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Claimof Priority under 35 U.S.C. 119 [0001] The present Application for
Pat ent cl ai ns é)ri ority to Provisional Application No. 60/691,436 filed
June 16, XS0¥I/BEEFt| ed "FH OFDMA REVERSE- LI NK  CONTRCPCTBRAUNZI23094

| NTERLACI NG FOR HANDOFF, " and assignedlto the assignee hereof and hereby
expressly incorporated by reference herein. BACKGROUND [0002] Wreless
comuni cati on systens can be configured to support many different
comuni cation types. For exanple, a wireless conmuni cati on system can
support one- to- meOFDMACONTROL GHANNRIOINTERDAOINGAL i ons.

Addi tionally, comunications my be unidirectional or bidirectional.
Thus, a wirel ess conmunication systemthat supports bidirectional

comuni catg hayl.ng, one: t Q- nications in a first direction can
suppor t m%@ﬁ?gf%ﬂgﬂ@oWﬁgéﬁg%nnghe opposite direction. [0003] In a
bi - di rect i[080H] CRHeTEYERIA i pliBatEyTbEPaterit BRSSO w&geiohélmwﬁﬁnbe

n, be random]|y6®a55| ghed. In the case of ran assignment, a

[ ted
2om(‘)rﬁﬁi gatl??‘{)ﬁséﬁéf‘%ﬁrﬁ]ﬁéﬁu%ﬁ 205 eitled SFHRFBMARBYERSEJGINE. channel s f or

requestin PROY. H;QTJN@ ﬂn@ﬁ Lpg over head information

rel ating '%Coo.lgssi gnrded I nks. &Wd&%‘?ﬁ@@&ﬁﬂ%ﬁﬁﬁaﬁ%ﬁ%yst em such
as an Ot lkeu@es heEpfapdderspy Bkpressiyoincorpbibtet ply eefdeaastiierdi@FDMA) commruni cati on
system can al l ocate channels in both time and frequency. The transmtter
in and OFDM system can be restricted to a particular power or power
range. Thus, the use of overhead channels in addition to data channels

can adversely affect the anmount gf ailable to support a data
channel . However, the use of SUCEAQ%QMhanneI s can be inportant for

t he oper atlP¥R] ofWiréless comgrupieatiomsystams canbedonfigued i hppeie iasRdifyenpeed t o
communi ca mul.tiple channels .in order to negotiate a handoff

bet ween s%?@?l\rqg{%%t%%s %OT ?Xafrg’?edgﬁlﬁe § SPIIGUIREIHORLSYiem Kan sUgperéeRss of
suppor t i ngo-mahy, nping-tc-onenani oAd-toodhel domsfunicatisRs! tAdaitﬁmE%n, domAG glg
channel s. W0D.2006/ 138336 PCT/ U$2006/ 023094 2 BRI EF. SUMVARY F]% (%J]S
Appar at us T &° FBRidHEOnpl g bidiregtional | Thyls cowirelasscaminmsmisation systetotiratac ces's
control chapagt bidREctRAaIQHRAFRA cY D Vi S .tiplesAcces
(OFDVA) wirel ess com*ru(ngirocati onaég/g%e% argxggg%rc? ed. éu\gf]\fnlsg%?gés
communi cafiresiion 630 WEPoTE manyHt-ent dongmunetionlisthe npfosBEEtionnt r ol  channel s

to mul tipkgosPr ¥ I8i-GREERS ciBunication system, the communication links can be

allocated or can be randomly assigned. In the case of random assignment, a

communication system may allocate one or more random access channels for requesting
communication links and for reporting overhead information relating to assigned links.
[0004] A wireless communication system, such as an Orthogonal Frequency Division
Multiple Access (OFDMA) communication system can allocate channels in both time
and frequency. The transmitter in and OFDM system can be restricted to a particular
power or power range. Thus, the use of overhead channels in addition to data channels
can adversely affect the amount of energy available to support a data channel.
However, the use of such overhead chammels can be important for the operation of the
system. In particular, a mobile device may need to communicate over multiple channels
_in order to negotiate a handoff between serving stations. It is desirable to minimize the

effects of supporting multiple communication links to multiple random access chamnels.



operate under link limted conditions. The w rel ess comruni cation device
can interlace the comrunications between the nmultiple serving sectors.
The wirel ess conmuni cati on device can interlace the control channel
communi caM®Hf86/17833¢g one or nore accessible resour cesPCHES2085(RAMe, t he
W rel ess conmuni cation device can int&lace nultiple control channel
communi cations over tinme, frequency, code, or sone conbination thereof.
The wirel ess comruni cati on device can configure the control channel
communi cations such that the i nBRIERSEMMARY el atively orthogonal to each
ot her. For, anple, . the wreless.co ni cati opn device can interlace

mul tiple %%ﬁo%@ﬁfﬁﬁﬁgpd“@m%Fgg?r% ComERmications iy sandomrackesgonal ti nes,
frequenci esntrs] GR@Sels OF B OFBogonANibdiRhéPDivRiorPli Rlesd @‘ﬁi\ﬁ% S or

conbi nation of non-ort h_ogona% resources with on I nmore or gonal
resource. “[”(?&5%?01111}1@11%“10@ Isestem axsrdesribedit Aoviralkss corempaication devicace t he
control chaRRehi B ks L A er .of interlaces equal to the
number of Iadi Stinct con{lélg@cltgﬁgr%f:@@ggﬁﬁa FE%mB A2 §e5198S Hp%

schedul ed op¢rateanduritink lietited domditidns, Théevirelshy @B SHTHUB 68t Ce

di vi de thq?hergulrrt ilﬁ‘ke .SC eg’gl e?lﬁgrg@gr ol channel communications into two or
more set s Ana T CARIGAHOS beesn Ple sV sReietse T he srslsss erammunicationwi r el ess
communi 2t ek i6itacs 8 doREST el bdrinibot bRLol Al SALERL G hanne!
communi cations with the_serving sector and can ti multiplex

r emai ni ng™SeYRET @Prm@WﬁaﬁﬁﬁF@mmuohsﬁmdwm cax intavtaee miultiple | nt er | aces.
[0007] Asp&fiiod j re.l a et hod of confi.guring

communi cat i onsdg‘%\‘}éel:éggﬂigﬁﬁr%g | t°§’efé‘pﬁ %%%ﬁ?%nfﬁgﬂgﬁﬁépgngggp@ﬂ%@q 0 a

wirel ess thewo€ eThermwireless comumaicaiimt davive Rhneprdighteih@bdniig] Sansdnt r ol channel
interl ace I rlaci ng co nications to each of the plurality of
control cg%nr]]%e gitfg)bgf,ucﬁﬁlbat g?edPth]%'Jcte§/ali§frelé%Y‘?11¥ erthograslie pachether Betes. [ 0008]
Aspect s Oexanipde, dieswikadesy comindfiostiln @vize thPmtePhoARib B LR & ni cations
over a plurali t.¥ of control channels assigned to a w reless device that

i ncl udes FEUBIYFAtgns avef relalivelygithpgonat aah dlequansiegraoder, ocsmeespondi ng to a
first sectmMibindtREeF Y : el .assi gnnment correspondi ng
in H o_ﬁal?@s%ﬁlggs oﬁ%ﬁfbﬁr?&tgﬁm Arthogénag&egpurfsﬁﬁewg]?

to a second sector, and interlacing con messag rst and
second co?ﬁer%nn%msalrmaoe/ 138336 PCT/ US2006/ 023094 3 [0009]

Aspects o e 4 re include met hod, of configuring conmuni cations
over a pl {?P g‘f’i t@%@ﬁggﬁtcg%ﬁm%ﬁgﬁ%%gmgﬂ? ’é‘ﬁeé{?"et eéio\%ﬁlé’ @wel devi ce that
i ncl udes cogetericatinimig amuhberefihterlaoed biia0t the BiBbF R UREnd c6@RJT 0! channel

assi gnment, of .a sermggg secior, deternjni %at | east one control channel

assi gnment2BelsovsE Hiuch Fompmynicatiqng ate schrduladyilmarqshes eatbadimsnt ghannel
i nt er | acewirsledseoihivalcitiOdbvicd WividOth8 nft®Hid QhedRIFAAFof Hannel

communications into two or more sets and can interlace the sets. In another

embodiment, the wireless communication device can reserve a first interlace for control
channel communications with the serving sector and can time multiplex the remaining
control channel communications on one or more other interlaces.

[0007] Aspects of the disclosure include a method of configuring communications
over a plurality of control channels assigned to a wireless device that includes
determining a plurality of control channel interlaces, and interlacing communications to
each of the plurality of control channels over the plurality of control channel interlaces.
[0008] Aspects of the disclosure include 2 method of configuring communications
over a plurality of control channels assigned to a wireless device that includes receiving
a first control channel assignment corresponding to a first sector, receiving a second
control channel assignment corresponding to a second sector, and interlacing control

messages over the first and second control channels.



one of the control channel assignnment of the serving sector or the at

| east one control channel assignnent of the non-serving sector, and
transmtting the control message. [0010] Aspects of the disclosure

i ncl ude aWo9p8t3s configured to communicate over aP@I/UP2406/425096f
assigned control channels. The apparatdis i ncludes a serving sector

control nodule configured to selectively configure a first control nessage
for a logical control channel corresponding to a serving sector, a

non- ser vi r§06% ctAspects nf the dispioetut iildlﬁl@ﬁﬁﬂl@hﬁd&ﬂ'cbﬁﬁ@.@ih?@bﬁﬂﬁhﬁéaﬁ:&ﬂf igure a

d . i | ogi cal control . channel o di ng t
non-ser vi g eCoRIERE Sonts s sSeneding Pieiest dprhayactuos 6 det or i e a
control chistenainingy kmlieff eomifiibrt @&tbringhing A@oMfol Eﬂﬁg@ﬂsﬁﬁ%ﬂlﬂelﬁ%?% Q%rlvﬁl%nt rol

modul e or naon-serving sector control nodul e based on the contr hannel
i nt er | ace.5CCtPHAaieqMINDE atleast ene eqvirobihanel senignment o1 ponaser e, S

confi gureq | | f ~.assigned control channels.
The appar atus | ncgi ugegﬁlﬁ;glgﬁgeﬂnéé&la%gglgé%kyﬁ c%aﬁmcgpufifm%?ﬁerfm channel
assi gnmentose ebihe ool dhangelt assignmént pAthie tsyrvizly sectordritd atdBN &R Sntréreans f or
' and neans for configuring

det I ni . | int | ti , |

o Tenst SRl R nondeSineSefon and Edimaing egonnd msssttr ¢ of  t ho
trol | : & . i

control cheowgl AapeitgonmedisclbasericRie Eﬁ‘ﬁppﬁ&msrcgh?%%%?%&m%ﬂ&ga{eace I mng

and the nunber, of control channel assignnents. ects of the
di scl osur @VF ANt aprigned coneod shanaclye dheanperibisdedtudes tisermingsectprit er

S s BN BTl Pl

interlaces, and interl aci Sto € of
control clewndchannehcorrestondipf tir agertiyg sdctorpnionsderdhp SRRl coni®floages. [ 0013]

Aspects of [ re inelude conputer-readabl e nedi um encoded with a

conput er pr o%ﬁ aér%t? %%"Z‘?’F @rcﬁ{lﬁ%egfegﬁg&)f)‘?n%@éfné?sﬁg ORa logigshepmsol condi ti on,

det er m ni obannel corradpooding Reai@l-seadsd SHAHR Hnd @h iflerSRE ¥hIHbIRES I Plbnred§4 €7 M Ni Ng
r

at | east anke cont rol lchan el assignnent of a non-serving sector,
det er mi ni 1FRURGHEoRbol elpgpsidnterlace apd eqnirol apaipf thesesdng sestoy comtrdi gur i ng a

cont rol. s er AQK s@fifg td:06n i Rl 1hANhe ARRESONBIL sflascthe serving

sector or the at | east one contro ann H8n- ser vi ng

sect or. W903bheAsmEs3 trdiydmrediaroksasppardtuBRIHEuRRSCRbRETuEEF THE

DRAW NGS | nd _advant ages of enbodi nents of
t he discl gg%rléi%ﬁp?of Ee%o%g%ggéhgﬁezsre © PPYAP Fsiges memsdodescri pt i on
set f or t hd¢femininghanmberofcontrol cmblwaﬁgﬁrﬁéhty\édrfbsﬁdiﬂir%&é%ﬁﬂﬁity bp which

i ke el eng%%l(?}ear like r fgr ence, nunerals. [0015] Figure 1 1s a

si npl i fi ed PORCENYT% MBIk Ieirayning copirol hasneldaicriage timipg.and means for

configuring at least one control channel message corresponding to one or more of the

control channel assignments based on the control channel interlace timing and the
number of control channel assignments.

[0012] Aspects of the disclosure include computer-readable medium encoded with a
computer program to perform the steps of determining a plurality of control channel
interlaces, and interlacing communications to each of the plurality of control channels
over the plurality of control channel interlaces.

[0013]  Aspects of the disclosure include computer-readable medium encoded with a
computer program to perform the steps of determining a handoff condition, determining
a control channel assignment of a serving sector, determining at least one control
channel assignment of a non-serving sector, determining a control channel interlace, and
selectively configuring a control message for one of the control channel assignment of

the serving sector or the at least one control channel assignment of the non-serving

sector.



mul ti pl e access communi cati on system accordi ng to one enbodi nent. [0016]
Figure 2 is a sinplified functional block diagramof an enbodi nent of a
transmitter and receiver in a multiple access wireless conmuni cation
system  PEO¥N/138336 gures 3 is a sinplified functi onal PEI/HEI028¢¢am of
enbodi nent of a transmtter inplenent4ng control channel interlacing.

[ 00181 Figure 4A-4E are sinplified-tinme-1logical channel diagrans of
enbodi ments of control channel interlacing. [0019] Figure 5is a
simplified flowhart of an enmbodi ment of a nmethod of control channel

interlacing. [00201 Fi | ' 1] flowchart of an enbodi nent of
a nmet hod of control cﬁ§ﬁ5$¢%WJ%Q%%WW§% 7 is a sinplified
f unct i onal [00149 c KT fagt@sobfecRar@udoditamRe b i ' ' nenting
control channel interl af:pi nJ(i;.C JE)'aEn'iliAl LED Sﬁbgf%{t%@%wg@{)ﬁ{#gﬁw THE

DI SCLOSURE*eq1808'9%° qopgighieliom fhe dstadlpdiespription seiffouth belowt wiendakendi agr am of - an
Tl e pl e o Rundion At e B G G R R Bl 1 pi o

mul ti pl e access wirel ess ion sys Stiple

cells, e.d0015¢| |Bgure? is 4 Smplifietifun€itmal tlotkhdiagramiotdh BRBsdiREnIrgUr e 1, each
t hat i ncludes

cell 102, 106 may i.ncl ude an access point_ 150

nul tiple s%@?%?g&%fso@%ﬁmﬁﬁgow GOh RGOS 19,08¢ gPBodimeRted by groups of

ant ennas 4o16] r &pnoesid dmbhfied HAGTBARI KIS Bikrith LR REEESEMLS JFanal s in a
portion of the cell. In c_eFI 102, antenna g‘l%rroups.l%%,ﬁ 11%,?[0?% 116 each
cor r espondrapgnilferpndrecenter nsmpliiple acenss wiraleps eommwtitation gysten. di vi ded i nt o
three secguiy]  F2laesHR% sifbiifel : eryve .first sector 102a,
a secondt[ant ]e.nna. 1184 se_rSI\;,gps a z%%gﬁﬁdﬁgfeb%éga%%ﬁle@?@mémmﬁ d antenna 116
serves a {Hnsttersapleppentio contiohclmahdl idt@dacimnt enna groups 118, 120, and 122

each corr d 06/ 138336 PCT/1JS2006/ 023094 S different

sect or. |ﬁﬁ§§r| Fi%%é% an ea%%gmaﬁﬁt@gmﬁgé}caiagymgﬁéagiw Ssahodimanssfond to a
di f f er ent cemrAd chiannfldf@dicikgach cell is configured to support or otherw se
serve sev ogb agcess termnals which are in comunication with one or
nore sect b FigHEe 2539 iflogrchart ekan gehodiment pha methadpf eqnimt cess

t er m nal scHaaQelafkerl are in communi cation with access point 142, access
termnals 134 and 136 are in communication wth access point 144, and
access t H0PhaFiguiegisasimplyfzd floschart ofamamtiodinénd nf airiethod of EgiropOi Nt 146.

Al t hough gaGhe1%%te lglgﬁ%access points 142, 144, and 146 is shown to be in
conmuni cati on vm'jtlh tWo access
[0021] Figure 7 is a simplified functional block diagram of an embodiment of a

transmitter implementing control channel interlacing.

DETAILED DESCRIPTION OF EMBODIMENTS OF THE DISCLOSURE
[0022] Figure 1 is a simplified functional block diagram of an embodiment of a
multiple access wireless communication system 100. A multiple access wireless
communication system 100 includes multiple cells, e.g. cells 102, 104, and 106. Inthe
embodiment of Figure 1, each cell 102, 104, and 106 may include an access point 150
that includes multiple sectors.

[0023] The multiple sectors are formed by groups of antennas each responsible for
communication with access terminals in a portion of the cell. In cell 102, antenna
groups 112, 114, and 116 each correspond to a different sector. For example, cell 102 is
divided into three sectors, 120a-102¢. A first antenna 112 serves a first sector 102a, a
second antenna 114 serves a second sector 102b, and a third antenna 116 serves a third

sector 102c. In cell 104, antenna groups 118, 120, and 122 each correspond to a



term nals, each access point 142, 144, and 146 is not limted to
comunicating with two access termnals and may support any nunber of
access termnals up to sone limt that may be a physical limt, or a
limt i mp@EYOHP8Bcomuni cati ons standard. [0025] As PEHHSHEMEB¢4 an
access point may be a fixed station usked for conmmunicating wth the
termnals and nay also be referred to as, and include sone or all the
functionality of, a base station, a Node B, or some other termnology. An
access t dliffereriiseqtoT)in nelf/ 106, sutehre grefpereed 260ards28Rch doRfekptig tsgMe or al |
t he funct i(ﬁ)@éfi\gd tsé’ctorf’ a user equipnent (UE), a user terminal, a wreless
communi cat10on Jew ¢, atermnal, a nobile station or sone other

t er mi nol 0d§024] O®264 cdlt is eautiddeedsts Sl oHIFof ss terninal
130, 132, Jb:g , 136, 138, ,aégge_ 140@% Iocg{eggg(?sn&‘éé%?%rlag?&g%ts%?rfaison of it
respect i v& A §re IHeouErentign Rath oxe eewere seetprsiof flie dorrespvading mecesepdint.

Further, eRebkaamtes b ﬁﬁz | fferent distance fromthe

cor r espondi ng aﬁ%t _énicaegﬁﬁ%lggg\}m??# i %ﬁediilntcu S Fbﬁﬁﬁ%?’@gﬁf"ﬁ& PoiftH20f t hese
factors presestierninels 484 amk]36i ate actdinimivation @itk 6B BoHhIA4420d bder
condition% to cause different channel conditions to be

| I |
present beﬁﬂ&&g&s@éﬁaﬁd 42 @8 in frpiminication yith aceess paynt k4 oidhough sasherina gr oup

Wi t h whi Clthe decdss peiatnup) ] idadl46i99d%h 1586 th RakESRcASBh Wifidvo a{;t%'és exanpl e
130, typicall expgrlences uni que channel characteristics not experienced

by any’ ot FREMIREc A8 apesssiatet 148 etiduard 16 it e linaitedite gommuinaieatirlg witintwd i ons.
e ot e 0068 A3 EOMMIE. U)o T BT O 1

changes in location. [0OC An access termna
comuni catt@y®e & physicab imit, drislinott impaseé by a panmimitdiors sfah@gpoNdi ng to a

serving s nsate for t.he different channel conditions. The

access pop@?gg4%88 ge%mégeﬁ%ﬁaiaﬁ(éesﬁ Bomﬂﬂa%téq'ﬂlﬁ’ﬁa statiop ypedfor pogprgunicatipgr i abl e

data rat ewithsiedeiniinglasid ay slbebehmnnalo sadRERAL SShES: AXRET | enced by the
the serving sector can

access tﬁ’:ﬁlfn%ﬂfr}}% 130.. The access point 142 of _

transmit |G bise sfaliey. 20¥e B3 enwmemtimr tupiwdpn23004cces dat a rat e
that is hiegthihl Pa aeHeRaterr B lodis! Mg | .characteristics
experi enced by ('%4@ aagcess terﬁi.nal S’l%gq%re ;}3{%?’5 ﬁ@@ﬁ%‘iﬁ‘% YPb&nsmi t

i nf or mat i BT eguipmend YE), p g5 terminal, aswirdess comhmmnicatiorodévive] a thahinal, at € when

t he channﬁbb«}‘g%:[ | St ] experienced by the access termnal 130 are
degr aded. [0102 Lﬂ@tﬁg%@%g@gﬂter ﬁ?lﬁ@(' 130 can communi cat e feedback

i nfor mat i [9026]o ¥ hen bcwes fomKigwe 114 eath dobils feitiaD (3(5 283, QB4 Bsapsd St t he
access poj r&t14§421. F%{. ex(gﬁ:%lﬁe, the agcess _termnal 130 can cohmuhi cate a
channel netric,® ofpiel ina 2R ‘_’"@?é‘irﬁl’;?"t!‘_f?d?@ll_ﬂ(ma?hoﬂlﬁach@Saccess poi nt
142 of t hemsiesNi fi s8@6 LA TOHF, Q4R AR 1drRfliaE ALY 85 Al afhane!

from the corresponding antenna groups with which it is communicating. Both of these

factors provide situations, in addition to environmental and other conditions in the cell,
to cause different channel conditions to be present between each access terminal and its
corresponding antenna group with which it is communicating.

[0027] Each access terminal, for example 130, typically experiences unique channel
characteristics not experienced by any other access terminal because of the varying
channel conditions. Furthermore, the channel characteristics change over time and vary
due to changes in location.

[0028] An access terminal, for example 130, can communicate with antenna 116 of
access point 142 corresponding to a serving sector to compensate for the different
channel conditions. The access point 142 corresponding to the serving sector assigns a
variable data rate based in part on the channel characteristics experienced by the access

terminal 130. The access point 142 of the serving sector can transmit information at a



quality. The access point 142 can determne the data rate for subsequent
information transmtted to the access termnal 130 based in part on the
CQ val ue. 00303]8 The access termnal 130 transnmits the CQ infornation to
t he accesé"%@f}ﬂ% $B82 of the serving sector over a conPEBUSHPERAH. The
access termnal 130 can also send other control information to the access
point 142 of the serving sector. The other control information that can
be included in control nmessages can include, but is not Ilimted to,
requests (dREOyte that isdugher thaaemeinized ditg ratenhen theckamel adeemsais (ACK) in

t f.ul i pt. of, . nf ti t itted by th
torninal TABHOROR Y shs acoSssiorpyingl 130 s thvaratle, and pmizansmitdntenatiosiat 8hannel
can be a paadat dratisnedertbmes SéminhNdatCRAR R i .e?chégggér?sﬁEEd for control

i nformation. AIt%r natively, the control channel can share resources with
anot her cly&pfinced-bydhesacaess dermind 43@ ats degiadédac| ude, for exanple, time,

f requency joe20fesy { ] er._resource qQr copbi nation of
resour ces .[ As]j us gg&%sésrtgi?rﬁ%]élbﬁ g %%Iétr?%%}l@%%? geg dl?a[cﬁ Rmfg%‘%é’@ H’g aeeres

communi caPPishl42 ofkthd seormgsector ¢easist the nodesaoilitd 42NFOLEQRPlP Behkeest 0032] | n

an enbodi e the nultjple access. wireless comunication system 100
is an Ot %ﬁ)ﬂﬁmﬁmlﬁe\ﬁ @?%‘?FTWW’P fﬂ"g apg Chaane] QpaiirindeyEOR t he

control  cheihaeécessydit @42 0PiHe A8 R HeEt8 ko PROVi I Rl nYr tpHBGA | ers in the
reverse |ink, i[he control channel can al so have a preéet ermned timng

relative ﬂBali‘éy't Decaceess Boigh 42 cansterming st data ratecfor sibsaqmentlinfokmationa channel
b anasted . I d i ned nmb
can be ar ded 18 ol £ §¥‘f}{ﬁ%‘g%§%§%@”ﬁ\§‘?ﬁ£§§?§§% redet er m ned nunber

of adjacent synbols is de as a , a slot can have
160FDM sy H980k . Tirhascess termdhal d BA traesmitsaine 0O thédrimagion todthe ARGt poiti4niung a

pr edet er el the s|lo f.or ex | e, during the first half of the
sl ot . m"gg@gf%gggg%?%aﬁrm} ﬁ%Hga"[cﬁﬁé?TmWf 18heatalsa seple access
wirel ess othemoniraldhfornatinsb eie A0k poRt S0 thEMMARE Yoot AORRE B@el FR) . the
data and contLoI channel s can _be assigned as |ogical channels, sonetines

referred YOUQSIDpSHation that cag by inoluded inycontp]l wrssazesican inghidbdutrispoed t o

physi cal lighedelegued ' jned. f c i.n

al gorit hm1 Thus, ei§1r11 g@%gﬂe&ﬁ%&ﬁ%@g?%M%{‘é‘?@ﬁ%e&%%‘gmi@a|

subcar r i efeSHODERQSHedeessul zeosing o infermatibe trabsoyitatby thh acwesd tsmahsinge, sder ti me.

For exanplifer dbhiforf; y hopping algorithmcan periodically update the
| ogi cal chaﬁﬁeﬁﬁf{léﬁfgﬂ%ﬁgal subcarrier mapping, for exanple, each OFDM

synbol , el§88i]s| Bie copirolfchhmmphtaghenpreddriffedreraat 1pkthagRd] fupger of OFDM

synbol s. . . . .
y dedicated for control information. Alternatively, the control channel can share

resources with another channel, The shared resources can include, for example, time,
frequency, codes, and the like or some other resource or combination of resources. As
used herein, the term “reverse link” refers to the communication link from an access
terminal to an access point.

[0032] In an embodiment where the multiple access wireless communication system
100 is an Orthogonal Frequency Division Multiple Access (OFDMA) system, the
control channel can be a predetermined configuration of subcarriers in the reverse link.
The control channel can also have a predetermined timing relative to a time reference.
For example, the reverse link data channel can be arranged in blocks of OFDM
symbols, where one predetermined number of adjacent symbols is defined as a slot. For
example, a slot can have 160FDM symbols. The control channel can be defined to

occur during a predetermined time in the slot, for example, during the first half of the
slot.



[ 0034] Under certain conditions, the access termnal may need or desire to
transmt control channel nessages to nore than one sector, and possibly
corresponding to nore than one access point. The access termnal is

assi gned ¥QRYEY13/B6 control channel for each sector. PEHURNGAMIBYS an
access term nal communi cating control 7messages to two distinct sectors is
assigned two distinct control channels. [0035] A typical situation where
an access termnal transmts control channel nmessages to nultiple
recei vers [08334 Hathdafifitiple adbetsi wirelesDoommgnibafvialétema 00 88PRSS frek@dndy nal
communi cates .over._the control channel w th the access pqint of the serving
sector an OWIP%?é}PeB’Gﬂéta@Pd ; T%@E@?@WW%M@P@%E@%@O each the
candi dat e somehey 1eferred tA M poits) ahd AR IogildNEnAREE S ﬁ?e%eg%»eg% Bﬁfs?c%i‘d' ng to
nding to a

a serving sector will be the same access point corres
candi dat e cBEwel§according topredsternunaddrequenchidopping dgerithey Fhns) inany

communi ca | -1 | st.lnct I nt.s, .. where no .t ectors
correspon gﬁg%%n%g g@é%ég@(\:@% %‘S{peg{l: T Pg&ﬁﬁ ﬁ%le ug%at“ﬁ%l?ﬁeél}l?%hetg Pﬁ?’rgn\,l\é%ttﬁ gleac cess
term nal legicel clommeis clemie ovir timembbt éxahla draEsuaRy hbspie0ilbHRR0einNNg t o
mul tiple secté)ré‘il V\:&EI’ ﬁlﬁ at, | east two se%i ors correspond to the sane
access poirgodiallyundsie fe logical channeltp ghysical subeargerssawings forrexpmples si gned a
di stinct eaihOBEDMIAMOE badhQlot!dFolfRiNg Mné&ﬁér%eoﬁfbﬁn Bumben\gt dat e

sector, and the access point transmts control” channel nessages using each
of the as¥RMemmbdpmuni cation channel's. [0036] As previously discussed,

in a hand i ' ; ' cl,ors, a ccess, point
transnit S(Pé:(%ﬁfr %Flﬁ%ﬂhéa%ﬁ%@%{ﬁn@g%asg%{é ra%ct%gsgtﬁ@ﬁgél mr’r%’rlge@%(ge&e E%F S e vi ng
mul ti pl e sewtadckanndlheessagesito mort tiansie tectatind possibly eoméspAdiAR SS@eRsS I educes

the transm ower av ill‘ﬁble t(%?the access ternmnal for data

t
transni ssi-8H PR SRR Yo TPRAATESS terrenal fsagtienedd distmskeamirolsdierelder  access

t erm nal s edcha8ebd. tHor BLanGSE) lah @bceBRS AR TohPMASERSS conktB] MbSagQth fspondi ng to
multiple sectors is to . interlace the nessagi ng over the control WO

2006/ 13838EREHIASSS tssigneddue dishugtisamirl chammsisgnent s.  The access terni nal
can inter L@‘?B] tt&ietwgélltsﬁﬂitioﬁ%%&edn a@ge%%_%gfﬁﬁlal f?éiﬁ&?tg bdlrof ?ha%n@f edet er m ned

control channel 'l acing process. access termna can interl ace
t he cont r dlessagesdagultinlereseives iscrimndoeff conditionf Daging hanydoffHin acaessrbi nat i on

t her eof interlaces na fixed.or dynam cal aryi ng | ogi cal
or physi cgg?rﬁ{n?ﬂeésogﬁlrﬂé%ésa?ﬁsﬁgf’r t§? ‘éo%pgﬁﬁjé‘h‘%itvﬁﬁ'et%ﬁ% ?ss[pﬁﬁé?# %F\r%e% gi t ug!t i on

wher e t hesatorasdwith it dhalor idressésy peidtsicoResRAding to sliRMhAdidate
correspondi tnog% ]{Ihor exanple, to the serving sector and a candi date sector,
r

the acces&¢ SPERP SEUAHORS Hi7a6795s PojRL qopRenoaing fumsravingesstergeidl hesi ng t wo

| nt er| acetho shiflo Aockispbint GFRAUMIRIN o cthdillail WRidF OB 51k: SHRAS! mbNt o1 ! aces,
nea a

when the access termnal is assi 1
access terminal may communicate with multiple distinct access points, where no two

sectors correspond to the same access point. In yet other situations, the access terminal
can communicate with multiple access points corresponding to multiple sectors, where
at least two sectors correspond to the same access point. In each of the situations, the
access point is assigned a distinct control channel for the serving sector and each
candidate sector, and the access point transmits control channel messages using each of
the assigned communication channels.

[0036] As previously discussed, in a handoff situation between multiple sectors, an
access point transmits control channel messages to one or more access points serving
multiple sectors. The need to transmit additional control messages reduces the transmit
power available to the access terminal for data transmission. One way to reduce the
required transmit power for access terminals transmitting control messages to access

points corresponding to multiple sectors is to interlace the messaging over the control



second sector to transmt control channels, the assigned control channel
interlace is made on the opposite interlace fromthe serving sector. For
exanpl e, the access terminal transmts control information to its serving
sector onWOWPYBB3¥nt erl ace one, and to the non-servi AGI/ESW@R38A cont r ol
interlace two. At any point in time, i this enbodi ment, the access
termnal is only sending control information to one sector, reducing the
required transmt power. [0038] If the access term nal needs to send
control i whamebassignmes.t Te seessitergimd cminterlaché vsnto! SRhng AkkLss t hen

there are _sever ossi bl e tensions tp the above enbodinment.” A first
enbodi rrentaafox‘glflgi?e Pr. @%?%n‘%%c@p{}?lcf% 6‘5 iEering grocessoThe pecgss terminelor s t her e
woul d be- fo itertaohb ebnte aaRke kBl AGEh ihOURGheftySEA GG Mot

re sg’c ors,

i ncl udes buncogi ng up control nmessages. For ;h’ e control

messages ftireoiyiplicsetiednigriagstimay be fixedor dynamicaléy vanyieg bipiaivniphgsitdle  cont r ol

for the thistecsbbLiQhe H#éﬁtggetﬁém on interlace two. This enbodi nent

provi des sone decreaSe 1n transit power bal anced agai nst increasing

| at ency i H0038L eilivihagittation where the hecaisgamlinal if AR throldbitrsl cBsfedi ment

i ncl udes %rc?%ti n b-i nt e{elt%ggs far contro| channel nessages Sent to the
5

s
non- servi Ny SBCt 818 10754 &R SECoR fRcht cankisdaiespeten therpeceser vi ng
sector i s tqnbrbchnArnkiit @id G IhanelRdssh &ﬂ?%@%ﬁ@é’w%ﬁ ﬁ%s? the
wo. However,

non-servi 31% sgctors are placed on interlTace € access
t er mi nal P?‘g@éﬁdﬁ’ltb &He pentrol phagneldntedares, ovhen thesicbas termima] & assimed a

non- ser Vi BGoSeskRt t¥ankd [ %3%9&] .a _handoff is conpleted, the
control channels ardg&reatéﬂs({ggtﬁ%l(f% 0 r?h%gt%gﬁl%e g%l}qgo 8%?%3‘%15 h the new
serving seedoen honppawite dletuce fivmohe sareing séotor] Boeexangld, bR acqi@- servi ng

her interlace. This creates a | ower |atency

t ol | . anot i
cont rol - olhilel SR e R pNEUER (8 ehiifeston el i samedrb s 1 y
gai ns, witdthanmezﬂﬁgéeb&ﬁ%a@oﬁfsﬁﬁﬁﬁz&e%mﬁp%plo_%ntm glin kit ency control

channel to fhe non-serving sectors for reversé |ink channel quality and
handof f r %fé‘ilg?t’tﬁ*ﬁéccﬁ&fg%’@%lilﬁ@n@é@dmg copwelinformatinrie bse ectansni t t ed one

at a ti nered@@ngﬁp,gréqgg%&aﬁsnﬁpﬁﬁ%_ace fromthe serving sector may either be
cycl ed throug}h in a periodic order, or the access term nal may decide

whi ch sectt@38l; olftheassess terminal nedds tasendivontod inferdatiohfsthels@vingvatdrabl e

i nformatign, i.fed handoff request..[0042] The above

enbodi menimé,‘lt‘(':vglrtl5 fa??%'r;?g?’gﬁne%n eéraa{?tSFYﬁfilipﬁas?@Fa’ﬁg?ﬁ“{"S(tergé? aBP¥Scessor 420 or
460, pr ocessuimeBOAdirstenthodinsht fiRMAeYadd3D QABitidha intdFacs oM e Fi gure 2.
The procsestsg£} ma\gv bﬁobpe formed _on anP/, tprocessor, controller, or other
processi ng HRVPEE Wol e;%éﬂ?eﬁ@tﬁlﬁk%edgeéﬁ%ut er readable instructions in
a conput ejoo3gadakéendesibbdhRst includes bunching up control messages. For three

sectors, the control messages for two sectors would be sent on interlace one while the

control for the third sector would be sent on interlace two. This embodiment provides

some decrease in transmit power balanced against increasing latency in receiving the
control signals.

[0040] A third embodiment includes creating sub-interlaces for control channel
messages sent to the non-serving sectors. In this case the control channel to the serving
sector is placed on interlace one, and the control channels to the non-serving sectors are
placed on interlace two. However, the access terminal only sends control information
on interlace two to one non-serving sector at a time.

[0041] When a handoff is completed, the control channels are reassigned to maintain
this asymmetry with the new serving sector control channels on one interlace and the
non-serving sector control channels on another interlace. This creates a lower latency

control channel to the serving sector, maintaining multi-user diversity gains, with a



source code, object code, or otherwise. [0043] Figure 2 is a sinplified
functional block diagramof an enbodinent of a transmtter and receiver
ina multiple access wireless comunication system At transmtter system
410, traf MO200E38330or a nunber of data streams is provPEEHSHPHIBY4 dat a
source 412 to a transmt (TX) data prdressor 414. In an enbodi nent, each
data stream is transmtted over a respective transmt antenna. TX data
processor 414 formats, codes, and interleaves the traffic data for each
data st r edigheakeaicpromropetranhe ub the nondeming seatis & SRr@AtREnheLk] ity dat a
streamto@g{lngvi coded ﬂﬁt a. In sone enbodinents, TX data processor 414
applies b FIAFLTEIIRES o A RS nGMsSer RS S85105 §Pwral phanpels fransmitied enerek a timesed upon
the user tog thdbfpositd 18telNEIRIS LR sErvie it ?éadd,{ tenna from
whi ch t he syrrb_olfbbi s being trargr%rtv?gdsgal()iﬁ@%%ﬂeg%gy& rrenog,gh?%e

beanf or ni P§tiodigpigiet, ot thaycesss iganiaplmastddsidsadhichporior todrmehit cestnd fseut

I nformati LSl [ .t onditipn qf ..the transm ssion paths
bet ween t%gogggiéaggé%%igk%pg@%Wlﬁ@ftlg%csgghsg aeéjersar a a.ngoi:f’ FueSkannel response

i nformat i 48043hy The abeweerodithents dah bé rgpleibntedvitiizivmt tMBmATXF MBS

esti mat es4g¢]ovj1®(:do%/§ thaﬁ usﬁé Fgrther, | n those cases of schedul ed
transm ssitGNST 4 BrofeeserA39 op A4 ud Bremeivi432:67 4421 as showmin Figwrrdt Ther mat
based UPORrdaRks mifibOperRiineor B prbSestdr AR : USlioe [ 0044] The
coded datg for ergcﬂ figta strga%{%};rr%r bg éh%%?%ﬁ%&iﬁﬁ&gﬁngﬁﬁg?a usi ng
OFDM t echAndmey be stared g5 remputenraadabletingbiuctidrisyn acdmpuier reatablepaddiva bs t hat i s
processed | n ﬂggg- y be used at the receiver systemto
estimate tSl{e}cec gﬁ’@\l{&t%bﬁ%e. E’Z mul ti pl exed pilot and coded data for
each dat al[@BEafiguss 2 sersimplifiddafimdiondliblek digyabof anapRehekasgd on a

parti cul a@ra”s%jﬁl ati,on schene 1&16'1%3’ BPSK,. QPSK, M PSK, oer M QAM sel ect ed
for that JAFTUEEARd fEcpyeHnAIYEPR ISV IE RS SomRBmicatiheystemat At at e,

codi ng, anensmitdersgéttaa16,9fafEEE £ hRudbELH I lERY i

2006/ 138336 PCT U%§2006/ 023094 E.}LO i nstructions g@%é\}iggg&ambes%&%lg&c/%és%or 430.
In some efiBBeH Herie & rapspat (lahislata pseceser 414-eln angpwpdiment eackalata stregmbe var i ed
accor di nQisttPntARicl 3R 4l | .S | Lted fram the user.
[0045] The nodul §tigﬁa§§§r‘?§§ Rllpfithnd fbnle> 1 AISTLEAER i Miinals™® V3L 4
TX M MO  prdse.cwd intereanss thiniraffic datp fonmatindata praanetmsed diea patedlatcbding synbol s

(for exa f X .M rocessqr., 420 t hen provi des NI synbol
streans Fgéhﬁﬁe %écﬁ%%)%}; %z;[a ftﬁ%%’% Ctoﬁ?%%?é"n ltﬁ‘??’?l.e epi%o@g}eptgi R

embodi mendza pibXessbrMD4ppplis Seahfofdhoarpdtite® thdSMFoBritnddneighhs to the
synbol s o the synbols are

the datja stre ased upon the user_ to which
bei ng tra{ﬁassﬁ‘? PR@&B%}W {%‘Z&B&h FaLPls ave heHisdrmsmitted grdhibe antenacfiomy
which the symbol is being transmitted. In some embodiments, the beamforming

weights may be generated based upon channel response information that is indicative of
the condition of the transmission paths between the access point and the access terminal.
The channel response information may be generated utilizing CQI information or
channel estimates provided by the user. Further, in those cases of scheduled
transmissions, the TX data processor 414 can select the packet format based upon rank
information that is transmitted from the user.

[0044] The coded data for each data stream may be multiplexed with pilot data using
OFDM techniques. The pilot data is typically a known data pattern that is processed in
a known manner and may be used at the receiver system to estimate the channel
response. The multiplexed pilot and coded data for each data stream is then modulated
(i.e., symbol mapped) based on a particular modulation scheme (e.g., BPSK, QPSK, M-
PSK, or M-QAM) selected for that data stream to provide modulation symbols. The

data rate, coding, and modulation for each data stream may be determined by



transmtted fromthat users channel response information. [0046] Each
transmtter 422a through 422t receives and processes a respective synbol
streamto rovide one or nore analog signals, and f rther conditions
(e.g., QPPLE8336f i | t ers, and upconverts) the anal ogPGT/gPPaPa028094 pr ovi de
a nodul at ed signal suitable for trandfi ssion over the MEMO channel. NT
nodul ated signals fromtransmtters 422a through 422t are then
transmtted from NT antennas 424a through 424t, respectively. [0047] At
recei ver sl;l@tll@mmsmqwdetddaytprmm #3@ dnrsonid Ieﬁxbedhnﬁdngnmbfhu@xb@f Jgrparived by NR

52 d. | f h 452
"o provi achi SOGRNI R B festatind  Fta oot rtonemiied g

conditi onsthéﬁseg. , filters, anplifies, and downconverts) a respective
recei ved in @&3 digitizes the conditioned signal to provide sanples, and
pr8 S

furt her ckhepppdulation Fﬁgbql%f%alédataétr@m,sm thep pravided to 4 TXAAIMEY "
synbol st ngeddksok ceives d processes
the NR recrgl vesg g%ﬁt?]&l Cﬁ st'reans rom (rag%léﬁc\gl)ner}gnebféﬁ Yr&age ISnP

pgrt i cul grOFQMbl TEMPLO pesisny420shimprauides 10y sypﬁbﬁéls@@nish@%&ﬂnksnﬂtt@i’@er of
etecte rea ocessi.n ata processor 460 is
described & %%?ﬂéﬁ" F?t B%F%El%‘ SW‘%@F%ED%M%W@FG%?T@Q#PPMSCI udes
symbol s th:ahm&hﬁu@&ﬁdlmé RAOLymies JTAH A Qs ¥RA o g@%ﬁ‘u} Whtly! OF the
correspon gifa stream RX data processor 460 t eno at es,

dei nter e dre Rriep s mitediangd theaatearp &Mlclsthﬁemm’odzlos bengver the
traffic d ing by RX data processor 460
HadlsrhiREd b ¢ ﬂgheer&gag?%%s};@% @Bﬁ}?{i}%ﬁ g by p

is conplenentary to that per processor 420 and TX data
processor [A048] atEach Garsmittar éZZesWZZtﬁece[v@Mﬂd prob&sseoesirtiiveasipos e

estimate t RX_pr oces or .46 e used.to perform Space,
space/ ti rrgﬁ%‘r?%% gg‘F?%Oa OTPIREC P oeg%%}as %&y@? FOREHONHG & smplifighge

modul at i offiltent &el Uq)borﬁzehglméianaw stk o g@bﬂd@ RSmoddat®] Q68T sRfabkGE: MY
further estimate VIO 2 %&\25336 PCTI US20061023094 11t he

si gnal - t oM ABTYEIHY T shreeh dYrireadulatidrignals frem éransmmiters da2sy ol
streams, @nduchRooekblnnahginER 2HROV SRARACHAL 'ﬂﬁBﬁ@B@ﬁ?%Br LRy des these

quantities to a processor ata processor ocg Sor 470 may
further d&I04Fk A ressivpigysiematso; the transaﬁft@bmpdmate&mgmmaretrmlvsa sy

Processor ted cha i such as the

Channel 4%%35!&%&%9% aﬁ@}# cetvsd sieg ong 83“\%&“1 68{%49{' ¥ BEY

i nf or mat i tow resgpativi n&@NdméRCUMM Cmchmeivleﬂ%%tdﬂﬁfonﬁ (C g ved dat a
stream For,.exanpl igg lse onI the o ratlng SNR. The CQ

is then 5?3%@ ‘ﬁ’y’nﬁmﬁv é’trﬁsf%?t%}’éé bied gignal, Wﬂi‘t@ﬁfs esendionsdves traffic

data for signd llib@’bvﬁf: sarfisibs) add APRBEprbdeSdts ﬁlﬁ%ﬁl&%@&ﬁ&)@léz%orr%g}f&lﬁéed by a

modul at or ,48Q, condj ti oned by
“received” symbol stream.

[0048] An RX data processor 460 then receives and processes the Ny received symbol
streams from N receivers 454 based on a particular receiver processing technique to
provide the rank number of “detected” symbol streams. The processing by RX data
processor 460 is described in further detail below. Each detected symbol stream
includes symbols that are estimates of the modulation symbols transmitted for the
corresponding data stream. RX data processor 460 then demodulates, deinterleaves, and
decodes each detected symbol stream to recover the traffic data for the data stream. The
processing by RX data processor 460 is complementary to that performed by TX MIMO
processor 420 and TX data processor 414 at transmitter system 410.

[0049]  The channel response estimate generated by RX processor 460 may be used to
perform space, space/time processing at the receiver, adjust power levels, change

modulation rates or schemes, or other actions. RX processor 460 may further estimate



transmtters 454a through 454r, and transmtted back to transmitter system
410. [0050] At transmtter system 410, the nodul ated signals fromreceiver
system 450 are received by antennas 424, conditioned by receivers 422,
denodul at ®@ 196/ 8@8BHenodul at or 440, and processed by a FX/HR0/33W¢essor
442 to recover the CQ reported by thél receiver system The reported CQ
is then provided to processor 430 and used to (1) determ ne the data
rates and codi ng and nodul ati on schenmes to be used for the data streans
and (2) gehesigaétosaiscoarsl-intnbroptearafior (SRRspaf the BEOREES Aol difeatBCaniX M MO
processor 42 L%ﬁ ]h t1 he receiver, various processing t echni ques maybe
used to pPStRYY ofirrchpnel charastoristios, pndprovides,these qugntition éo alToeessersifiVt t ed
synbol st rReaEEa p th@s@&am%@pméssswmﬁa?mﬂheﬁa%ﬁb@érﬂééﬁﬁaa{@&f%‘e grouped into
two primary categories (i) spatial space-tinme recelver processing

t echni ques SffsgHive hSNR dordhe gysteat. eRfP@QﬂSOETW@tﬂleBQMdezastumtectcémhmulques) and

I suc rence cancel | ation’
Eec)el ver q%;sgiéée@g?%ﬁgﬂ Eﬁqﬂﬁlgi @v\%ﬁtg?" ?g@@ ﬁlgﬁg}a?'@ami’]asea‘éam’%ccessi ve
i nterf er efypes oﬁmﬁc&inlamﬂ mg%rgmtgnh amnm&ﬁdhaltnm h}ala]gm&,ﬂtgé fbe@avedr @ELINEM, g
rocessi ng, t echn channel forne transnmit an
RIR rece: v aﬁiaé‘}li’:'f’aﬁ'e)r%‘%l[fﬂ@ C‘%@Eﬁﬁﬁaﬁg&? ‘?H?f"ém&@N?nd@}ﬁéyM@hiheéhannel s, with
NS < min {pbotessbiRDy a TiRAR &Bcésgtﬂ 4B8, wﬂlﬁfjﬂﬁ&ggﬁ{;@s tR0DRL Bor ﬁ%nne%nfoq” be

referred to as ascjgc;atl al ‘subchannel (or a transm ssion of the
M MO chanfaip shprnscieom a dpie sensce &/ 6 meidwiaied by e mddoBESX86; auditioned by a
sinmplifie I ag dlrretofa ransm t
processi ngmfé fs\t&fgtggﬁmajtg%é ES% ?fgctga%@; eg%w AP eratsé’s';f’?i‘e‘1 ecei ver system
450 of FilesoE zxt triimeitterapystemt4 10 the awdulaigd sighsly Sb@readlr bfstaenio gyred to
perform cgntro channel  jinterlacing. WO 2006/ 138336 PCT/ US2006/ 023094 12
[0054] The cFlrvgc?]gwer&a%é%L “%653&%%@ 9'41?&0%]@@ dhyB4lsawdHatopr ocessor

310 conf I4mjmﬁtﬁip1foﬁesl’s§tﬂglé/RXQﬁ€t boedol B4R rBed¥er thB COIIBIORA b tHCas from
one or nore data sources (not }ghown) The basebath rocess?)r 310 ca

process eNCAVEsYstam- dhe sengrted CRL svthent provided togaeasssof 630 @)dampdl ®,(Lpy
anplifyin r m t he data
Sour ces. | Tha b BB R el o s mo R bl bR IO o B

i ndependeﬁtdayls and (2) gonrpate earions ccmtrqis)foeTdeatdmock&tcﬁ 4$4 eeBK NIIMOPpT ocessi ng,
or can pfn%&f%g@ Sge data streans i ndependently while conbining two or
more di stPnct data streans. [ 0055] The baseband processor 310 receives
timng anfO0SHt aAt thicetdebes; varibRpiddebsii} tefinijedhal BE ﬁéeh%ﬁro%@é@tﬂﬁ@kﬁl er 330.

The inter] ace dcontﬁol l.er 330 _can maintain data synb
recerved signals to detect the Ny transmitted symbol streams. These receiver processing

techniques may be grouped into two primary categories (i) spatial and space-time

receiver processing techniques (which are also referred to as equalization techniques);
and (ii) “successive nulling/equalization and interference cancellation” receiver
processing technique (which is also referred to as “successive interference cancellation”

or “successive cancellation” receiver processing technique).

[0052] A MIMO channel formed by the Ny transmit and Nk receive antennas may be
decomposed into Ny independent channels, with N, < min N,,N,}. Each of the Ng
independent channels may also be referred to as a spatial subchannel (or a transmission
channel) of the MIMO channel and corresponds to a dimension.

[0053] Figure 3 is a simplified functional block diagram of an embodiment of a
transmit processing subsystem 300 of a receiver system, such as the receiver system 450

of Figure 2. The transmit processing subsystem 300 is configured to perform control
channel interlacing.



slot, and frane timng as well as data interlace timng. The various data
streans can be assigned to a particular data interlace froma plurality
of data interlaces. A data interlace can be viewed as a tinme division

mul tiplex timng assignment for a particular |ogical channel. That is,
each | ogi 3’82086&%3335hannel can include a plurality of dBtHUSIYRP4ces, to
whi ch any one of the nmultiple data sti®ans can be assigned. [0056] The
data interlace can have a duration that substantially corresponds to a
predeterm ned duration, that can be, for exanple a predeterm ned nunber of
symbol s, [@1541 s The trgnaeit progessipgraubsyiem 300 irichigles mbasebandtproctiver 88 of a data

i nterl i : i cati temthat jnpl t
o atkmonr Sk to HAAA 06U el SRR Bk Bl YRR o ol Cor
transni tt ecircat(aot shitven) dheibuebarkiato@Esne 8$6 can [R66sY &Mh Hif BHFat N

comuni cate, the. ACK durjing th i me tween adjacent data interlaces to
reduce thé“efP@%aﬁaﬂé‘ﬁ?a&?r {Lﬂﬁg’ﬁwﬁ% Vﬁmdj’ﬂ b aTRG Arterleaning; enceding dhe

control | ektreadGrdn® tHe@afalsoutcd TR bhdeBakd lﬁ'l)éesgcﬂggo lofl SYobAS Eatn dufl057] The

baseband processor 310 couples the processe ta streans to a data

si gnal napiseay ¥rdensndendly, Guzombine teleprmeieqidhe datpyirermfshprevening342 i S
configure | ogi.c a channels to cortespondi ng
physi cal gu Cgﬁg?gorng@%a?taoégrﬁ QB@Bﬁ? %9?%% vgrjl%fencogpémmrﬁ:éq{g ,dlsflﬂg dg a

si gnal mapip@mnsnodul at or 342 receives a serial data streamfromthe
baseband sspr. 310 and operates to convert the serial data stream
into a paﬂ@sgﬁl %8%11’%?‘1?1%35‘?@5%6%8{/ Wreseivrsimupg and doig Biqriere farmation eans equal
to a numbsi AfinteHieabhtdler 856 | THYTREHSce cbRE01RB30 SirBAhta ul at or
342 nodul ates _the assigned physical subcarriers wth the correspdndi ng

dat a st r etlf 2adEypeliimingas vell ap datadntenlack ioingrobhe wtivundaty sreeamAsardiss cr i bed
earlier, i jon  type ¢ he, .for ex | e, one of
BPSK, @S%%%@%eﬁagéﬁk#%%%cg%ﬁ? Wity G itsdasso 13 [00581 A
hop assi gmteelate crndhel visv@d Qs deierdivisien niultiplet ek s Srapaddicur t he
nesi onmentEeCraSaet BB SR o ShasBFl iRVl of e Hop
assi gnnenintemacks © vahéh drgdeimk of e milifle dRh ¥SéAA caR BRGRIdLEr assi gnment s
correspon&)hg?% to the logical data channels and conmmuni cates the

0

i nf or mat i Thidatpinteriacessn hayepdeptionshel subsimtiahy cor@pasts toant r ol

channel i ft@sdREA ab i synbol s i s. processed
in a man nI!;e}$3 éi m léaaﬁﬂu%dglﬁ%ﬁgéggxggggﬁﬁ%ﬁ@%ﬁ%ﬁ%&@% ng grc&c? P’mk?Slﬁ’t r ol ,
modul e 390ts, feames ndrisgme ethet imingdrirermento he ose offaf datainterlade dahde i s to be

conmuni cated . access point. of .the serving sector on the control
channel assig rf% G| h{]% atﬁggmé%%(@ggn PSP W&ﬂmp %’Feﬂé%%cﬁ?gﬁ"%e@%?nleﬁb(%)\/i ng
sector. Fignabthaniptiieates suecesefulicb@piSettadémitied tate! TAVEfer can process

received signals and communicate the ACK during the time between adjacent data

—

interlaces to reduce the retransmission time, In one embodiment, the interlace controller
330 is configured to track six data interlaces.

[0057] The baseband processor 310 couples the processed data streams to a data
signal mapper/modulator 342. The data signal mapper/modulator 342 is configured to
map one or more logical data channels to corresponding physical subcarriers of an
OFDM symbol. In one embodiment, the data signal mapper/modulator 342 receives a
serial data stream from the baseband processor 310 and operates to convert the serial
data stream into a parallel data stream having a number of parallel data streams equal to
a number of subcarrier assignments. The data signal mapper/modulator 342 modulates
the assigned physical subcarriers with the corresponding data streams according to a
predetermined modulation type. As described earlier, the predetermined modulation

type can be, for example, one of BPSK, QPSK, M-PSK, or M-QAM.



332 can be configured to receive channel requests froma data source (not
shown) and CQ information corresponding to received signals processed in
a RX data processor (not shown). [0060] The serving sector control nodule
332 is coMAYBE360 process the received signals, anBCEHHRPG28MMecave,
encode, and otherw se format the conti®l nessages. The serving sector
control nodul e 332 recei'ves timng and control channel interlace
information fromthe interlace controller 330. The information can include
the interl[6@58] asbomamignmerimbduiedsogletorhmbethe sibdafiferagsicdae® thoNt 1 Ol
channel interl gce. L}g%l% Th§ co ni cation.l.ink can be configured to
support a 'BreHeAP$Ea) cingls hesed on. fop Sxamnle, o fmitial freguency assignmenband he sane,
or_di st i ndieqferaghbinglaberithil @ phaa S Thd Ropfsis MR TRM 250 AGHRIY Do

e Interlace

m ni num nunber of control channel interlaces, and
cont rol | ePh¥ae! sihsaiepisishments somtaspening tartke lopioelrdata dianmeiednd nt er | ace

assi gned r; f vVi,n ect The serving
sect o coryrapitaeHhythRRistos dll SN ABAIARER 2 cector control
messages {@058] c &lvnirol cheinechinddrmatiep fhet istbkineluded Ghd OFDNGRAbSIs i | arly, a
non- servin sec(ior contral .rmd;ﬂle 3224 Is configured to receive the
control n@goscgsggg ea panngr siplar todhe daia progessigg s A seRdRgseston ciAgIofnls when

there are38Dis daRgEed Mirb@iwaohes] iERRhERIN (XN BeTonARMiQlAFE gRCCasi ons
when the access termnal is assigned one or nore non-serving sector

control cREfsHERNNt of sesgvinprectanen e contra) chavnelgssigad to dhe avoeks ftemad

i ndependeg ‘ﬂ‘f?e‘ﬁ r ssages corres ding to
each of t hgﬁ%’g@,{ gne q%zsﬁf\?g?%c{%n%%%g eﬁ%:el tglé F%Egmgg (gg%cgn@gﬁp&ﬁ.ﬁe channel
for the sé¥tanpesenfigimed Bhecelimvhsmrel requestsefedno b deRb0b (HHDEhovR) ad@4 can

process e : the control..nessage i.n. substantially the sane way that the
VO 2006/ 1?@&‘%{"3&?%%%%?%@3 vpdSigngls prpeessed mrd R, reamosemal o 302

processes(uoesigagds for the serving sector control channel. The

non- ser vi Pq% Sec r control nodul e 324 receives timng and control channel
i nt er | acelU98Phbr h¢ sesvng pestar corirgl maduleA32 iveomfigared éo proe®s thEtrecdivetlor nat i on

can i ncl gigga4 had Edﬁtiﬁfe}lgﬁg, é'}ﬁ?%eg Qﬁﬁﬁ&heﬁ@& thine B dofily trggsg%ﬁgegﬁ i one of

more assi gned control nne € non-serving sector ® modul e 324
coupl es t #revieg pectasiconttd mvenle 338 secaiyes tining dand eomtred channebinesrlaen- ser vi ng

sector co . S. ed o he ,Lnterl ace .process execyted by the
interl ac eﬂltcﬁtgjn a}lﬁﬁg@%@&% i %g@gﬁ?rﬁgg- it‘rﬁe 'f“gq'rf‘}‘fggnﬁaé]tl&?lﬁ%@?b‘%ﬁr aCfhe
I nt er | aceassigninent ané tinB3relxded th i LHENdd cAtrblthelebfiferRc@cess that control s

the timn nd_jnterlacging of the control channel nessages over avail abl e
cont r ol cﬁ’gﬁﬂel Tﬂq qﬂngmug@ggp ik can be configured to support apluralit}g of control

channel interlaces that can be the same, or distinct from the data interlaces. In an

embodiment, there may be a minimum number of control channel interlaces, and the
interlace controller 330 can track the occurrence and control channel interlace assigned
to the control channel for the serving sector. The serving sector control module 332
couples the processed serving sector control messages to a control channel
mapper/modulator 344.

[0062] Similarly, a non-serving sector control module 324 is configured to receive the
control messages for the non-serving sectors. There are occasions when there are no
non-serving sector control channels, and other occasions when the access terminal is
assigned one or more non-serving sector control channels.

[0063] The non-serving sector control module 324 independently processes each of
the control messages corresponding to each of the assigned control channels exclusive
of the control channel for the serving sector. The non-serving sector control module

324 can process each of the control message in substantially the same way that the



[ 0064] The control channel mapper/nodul ator 344 operates to map each of
the control channel nessages on each of the control channel | ogical
assignnments to the correspondi ng physical subcarriers of each OFDM
synbol . EX208¢/1388¢ | ogi cal control channel assi gnnenPET/E890G@E3¢dpped t o
a correspondi ng set of OFDM subcarrierid. The control channel

mapper/ nodul ator 344 operates to nodul ate each of the control channel

i nformati on onto the correspondi ng subcarriers. [0065] Because of the
control chearvig sectot eoritmt modyle A22 prevessss MESigen R ﬂfdﬂéﬂiﬁ% seéldpbdiflo] generat es
control chc%nne Jgr;forrrat l.on each r@ﬁgtral gh{gnne,l I nterlace. The hop

assi gnment AUl ESEE-SFEMLE pe0E confipbmgdyle 324 recaiyesdiming and paros si gnnent s,
and can  cbhelind@labdRIGHRAGEK bR thSB i i :RggP ; each

| ogi cal cantrol channpel. [0066] brﬁz&ggﬁ%gfrgl#éngraggéelﬁlm%ﬁ{nﬁ% 342 and
the cont r dicledethe Biterlage pysienmenicind sindng Binieddo ti eneton eonoasigasdebnsiabear ri er s

to an OF ' I ' |ude an | nverse. Fast Fourier

Tr ansf or %%E%%ﬁ Tr}rllgi ggﬁ-&&g@g S%%%?ﬁ%ﬁ%@rehaé ({ﬁge é%qrcgﬂgf%&‘ﬁ]c? 1 fht ed

subcar r i emsessages for ittreeond omaiore ORBhaygEolor s@itel EanndlOB5Ed od BE iRkt of the
llel to serjal converter 370 that

| FFT nodul e 370 is .cpupled to a par

converts t %cef)sa?(gfl}t%qobf tbpipl_tgﬁap%&fnqo er;330e Asglesaibgdh in furtheredgtpildrelo®; DM

sanpl es.  tHdiatefiaserdontblldra36 84d BplaRaRy &4 {nfdrladd HS}OG&F BlaPSortddR. tﬁﬁ%%(l nsg?/ mbol
sanples to &,tran_smtter 380 that perfornms signal processing o) requency
transl at e 2hh&te2eME S Hssniselphinas] messages ovenavailblRPnirdlrhahnel The

transm tt gge38Q; couples the transmt RF signal to the antenna. 382 to
couple the signal to one or nore access points. [0068] As discussed above,
t he int er I@Sd] c dire cortiod ch3 el mBapperihodulstorIat dpetatsRAMAS bachl ST doAGE] Pr Ocess

to determ he timng of the control channel nessages corresponding to
a pluralit 5&8%1 lggsg?%jﬁglge%%‘r&fﬂﬁlco ‘E%{ﬁﬁ%‘}@?gg}’fél BieNREstodBe r esponds to the
servi ng Webi2&Ped daBABAicEHbAR2R06f d1eBOFHM dean?C EMn oftﬁhelo.gﬁalecrohﬁ‘

c

control ler, 330 can I nplenment any of a vari€ty of interla pr océehgses, and
the proceStagelgssgnmeaizcadeaapped o 3 dorasnonding ves of OFDMM subepeiersfThent er | ace

pr ocesses corfitchithBihader SO 100 SARARLELINE A1 3B ane] contro

channel interlaces and can, In so odimen
punct ur e Edermagpn erfaitlrredorrespobdinguuticarriery, 0069] The recei ver system can

recei ve aydackst channel. assignment corresponding to the control
channel o#dot'6 ﬁfe lsgg(?a\q}lgér’]%}l theeqngy F ‘&ﬁanei é‘ﬂerﬁ%g’@i U eBerY ag?‘g"ﬁ’é cantre] gggnnebnal
control cheweratds castsolghame! B GRLHQERGR domied] ERnANGn a0 ife ﬁgﬁ“ serving
sectors. The int erlefﬁl e.controller 330 can maintain a record of the nunber

of assig n%sdlgm@SWtrF ¢ rgines thg phgvical sgbeamienbon #ssighmerssaadesn based on
t he nunbedeteniastht 8itRGrrier assignments independently for each logical control channel. ‘

[0066] The data signal mapper/modulator 342 and the control channel
mapper/modulator 344 couple the modulated subcarriers to an OFDM si gnal generator
that can include an Inverse Fast Fourier Transform (IFFT) module 360 configured to
transform the modulated subcarriers to a time domain OFDM symbol samples.

[0067] The output of the IFFT module 370 is coupled to a parallel to serial converter
370 that converts the parallel IFFT output to a serial signal stream of OFDM samples.
The parallel to serial converter 370 couples the OFDM symbol samples to a transmitter
380 that performs signal processing to frequency translate the OFDM symbol samples
to a transmit RF signal. The transmitter 380 couples the transmit RF signal to the
antenna 382 to couple the signal to one or more access points.

[0068] As discussed above, the interlace controller 330 executes a control channel
interlace process to determine the timing of the control channel messages corresponding

to a plurality of assigned control channels, one of which corresponds to the serving



control channels and the interlace process. (0070] Control channel

I nterlaci ng can be advantageous in an OFDM conmuni cati on systemin
conditions where the conmmunications are link limted. Alink limted

si t uat i onWOLHEIP when the path | oss fromthe accessPEEPYRARIGH t he
access point is at the high end of alServiceable range. The high path

| oss situation can occur due to obstructions and physical terrain or due
to proximty. An access termnal near the edge of a coverage area

typi cal | y seper dhednterlacg chitriilel 336 dap dmplewientamyrifta vafi@) 6 Intcige access poi nt

d i . . in part, f he link linited
cond © 1 on PR SE A4 o R G R et B iistaive offis faes efinteree.  However

at sone [poscetses. eV intetlce ONRSIler 930 farf RkRmieARS MspRbPBortRNIEXRE! | ence a
I nal” can experience |ink

link limted, condjtiaon. [0072] An access term na
limted cOMRiRMFEAG YR fpRRembodiments) dsisaming vehendopaicture Tordrcdchansal t er mi nal
can comurieahfioni th adj acent access points to negotiate a handoff when
it experiences a link limted condition. The access terminal can continue
to comunil@@edt Jie zeceivet systermodanmeveive affirtthvenisairchbm@l seihfknt and can request
and be assj Cc rol ,channe one, or nore candi date sectors. As
noted ear %blg%ﬁgn(ﬁ%%%%?ﬁnggr‘g‘%h 4 I’c.)&@ SEXMEFECeRINdSYn BRFETR ONG PT MBTCe access
poi nts t hatididomel CaNTEDGhadhélfassi @imeiktsolRSonii@ M biEordEGESS %’vﬁ‘: suppor ting
the serving sector. [0073] The |ink Ii_srgot_ edgcom*runi cat |§10Irlfe ro%the access
termnal tFi9Re B Btsglacaronkeller3d30 san wypipiiny teced of dlte entfenof ssignetbgr aded by
the incl ugh@mhl @hanhe A4kt HRGRL if.control channel
interlacing is not I Iem%%éeig#n#ﬁghgﬁgﬁﬁ}gﬁlg% ﬁpu@PerogﬁW s can

oper at e t gomted cheanels aud the itterlaoepmcesavai | abl e to support the data channel .

Thus, thegi usi of..additional cantrol channels, used to support
handof f irﬁddgﬁhnﬁg%%%’%f‘f%%‘é%‘%g%%ﬁ?éﬁ%@e@%@ﬂo OFAMIERCaEeMdi t i on,
can oper asgstenoinfconditiens wigge téeoifRnichiidns|abd HiEEm BRI Bhe 8Ly | 1 nk.

Cont r ol ch%@nel i nterl mgg operates to mnimze the effects of the

addi t i onaf™25RR F5 °°°‘Eh“zl}ﬂ9 spadiulophisomithgaccessiteradnad i the epressredint if 8074]

Fi gures Afvedlich dnld WEh s@vReDISIREE f @-f;ﬂhtt :ha) i I Nng processes
that nmay be |ml)ll enent edei n th‘{"e ?l;ll{aehrl ceﬁg)lgsn%l?%??[géan %‘%{dggﬁ?y, t he

i nt er | aceoksyHeticss ped phyisiepl tewein o dusrie ppewimity.uharaciass trhanknear fheedge

However, | | e. interl.ace controller may determ ne

whi ch of gpapl uraggﬁg%f&?ﬁ%@?}g&m&)g‘g@% Yoo rent , " and may change
whi ch of [06@1]i nThe dcaess ppindaekmesss teemiel iidg comPEndatk, iipdH! Rr AR link @
simplifie .L_icire- lﬁ i %al channe| diagram 200 of an enbodi nent of control
channel i AEgFt somd %?1 ¥ feerrsmgihe ed dafa qrdnfornelipn taterHgweuerd®, t he

some point, even the lowest data rate transmission can experience a link limited

condition.

[0072] An access terminal can experience link limited communications when it is
close to a handoff. The access terminal can communicate with adjacent access points to
negotiate a handoff when it experiences a link limited condition. The access terminal
can continue to communicate on a control channel of the serving sector, and can request
and be assigned a control channel to one or more candidate sectors. As noted earlier,
the candidate sectors can be served by one or more access points that are common with
or distinct from the access point supporting the serving sector.

[0073] The link limited communication from the access terminal to the access point in
an OFDM system can be further degraded by the inclusion of the additional control
channels, if control channel interlacing is not implemented. The additional control
channels can operate to further limit the power available to support the data channel.

Thus, the inclusion of additional control channels, used to support handoff in a link



transmtter is assigned two control channels, control channel 1(CCl) 202
and control channel 2 (CC2) 204. Additionally, the system maybe
configured with two control channel interlaces. [0076] The transmtter
oper at es W® 10/BBI3ace the two control channels. Thus, PGEUS20064R3Mit ¢t er
via the interlace controller, assigns16Cl 202 to the first control channel
I nterlace and assigns CC2 204 to the second control channel interl ace.
During the corresponding interlace, the |ogical control channel is napped

t o the phylnitel congitibm,aan bpsrate o fuither dAEENE Sieth@llimifddlcoRxamitagodREed on a
frequency hoppi rocess. Thus, a data chanpel never simultaneously
oper at es iélorgf(%ﬁr’l%ﬂ]%fl i%ﬁ%”ﬂ?%f‘%ﬁ%?’@%‘? tg%%ffecwﬁhemddmaﬁlm@mrol[ 0077]
Fi gur e 4B dhhiréftondh€BnleimBdd &aséman&f the process illustrated in Figure
4A, for operation with nmore than two control channels corresponding to

non- ser vi 18074 c tRdguyes 4454g iHestate exemples phesinird] chdnnel irsedaoiigpadcestea thae |

di agram 2 . Is t. hannel .interl| aci ng., I n the
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channel s. ifplenrents one partioblaxcihterined pro¢sss.) Hadvef, i 5@BPEABSIhENtE R Ser vi ng
sector, while secooilg and third c n&lrfgl hapnel s, CC2 214 and CC3 214

cor r espond™ERass SRRl fay detepupipg wduc G‘PgFahﬁﬁéf WElRePIeeRsFHo sy st em

i ncl udes Gplheat bRl mapanagl whith o HRGRSHErodebdeb Bl £d 10 Figure 4A The
interlace controller wthin the transmtter operates to interlace the

control cHBOHSk Fiewedhdsa simplified time-logieal cbamelatiagrath 266 afiaredmsbddymarsi gni ng
the contr r ndi Ng...t rvin ector to the
first cont(:?) Fgﬁmg Eann%]l%’{eﬁélr?%’ algglge eanc?%é ésqt%rk]luﬁéat[%%fl%ebg'ﬁ%f}gt%ﬁt rol -
channel s, t@G&niRédisamipne®On@d Gontiobchahheéls, senesld¢hasel 1 (CCDHBN ALY corilolr | ace.
The interl ace I ler effectjvely prioritizes the W) 2006/ 138336

PCTI USZOO@?%%QE(E@?()%Oﬁﬁiﬂ‘&f’nﬂhaﬁlﬁéﬁ'g?‘ﬁ@lf‘ai bs configured wathybyp «osirol ng cont r ol
channel s ChahndllidtednebsCC3 216. However, the data transm ssions may be

degraded during the second interlace depending on the nunber of
non- ser vi AP70bntThe rapsaifipreapsratgstto iieslace theittve centrnd chanpkls e Thusathsi gns al |

non- Ser vi AnSektOVia Bt Dho QARDR: adnl BE1 98¢ AW, K BLAAG o there Ts

greater than one’non-serving sectot ¢ anne onal
control chtentask endassignsl €G2 204 teathe ataoadidyntiol clenhélrintersted Muging k. [ 0079]

Fi 4C .ol i fied tine-logical. channel di 220 of
enbodi menfOReSPoRtE Pl ath elarert ool shimagl s prrpsChREPREnt of Fi gure
4C, the i siteairiesoftOFDM §inbol, ToedxaipRshabdionPRéduehoyHppRE pfocksl NY

process ttfgt assigns only one control channel to each control channel
i nt er | ace P 2da@ chmpstmsyentimyttanepysly epardtes inganinnetion| vatheereaien thasl dnsr

control channel.

[0077] Figure 4B illustrates an extension of the process illustrated in Figure 44, for
operation with more than two control channels corresponding to non-serving sectors.
Figure 4B is a simplified time-logical channel diagram 210 of an embodiment of control
channel interlacing. In the embodiment of Figure 4B, the transmitter is assigned three
control channels. A first control channel (CC1) 212 corresponds to the serving sector,
while second and third control channels, CC2 214 and CC3 214 correspond to non-
serving sectors.

[0078] The communication system includes two control channel interlaces, as
illustrated in Figure 4A. The interlace controller within the transmitter operates to
interlace the control channel messages across the various control channels by assigning
the control channel, CC1 212, corresponding to the serving sector to the first control
channel interlace, and assigning all other control channels, CC2 214 and CC3 216, to

the second control channel interlace. The interlace controller effectively prioritizes the



assigns each control channel to a distinct control channel interl ace.

Thus, the nunber of control channel interlaces can be dynamc, and can
correspond to the total nunber of <control channels assigned to the access
t er mi nal . WOO8G1383Phe interl ace controller assigns a fiPSUURMYR8%4channe
interlace to the serving sector contiddl channel, CCl1222. The interlace
controll er assigns a second control channel interlace to the a first
non-servi ng sector control channel, CC2 224, and a third control channel

i nt er | ace copirelisharmeb€CHALR nmnﬂmeqonrsmgnge:onml chamiels@CT e ICC%. 226.

The interl tr can exte nt of control channe

i nterl aces }ﬁ:}%evgpﬂ'r d%tatlfagﬁ SAqt Ifl?nﬁ ‘iﬁ ﬁ‘?a‘bf?ﬂggﬁ%rﬁ%r%m terlgems 1] F| gure 4C
is a si npldleperﬂﬂlgtdnr‘tﬁe haghee af nehepvies caindbiamASArale ipRIsERediRgt  of
control channel |nterlacrn%P¥ln t he enmbodi nent of Fi gure 4D, the interl ace

cont r ol | esSigRs&llgqu-senying sscipr ontrehehannsisso thy sseanddnterlos, andrtherolis channel
interl aCG%reaE?%a&(%h@hb@§&vm§9 Jr%bllltﬁﬂ cﬂ%ﬁﬁlﬂﬂﬁ% aﬁﬁxﬁoﬁﬁ%ﬁt?o& han@el of t he

serving sector first con anne
interl acedémdfr@lal@adsa@dﬂgmtedmhﬂmtrol channel s, CC2 234 and CCB 236,

to the se tro ¢channe ace, i.n a round obin o The
process %%ésan Jéﬁifp 0 ad bqhaﬂ%eﬁdwégé)%f@@te OéE‘PﬁHFoI
channel s, oﬁmhtmhﬁhahﬁel mﬂmdednm AT AIMERDES Fi Q@nih'é%teﬁe{%@eaﬁﬂrol}er
|nterlaces %08%% re 4D is a sinplified tine- fogr cal channel di agram
240 of an UFHASE ﬁ?ntf fFhangels peing &H@ﬁ?ﬁérthar msmsanlmge cqiies] elmmdlment of

Fi gure 4Dejdy déﬁﬁél%%eﬁm%rﬁ@@ SB thd bm ¥l t t4%f lth%clﬁteﬁac%t JB'

monitors the data interlace and operates ct vel'y TP dPeT

control clBssigNe cadheontiglchaigh R3] dmmcdwtxol d,’nmnheﬂihmethpe t hle;sdﬂhé &uﬁibamlel can

be assign a interl e nunber of data
interlac eg&gé)g c%%%l%tteﬁ fgﬂaberé%ﬁ%mnﬁ%@}l cgre ‘%86%9 tﬂ?ﬁ%‘g&be’m

PCT/ US200 66132218 Oiedineld 8ssipmad toothe edvagsiadmihA)t erl aces. I n the enbodi ment of

Fi gure 4D interlaces and two control channel

OO%PE g. au_%{ hree data
i nterl aced 084y CRERnErollFr-ATHERs st Gogtralchapnel ntarlico focho servingee dat a
I nt er | acesectokleBntf BhdRkl, CeNNDEBe ﬁf&la@é@nﬂ@ﬁg arsé?%nﬁrﬁese&{ndt pﬁtr&ont rol

channel interlaces according to an interlace proce enbodi nment
of Fi gur echannelipferlacsiiqtheg %etexomsemsp@br entohdbnne{CIC2224, andamthial f i r st

non servi eﬁrh%?gﬂraﬂﬁel%rgﬁtl{cg |’[o ﬁl@%@ d no-se 2%2 56 cgr%ga@ﬁ?lrfgnEd first

control annel 1 nterlace, e a sec trol
channel , Tissinketigce ¢cmtrolia-s>ag aletdnd the hdsignaransTdonttsl ich@ineChamagds thnt er | ace.

L0081 Tl AR Bl o 2 55, 0 puncture the non-serving

coi nci des[0881]n Fiagreatsis @RBApITRYE &ime-logical channel diagram 230 of an embodiment
of control channel interlacing. In the embodiment of Figure 4D, the interlace controller
assigns the control channels to one of two control channel interlaces. The interlace
controller assigns the control channel of the serving sector, CC1 232, to the first control
channel interlace. The interlace controller assigns the control channels, CC2 234 and
CC3 236, to the second control channel interlace in a round robin order. The process
can be extended to any number of non-serving sector control channels, and can be
extended to any number of control channel interlaces.
[0082] Figure 4D is a simplified time-logical channel diagram 240 of an embodiment
of control channel interlacing. The embodiment of Figure 4D illustrates a process in
which the interlace controller monitors the data interlace and operates to selectively
puncture a control channel message.
[0083] As described above, the data channel can be assigned to one of a plurality of

data interlaces. The number of data interlaces can be distinct from the number of



channel interlace. In a first tine period 250, the transmtter is
scheduled to transmt the data channel 242 and the serving sector control
channel CCl 244 and the first non- serving sector control channel CC2 246.
However, BMEHOEBSi¥e data interlace coincides with t hBCHESROPG23WHhannel
interlace, the interlace controller pu&ctures the non-serving sector
control channel nessage. Thus, the interlace controller operates to
puncture, or otherwise omt transm ssion of, the control nessage for the
first noncesrol chemneldntedaces.chrthe ehbatiaaitel FEGe 23,6herd Ricth®a RS t uati on

occurs in, hird tinme peripd 254, _and the interlace controller again
oper at es frﬁeriﬂ%ﬁ:af"&rtgof’ o&gﬁatnp mtelacesge corresponding to the first

non- ser vi [P CURE daeTkaAkl ARG oRd B kAR inkR3CORIG ILI® Peri od

252, the data interlace coincides with the secon contro ann
i nt er | acechappds prerasyigneddo ermefitwp Icontrad ghanatkintetlaces upatrding tot dneinteelaend

control c I . interlace controller t operates to
punct ur e P ﬁg&'gb W% ?Elﬁg%lg{ggtgo?ﬁ o?%%’s%%%ﬂ g St Ortcﬁgg?ll(fﬁ‘?@’@ﬂ \Lﬁsq}gzodéect or
control chahnftssnarsertingsectohasntiohehantel] OCD d86, avd Askigh&ibiodRd frsCARRBE! -
Puncturin thg.co trol .channel nessages can be advantageous in that the

control avdes duterlage, ¥ RFCPRY H05-SEHANSRFALOE eanfioh ghavaels 6E3 @bhis ol  channel s

have essedqignad toythé sechd @mtroPéhabi® ifi@ia@e Channel . The non-serving sector
control channels do not degrade a potentially link limted data channel.

Thus, to 10985kedbe WerlserqasiroBeroperstes prpuncture the neu-sevingtsector avatrolappear s t o
operate i f - i.ng sector. ¢ rol .channel s. [0088]
A though CRER B Eae o P B S B P e S M Seriide. 5, and
4A- 4E havehahnd drgerdhconrCGHRist thoa peridd 250aths elnseaifenis sdrbleN® thhitake ti me
interl ace t.he rol .channels are not limted to OFDM control channel s
and the V\%tﬁﬁﬁg?‘%%ggﬁ%[l%ﬁ?%(ﬁmﬁ§6é4’h%1 pﬁ%@ﬂf‘&%‘i%ﬁ&tnﬂﬁe contr ol
channel s gesvifi@sector Gdrte chntll OE2 248 HdvAstf) Becahbtoih8 858 Sited R Bbildhes C2N
interl ace tﬁﬁwcontrol channel conmmuni cati ons using one or nore accessible

r esour cesVitkHie cantaghshame} terigee; thednterlaagicantroltes punatures tha ven-sarvingpl e cont r ol
channel j i i r p £ 1] frequenc .code, or sone
SR HHCRLHARS nloe! Fhy {h"é(flﬁl?rlr%e bt Biter ]Ioeéotrese {?)tpmgctg@n?fr ol

conmbi nation thereof. The aCceSs termnal can con
channel c@herwiseoatii tamsmissioh of, st contrel messagerfoaihe Sirstmen-sakagisy@by or t hogonal

to each o o~ e..lhe access term.nal _.can interlace nultiple
control cﬁgﬁéleﬁha%m :E(E:lé‘t s s2B, 8ﬁlaﬁ%? AP ¢ ﬂBF‘fWBS Berd 35pnand the

f r equenciiasrlacanetolle bgsn bpersodid plat iR thOfordbl HRSaRRtorfeSfRNESS R

conbi natiﬁ)n of non-orthogon&l} resources with one or nore orthogonal

r esour ce. THOWBFEIE GAier edniobehiertl C2Pd0access terninal can frequency
domai n i 0e86)aCR alsB&dnd time period 252, the data interlace coincides with the second

control channel interlace. The interlace controller operates to puncture the second
control channel message.

{0087] The interlace controller thus operates to puncture the control messages
corresponding to the non-serving sector control channels any time that they coincide
with the data channel. Puncturing the control channel messages can be advantageous in
that the control messages corresponding to the non-serving sector control channels have
essentially no effect on the data channel. The non-serving sector control channels do
not degrade a potentially link limited data channel. Thus, to the serving sector access
point, the access terminal appears to operate in the absence of any non-serving sector
control channels.

[0088] Although the embodiments described above in relation to Figures 2, 3, and
4A-4E have focused on OFDM control channel communications that are time

interlaced, the control channels are not limited to OFDM control channels and the



various control channels. Simlarly, in another enbodi nent, the access
termnal can code division interlace the control channel comrunicati ons.
O her access term nal enbodi nents can i nplenent a conbi nati on of
i nterl aceWROPERESs, for exanple, interlacing controPCHHS2N@I23094
communi cati ons over sonme conbination dpP tinme and code or some conbination
of frequency and code. [0090] It should be noted that the nunber of
interlaces and control channel interlaces may vary, e.g. dynamcally, or
may be an inedadiepol tbaccmtmi elransgieisinbt Bedithytotine ineRIHE | T dcodds SekAaM
100911 Fi %ﬁlr‘e 5,1s,.a Si n(‘ﬁ hfle flowghart of an enbodi nent of a nmethod 500
cont r &2 #iiage fheicantee! chamghcommunications ising ane ok AopRacsessibly med, f or
exarml e, h¥souRtes. FdtleRihpleShs fodbds e ure 3.
100921 The net hod 500 bglgl ns at Qértrféﬁal@ﬁnﬁté?lg%ééﬁi’%gl |c%tﬁtg?%g%@ gontrol | er
det er ni neSomuNE{cations,oyerinterlagssof time, ftegnenay] cadhanmsemme komkinatichhibereof er | ace

controller [ det e mnr tht t he

access ter rlrlr(é%a © ﬁfggﬁlrmelzzbg}l&eﬁ%mcﬁ(}% 0%?%3%?}@@{1"&@?? ?ﬂ?egﬁ €is in

addi ti on tigtetldves mm&lamrelycdnﬂmgeﬁal aodack sthen dF o @xdriplt,iEe éo%ééé't&ﬁnﬁﬁ%&rpr I'n
|nte |.ace controller can determ ne that the access

anot her ex 'Hﬁ

t er mi nal %f&&?"é, ﬁc‘?ﬂ)ﬁ Fhangel comipugicaiions oven r§laW§Y erieogonalitises, f | ags or
status i nCHeqaér@fes dobi, or doﬁiélc%ﬁﬂoﬁuah&?omr&% &Pa@ré%&ur eBhbinGQRY 50!  channel
assi gnnments. [0093] The interlace control er pr ocee s o decislon bl ock
520 and d@PBOHheeeyal ppnardse withieee demerecoimematmesiuace. | i nk i s one that i s
link Iim F troller can. |guredto
interlac et[t ]cg{rlltlﬁlé(i Ldgﬁ%&et’lqge %échs(%érml?arios eﬂe%‘ﬁ“i}'a SR

mul tiple dmusabnmdiahaumbls Saméarlyhm Anothsi émliddhyemfthd@@és%dbrﬂﬁnéﬂéaﬂ l nk

limted ch n cecntr |l er gan determ ne that the data
comuni cat ?cg cﬁ\?@ogbrg%r;l ﬁ‘ 8%?18‘2‘3%‘@“5 2othes Jeresséermingk | inited by

det er mi ni e@bbdimenidican Inﬂﬂﬁn@ftilcﬂlﬁﬁﬂaﬁdh thﬁeﬂléc@%ecﬁﬁng?% Rt ApRY Sone
metric of thgallnk quality, such as a CQ t he commruni catton |ink.

Al t er nat | MFHACEHE copiarlichais] FomiHeationg @rer&zz@emhmaﬂoner timaandletderari ne t hat
a data Ch§61ﬁ@$oﬂﬂ§nat ohr&FﬁJegﬁ%lgf%ﬁﬁ gdetermning that the access termnal is
e

processi ng a handoff interlace controller determ nes that
t he data ﬂhel‘[ sheuld be nbtied khal theintmeblsr oftitterldcnd ard @arolehideDint@lacély OCceeds
from deci K, 520. t bl ock.570, d .does not rlace the control
channel ?ﬂ Sgg dfy% é’&mawfgaﬁ’m(@ a&@éraeﬁfﬁﬁfﬂcréfi%délﬁ%r mnes that
t he data cdsrmmnmbano&sbrstﬂh limted, the interlace controller proceeds from

deci si on (R)I ck 520 to block, 530. [0095] At block 530, the interlace
cont rol | eF00QLk eFigrreyis aismpltied fowsharbel angsmbodimans pf a method 500 of

control channel interlacing. The method 500 can be performed, for example, by the

interlace controller of the transmitter of Figure 3.

[0092] The method 500 begins at block 510 where the interlace controller determines
that there are multiple control channel links. The interlace controller can determine this,
for example, by determining that the access terminal has received a control channel
assignment that is in addition to the control channel corresponding to the serving sector.
In another example, the interlace controller can determine that the access terminal is
assigned multiple control channels via one or more flags or status indicators that
indicate the presence of multiple control channel assignments.
[0093] The interlace controller proceeds to decision block 520 and ’determines
whether the data communication link is one that is link limited. For example, the
interlace controller can be configured to interlace the control channels only in those
situations where the multiple control channels have the possibility of degrading the link

limited channel. The interlace controller can determine that the data communication



channel s assigned to the access termnal. In sone enbodi nents, this
function can be integrated into the function performed in block 510.

[ 0096] After determ ning the nunber of control channels assigned to the
access t MOA0HI3833Fhe interlace control |l er proceeds toPBIBEAROERENMNA
determ nes synbol timng, for exanpl&0 for OFDM synbols. The synbol
timng can include synbol frane and slot timng, and can include a

ref erence nunber identifying the position of the synbol in a franme of
synbol s. [la84linkTimitedbeddtiaminingthiedatalre apigeaesiheliak HrogkxaaRaand

determnes_a _data interlace,. 1f_any, igned to the data channel for the
access termnar: cA(%fgtf‘? {113}5%'?31119',’ st SF‘rﬁ@%&%@ coppypicatigndinke an det er i ne

whi ch dat aAlieiagivélgoe a&cﬁti&{aﬁgﬁﬁ& InYerRi68 Etfrofer daf dBhiie BRDL ALK nef 0"
transm ssion. As described before, the data channel can be assigned to one

or nore <dipkdinsied by detgrminingthat dhesaceess ierminsil isrpaodessingd hatdbf. i nt er | aces. The
identity e I 4 vant agequs for 0, i.nterl ace
processes q?%%r 55% % '?rll} ?Ilé&% gé}ﬂtgogl%:feﬁé mﬁlg%sﬁ?artglfe %gaa%ﬁ%ﬁ‘e ?‘F‘ensoi E@g g’.mtfé)o 98] The

i nt er | ace theriotedseaonproliapestsedsdrda dedisiGEbloansh e th&jcki5mesmt ABeCRRt I ol

channel interl agﬁs assjgned.to the gcess termnal and determ nes which of
t he cont r SR SvrePtp eéﬁ’éﬁsag%s'g &by tge Hisrlage controfen determines i gur ed
for transmasgie@ata chin®D R lir® QBB inteti 28 chitdRlkt can

determ ne_and assign the nunber of c%?ltrolc chanﬁgfeeﬁﬁtﬂgﬁﬁgt&%{é’p The

i nt er | ace PlskE2Gi0 Wpck?Weeeds to bl ock 570 and configures the identified

trol | A | cont r ol channel , based
control CROBPE! ArBidk!'s36.3nd fhlerfib ccnirolleY desermites the sen Al Ringber SEcogfab s oo

, anne I nte ace rocess, S
i |1 ust r at ebiningls Bisggmed $o thé Acctks tetiin20 6 4438 33BodRGTAS) D20 6108308 21 [ 0099]

Figure 6 is a_sinpljfied flowhart.of an_epbodi nent of a method 600 of
control cﬁ‘z‘?ﬁ%"‘é‘F‘i%QﬁﬁéﬂﬁhﬂbPﬂ e&rﬂ%&‘%ﬁb can be performed by the

recel ver SI0SGPmAfef détb@iing heSfunithiof ibhab] AbEORNERL] BindfocEl 0Ur € 3

[0100] The nethod 600 begins at block 610, where the receiver system

det er ni netermingb heipteriaeecontrolies praceeds tp blogl St Ganddetarmines fpmbddftimicgndi t i on.
Such as cepdiihne HERAOFPME 5 r : i ni shed for the
serving secth.Llﬁn’ cong?nambrﬁm?ﬁssﬁgbf%@%ﬁ%gg#ﬁu ‘f/g%gb% Afror e

candi dat eslgtgningsandTian inebule 9geferencs mahber adentiBingehe posittandnted synoamnel from
each of tgﬁmﬁggf%'df%ﬁs sectors. [0101] The receiver system proceeds to

bl ock 620 to ‘determné the nunber of candidate sectors. The receiver

syst em ca[00d#t eThe ineerlabecontiolerprédecto dlsbiss0 %ﬁ&&&é&mesfaqataqﬁt%g?éee’ based
on one or.nore flags qr jndicators. The receiver system proceeds fo
if any, assigned to the data channel for the access terminal. Ad itionally, the interlace

controller can determine which data interlace is presently active or is being configured
for transmission. As described before, the data channel can be assigned to one or more
specific data interlaces from a plurality of data interlaces. The identity of the data
interlace can be advantageous for those interlace processes that puncture non-serving
control channel messages.

[0098] The interlace processor proceeds to block 560 and determines the control
channel interlaces assigned to the access terminal and determines which of the control
channel interlaces is presently active or being configured for transmission. In one
embodiment, the interlace controller can determine and assign the number of control
channel interlaces. The interlace controller proceeds to block 570 and configures the
identified control channel interlace for one or more control channel messages, based on

a control channel interlace process, such as one of the processes illustrated in Figures
4A-4E.



bl ock 630 and determ nes the control channel interlace timng and which
control channel interlace is active or otherwise is presently being
processed. [0102] The receiver system proceeds to block 640 and directs
the servi WY QB¥BBP¢ control nodul e to sel ectively confPGUPERHEIGHNL r ol
channel nessage of for the serving sBttor based in part on the identity
of the active control channel interlace. For exanple, the receiver system
may not direct the serving sector control nodule to configure a control
nmessage t €009k Fégwé 6iF sawplified fAovichert pEarénieydinyE beAndeiogson 3es t hat the
control npel 1 nt.erl.ace oce er m nes _no rving sector control
nessage ig&ﬁf)o Biémmgfé & 13‘%‘%%@@%&5{% G2 eB@ﬁQWﬁ%Xﬁﬁﬁ%ﬁqu SY$em ace.
[0103] ThefFigugi ¥@th&itsrace naeBads Figrd3.ock 650 and sel ectively directs
t he non- iervi ng,gsect or. control nodule to configure one or nore control

messages CU0PksAba#ctgd 608 begias & block 619mvhereiba reseiver systematstepmimeent r ol
channel s. 7 i : . 1 - f .the coptrol nessages to
confi gur e,th-agﬁlg at8 ﬁ%&ﬁﬁﬁ?ﬁé#@%}& tﬁ’%telﬁ %%ﬁ@ Zﬁ/%%mge b co’i‘(gg%?ﬁ%ﬂ‘ff"gat e
Wi th, bas asia zesult efediniinishpd GQIcfor thh scrcingsear in barbihtidn i fhiace and t he

identity of . control channel, associated with the_control channel
i nterl ace.qul%i;@gnén Ong%glafe?ﬁ@ﬂ‘ﬁg?te EFLos-o £ apess Sgrainah cagRquEskacanéokr ni ne
t he data chwmAslaton BicBlof e amlights sHdtorse! ecti vel y puncture the control
message based on the data channel interlace. [0104] The receiver system

proceeds tHObl odke meeiventastempaeceadsttp blogk §2@ito @e thenuntp of he cont r ol
channel | ggissa n : VS | s.of an synbol . The
| ogi cal tgﬁg"lygei Sggt?ghaq%ﬁféﬁg“’%%?s‘g@ c%iéfraglj S?I?ﬁégﬁlgglc P& ?%a?‘gg%wfﬁ%ﬁ%t er mi ned
f r equencyfonepgple, tabaglomi duk oy mpet flags or indicaoey URMRGEceivERSystcRCHo¥&s By St em
he. Grou 21T e AR s PO CgRe ofer e ok SHOSLRBeomEant ai nod
therein. @Iﬁﬁﬁ)ﬂ]int&ila@uﬁ@c_ﬁvé&c&h&bvﬁ?ﬁé?fé&ﬂtlfzbélﬁébﬂﬁ@éseé?' ock di agram of an
enbodi rrenml % g transmetter 700 inplenenting control channel interlacing.
The trans ﬁ]er %'@C?IY@ISM‘@%W%@Pbﬁké@}@%rﬁm@ﬁﬂgleéemnmctoof cont r ol
channel s gbh@oP® s R%elRt 1 n erm ne the

0 e e@tll\Fe:T'yecr:]c;rﬂi%H%k Thd éo‘?x'frgl %’%ﬂ%el %gsagélof %ﬂher e e for

nunber of control channel [ nks™ hat nee e service
det er mi ni §§gtonbaredinaparioin theidentity of Hermntvesconitol chamel imtdrlade Porarsmplel

det erm ni r n-.servi ng sector control channel s and can

det er mi neﬁlt9 ﬁ%&%ﬁlﬁ%@ rg?ﬂﬁo(% qirect ﬁ}f’l s%allggesc?f’ oF c‘?f’gr?i V‘Bflﬁﬁ frsndgure athe

t ransni t t@ntrdDfesadgedo theaktvitgsseator iPER 8cdivr spktdng HEMkMiAG tAatlthdonkby t €d dat a
link 720 that .can.include a nmeans for  determining if the transmtter 700

isina H futer}agq pregest HEteFRLREIA SerEns SeOloT senitel messagetisdo be neans f or
det er m ni Reratedif}dhe &Hive Béitrol 8fhnnel interlace.

[0103] The receiver system proceeds to block 650 and selectively directs the non-

serving sector control module to configure one or more control messages corresponding
to the one or more non-serving sector control channels. The receiver system determines
which of the control messages to configure, and thus, which of the non-serving sectors
to communicate with, based at least in part on the control channel interlace and the
identity of the control channel associated with the control channel interlace. In some
embodiments, the receiver system can also determine the data channel interlace and can
selectively puncture the control message based on the data channel interlace.

[0104] The receiver system proceeds to block 660 and directs the signal mapper to
map the control channel logical channels to the physical channels of an OFDM symbol.
The logical to physical mapping can be performed according to a predetermined

frequency hopping algorithm, pattern, or sequence. The receiver system proceeds to



i ncl ude neans for determ ning control channel interlace timng as well as
means for determning data interlace timng. The neans for determ ning
timng 730 can also include nmeans for determ ning OFDM synbol tim ng, and
the synmboWQ30p¢/B§336an include slot timing or frame tiPREHYS20pE@REPE Each of
the functional blocks of the transmt22r 700 descri bed above is coupled
to a neans for configuring a control channel nessage 740. The neans for
configuring the control channel message 740 can sel ectively configure one
or nore cbickol70 endinasiits e SymboT s hgnhk Hepér@oftid cBinndPhessafe t he

assi gned conlt.ro(# channel s based in part on the timng, nunber of control
channel s, SSHAME] B€%Me of a link limted data channel . The neans for
confi guri peLos eF@%iRéV(b'asﬁxﬂ R fufARRRARockiagt @ of BELHEIRHABRAE o f OF
interlacing tﬂe plurality gf control channel%. [05105 Tle o& Sut of the
nmeans f or teRWHteLI00Agriemesting esintrelehanres] intebsige The Oansmitterdi@plimdudes a neans
for gener gid ngr 7 nea or.generating an OFDM
synbol 750 can °gg§§§%ﬁgé%¥’?ro°§%°%%ﬁﬁme§? léafjsll%ﬂﬁgﬁ%h Sn@l;ﬁl\/l

subcar ri ef780, and caedeteratire the phmiselof tontol clanRN EYhet nea fbERrvibd109] The
means for . generating an.OFDM s ol, 750 couples the plurality of COFDM
synbol sarrpf B§RS© gﬁ#@%@% 6?“%@%@%@%@%7@%@9}%9%6@ The
means for déeaiatieiohé BembRGEEVINESERE! SonfBLeiaaikIPmd R ibEILifd 0 Process
and frequencyﬁigignvert, t he OFDM sanpl es nto ca RF %ﬁlanne %tg}(gl{i}ggth\tﬁhi ch the
OFDM sy nb8nmberof ppmrperwing secter comrahamess 336 RGHiISID06IS0 2808ks 223 [ 0110]
Appar at us,f : . ] i .10 inter] ace copntrol channel
nessages co?!%efgﬁ%éahgd%ﬁ%ghgfg]%y?gﬁ%?gﬁéﬁidgtgﬁﬁ%lmci‘f‘dﬁrﬁg?ané&i gnnents. Each
control détemising #dke gameitter 700 isdaaanddff hi n a subset of subcarriers of an

OFDM syst Th ont r.ol nnel ssages are interlaced across one or
nore cont ﬁﬂ]"“khih?mﬁ?f“f“ﬁ‘%éﬂﬁgé %m&ﬁgb% & oy deteraugipg Bmang/39yhatem [ 0111)

Any of a plclidakichis fof détethBiih@6eutidI HEARNeHAAR Hfink 5@&@%&&&@ al I ow for
interlacing of the various control channels and underlying control channel

messages. de FHEUES At Sitertatirins Tt maedes fsdetsariningginiag 730 encdm be
mul ti pl eXﬁ@luH@nﬁé&%Pdét&ﬂiﬂn%Q@tﬁgk g;lﬁgl%o:i ﬁg}n?ge Ia%{ gllré{gglg‘lbo\gtlt r}ggcag{(‘e or nore

interlaces, or can be assign es, anple. An
i nt er | aceinglyde slot timingoa frame divlingan assi gned data interlace. and can

sel ective un re..t ont.rol .chapnel ness S, corresponding to
non- ser vi b}%oﬁs e%c(&)!lro(%é}beﬁﬁ?c on@tPi?f#é Pg@e%ﬁnwﬁe rdesrbed, abayers saupled| ace
coi nci destowi théans fetabafi gutingalcasteol chd@blabssI4E740D ARE RlcdsSs APEbLRLERGS enabl e

atransmjtter to support a plurality of
e control channel message 740 can seléctively configure one or more control channel

messages corresponding to one or more of the assigned control channels based in part
on the timing, number of control channels, and presence of a link limited data channel.
The means for configuring the control channel message 740 can include means for
interlacing the plurality of control channels.

[0108] The output of the means for configuring a control channel message 740 is
coupled to a means for generating an OFDM symbol 750. The means for generating an
OFDM symbol 750 can operate to perform an IFFT of a plurality of OFDM subcarriers
to generate a plurality of OFDM symbol samples.

[0109] The means for generating an OFDM symbol 750 couples the plurality of
OFDM symbol samples to a means for transmitting the OFDM symbols 760. The
means for transmitting the OFDM symbols 760 can be configured to process and

frequency convert the OFDM samples to a RF channel, over which the OFDM symbol
1s transmitted.



control channel assignnments w thout substantially degrading the
performance of a link limted data channel. The control channel

i nterlacing reduces the amount of power allocated to the control channels
to optini¥8’¥ﬂﬁﬁﬁﬁﬁer that can be allocated to the dat BCT/ESAMHARE094[ 0113]
As used herein, the termcoupled or c@Bnected is used to nean an indirect
coupling as well as a direct coupling or connection. Were two or nore

bl ocks, nodul es, devices, or apparatus are coupled, there may be one or
mor e i nt ed0EOI ngppbtabisiead bethwde aretdescribedhareinpd dierbkoedssrol {Radd1 The

i ous il i ve | aaical bl gck dul.es, and circuits described i
Connect i of ikt dneSaondBiath e pbuiy Bt Bale i A aninpaise Eesiptoaiet ed or
per f or med chatinthassig@@eftican ofdut PAER dNuBELsERbcarAed b8it BFDRM %@%!m. Hacessor

r, an

(DSP), a Redu eg I@%truction Set Conputer (RISC) process
appl i cat i GAOLEY) Epamelmesseges Arerinigriaged agross oneAasMOYe cautb] datngdindetamemabl e gat e

array (FP ofEd Wikl Qe %@gﬁ?bl e logic device, discrete gate or
transi st orgiﬁ?pogi c%g?swclr et eE ardwar e conponents, or any conbi nation

t her eof dé@lldhednyefpphirgitynof terfavembtans cdebe npladedes ©ialowAogener al
pur pose essor.maybe a m crqprocessor, byt in the alternative, the
processor %{&%%%lgé’ﬁ fhe %PSB%%%}HP { o Lins %ﬁﬁl Uélfl?r%ﬂlilg;?qygshqhamql glessages. st at e
machi ne.  Ahpraos sinnelBpf te $6n-Beving FHGTBRT B alipRx CPIRAF AR ki Of
conput i nggg%l ces, for exanple, a conbination of 'a DSP and a

ni cr opr oc R, ca) bg |SERuRpd Wiihisrongiop mefs iisdaessrar cawbeassignerbioglistinet

m cr opr oc | LuUnct:i | ! Fa ot her suc
configura’??%%?és\’{gr%% 13 %ﬁg%%c%@ﬁ%%%g%a%}g’fgéi%}nq? e e ps of a
me m[t) hg_d , pruosbstivay plgicﬁuc themm@s:gaﬂxbhdeés@geg @g@@bﬁdlﬂig WIIOE—SEﬂgﬁlg _

enbodi nen [ rei.n na enpodi e i.rectly in hardware, in a
sof t war e Ee?r’tt)o 3?@@?@ gtﬁgﬁ? e ?lézﬁgglgﬁ]rn?eﬂa?e qopneides sl adlata 1gietlage- t he t wo.

The vari o112} effhe agparabisidhd infetibdTehidbch RinsRites &S SupP&Y a PRy b med in the
be performed in another order. Additionally, one or

order shown, or na | : ]
nor e pfoc‘é‘g’gog?haﬁﬁ%iﬁéﬁgfg’ﬂeé‘ﬁ%wwt Bbsntiallyelesading drpesiormance ofe iless or
met hod st BRged@ita BRALIqHe E&l&&?@héﬁ&lﬁﬂl@ﬁ?ﬁﬂ%ﬁﬁ&gﬁémm pgxr%grd' tional

step, block, or action nay be add int egl nni ng, end, I nt erveni ng
exi sti ng @laspiedfosthe rontrnd channpls tsoptimizpthe pewsrthat ch) bd S]ocaled tadbe data
descriptiaﬁn&i t he di scl osed enbodi nents is provided to enable any person
of ordinary skill in the art to nake or use the disclosure. Various

nodi fi cat [03h3] Aeutdddmeein nioeinieniptedur bndeeted @Akd 16 ARRAMHSAtirbO t hose of
and. the generic_principles defined herein may

ordinary skil.l in tpe&t,
be appli e %"'l’sh‘@?l AU HoP Log T eBRRCtOR e ieteitvg OF ForA hleeksspirit or
scope of ibulel, 86/i€E drQppA s arclcBpld, MOy e bk Fhork ﬂft&'@&ﬁﬁlg

blocks between the two coupled blocks.

[0114] The various illustrative logical blocks, modules, and circuits described in
connection with the embodiments disclosed herein may be implemented or performed
with a general purpose processor, a digital signal processor (DSP), a Reduced
Instruction Set Computer (RISC) processor, an application specific integrated circuit
(ASIC), a field programmable gate array (FPGA) or other programmable logic device,
discrete gate or transistor logic, discrete hardware components, or any combination
thereof designed to perform the functions described herein. A general purpose
processor may be a microprocessor, but in the alternative, the processor may be any
processor, controller, microcontroller, or state machine. A processor may also be
implemented as a combination of computing devices, for example, a combination of a
DSP and a microprocessor, a plurality of microprocessors, one or more MiCroprocessors

in conjunction with 2 DSP core, or any other such configuration.



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. WHAT IS CLAIMED IS: 25 CLAIMS | A nmethod of configuring

communi caM®ONE/BFB6 a plurality of control channels aBST/HWE0H/a28094

wi rel ess device, the method conprisin@4 determ ning a data channel
interlace and a plurality of control channel interlaces; assigning
control channel comunications for the plurality of control channels over

It he pl ur alldx1g] ofl"hfcswﬁs ofa mhtaur:h@kc;]desst e::fdlgmrﬁbm dasui ‘bje‘d?inelﬁﬁniée&(:ﬁb%x,v;,ﬁmlmegh ur ijng at
east a pg@%l?n 0 d% RS tr.ol channel c ni cati gns based on the data
channel i ntari g8 P°?H§&ﬁ§PHHHb8FH@P%?&HE&ﬁWﬂ%P@ﬂwmaém@ﬁﬁﬁﬁmﬁg t he
plural i ty neddulbeRbduddd BNAE06ssor] dHif b baRBRALAT B hSHD, TIRVEAMSUY /2 NuTer
of distinct control channels assigned to the wreless device; and
conf i guri AYS & £EEtheE Pr PIRESH E1ay ba petforated ift the oedet bhayin, phmanberparfornied di st i nct
T her ei 1 SRRt Srd2e ARREhalID, e Mok B33 SPGB ihrrar b P gRs
conpr i ses oneletteonipnicess a nmtiddesteps inagtibe tilditto gethétddseha prRRbSeNT Ad he
luralit ...control hannel s; apd i.gni ng .a distinct control channel
Pnt erl acg a&%tl%%ﬂ ﬂe%fbkf%eorpﬂcﬂ?lhﬂnw ge @)‘fd%a &)‘%WP @ggm%ﬂér?ﬁél of mtgrvering et hod of
claiml1, ekiet @e@@ﬁ@ém@hegogmd@rweggegt y of control channel interlaces
conprises deternining a predeternined nunber of control channe
i nt er | acet0116F Tire abqysdnsstiption of the disdlosediembedimeatsds prowidgd toertablelang hannel
comuni caty ARL| : i.qal ifst. contral channel.interlace for
serving s %%@%?Ofcogﬁ'%lﬁglﬁg rt}%e tg gll(l)a%g;rﬁ%?{:ea § %ﬁ@osélﬁed O Fﬂ°ﬁ cAUWSc ond
control chetheselembodierentsoelldie stadily apfarenntd thesefoffosdinap Bkl oh tHehanarl
interlaceﬂ£05n§ontrollc a&&g! connunLcatipg mﬁﬁh at | east one non-serving
sector. 6 CPREUGHRERICsfetnedherasn may, be ppplied totherembhgdinantrayithauh g
i nf or mat i Gepaitingtffven GRGHIEY oL RBHE O the BRADSre. i mlﬁrﬂlée&cmﬁﬁ i$ Hi& iEhgRd

control ch nr]lel, interlace is concurrent with the data channel 1nterlace.
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.
WHAT IS CLAIMED 1IS:



7. The nmethod of claim 1, wherein assigning control channel conmunications

conpri ses configuring a control nmessage for a distinct one of the control

channel s based on the control channel interlace. 8 The nethod of claim

1, wherein assigning control channel ¥onmunications conprises: _

determning an active control channel interlace fromthe plurality of

control channel interlaces; 26 configuring a Iogical control channel

corresponding to the active control channel interlace; and mapping the

| ogi cal control channel to a subseClfIM8bcarriers of an O thogonal

Frequency Division Miltiplex (OFDM synmbol. 9. The method of claims8,

wher ei n rrappi Agnéthed bﬁx@hﬁgmrimmmni@dﬁam@erb@l&ﬁlﬁ%%ﬂ%ﬁﬁol cldpsiybcarriers

corrprisesSsr@emm;gwtrblesg@gri&,aﬂh_emﬂ{daquﬁhgﬁgel to the subset of subcarriers

according to dedifAingRMaNARReN thi|908Ad Iuratif o oTRENAG 0l ixﬁ&@gcésg““ n9

comuni cat i ONgssOM&ls BnRoIWhEhel ¥orfhufi@Mdne rorGh Uﬁalliéro Sé)?lltrglnq? nne(?sn dition:

i r el esS o e YO uralillS MHAALNGNIP LG ofPL €T M NI NG & Mandof Frcond ti on,

determ ning a.GomO0,COANCL 1850 AUTER, L & serxing sector; . determi ning

at Ieastbé)sggogg%tc{aga 1S aenrilrﬁ%r assig ment ©'of'® §OTHEH S4BT g _ ) .

det er mi g 8 G5t E AR FHiR 8’r: ace and afcontrol ](c:h?Enel Intn£ glrl 2ﬁ:hnel
ectively canfiguring a control mnessage for one o e co

Zglsi gnneft yof ?]?eh’@gé@? 9??‘]@‘““5 ectbsieip detepaining theplyraliphef sk drnehannel

assi gnmeHieTBEEY WEP SN - ser vi ng sector; and selectively puncturing the

control nessatficrpuriag 2 ghmbpreofditiacicdeannledhainelsassiguel to tidwirdlss met hod of

cl ai m 10devigg; eer conpri si ng mappi ng the control nmessage toa plurality

of subcarri erenifiguidng 4 eastol drenérittedgrtal eabh efjthe noybEl o ditdo Matbi Pl ex

(OFDV)  shanbadb asslpded Thibe miteleodd@ficec! ai m 10, wherein determining the

control channel interlace conprises: determning a first control channel

i nterlace corTiespened boclhith I,hﬂxe@&ﬁ\Hét@:'miﬁiﬂ?!ﬂl&eﬂluraﬁéﬁdﬁ'aﬁﬁ&tch%ne? he serving

sector; a8t @mprisdsng at | east one addi tional control channel interlace

cor r espondi ngydi@miif1fg a Ahmb&T4iPAE SRMIBhnrlAME! plgrsa%l!c)g(%gttrol()f the

non- ser ving,§eGHe! -

assigning a distinct control channel interlace to each of the plurality of control
channels.

4. The method of claim 1, wherein determining the plurality of control channel
interlaces comprises determining a predetermined number of control channel interlaces.

5. The method of claim 1, wherein assigning control channel communications
comprises:

assigning a first control channel interlace for serving sector control channel
communication; and

assigning a second control channel interlace distinct from the first control channel
interlace for control channel communication with at least one non-serving sector.

6. The method of claim 5, further comprising:

puncturing information in the second control channel interlace when the second -
control channel interlace is concurrent with the data channel interlace.

7. The method of claim 1, wherein assigning control channel communications

comprises configuring a control message for a distinct one of the control channels based
on the control channel interlace.

8. The method of claim 1, wherein assigning control channel communications
comprises:

determining an active control channel interlace from the plurality of control
channel interlaces;



13. The method of claim 10, wherein selectively configuring the control
nmessage conprises: puncturing the control nessage if the data interl ace
overlaps at |east a portion of the control channel interlace, and if the
control nessage is configured for the2@mt |east one control channel
assignment of the non-serving sector. 14. An apparatus configured to
comuni cate over a plurality of assigned control channels, the apparatus
conprising: a serving sector control nodule configured to selectively
configure a frodigudogt iagical nassadieanhelrconespanding 8¢ theRc@Medondol Q@QhcR
control dahatwelandorresponding to a serving sector; a non-serving sector
control nodul mapging ti@ubEealtcontd&cB8ineV @l YsubQRbF Ak SritrsITER '@ﬂthog&m rol
nmessage FQFqu&QleOis%tM&HpQX?DFBM)%gfngéi[ control channel corrésponding to
a non-serving sector; and 2 an’interlace controller configured to
determng a d ' . ntrol channel interl ace and
e B e R
control o }i.e %as&e? onth d%t«ﬁ CRERh AP H"appel &u g sHPsehel WBFATEF channel
i nt er | aca O IBIE PHETCINSIYARRMGAIEON M 14, wherein the interlace control | er
is confi berd to actfj va{.e t he serving sector control nodule during a
first confrol AChARIMLT! SORtigH Mo MMmicakiens it @ Phusditnohcansioltimgneect or
control RABHIFSIGUVITRgSSHesisedha medwe compesiaginel interlace. 16. The

appar at us of @éqtefimninga hapdatesanditivs; i nterl ace controller is configured to
det er m ne t heddetmaningaephtad ehame! peigoheantefacatving scawgsages cor r espondi ng
to the non- sdataimgngeckat osoaintol climakl lassigthesmt bhenepsirviak channel

i nterl aceecoor responds to a non- serving sector control channel interlace
that overl apsdaérmigiagh datapBidneDmt@lhacd i1 Hdhdol ML hRE@acel7. The apparatus
of claim 14, M&ﬁ%lpcéﬁfpgu!riﬂ%@rcbm nfRBHeE Pl G o reGBRLLAYLGH Lo allocate a
di sti nct ;GRARER ofeRaRAGhg LRk B8yt Eegst‘%néQSMIQ@gha%%QItzﬁ(%ilgﬁl%%tro(%lﬂ channel

assi gnmepdy o q at | east one non-serving sec controf- channel

Y
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pluralit 1 of on-stgr%itn(g se t?r . 19. . The apparatus of claim 14, wherein
t he non-ééryiﬂg@ POP CHt HoMUTHSHETRPHNG e R e santQ) messpReare ent | y
confi gur 1B UrsHPsaryerdin Edeist e Qrvgapd §regueredpisisdiniguliplexd QEPMY ~ a

plurali t*?’”gp ‘non-serving sector control channels. 20. The apparatus of
claim14, further conprising:
The method of claim 10, wherein determining the control channel interlace
comprises:
. determining a first control channel interlace corresponding to the control channel
assignment of the serving sector; and
determining at least one additional control channel interlace corresponding to the
at least one control channel assignment of the non-serving sector.

13. The method of claim 10, wherein selectively configuring the control message
comprises:

puncturing the control message if the data interlace overlaps at least a portion of
the control channel interlace, and if the control message is configured for the at least one
control channel assignment of the non-serving sector.

14, Anapparatus configured to communicate over a plurality of assigned control
channels, the apparatus comprising:

a serving sector control module configured to selectively configure a first control
message for communication over a logical control channel corresponding to a serving
sector;

a non-serving sector control module configured to selectively configure a second

control message for communication over a logical control channel corresponding to a
non-serving sector; and



a control channel mapper coupled to the serving sector control nodule and
the non-serving sector control nodule and configured to map each of the
| ogi cal control channel corresponding to the serving sector and the

| ogi cal control channel correspondingZ7to the non-serving sector to
subcarriers of an OFDM synbol according to a logical channel to
subcarrier map. 21. The apparatus of claim 20, further conprising a hop
assi gnment nodul e coupled to the control channel mapper and configured to
generate the hogiwklce contollet caplignrdito daernsndedata tlemnaBiptefia@amdiang to a

f r equencyotiop phangelahgdaid dmhac@ate die @pipageatiig s icb@rslebdul GFALNI cat e _
over a phkavagistgtorafonasisngingeboetbn te daGhHBReR fiterldd€ aRPRRIBAMS ARSI | Si ng:
means f ofntelicer m ni ng a nunber of control channel assignnents o
corresponding to a plurality of control channels; neans for determning

data changel RS &t FathiGAR! {RreHIRDAR LR REE s bl g ,@nd means
or more o llat rynEARto-td IR ﬁfg@%ﬁ@g@@gﬁg Erﬁg%?%g?ﬁiﬂﬁef >
or nore qf. - )
interlacg&gﬁgﬁ?igﬂﬁ%hHpgdﬁm%ﬁgﬂﬁéfngﬂ@%1??@3:Fgﬁ@gﬁnl &h@gg U ?-_ofthe

I ignnents. 28 . 23. The nethod of claim 22, erein
ﬁgg;gofo?ggggib %%ﬁ%'st §EHH eVhgpin theointerlare consriien's senfiggradent s conpri ses
means f of RS e driadnisrIansmpe puRRius GADIE MasFges eastsspandineniornid nashannel s.
24. The PMEYIRBACHY contiplmadile whwy &F fontred chasaplsntedaceceonieszpnds togp min- | east one
control SEHAARYIOrreBERlFhamshptdres thabaweslapsoat 1¢ast epdrtion nitht etapl ural i ty of
control b¥eakel s over at |east one control channel interlace. 25.
Conput er - r eadabl e nedi um encoded with a conputer programto performthe
steps coipri sTimgappdetwsrofichimg4avitatia leharfete doatrendrascodnidraa tp! ural ity of
control gheawreldiitintedonacechannd] iteildcaed NeerEiAFRIRCRhirONhah R §&5AnRE: t he
pl ural i t yndofacks oNdtn€lst GlRavRaks VREol BshtroPbihabl ke @hegont rol channel
interlaces; and selectively puncturing at |least a portion of the dab
communi cgd i onphDased R rtRE, q’@}v%eréiﬂ%%'n-s'eﬂzﬁrf%&e@t%fﬁ%n%r%gfré) gf%“t er -reagabl €
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of a ser Yd N9 fh%ce{[pgeru’atus of claim 14, wherein the non-serving sector control module is

configured to concurrently configure a plurality of control messages corresponding to
each of a plurality of non-serving sector control channels.
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20.  The apparatus of claim 14, further comprising:

a control channel mapper coupled to the serving sector control module and the
non-serving sector control module and configured to map each of the logical control
channel corresponding to the serving sector and the logical control channel corresponding
to the non-serving sector to subcarriers of an OFDM symbol according to a logical
channel to subcarrier map.

21. The apparatus of claim 20, further comprising a hop assignment module coupled
to the control channel mapper and configured to generate the logical control channel to
subcarrier map according to a frequency hopping algorithm.

22, Anapparatus configured to communicate over a plurality of assigned control
channels, the apparatus comprising:

means for determining a number of control channel assignments corresponding to
a plurality of control channels;

means for determining data channel interlace and control channel interlace
timing; and

means for configuring at least one control channel message corresponding to one
or more of the control channel assignments based on the data channel interlace and the
control channel interlace timing and the number of control channel assi gnments.



determ ning at | east one control channel assignnment of a non-serving
sector; determning a data channel interlace and a control channel
interlace; selectively configuring a control nessage for one of the
control channel assignnent of the se®¥ing sector or the at |east one
control channel assignment of the non-serving sector; and selectively
puncturing the control nessage based on the data channel interlace.

23.  The method of claim 22, wherein the means for determining the number of
control channel assignments comprises means for determining a number of non-serving
sector control channels.

24, The method of claim 22, wherein the means for configuring at least one control
channel message comprises means for interlacing the plurality of control channels over at
least one control channel interlace.

25, Computer-readable medium encoded with a computer program to perform the
steps comprising:

determining a data channel interlace and a plurality of control channel interlaces;

interlacing communications to each of the plurality of control channels over the
plurality of control channel interlaces; and

selectively puncturing at least a portion of the communications based on the data
channel interlace.

26.  Computer-readable medium encoded with a computer program to perform the
steps comprising:

determining a handoff condition;

determining a control channel assignment of a serving sector;

determining at least one control channel assignment of a non-serving
sector;

determining a data channel interlace and a control channel interlace;

selectively configuring a control message for one of the control channel
assignment of the serving sector or the at least one control channel assignment of the
non-serving sector; and

selectively puncturing the control message based on the data channel
interlace.



