hop

associated with the forward-link channel ID.

19. The method of claim 17, wherein an association of the assigned forward

link with the corresponding RL control channel assignment is maintained in a database.

20. A method for communicating data and control channel information in a
wireless communication network, the method comprising:

grouping specific disjoint frames of hop regions on a control channel in a
plurality of frame interlaces; and

communicating data channel information by at least one frame interlace; and

communicating control channel information for a user by at least two frame

interlaces.

21. The method of claim 20, wherein the two frame interlaces are

contiguous.

22. The method of claim 20, wherein the user is a MIMO user.

23, The method of claim 20, wherein the wireless communication network

further comprises an OFDMA air-interface.



16. The method of claim 13, wherein an association of the unique
identification code with the corresponding RL control channel assignnent
is maintained in a database. 17. A nethod for allocating RL control
channel for an access termnal in a wreless conmunication network, the
met hod conprising: assigning a forward link to an access term nal (AT);
and allocating at |east one hop regionl3corresponding to the assigned

forvard link, to, a R oot ol Channghadgr Lisealy LA AT. 18, Thgethod

of claim1l7, whérein the forward carri es a channel e RL
control chasmsunitatidnherwaknhe medodaomp@MHNACK control channel associ ated
with the forwarg(ﬁl i nk channe met hod of claim 17, wherein an

| bR 49 he _
associ ation of UHETHULE LHEYeH BOWE AT at1§a5konGicPHe AL cor r espondi ng RL

control channel JassulHiABAtcohfolNEhamicR biked oh Mheddigitiseeeivedbowdr Fatthed f or
comuni cating data and control channel information in a wreless

communi cat Feseive@eedsr k, the nmet hod conprising: grouping specific disjoint
frames of hop regions on a control channel in a plurality of frame
interlaces; and conmuni cati ng data channel information by at |east one
frame interl ace?25.andThec owthediof afdimg24c oviierenl thehandn dhrtharfcompeitésonufiigne a user
by at Ieas%ﬁﬁﬁf f.ranme ipt@rkaces.i%%ﬁ TQ; n%%pod of claim 20, wherein the
two frame i ﬁ"&%é‘?e%{?% ores {’P‘é‘h“&ug_ o5 e net hod of claim20, wherein
the user is a MMO user. 23. The nethod of claim 20, wherein the wireless
communi cation network further conprises .an %%r-interface. 13 24. A
I

( an OF
method for dermodl at FhigMEeBAf FGIm Etralprapinithe Coda Ty SomeBTaR Y St o
net wor k, t RedeBAhOGh EROIT: irTbishtion BehLKikEidH. Ny recei ved power for at | east

one code; and
27.  The method of claim 24, wherein the control channel further comprises

an ACK/NACK channel.

28. The method of claim 24, wherein the wireless communication network

further comprises an OFDMA air-interface.

29. A computer-readable medium carrying means for implementing a
method for allocating a plurality of users on a control channel in a wireless
communication network, the method comprising:

assigning a first number of modulation symbols to a hop region for a control
channel; and

allocating a second number of users to the first number of modulation symbols.

30. The medium of claim 29, wherein said allocating further comprises
allocating a plurality of the second number of users to at least one of the first number of

modulation symbols.

31.  The medium of claim 30, wherein each of the plurality of the second
number of users assigned to the same modulation symbol is assigned a unique Walsh

code.



denodul ati ng a control channel based on the determ ned received power for
the received code. 25. The nethod of claim 24, wherein the code further
conprises a unique Wilsh code reserved for determning interference
power. 26. The nethod of claim 24, wherein the code further conprises any
Wal sh  code that is unused for information transm ssion. 27. The met hod of
clai m 24, wherein the control channel f#irther conprises an ACK/ NACK

channel - 28. ey et bodl ilanh AT 2WNGRELR, LOE MoLEIESRBOITHALARL T O

net wor k further conprises an air-interface A conput er -readabl e
medi um car rellogatngreavhoont @f thermb@mbmmmg ofwsersetoho teaftome aif Itlcfcﬁmst mgnbx:r of
plurality of odd §Frs on cocnt tn aonlqs%rs éverl% \% rael ess &orgru q%t O?
network, t AL ﬂ%ay% P?éﬁ 6 aSS|gn|ng LR 897 RURBE ot B EIAL! on
synbol s t onsdoRpos &@htws.f or a control channel; and aIIocatlng a second
nunber of users to the first nunber of nodul ation synbols. 30. The medi um
of claim?29, wherein said allocating further conprises allocating a

plurality of thessecoRdnpYTREst PimUDEehRe a’%tlealstetﬁﬁtpﬂ%‘@m@éddfe@@utiﬂnrtﬁé
nunber of nodulation symbols. 31. The nmedi um of clai m 30, wherein each of

t he pl ural centrabfhaninel is werdrfdr canirallioag roersadkdiningi gned to the sane

nodul ati on synbol is assigned a unique Wal sh code. 14 32. The nedi um of
claim 29" wherein said allocating further conprises allocating each one of
t he second nunb@4. of Thiseediutmmfataith@8svhaee tlef wirdlessfcomsdunivaritre netebrk

nDduIatlonfs nbol s such hE@%@E twp users overlap in any one of the first
nunber UFHERIGYTS &Y aigANCCE hedi um of clai m 29, wherein at
| east one pilot enbedded within the control channel is used for

controlling reverse-link timng.

35. A computer -readable medium carrying means for implementing a
method for communicating data and control channel information in a wireless
communication network, the method comprising:

grouping specific disjoint frames of hop regions on a control channel into at
least two frame interlaces; and

communicating data channel information by at least one frame of a first frame
interlace; and

communicating control channel information by at least one frame of a second

frame interlace.

36. The medium of claim 35, wherein the first frame interlace and the second

frame interlace have the same format.

37. The medium of claim 35, wherein the wireless communication network

further comprises an OFDMA air-interface.

38." A computer-readable medium carrying means for implementing a
method for communicating control channel information in a wireless communication
network, the method comprising:

grouping specific disjoint frames of hop regions on a control channel into at
least two frame interlaces; and

communicating a plurality of control channels by a plurality of disjoint hop

regions within a frame of an interlace.



34. The nmedium of claim?29, wherein the wirel ess conmmuni cati on network
further conprises an OFDVA air-interface. 35. A conputer-readabl e nedi um
carrying nmeans for inplenenting a nmethod for comruni cating data and
control channel information in a wireless comunication network, the
met hod conprising: grouping specific disjoint frames of hop regions on a
control channel into at |east two frab® interlaces; and comunicating
data channel information by at |east one frame of a first frane
interlace; and comunicating control channel information by at |east one
frame of a secop@ fTiarenedhinerof ate#m 38. whdreinmddi ploratify of abfir@Schawhds ei n

theflrst frame interl frane interl ace have the sane
f or mat . %écm%ﬁﬁﬁﬁﬁ%@ﬁ%@el n the wirel ess conmuni cation
net wor k furt her conprises an OFDVA air-interface. 38. A conputer-readable

medi um carrying means for inplementing a method for conmunicatin cont r ol
channel i nfornma#@.on The medipmel ekim 3B rhpngie Hiei oireless spmBtuRICat gfenaiwe

conpri si ing f&%ll'eas B‘f@FﬁMAgllrﬂthlf&te frames of hop regions on a control

channel rame 1 nterlaces; and conmunicating a plurality
of control channels by a plurality of disjoint hop regions W|th| n a frane

of an interl ace, The m of,. cl ai m 38, Wnerenth urallty of
control channel & fu‘?t ﬁ@ppl@gn&g?éjagge MRAIT AR YHI8d TRELY éjﬁ 8“%9% um of
claim 38, wheiodi for tahecathg ebRss- G TRIL) coatrbl0bhaAgé W kan atcuéstsheﬁmmrmu ses an
OFDVA air-interface. 41. A conputer-readabl e nedium carrying neans for

i mpl enent i Hdrekess GRTABHCFIGR nﬁ‘lwoéléélﬂq MehpdGUPRIBING nk (RL) control channel
for an access t gifphiiRla nfuR identification code to an access terminal (AT); and

allocating at least one hop region corresponding to the unique identification code

to a RL control channel for use by the AT.

42. The medium of claim 41, wherein the unique identification code further

comprises MAC-ID and the RL control channel further comprises REQ/CQI.

43.  The medium of claim 41, wherein the unique identification code further

comprises MAC-ID and the RL control channel further comprises ACK/NACK.

44.  The medium of claim 41, wherein an association of the unique
identification code with the corresponding RL control channel assignment is maintained

in a database.

45. A computer-readable medium carrying means for implementing a
method for allocating RL control channel for an access terminal in a wireless
communication network, the method comprising:

assigning a forward link to an access terminal (AT); and

allocating at least one hop region, corresponding to the assigned forward link, to

a RL control channel for use by the AT.

46. The medium of claim 45, wherein the forward link carries a channel ID
and the RL control channel further comprises an ACK/NACK control channel

associated with the forward-link channel ID.



Wi rel ess communi cati on network, the nmethod conprising: assigning a unique
identification code to an access termnal (AT); and allocating at |east
one hop regi on corresponding to the unique identification code to a RL
control channel for use by the AT. 42. The nedium of claim4l, wherein the
uni que identification code further conprises MAC-ID and the RL control
channel further conprises REQ CQ . 43.10he medium of claim4l, wherein the
uni que identification code further conprises MAC-ID and the RL control
channel further conprises ACK/ NACK. 44. The nedium of claim4l, wherein an
associ ati on of #he uRhemedivingdstaimiddavhaeingodesogiatinn phihe csigredgondirhg RL
control chanpel si gnpent,. i i i Ik ase. .
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all ocating RL control channel for an access termnal in a wreless

conmmuni cati on nﬁéiwor k, the net ho@ conpri si ng; ass%’ggg ng a forward tJ ink to
an access ternifial (‘A‘I‘j",“_’%‘rtﬁ!i'r%dla € dPTHY LV EgsT YRR BPleggnipg a for

cor r espondpfmbfichdiy asai Haechntor Whdndel infférmatitn A RlwifeRRt lc@mnthaanel for
use by the AT. 46. The nedium of claim45, wherein the forward |ink

carries a 8ttaeHethe methetheppMBIE control channel further conprises an

ACK/ NACK contro e Al i f rd-1J D. 16
47. The nedi um rfogl@ﬁgﬁ%ﬂg@%ﬁmﬁ%bg?ﬁggwogggkzﬁ 5%09%\;1&0%1 C’%) htg&agglﬂgﬂg 4orvvar d
i nk with phealicpof fempoimtirtagesRindcont r ol channel assignment is naintained in

a database. 48. A conputer-readabl e nmedi um carrying. neans for

ol emont i g a FUPROOETREE NG B G PR BT Pkt on i n
a wrel ess comgth@aticaihg dmitreb thkannélniaformblierdl faroMaEdrHyn e le@st QWpi figne
specific disjoint franes of hop regions on a control channel in a
plurality &H&eie interl aces; and communicating data channel information
by at least one franme interlace; and

49, The medium of claim 48, wherein the two frame interlaces are

contiguous.
50. The medium of claim 48, wherein the user is a MIMO user.

51, The medium of claim 48, wherein the wireless communication network

further comprises an OFDMA air-interface.

52. A computer-readable medium carrying means for implementing a
method for demodulating a control channel in a wireless communication network, the
method comprising:

determining received power for at least one code; and

demodulating a control channel based on the determined received power for the

received code.

53.  The medium of claim 52, wherein the code further comprises a unique

Walsh code reserved for determining interference power.

54.  The medium of claim 52, wherein the code further comprises any Walsh

code that is unused for information transmission.



comuni cating control channel information for a user by at |least two frane
interlaces. 49. The nmedium of claim48, wherein the two franme interl aces
are contiguous. 50. The nedium of claim48, wherein the user is a M MO
user. 51. The nedium of claim48, wherein the wirel ess comuni cation
network further conprises an OFDVA air-interface. 52. A conputer-readable
medi um carrying neans for inplenentinglda nethod for denodul ating a
control channel .in Wi rel.ess .con icatio work, th met hod .

compr s ng- det 2 m TGRSR S ot F s nf B UEL EnarnB et Afgses
denodul at i agAGKENACOKOdhagiaAnnel based on the determi ned recei ved power for
the received code. 53. The nedium of claimb52, wherein the code further
conprises a unique Wilsh code reserved for determning interference
power. 54. The sgdi umedhedibdioftann sIMEHeRliNtHeRArGQE BohHuhR8iorCRIVEKSES any
Val sh code that is unused for information transm ssion. 17 55. The

medi um of Birensosprisghay @FRMAair-sierfacel channel further conprises an
ACKINACK channel . 56. The nedium of claimb52, wherein the wireless

comuni cation network further conprises an OFDVA air-interface. 57. An
appar atus for af7.ocatn appasatpd for alledatingh plis@ity obnseas aoatcomiolchamekin 4 n a

W reless co ni cati on network, conpri.sing: neans for assigning a first
nunber of Wgng%fsacﬁnﬁﬂu%mgfjgtwt%k’ﬁoﬁg S'"&gion for a control channel; and
means for all ocatimgofassigamgd Muieibedbf tioeiiltidrosyinkdls toraShopYegids Foraf

nodul ati on symbols. 58. The apparatus of claimb57, wherein said neans for
al | ocat i ngcentiot hgnnel; and

means for allocating a second number of users to the first number of modulation

symbols.

58.  The apparatus of claim 57, wherein said means for allocating further
comprises means for allocating a plurality of the second number of users to at least one

of the first number of modulation symbols.

59.  The apparatus of claim 58, wherein each of the plurality of the second
number of users assigned to the same modulation symbol is assigned a unique Walsh

code.

60.  The apparatus of claim 57, wherein said means for allocating further
comprises means for allocating each one of the second number of users to at least one of
the first number of modulation symbols such that no two users overlap in any one of the

first number of modulation symbols.

61.  The apparatus of claim 57, wherein at least one pilot embedded within

the control channel is used for controlling reverse-link timing,.

62.  The apparatus of claim 57, wherein the wireless communication network

further comprises an OFDMA air-interface.

63.  An apparatus for communicating data and control channel information in

a wireless communication network, comprising:



conprises neans for allocating a plurality of the second nunber of users
to at least one of the first nunber of nodul ation synbols. 59. The
apparatus of claim58, wherein each of the plurality of the second nunber
of users assigned to the sane nodul ation synbol is assigned a unique Wl sh
code. 60. The apparatus of claim57, wherein said means for allocating
further conprises means for allocatind®each one of the second number of

users to at |eagk, fng: ol %&b% dehficlisiBTRERCObr ARANERNL BR YRS RatieD ¢ hat

no two users overlap | Re'of 1t Irst atlo

synbol s. 6into Etrieasappaﬁranumteﬁaccsl, andn 57, wherein at I east one pi | ot
enbedded within the caontr ol Cchan ? S qslgporfgr ¢ g [reverse- i nk
timng. 62. Themglﬁrbg PBP%mSPIE ?ln%? Mhere*Y e Wi %Oél éff)%% Tation
network f fikst R@ie Goeiicese” an OFDVA air-interface. 63. An apparatus for
comuni cati ng data and control channel inforpation jn a wre|ess

conmuni cati on nBEHSIRT COyRBRfatiag sgatrol ghanpghinformation by afieasg orgplapms pica

di sj oi nt frapE$ahe @1dce0i ons on a control channel into at |east two
frame interlaces; and neans for communi cating data channel information by
at least one frame of a first franme interlace; and neans for

communi cat i ng C@{“ rofy £ Q@%Pa‘%lﬁ'of‘fc%rﬂaé?ﬂ %ege;{ 3 ah?s%ggan?e\?ﬁn&fa%ér%{]ﬁfth?al ot

second frane interl ace. € appar at us

frame i nt esdcaseframe irttéréace Secahe sdnmeafivematnt er | ace have the sane format. 65.
The apparatus of claim63, wherein the w rel ess comrunication network
further conprises an OFDVA air-interface. 66. An apparatus for

comuni cating ceMt r ofhecdpparatls of blah GRiWHRFeih theavirdM sk @bRERNLAIBTILIHNCSKI ON
net wor k, co rising; nmeans_for grouping specific disjoint frames of hop
regi ons onfUthepeRmIFisetHHARBMA aif-interface.

66. An apparatus for communicating control channel information in a
wireless communication network, comprising:

means for grouping specific disjoint frames of hop regions on a control channel
into at least two frame interlaces; and

means for communicating a plurality of control channels by a plurality of

disjoint hop regions within a frame of an interlace.

67.  The apparatus of claim 66, wherein the plurality of control channels
further comprises ACK/NACK and REQ/CQL

68.  The apparatus of claim 66, wherein the wireless communication network

further comprises an OFDMA air-interface.

69.  An apparatus for allocating reverse-link (RL) control channel for an
access terminal in a wireless communication network, comprising:

means for assigning a unique identification code to an access terminal (AT); and

means for allocating at least one hop region corresponding to the unique

identification code to a RL control channel for use by the AT.

70.  The apparatus of claim 69, wherein the unique identification code further
comprises MAC-ID and the RL control channel further comprises REQ/CQL.



into at least two franme interlaces; and neans for communicating a
plurality of control channels by a plurality of disjoint hop regions
within a frame of an interlace. 67. The apparatus of claim®66, wherein the
plurality of control channels further conprises ACK/ NACK and REQ CQ . 68.
The apparatus of claim66, wherein the w rel ess comrunication network
further conprises an OFDVA air-interfat®. 69. An apparatus for allocating
reverse-link (RL) control channel for an access termnal in a wreless
comuni cati on network, conprising: nmeans for assigning a unique
identification tbde The apparans@$ slaine 69 wigkei§ AE)uniqueddentifiamonfoode Alrthecat i ng

at | east one hop i cor.respondi to.the unique i ification code
to a RL coﬁ?‘?mseﬁm@s a{ltheﬁi[eCWOP ‘ﬂ@“ﬁ&u%w %nsﬁbﬁ‘gﬁg({\f@sd%f cl ai m 69,
wherein the unique identification code further conprises MAC-ID and the

RL control channel further conprises REQ CQ. 19 71 The apparatus of
clai m 69, wherefh t hEheygpppsetus énelpim O iWiErdpdn fssociatien cdnfiiei YeiguyyAC- | D

and the RL;goodHabn CRRAH b UhibSbndif) %iﬁgﬁﬁﬁﬁcﬁwgﬁpt i{ RS ARRE at us

of claim 69, erein an assoclatron o Ication code
with the coradmabasedi ng RL control channel assignnment is maintained in a
dat abase. 73. An apparatus for allocating RL control channel for an access
terminal in a wireless comruni cati on network, the method conpri sing:
means for assigys.ng Anhpparaadfdrianécatifg RO @areiShahm] Mol actAS kérmaiid inreans
for allocating at |east one hop region orresponding to the assigned
forward | i ARircless ‘é’"ﬁE“@%PP&FtV@ﬁ]éﬁgFeq“eQ‘B‘%%@‘W:the AT. 74. The apparatus

of claim 73, whetsisHol 6ighAEWabhakd Ik ©ahhi®Ss Rramanneth): 4da and the RL
control channel further Conprises an ACK/ NACK control channel associated

wi th the forwaraeaisnfer caeatal atdeasyone TRp ragipar eqriespaiding & Me7Bsigngter ei n
an assocl a%dr@fﬁ'rdq{nk:[ t%ea RE ébrgﬂ)?ghannel for use by the AT.

74.  The apparatus of claim 73, wherein the forward link carries a channel ID
and the RL control channel further comprises an ACK/NACK control channel

associated with the forward-link channel ID.

75.  The apparatus of claim 73, wherein an association of the assigned
forward link with the corresponding RL control channel assignment is maintained in a

database.

76.  An apparatus for communicating data and control channel information in
a wireless communication network, comprising:

means for grouping specific disjoint frames of hop regions on a control channel
in a plurality of frame interlaces; and

means for communicating data channel information by at least one frame
interlace; and

means for communicating control channel information for a user by at least two

frame interlaces.

77. The apparatus of claim 76, wherein the two frame interlaces are

contiguous.



forward link with the corresponding RL control channel assignnent is

mai ntai ned in a database. 76. An apparatus for communi cating data and
control channel information in a wreless comruni cati on network,
conprising: neans for grouping specific disjoint frames of hop regi ons on
a control channel in a plurality of frame interlaces; and neans for
comuni cati ng data channel information2by at |east one franme interlace;

and means for cogmunicatlid,&9BLLGh 6N HeNkarURAIRIOLOL, @ user by at

| east two frame interl e apparatus of c wherein the
two frame interlaces are conti guous. 20 78. The apparatus of claim 76,
wherei n the use of claim.76 V\/ﬂ%l’el n

79__The t
the wirel ess co S El‘pé’flnra tO\RBW“ 7?ﬂnleﬁ%$8%ra ?Séégmé{wntﬁﬁwt ot

air-int erfmer&anrAgs ap@aDMAgglrf]merfgbarmdul ating a control channel in a
W rel ess conmuni cati on network, conprising: neans for determ ning
recei ved power for at |east one code; and neans for denodul ating a control

channel based ogb.t heAge%@fa mﬂﬁ?‘e’fn to\ﬂeﬂtm ONEIonfr8f chifnel EnelaY GhrefeRde-

The apparatus of claim e code further conprises a unique
Wal sh codecwremsmvad)rrfr@twubimnpmmgg i nt erfer ence power 82. The appar at us

of cl ai m 80, V\/nerel code furtte'nc? Q $E5 h code that is
mea ermmm I'CCCIV p at east one a .
unused for inforrma |on f ansnt ssion. appara us of cl ai m 80,

wherein the COntnEﬁﬂs foh alemetulthting beiontr@]OmaﬁmeS&ﬁsdiil’lovA@W NAEHhiadt reaeived 84.

The appar at us %I aim %?/ﬁ %/ner ein the wirel ess communi cati on network
further coﬁﬁ‘?’?‘ a5thg freceyy i nterface.

81.  The apparatus of claim 80, wherein the code further comprises a unique

Walsh code reserved for determining interference power.

82.  The apparatus of claim 80, wherein the code further comprises any

Walsh code that is unused for information transmission.

83. The apparatus of claim 80, wherein the control channel further
comprises an ACK/NACK channel.

84.  The apparatus of claim 80, wherein the wireless communication network

further comprises an OFDMA air-interface.

85. A processor programmed to execute a method for allocating a plurality of
users on a control channel in a wireless communication network, the method
comprising:

assigning a first number of modulation symbols to a hop region for a control
channel; and

allocating a second number of users to the first number of modulation symbols.

86. A processor programmed to execute a method for communicating data
and control channel information in a wireless communication network, the method

comprising:



85. A processor programmed to execute a nmethod for allocating a plurality
of users on a control channel in a wreless conmunication network, the
met hod conprising: assigning a first nunmber of nodul ation synbols to a
hop region for a control channel; and allocating a second nunber of users
to the first nunber of nodul ation synbols. 86. A processor programed to
execute a nethod for comunicating datal and control channel information

[0 2 yireless oomMRLSBLAN ANFNOKnes HodIEl0Rs ORI Minil iy 8LOUPT NG

speci fic disjoi regions on a-contr annef

| east two kmanwoﬁmhmnhaﬂasszmdd conmuni cat i ng data channel |nfornat|on by

at | east one frane of. a. flc{ st fra‘ﬂe interlac contr ol
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87. A prOCﬂﬁ§Q&epﬁ@granﬂEd to execute a nethod for conmmunicating control
channel information in a wirel ess communication netmork t he net hod
comprising: groUpPARCapEgonirel ¢haapediipformationdy giflepss ong é@‘?"t?r&f oifcantont r ol
channel |nﬁ9 @%nm%ﬁ@St two frame interlaces; and conmunicating a plurality
of control annels by a plurality of d|510|nt hop regions within a frane
of an |nterlace 88. A processor programmed to execute a nmethod for

al 1 ocating revegpe: | Aol Bb Bt al 0shaNnSl ml8ba 30 BAGEARASI (AR 0 o

Wi rel ess comunicatio I s ng uni que
|dent|f|catmmnaaaﬁenmamanaaa&ﬁsscmﬁmnmnakm@ﬁﬂamkahdnmﬂbdcampngngt Ieast
one hop region corresponding. tqQ the un| gue identification code
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communicating a plurality of control channels by a plurality of disjoint hop

regions within a frame of an interlace.

88. A processor programmed to execute a method for allocating reverse-link
(RL) control channel for an access terminal in a wireless communication network, the
method comprising:

assigning a unique identification code to an access terminal (AT); and

allocating at least one hop region corresponding to the unique identification code

to a RL control channel for use by the AT.

89. A processor programmed to execute a method for allocating RL control
channel for an access terminal in a wireless communication network, the method
comprising:

assigning a forward link to an access terminal (AT); and

allocating at least one hop region, corresponding to the assigned forward link, to

a RL control channel for use by the AT.

90. A processor programmed to execute a method for communicating data
and control channel information in a wireless communication network, the method
comprising:

grouping specific disjoint frames of hop regions on a control channel in a
plurality of frame interlaces; and

communicating data channel information by at least one frame interlace; and



channel for an access termnal in a wireless comunication network, the
met hod conprising: assigning a forward link to an access term nal (AT);
and allocating at | east one hop region, corresponding to the assigned
forward link, to a RL control channel for use by the AT. 90. A processor
programmed to execute a nmethod for communicating data and control channel
information in a wrel ess comuni cati oP2 network, the nethod conprising:
groupi ng speci fi g, gl SLoBcoBMERRRD NRRAEES! RIS, G0 HCANLES! ghagRe! Th a
plurality of frane in ErFaces, and conmmuni ca I'ng &t a channel nforhati on
by at | easintaieeed rame interlace; and 22 comuni cating control channel
information for a user by at least two frame interlaces. 91. A processor
programmed to execute a method for denodul ating a control channel in a
wirel ess comunpgat i 8phrddeisePplograntted R teCOMBhbS Fdt HemdBLIBHAE NédHtol

recei ved power for at | east one code;, and denodul ating a control channel
based on t Reengeltiepireéss eepapyiediogaweyorkdhe mpwod cermpiisiegl code.

determining received power for at least one code; and
demodulating a control channel based on the determined received power for the

received code.



