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-1- METHOD OF DOMALI NK RESOURCE ALLOCATION IN A
SECTORI ZED ENVI RONMVENT FI ELD OF THE | NVENTI ON; The
wopnresaas7sh nventi on rel ates to comuni cati ons SPeETAISB004/002515
and, nore particularly, to nethods and apparatus for
al | ocating resources, e.gl, bandwi dth over time in a
sectorized cellular comunicati ons networKk.
METHBTGIRDOWNLINIGRESOUREGE ALLACGATIONINe A SECTORIZED
ENVIRRORMENTdI vi ded into a nunber of coverage zones
generally referred to as cells. Each cell may be
further subdivided into a nunber of sectors. Base
FIELDsOEtTHEINMENTIONs it i nf ormati on on downl i nk channel s
to wireless ternminals i'n each of the sectors of the
base station's cell sinmultaneously, using different
f r equamgipegentintintibe relftes frginansnications Byseme anh sese particularly,
reusi ng the sane frequency bandwidth jn each. of, the .
to methods ed appagtislos gléoqaan&fqﬁawge%ﬁ;zwih%eﬁw@h QveRitiges nargetorized
of 1.l e. ] including, e.g., cell phones and
Celhﬂaro(i er&% Hq‘gﬁ%t&g)?]%mtters guch gs persongl dat a
assistants with wirel ess nodens. A problemwith
sectorized cellular communications systens is that
:si ons by the base station into a first sector
of a cell intended for a first wireless term nal nay
interfere with transm ssions fromthe base station
i nt o dnaechuldr wctesysysient, e setwitefasa ia divideshiatos panley of coverage

termnal, In the ca f _sectaqr - t
sones QS bl S0 ARl BB ot mbero
sectorsS H38¢ fhGaNhYy @aRAfEhfdrMaAon 6n HeniE@sehanhelsto wireless terminals in
nei ghboring cell transm ssion, in which case the .
each oft tha nentirs & fhednase sthicoraneadhsimulianequily; yimspdifisgpnp fgguencies in
. station is |located in.a_ cif : B 3 the sectors.
dlffere?wgﬁofse?reWcsé)rr}esca ea?_rlielﬂ%lﬁlggﬁr {?ﬁ{& o%lluglsréj%ll)ag . ocgﬁ\}\lf ?‘% gﬁscs © sectols
WirelebSefthialsSndyaaaiesla widsea oot fobitddavyices égiladisg, eeg.geell phones and
regions where the received signal st en%h | evel s from
other npadl tep@smBicTHHER A5 PO AR FFTILS WYAVITSESS ST ed at
the wireless termnal, are nearly equal. Intersector
interference may be reduced by restricting . o
t r ansnA psibiers withaeetberettcetinlar hemsmmizatomciyisgnls i fagiansmissions

adj acent sector resulting in increased transm ssion .
by the besersgoniieip a (,aseieF o & FILofepdBy Ik BBy RSB Ipiifi gy interfer

with trﬁﬁgﬂggi&& R B HasS Bt GMInEAR &&ohd seckdr! freérRIB fdnaRBord wireless
Information are often coded differently, e.g., using

terminali fIf eiesae bf ctorsofzecslladey ortragismitter ereximyufissinigFierence can be
. ..error correction codes and,,ihn so . NoO: )
signifiggly geates it ke G 8 p noghhasphg ﬁeﬁra\%ﬁiﬁﬁéw@bw@“ §ich case the

transm3te3Afd the antenna of a neighboring base station is located in a different cell.

BAC

Inter-sector interference is particularly problematic for wireless terminals located
in sector boundary regions, e.g., regions where the received signal strength levels from both
sector base station transmissions, as measured at the wireless terminal, are nearly equal. Inter-
sector interference may be reduced by restricting transmissions from being on the same
bandwidth in an adjacent sector resulting in increased transmission reliability; however, this has
the negative effect of reducing overall system capacity. Different types of information are often
coded differently, e.g., using different block sizes and/or different amounts of error correction

codes and, in some cases no error correction codes at all. Generally, where some form of signal
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coding is used, the larger the block size used in
coding the greater the protection agai nst burst errors
wohers@4snse or a few consecutive bits are | ost, PETAS2008002515
one or nore different |ocations in the coded bl ock.
Burst errors are conmon inZthe case of wireless
systens and may be the result of unpredictable inpulse
codingis used.dbe largérribe blocknige asedhinrcedingribe gredlisf thetpuptactédnyagainst burst

| arge bl ock:-sizes are not |l suited for all.. of. .
erros b orde ST ie . &ERe G Ve s o, B S8 Rapete iAo in the
coded bk & X3 @rorb hreBRYnrAGH inBe BAsR S Waadlesh Oyst@fi€addi@ay be the result of

control information in |arge blocks which could take a
unpredigipble; ipgiuse 19y acrwEingencang Al ety Bpfostupptely), tagge block sizes

are not! W l( sﬁﬁéda fo?failquesco?gllag. b tlgee&aggg 'iimy&*‘lﬁ%al SBR1 iRfoREKtion for
sizeS are often used for tine critical data

exampgia ittrn@st inat beypitgbﬁcfﬂ td Ftﬁiedﬁé aontrul informétiontin dageblockawhirh could take
be represented in relatively few bits. For exanp]e

a relatiyglyd ong it {0 comyRupisate auetkVirplessial bedere %%h@u;iﬁ) 59 figpoded. Thus,

| o .
Y i P e R LA AT B B gy o e
transmitteginsar be egrdsbmted &n rehativali ey bitsl tHop Exanhple some control 2ignals can be

eanse e BSR4 B SRR e SEuR B et Gnd i m
relativelly sRh41BblobRE InhOEABIOF dAndrhitRd BIBRksS inludg Mbltpld bits, e.g., 2 or 3 bits,

_particularly prone to |loss due to signal 1nterference.
repetit@oreedingimaybesiseth 81 S, the databitrmaly he reppated erloweavarsgisien the small

several . bi.ts with .such signals f.requently bein .
numbe} SYEHE g ad Rt A T LARRR bl FEHE Do A Bpngoe o signal
interfelneg€ks normal |y include error correction coding bits

or sonme other formof error protection. Wile error

correction is supported, the nedium size coding bl ock

may be r . ' e

't ert SoanesR i edh B TRk Solddoll Shify S8R bitswith such
signal Cpgquagitlydrirgoshcodedhamdmelditm orastermeatiate sige bloeks.t Bech blocks normally

| arger bl ock size can provide hetter protectjon

includg ez Sprredion cofBerhits or 8Pe PEIE TR A1or PRAFFURRy Wile error

Sj : |
comBE5 ol BT B2 EigPOLEE S BLAETPLHON v o by
signal itérfereate thay bibecky 0b lavgst sizegeidieerrorcoiernon codieg artsl datk s

of .dat a ich ar oded and transmtted as a unjt
resequEiGiiE cgel G eEYRt BroER D4 Lo REdEa oI Yeataing} hort trm
interfefdn8& BRRtS thaH T84 BeAbosBiBN: fnl aBedilimisiZealcobmdleurd/ or dat a
that requires a large nunber of bits to be useful.

Larger code bl ocks may include, e.g., hundreds or even

o TR S e A A o o

groupedeyEthet &Cfesmilaer blbcleast daer wRiRh afd @ded ahdabnshiftt@ientnit, e.g., a
téqpes of information and/or different size blocks of
large cgggdablackndsirge eoded blaeks e fnguentlt wser dor nay-timgicrgal datg and/or data

that requires a large number of bits to be useful. Larger code blocks may include, e.g., hundreds
or even many thousands of bits which are treated as a single block for error correction coding

purposes.

From the above discussion, it can be appreciated that different types of

information and/or different size blocks of data transmitted from the base station to a wireless
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termnal, can tolerate different |evels of
interference before inpacting system operation and the
woebisapsisoty of the information bei ng communi caCeas2dom002515
order to use bandw dth efficiently, it is generally
desirable to reuse as much of the frequency spectrum
in each sector as possible. Unfortunately, in the case
terminadf can whrhtediffadntdevdls of inerfpramt beforhianpacting sysém operation and the

fre uenc reuse% i n each of %{Ee sectors the greater
reliabilityeo rq“‘slr? Jmadiog PIng GIERYUFA e and the | oss of data.

As noted above, different types of data and different

coded bl ock sizes can often tolerate different anounts

of i ntlerdrdergnase bafdyidthifoinnthy itin geraspley desingble toffus@as much of

the freq#%c%{sg rlflsg@e ﬂﬁ%ﬁc ??ﬁt«ir? %E Eﬂptéﬁglgs n@gﬁ@ﬂa?ﬁqg rHl tl'?e (g?ts? E)isa sectonzed
cell, the! %@@a@@rﬁh@@ﬂn@uﬁﬂﬁ%re@ﬁeﬁ@ﬂ@ﬂ!e@ﬁﬂ eadh o $e‘éd)r§ ﬂleagréatmﬂeﬂsk of
bl"ocks to be transmitted in a cell. Simlarl

signal imtenfiermcet andghe ffse pheath oA s aatedipboys Jifferepidypes q.f slatg and different
.t h I
coded l%folcg I%{ngg%n Bl tl%gg E'dﬁer&?cy or%zlgéaarf tt@%fé’fggl(:jg@éfgfeg}gg&hﬁg unusable.

Thus, Whil€ Bvc?lﬂﬁhg&ﬁa loF tHersafie Z6nes én @djacamn seotors aifienizés dignal Interference it
vi ew of the above di scussi on, eco a

may alg¢iged tp gn gnpgentaplslospeal %ﬂ%wmlféﬁb%ﬁdg‘g @ﬁs@ g@’ﬁ‘fﬁ tS%F

transm{a,ft]egif A %rﬂmllaﬁ% alss @Ettlﬁ%hﬁfﬁﬂtﬁm'oﬂttﬁé ESRERRE if Bdch sector at the

erent types tion, and thus provide

same tifitié hiaplr&sdltﬁmethamaéceptabtbe:mﬁfr&te Ipettiselarlylyeitiuvigatdo gpded blocks
transm ssion reliabili t‘? BRI EF DESCRI PTI ON OF THE

which ayeppgibin §i1 6% ONCOF R (8 Piffes an exenpl ary sectorized
comuni cation systeminplenmented in accordance with

the invention. Figure 2 illustrates an exenpl ary base
st at i ofn viswiafah¢ #dverdisggssiom ittiecomgsanparast that giereris a need for

mented | n ac an W t.h t [
methoiqn‘gng@pgrqtpq @gtt ?’%’?%Lt%ﬁﬁic tz gwpli:verl? ngI t8¥62$02§ Snt%x@é’r@ﬁge f?f‘dlfferent
types of4hicRRlaioh Ond4R® prBvidb eniitiple @setf of frade offs betvea amdveidth and
in accordance w th the present invention. Figure 4

transmi $sierstetiabidigy.dat a bl ocks of various sizes, error
correcting processes, and transm ssion bl ocks of
various sizes, used for explaining the present

BRIEF DESCRIPTION OU'EHEFICGURES: at e exanpl es of the tone
alTocations to different types of channels in two
adj acent sectors in accordance with the invention.
Fi gur efggu&t%]ll llllﬁsﬁ%fe %n'é;aéﬁl I seE%‘%@d @&ﬁhﬂﬁﬁ:ﬁtlé@sﬁs&% implemented
channe own 1 n gure 3 hop over tine,

in acccﬁclaﬂcrdi\anhﬁle/\iint/éntidne pr esent i nvent| on.

Figure 2 illustrates an exemplary base station, suitable for use in the system of

Fig. 1, implemented in accordance with the present invention.

Figure 3 illustrates an exemplary wireless terminal, suitable for use in the system

of Fig. 1, implemented in accordance with the present invention.

Figure 4 illustrates data blocks of various sizes, etror correcting processes, and

transmission blocks of various sizes, used for explaining the present invention.
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Figure 7 illustrates exanples of tone allocations to
different types of channels in a three sector system
wono@masrsdance with the present invention. SUVREBRYSEN04/002515
| NVENTI ON: The present |nvent|on is directed to
communi cati ons nmet hods and4 apparatus and, nore
particularly, to nmethods and apparat us for
c omm i gatésriyilblisfrite leEatInplsS pbthb|tomkallogftiamsde different types of channels
formation jin a -0 nmul ti-sector, nulti-cel
in twoé‘ PO HINAs lé‘fﬁ W*ﬁhﬂ’% P By be, for exanple,
a frequency division nmultiplexed (FDM system Various
enbodi nents are inplenented as orthogonal frequency
di vi sifagunab illystrases that GrONpessassigasdsto the chasmels shown In Figure 5 may
odi.ment s e s e sane set of tones
hop oviegplélg’clﬂ %(‘Tcof‘#gc% %%'?’ ﬁggre? © ﬁe{%glgé{;em si mul t aneousl y.
The invention will be explained in the context of
u5|ng at least three different cgoded bl ock sizes,
Fagum <illustrates sKayaRles gf tne sHacatiopwiagifferent g ¢f channels in a
be used. In an
three SE%{%S b% E&Jﬁ]@ Ill(%sl{% ltlglﬁ%j) %%eﬁ@ Vgﬁa{ | nformation are
smal | er than the second size blocks of informtion,
and the second e blocks of information are smaller
- ol bl ocks o f information. In various
errbodl nment s the first size blocks are a single or few
bits in length. In the case of a block with one data
bit, Jftee presemtrigvantioetis dlrrezmecbtodqongmmwaélooameﬂ@ds and apparatus and,

in the coded bl oc nerte snal
o GG b B e PSP o BGRB8 ofcove
1nfomfafi§n inl 9 AE- tBﬁ@ﬁl‘&ltﬁée%%rt Ralti- E’élpéd'tﬁlhhﬁ’tﬂathdhstsklﬁeﬁll gk 8ystem may
bit block is partlcular Eﬁonetoloss due to
be, fori mampkeaefmen%ndlwm I@n’ém XﬁdlﬁFIQI\@éwﬁm Magigup pybrdiments are

B e

embod®@ABIRS iheesfstemd ARy lubd e saing eettdf a6 i@ badhrdfaligictiaanofthe system
used to transmt wireless termnal power control
simultpiePBil¥rat i on which is relatively tine critical and
takes very few bits, e.g., less than 10 bits and in
many cases 3 or Iess bits, to conmuni cate. The second
si ze Tle€ kisvention mfild btmk]_i)lamed irethe @optek nefsusinged 1¢ast three different

coded HoRK e S I A5y SCCOMISER TR God § Tifiize BIOEK, but more
sizes Iﬁ%"ﬂggﬁ th 'lﬁ efokiifié, Y Fird %&%3)1(5‘8% %f frﬂé&‘iha@toﬁ QY Qhéll%r than the
bits i n various exenplary enbodi ments,
seconcbnmhlmlcsmémferﬂmmom amdl the zezobtl @leeblm;ks phindenmation ra,reemealler than the
. ntly used.to convey user data, e.g., text,
third SVSi%g&ES Qﬁd?%@?h‘?‘br mation files. Usually, such

information is not easily represented in a very snmall

nunber of _ o
In various embodiments the first size blocks are a single or few bits in length. In

the case of a block with one data bit, one or more repetition coding bits can be included in the
coded block to generate a small block where the single information bit is repeated. Due to the
limited block size the information in the single bit block is particularly prone to loss due to
interference. In such embodiments second size blocks may include, e.g., tens of bits. Third size

blocks may include hundreds or even thousands of bits.
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bits and/or tends to be less tinme critical than

various control signals. The blocks of the third size
waanesksgoi ncl ude nore than 20 bits and, in MaRETAE®E/002515

include nore than a 100 and even sonetines many

t housands of bits in length. In accordance with the

present invention, coded blocks to be transmtted are

cl assilhi seehesamniordiinenys tthe §irst size Bidcke pEinforsetion afe used égtransmit

il RS Sob R B35S Bl ST 8B R vy o

bits, e. %Sel%rsg 'Eha‘ﬁfl()t’tgl?s eﬁlﬁllh mady chlg 31} 3B, t8XBRGhunicate. The second size
nsm ssi on period, for purposes of transmtting

blocks bf nrflesmatiort dre semn’emss used t romhnicateeothgray pesisif serolgnformation,

o o B SRR, RS S e i HERRBIA Y s more tn

few b1t§ %t %OB _APHIBSinWakibud kel 29 @b diréntd, k@ befiruhica@. [heckisd size
first size, a second set of tones will bhe

blocks af irfoanatiprf o ftqqamtm usel fycanvey keersata, BE. $&doYRICS pRE/or

lnform?at}% g}ﬁts:] It sHaﬁ 1ntf81;11§a§1|9W1% hot%g?ﬂsyﬂ gf)eg?ﬁt&‘lj inf é){le g small number of

bits an&/BF t&ds tb Be 1dsk klhle&ﬁitlcﬁ)lfthﬁn vaiow mdnﬁﬁcsd)gﬁﬂlsal’ll‘lmdﬂd)céqd of the third size
tones may not be used at any given %%gp ch S
normalfyoinsdudg merethar 29 Bits a% ShmERY AEPCB IS TBPre fé%%ﬂda ven
somem%eé?na{ﬁgry ?1?%5@81961 ih &[ﬂﬁom’mnl cations c_hannel whi ch
'S supported 1n eac e sectors. Multiple tone

sets may be used for transrn'tting bl ocks of a
particul ar sj such a case.nul ti

communieaaep C%W&H s %re%ﬁnéuﬁ'gﬂtil%tc%ﬂt lglo?l?séﬂ Dftppspied are
clasmfﬁ%’{iI %Egérdﬂf fohdle. ASikletnbSAs ofloReH feBiléduted for PUPRses dTag@smitting

one euse nethods of the present invention may be
blocks ap ﬂhﬁfﬁﬂnmza Plghe setna norels ateaallosated igeachyeetar efibp celbfliring the same

symbofGrnhiesipn drichese RRroa e GHREPicey 788 plhe L2E. In e

case wHGE! 198¢818&b11tRe hfs@ NseBdiidt dnadhipd Q@@m@ftrahhﬁltﬁa mlﬁnﬁg #e. same symbol
Taking into consideration the fact that th

time périefch raprtbnast?mﬁtsﬁ sefrpftonss will be alpentadsfor 8ﬁ’é§§mﬁﬂlgﬁéo?ﬁ§r°é the first size, a
O 1r
T T

tones WllEHS aldcRtddA6 £ fradPnifing blbdke of tanhird sizeoin amyt ma‘ secendbe full set of
bet ween adj acent sectors that w Il affect
first ang|seerBd alerptasHioneTMRBAPLDE USRE ARANY SYH HIF- P et of tones allocated

to transq‘{'ﬁflhg blddis B?Eﬁ)hﬁ#}.ﬂ? side Bﬁ?%ﬁ’eﬂ] n@%0 b RoAtum&@fbns channel which is
sectofs 1's contro such”t hat en bl ocks of the
supportdd 51 eagh o tter ectorsa rislul tipletbne sets gnaydeased forarappmigting blocks of a

sector,_the tones uﬁl@fqto transmt rst

particulir ike-| I8 SR eI L e g s el A€ et to transmitting
blocks%? ‘i{l)%r opaﬁfﬂélﬁé} énﬁglé‘gﬂzécﬁp%ch Reafd, f1sd tofi€ Fdué meWotll of @@ direkent

e second size, it is appreciated that a
1nvent1l0nghey bk app]hecbfn @perohgnned h@sgs tegg b\@lt}ag@@ﬁpw)q;eé f(grﬁjglmblock size

being xite):ﬁs% gle%agg\ é)? g?vg iteﬁh%r% ﬁnttE?e sa{ngéc’ 7 anneg as flé;)rr téﬁ% e?@ﬁécﬂ,aa@ed to
transmAOWSMRbeks T eRNShnSd Gige. bl ocks may encount er an

Taking into consideration the fact that the information in smaller size blocks
tends to be more prone to transmission loss due to errors resulting from signal interference than
larger size blocks, steps are taken to minimize transmission interference between adjacent

sectors that will affect small blocks, and particularly, one bit control signal blocks. In particular,
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unacceptable I evel of errors where the full set of
tones used in the first sector to transmt second size
woloiskg3moe used at the same tinme to transmt e0TAS2004/002515
bl ocks in the second sector. Accordingly, the present
i nvention controls transmi®ters in adj acent sectors to
i npl ement partial frequency reuse at a given tine with
transmisspar i adgacentengoioncis eontusliad suoh thaswhan blasksekibe bifstisize are

secpond sjze..|n.one enbedi nment, secan et. of. . .
wansf G0 | LAY Feclf o MieORP o AR, el ik RER in he fie
sector Buhisad iathd §eaBAAbS SO hith IEadpRENOHe Fifst 8estdy. of t he

irst and second sectors. A first subset of one or

nmore tones fromthe second set of tones is used to

transmi. i nf i O t f '

o BT B o e S 36 r et o
errors feh@fnd Beaceprbld Sdimayf bd iwesied svithoattht doss bAtieihformation than in the

information in the first_sector but,go unused in the
case ofstag dHet, s€orsBral. sire hipaks i lpveyes sseprd BrbbIGFiFgREKCncquner an
unacceh[ﬂtgg %&Hpéteérrd%g whefk&he EPEB bPfonss Eéyaqn SR fg@f secfR € trhfsmit second
sed to transmt information In the second sector but
size blgeksuare siget] atrth¢ seand fims o srendnat codBddocks n thesecmsesedbdr.
| ocks of the, second size, there is rtial but not .
Accordufy, BFapepSet Int SRRSO ST T DR ToRtodt o Biaigment patil
frequeﬁcf‘ipféﬁ@é at¥ EiRed QAR Wit R aMB8rdqBEndiEsARAd fridiehiPb18EiksSof the second
of° the second size normally going unused in one or . .
size. Ipaunk esdodonersf a sdrend edtlof tenes ihused 46 sransmit blapknefgsiceend size during

.blocks of. the.third size, ,a.thiftd set of fones. i e
o Pt e OF iptie B o Gien DRI 1 L efond Pk /g5 Sbset o one
or mork BEn&&Sed A Se sebbd §20€ foneH st Uded tdirinbngeinf@hetibilbi the same time in
reused in each sector wth each sector transmtting

each of fedfinyharidosecerdt sestipdndisaerndrubsas Ok Longs fropethe pecogd setf tones is
(o) . t. ] i . t " .
s QG BA br 5u PSSR LS Fy3Blin Bl nadicon i
some dnftsodigehBl 5 thitd Jubke @fitchet frobothe Secomddet of tonaaris nidd to lk@nsmit
) relatively large bl ocks of the tgii rd size,_ Over tine,
informptpr dn HigySceRNCHBRIPE UL SRVRIFEH In e &rstsREOS cThusain the 5358 @f blocks of
the sec]:)ﬁfl sERMHM ﬁg)ghfbg b 2531 Blerfiplih Bl lorSbeaRilithtidn M%djacent sectors
the same I n adj acent sectors during each transm ssio
with sdrhéneones nsadifor eragsmitsygmblotks ofitbe peeonddize fihmsallyt goéng unused in one or
frequency reuse scheme of the present invention
each g9 eF@'{Latively straightforward to inpl ement even
in the case of frequency hopping.Iln accordance with
the invention, different types of conmunications

channelsthempsdef tansmissionddocks of durthisg sizhea dhirdfsek @frfpnes is used to

transmgtiftﬁg ib?('}C S gﬁ {;h%];tpljgg fglozrg Flggéé:gngqf é@iés&:%to%g 3?? e%}l%ﬁl?l\{ﬁé th%ldos%{(&re fully
reused GR BN &S WIftS e BRABEST GansiRltRIFEAoRhalitn R ERpEIRIITEI0MIbEKS of the
the invention. A first type of caomruni cation channel

third sigg e Gash of revieyesriy the thind ssy, 2e..(ab gt samersimere kEhusy full frequency reuse
is achi& néccpiranﬁE Lo Wthbx% ﬁr%lftg Ecgn%g uEe?i 3% ﬁﬁ%ﬁia‘%ﬁgiyqﬁr e blocks of the
¢ha Win & pi ng tone [ In a-gl ven

s
hne non- overl ap S since,
third sigect or, the

Over time, tones may be hopped. However, the tone sets allocated for communicating
blocks of different sizes will be the same in adjacent sectors during each transmission time
period, e.g., symbol time period. Thus, the frequency reuse scheme of the present invention

remains relatively straightforward to implement even in the case of frequency hopping.
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tones used to transmt signals will not overlap the

utilized tones in an adjacent sector since the tones
woOnodsha3aadj acent sector are allocated to the fPCSHS2004/002515

channel but go unused. A second type of communi cation

channel used for conveyind second size (internediate)

bl ocks of information may be referred to as a channe

with partial overlap of tones. This is because sonme of

the utilized tones allocated t.o the second type of
conmufit @8‘qug?ﬂ%°eé’|ﬁ‘§hﬁ@|mW“Ithnb‘_SéPfﬁ’?BthPﬁs W%ﬁmf‘ﬁ%’ns channels
may be?%&ﬁ tS @(‘}ﬁ\%gsthé Qittra vk h1ddRE of fdintionhi | e ot her

ones al’l ocat to the second type of conmunications
channel will go unused in each of the adjacent

sectors. . Thus ere jis a L1 al. overlap j d
o tr AnfrtprbiRSon SR aiy e S e Rt g ReHAE
commuBRetisSchdnblsdmpyddgen®éd HQRbbrabtaR i the ¢ivontioh. Askiet fype of
conveying third size (large) blocks of informtion may
commubisatie ehpwntl nsedefor gonvsiringriisbtizowmallhalosks ohinfasmatien may be
one aoverl ap. si. t ONES.: Lio d:f0 |
rferre (e PR B AR P8 31 B8 o I Ehs AP LT LN B sector, the
tones uksteltiainRehif Sefdld wildnst svednp yhefutilized mes irears®ljacBhesector since the
first type o% conmmuni cati on channel i s used ag a
tones inihe afliassnt seetaraeg allpsaied te i fist chappghdnbee) B0k
channel in some enbodi nents. The second type of
conmuni cati ons channel is used, in sone enbodi nents,
as a eoweddndkypé of cognmonicatidn chiaamed @bed foh ichaverying sepprrddsize

(intermatiae PLACSORF T PEEHRLmag e B Sty 81e GRutel St Barfll overlap of
tones. TRITTVDECALE s68X of tHeQl e BsHed hllSdalt@Ito Wsedectid B/ @f communications

application data or information. First, second, and
channet Will be wisakintqaah fithesidpvenl sseloss toftranpmd informatior whileelbar tones

oG S35t Ao bl ATGRY L YR o of e aocen
sectors! MhG§lEher¥ RES parki@PHREkab Y€ tohes Gsedtb ausaR Blazkowethetsésdnd size in
tones assigned to a communi cations channel may hop
adjacerdgegtonsi me, where the hopping is synchroni zed bet ween
the sectors of the cell. In sonme enbodi nents,
information types, e.g., wireless term nal power
cont r A thied bgje ofebinininid¢anibas cednnelnised fict aoseeyivigthirdrsige (large)
be classifie accordin&bto codi ng bl ock. siz

blocks g€ indermaatien WAy ke gﬁg}gﬁ as 3 Gramy 1CRLEPNS ﬁgplgl’efg?tg&l’ﬂl tone overlap
since tQHES hgé/aﬁ{cl @B&inﬂgin @%fatﬁbp%riﬁé ﬁ?rd%ﬁﬁﬁe? bred¥sel iR bt sectors
C el'’s, u r

one ann an y overlappi ng tone channels.
resultifiaifult loasehdly €alt ioma reustor mat i on can be stored in the
base station and/or wireless termnals so that
cl assifications need not be perforned on a continuous

basi s 'Tﬁé]ﬁrs? %ehﬁ%@nﬁﬁ@iéé@i@n%ﬂﬁhﬂ@l {s@lses s 4 Qfirglddgtesmiah power
use that Information to inplenent the nethods of the

controjroaseartd dowelitk orenasldinseriegmhoditaents Ehgpsendtyps of communications

channel is used, in some embodiments, as a downlink timing control channel. While the third
type of communications channel is often used as a downlink traffic (user data) channel used to

communicate text, voice and/or other user related application data or information.

First, second, and third size transmission blocks of information for each sector

may be transmitted simultaneously on communications channels of the first, second and third
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may be appropriate. In other enbodi nents, the
classifications of types of information and types of
woheosrabsomay be flexi ble and may be changed PCT/US2004/002515
dynam cal ly during operation, e.g., to adjust to
changi ng conditions such & system overall | oading,
user priority, user required data rate, allowable user
types, rpbctevelpr Aisatissussdcibbie tiatoneseassignedio alearamanigations channel may

information transmtted. Althqugh t i nvent i.qn has
hop ovag et GRRET AP DA L COpTiF L eRaren e boRdSis oh b it
exenpl ary downlink data, information, conmunication

channel s, and transm ssions, the invention may al so be
used iIn spmetendrodimerits, snfiormatias types, e1g., Mesglesstienminal pewer control,

uplink.in some wireless co ' | e B .
v b BB S FEVRM IR BB R Fl oe and
associa{eﬁmiﬁ'irgﬂé&ﬁ’c Hpk8f RnAMRIey., S6-bviatppiak tenccdninhelstpartial
of hardware and software. Numerous additional = . .
overlappingttone sharnsite find Billyryedapring tongchammelsyetychglassifigation information
r.atus, of e _pr - i - -
e v SRBATELA pBl BB ikt S Oy & B BRI R e ot

perfornt¥@aRh BIAEN oRE bhdid/BhT kKbasEbgtioe ald wiveless @omizatsyah asythat

_ conmmuni cation system 100 i npl enented. in ccordaqcF 1

informationrotimplerpensdhé mekpdn pf e AFsPRIHNYStion dad assigl datd fq ghgnnels as
0 such as cell 1 102 which is shown. Each cell

Inaybef%ﬁ&g#h%%enplary system 100 i ncludes three sectors.

Cells with two sectors (N=2) and cells with nore than
3 sectors

(N> are al so possihle in accar.dance..\w
Che. 1 ripanesrsAIdBFoG 0B PREF drons oy Pe OGERE Bt bl types of
i parfi #n . djust t
chancfii be i R0SG 081 prheEt gt s
changifipeontditiossestich ras syaterd avgrat doading Userasiorisy e regwirglaga rate,

egion .is shared tween t agdj.ac . d
sy L R
sector 1 110 and sector 2 112; dashed line 118
represents a sector boundary region, between sector

2
112 andlltbewghothe 3nvenijon hasdheen dpscaibed imthissapplisalifinsinghe context of
dar i .
exempip G BRY AR sl ian, OBIMERRRA chaine, hid LAABEGOte

ase statlion
inventidh fleyodlsd bd Q6ed iandrtar b 15 edtirety voith wispet 6 thetuptink iradagne wireless

e.g., end nodes (ENs), in each aecé%r 110, .112,.114.
commiieations BYXMS; ABF a%atmﬁée methgds Athe RESRPIUIBRLIGH SRR P
. I ', 3.
e AR R 5 et ifhon R papposs porelar

coupled to BS 106 via wireless |inks 148, 150,

tively: t 114 j ncl.ud (1" ) 15
rEﬁ? ;)(e ;: N&&r&g@ﬁé@%% eggrEfoée%%l %%rcggglg So)f Itl}en gt?i{i@s&nd apparatus
of the FhEtnt | FAAREh alShokor BU AR 491 @l e follsksnor k
ode 0

Ich is coupled to BSI 106 via network |ink
162. Networ k node

DETAILED DESCRIPTION OF INVENTION:

Figure 1 shows an exemplary communication system 100 implemented in
accordance with the present invention which includes a plurality of cells, such as cell 1 102
which is shown. Each cell 102 of exemplary system 100 includes three sectors. Cells with two
sectors (N=2) and cells with more than 3 sectors (N>3) are also possible in accordance with the

invention. Cell 102 includes a first sector, sector 1 110, a second sector, sector 2 112,and a
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160 is al so coupled to other network nodes, e.g.,
ot her base stations, AAA server nodes, internediate
waaasd43msout ers, etc. and the Internet via netwrorhSkiomko2515
166. Network Ilnks 162, 166 may be, e.g., fiber optic
cabl es. Each end node, e.d EN(I) 136, may be a
wreless termnal including a transmtter as well as a
third secetgievter 3 Thie Emahesbetssl I(Erlliﬁnhlléishas éwg sc;ct@[\l(du)xdmgeglm each

ot S LB 1S P 0, B B R Rl s

sector Mﬁnﬁﬁytr 10§|\$étv$eé}+'§e(:ﬁ)?tl|m0|aﬁ§ atqer 2 TIe dd’sHeﬁ' 185118 represents a
rm hal e.g. EN 136, mai% comuni cate with

sector lpmmdarmqscgmn l@t‘geqn @pmﬁ 1 gmﬂ Isqugii &4 tashed ling J2Qrepaesents a

sector ﬁ%p%ygé%%&\éﬁe?%%enbﬁaﬂ%% %gﬁ% Héﬁﬁf’?l 1?@ (]191?1 165 gl{cgl[c}es a base
statlongBmﬁ‘deCsﬁhh@fN IOSVdrﬁlﬁhSplﬁta‘ﬁty éiswﬁelbhs tﬁhﬁﬂ@ls e. Qeémbmﬂes (ENs), in
assistants with wrel ess_nodens,

each sdcford$@.rldt2d 14nSestemil H}lycmg%E%I(b)t]ﬁéﬁné @LN @ﬁﬁ%éﬁ‘é‘n‘ﬂl%w BS 106

via w1r8§§sa1"fn qﬁgﬁﬁ%\gggﬂ&{lp& t%? tllbgﬂaﬂ és‘rﬁyﬂ’l S%‘%é‘gm(x ) 146

couplealtd Bs a06 GNa Weichsd 11ﬁk§ 148) eso,rxemtwelymnmor dhl 14rﬂne1ubeesEN(1”) 152
n 200 may be used as.an

i 0
and NG D11 8 opls o B3 1S Gy &l@msﬁmﬁ%&éﬂaﬁ iEsppetiefy, Sygiem 100 also
1nclude§taaﬁe'tv9 kzr%gdé 150 WHER ifcdul fe%' tM gS lzﬂ)% ViR tWSHOENIR162. Network node
oder atransmtt i ncluding an encoder
160 is 213¢ couplgat m:eﬁlsnne;twerlgnqdemg 2%¢I‘ base stapony, duippgerver nodes,

f 20 d
ek g, S e F R SR e 162 16
may b@gé 8o gag@abng%aCEEﬁ*d Addd, @%YENQIPI%hﬁﬁSfbe@aﬁl@eledﬁdenmnal

or mat | Sectori zed ant enna 203 coupled to
1nclud1|nga&raum@@ﬂaswﬁmeﬁ@lverr i wirglgssdemnalpc- &tﬁ@ﬁl) 136, may move

througﬁ é?smnﬁ z?g angrng g%angrgl}elllélﬁ%te Qf?ar § rgle%{ﬁs es\é&{léh? ltlgvI ase § sta 1%n in the cell in
which SRIEN istubdtly lobfedasike: wiralesPRrmalAls, SWITe) aIgeEN(l) 136, may
Sectorized antenna 205 coupled to transmtter 20

commurgente Wih Ppacanedss: e2ngthea il eincysicret0r g de systeg | i 100 via a base
saionp oS AR ko PTETF d oi

communfiéBlofiRliEvites Ridhals cell ghades, pabanal tiata wbsisints withevirlesainsodems, etc.
300 (see Figure 3) within each sector 110, 112, 114 of
the base station's cell 102. In various enbodiments of

the i 'P{gt's] % tusH gaﬁteﬁédi@ﬁr)zl%e IRYof 100 Mplehiehied luf-‘accordance

recei ve tiple transmtters 204 e.g.,
with therlﬂid:s\znuitl&bntlm eﬁmmple&@ basf.ecﬂtatmczoosmpﬂmenmthe ﬂgwnhnlgrﬁ@ource

allocatiqp mqf %CY ﬂ(% gl&eegrtg%e?ln %@g%tu?é %]gegbgsg sba 1on 20(3 gr)%ltgr glus%%?s arfgl one of the

base sGEMs 186 J A6 89stéMA 081 FiduedV) Th%HWsYatﬁ)%@OOﬁﬁélhl&BS?a receiver 202
routi nes 218 and data/i nformati on 220. Processor 206

includingratdecdde100IE, atiapsmisfer B%lmhsiéngmam@ﬂerﬁié, watasessor, e.g., CPU 206,

oS R T P 55 3P RA B T3 200 o

which TR Regss eferhdifts B0E 6012060268 tana 1210 i ihtetchnh gcdat? &1 information.

Sectorized antenna 203 coupled to receiver 202 is used for receiving data and
other signals, e.g., channel reports, from wireless terminals’ transmissions from each sector
within the cell in which the base station 200 is located. Sectorized antenna 205 coupled to

transmitter 204 is used for transmitting data and other signals, e.g., wireless terminal power
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provi des a connection to other network nodes, coupling
the BS 200 to other base stations, access routers, AAA
weoeenoser3isodes, etc., other networks, and the | RCEMUS2M04/002515
Data/ informati on 220 includes data 234, downli nk
channel information 236, t8ne information 237, and
wireless termnal (W) data/info 238 including a
controlgbiiraind 3igedls Whmngfconmﬂtsnglmls WEodrce aflocarion informationipilot signals,

ete. to ppR SRS Uhee Bigtts o) Wit adthisct 110y A Ff Olghs pase

statlonQ%Eﬂ ?Zoq}ﬁ%agéﬁs erRSSimBhts 'oFfHéﬁHVéﬂti@ﬁ bARE siafibeROB eaglegnploy
afa biocks 246, a termnal identifier (1 D) 248,

multlpla rwvfﬂs 202 end infultéple (cmm)nuztsu 204nerga g8 infhedualangeiyes R02 for each

o YR8 A b RRAAEG BN AR M BEUAIR 112 L. o

procesdo? 906 nﬁx%y ?é’e. % Basenérhiajurpobe el Prodessihg 06is (QPY). Memory 210
i ncludes” a schedul er nodul e 226 and signaling routines
includeg 301trum| 218 ang datadiofprimatinn 28Mhe PEICEHORZIOFPIOIPRsEAtION of the base
|
s S4B B o L R AR o2 10 B i

data/infiRatioh 22(1)4m@wﬂndnltsaﬂh8 mndmc&lsl off thetkmraseint imkventican rIéDsntbgface 208
transmtter 204 to a plura

| f
I R PR T T
routerspA%%§§r%gr h&[e‘%“&@ g&e g&{}voﬁé'sz ﬁ%th%qﬁt%fn\é?r 202

oW ng receb I'on. vvn I nk annel 1 nformation 236
may include information identifying downlink channel S

icﬂatnﬁ‘reﬁgt {1@%2&{95@%'11&%‘7\%5 c@&aﬁ%@ 8%& néragne %)rmatlon 236, tone
1nfo1erﬁ(§~he.‘23Tj Oa\ﬂﬁl\iu?é‘leé%%‘rh‘ilﬁél (WBYed/fafo @38 incldiiga p]ﬂllﬁaltty ot MOT

contr channel s. Downli nk channel information 236 ty
informatiao WHt1 inde 2#0fnd Nié’f Noinfa JehBaely pei@f 3V T infpehg. Whadnfo 240
1nclude(§dilagb2%é cggg?glpg %181'1 ?orts(fﬁq S %ee(h&z? Bl%cﬁ‘é%%lé?&tpcﬁtl%ﬁﬂatmn for
intermEUKE! FR &cﬁﬁﬁfdﬁk§24@ AderdhiliiadntiFiee (DQ48 hasueedrddentifier (ID) 250, and

addi tion, downlink channel 11 information 236 may

assignednddvunlénkf etfaonelinfosmatiesdsd-ating the different types of

functional use channels with different types of tone

over| ap. For exanple, downlink traffic channels,

car r yi RgufisdsgH 83hlede astatiuhicatiasirostines 282 @oé bassfstation control

non-time critical data, may _hav onpl over Lo
routings dAdks Ban SHSRB CoREIP BN SA TN SRR LS P 245 and signaling
| L] @SSR aRlAE4T h Gutifik D82, @indlan@rioVorrectin
mutm%rﬁ?)b mégaﬁlgrg{ryl ng IIt‘klstme %rlctl cal bj@@% rmly have no tone s
module283.| ap bet ween adJ acent sectors. Other control
channel s, e.g., timng control downlink channels
carrying nmedi um si ze codi ng bl ocks with sonme error

pr ot eciy, ?JQ34%5 y (RN RleRIaO@fdrthaBlbh 86 be pﬂa)b@dsé@bfﬁeﬁcfbdbhﬁm and
bl ocks of larger size, may have partial overlap

transmittatesn Hewnkisln clm:mna]@ dyttranswitisr 204 mm plurglity PWT%}PW the received
data/information from WTs 300 that has been processed through decoder 212 of receiver 202

following reception. Downlink channel information 236 may include information identifying
downlink channels in terms of functional use, e.g., downlink traffic channels, downlink WT
power control channels, and other downlink control channels, e.g., downlink timing control
channels. Downlink channel information 236 may also include information identifying different
types of downlink channels in terms of tone overlap between adjacent sectors, €.g., full overlap

channels, no overlap channels, and partial overlap channels. In addition, downlink channel
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may include information indicating a carrier frequency
assigned to the base station 200, indices for |ogica
woansg43Bhe nunber of tones in the downlink hopprmg2004/002515
sequence, indices and fre?uen0|es of physical tones
corresponding to differentlfrequency subcarriers for
use in the downlink hoppi ng sequence, duration of a
inform&itpEI36inay inckudy. infdrimatioe peatiating thevdffereor typesdnfvﬁnhcitiolnal use

channels g GLTHRREPEs o CORAYEaP1 o PP N GUAR faffe iinels, carrying
large s1g~‘gl(;)(l)cP1 Ménsgﬁgs?orgﬁl%cl@é/f ddACHE Brife @aﬁahﬁidle}gha@ %oﬁfp&tté &¥erlap of

as received froma peer node inten
tones; WtIOpoxdat@ntmhdown]mlamﬁﬁﬂs siraying genmlltsczeWHnsm@@loo rblca:ks using a

k tr ffic channe ror correct
single G5 tfeRBhy A iying GRE antical g ragh Bacihs Elsbfbenpep ciscent
sectors aO{h%E Q@nt%ldﬂhﬁﬂnéli ,RCK, A, cofttrfl dowkifikschafinel & yEn®iedium size
ts in accordance with the invention, and data that
codmgWIbCkS 300 thead ¢re@f proteption, bahmers predc toburstydaierfagsaes than blocks of
s S i 581 B R e R i racion 257
may inSlMa8irFdrm#tich mdiéEhn@@Qa@@v\ﬁéqMﬁy hﬁilgnbdnﬁﬂm‘base station 200, indices
i nformati on that BS 200 conve%s Qn aWl power tro
for logigaltanes ithe prmbern of tapgs|in the dpya ’é‘lkﬂ@PE’é‘ﬂtSF‘dﬂenF‘?}fl 1658t340Gn
B
downlihk Aopping tsequenag; dreatioaufesaperedothy.gotiee wpead 1ritewabfo[r g downlink tone

Smal | bl ock tral f
Y T S
cell. W}TQD’atd[ M B8y GRS Bat Bie statiBh 70 h@drelsivéPIOR pdt Rode

It"transm ssion block size, where there are
1ntenderakfobW’§1 360,t datevéhat ﬂaerBSeE@Q;shaa@pmém War mrqmwmmk traffic
er cases, small bl ock si z trol

chamnefes et TRt crsecliEh PHRTOR e SLf SURERPP o Gt plng ' laree

codlngqﬂ’(%knéize .4 100° £8etador o5 tﬁﬁcﬂl ﬁ@cor@ﬁf&@ Kath the ird@diidn, @ndldata that
bits, prior to transm ssion. Intermediate blo

ck
WT 1 Si)Ozdesuoﬂ to b transijttaditd opec2 #6d¢. nSinald block sivecantrol information 244

r i.0 tim 0 0 1.0
my e BB 80 0 00300 o] QSR g pover
controlddnsmakd fhforrddlich thit HOQ0G c@fveps 61$ a W’ﬂfpowmd:omml duwnhnk channel.
i nternedi ate size bl ocks may

Small lork pizalconirek iafarmatian 44 iSzl@uﬁlhbé%é OBFOI}W RRigH theds time
criticaly %1?44@13%3 HP Jd&t%hﬁg thBe 3 cRf BE BpptBBteBy lofic BEA Rav bits.

|noaco Internedl ate size transm Ssi on
Small Blogle kontebli informatiomRi4 to bctramdesttat mhp hste sORECHEOEds$ing prior to

Terminal 1D 248 is an_|ID that d b

transmissiomt, 646308 HIE HPEHAhE FHPHRARR 1t Toigts 55 qﬁtot%%ng@%‘ggéfa“wssm

block s%?ecm{eré @fé@g)re n%odlféqa‘f ol & 1BF &b &E‘rebﬁ’&ﬂfnhrb?dée@g It BBer cases, small
2, 114 in which WII 300 1s operating.

block s@&sccgnﬂﬂ 1mfovmammk24,4may1 bb prqo;feeaspdusmg sk 3ized efropeqrection coding,

e.g., rebgt];t?fgrgr?qt) ggtglggg‘@%} %ﬂ@ﬂa{l:ﬂ%@i%n téan&ﬁw?%&c!a}lﬁ\c'{ﬁtermedlate block

size con®bPirTBirh/bnt ﬁ6%&1ua%onﬁogm;foﬁmmhl k., tlﬁﬂfg‘ ¢cﬁlt1©hﬁiﬁdsmiatlon
segnments with full tone overlap for data, W powe
Intermediate size coded blocks include more than a few bits, e.g., 10°s or 100’s of bits.

Information in intermediate size blocks may be somewhat time critical. Intermediate size blocks
of information are typically subjected to some ECC processing while being formed into a coded
intermediate size transmission block, which normally includes at least some ECC bits. Terminal

ID 248 is an ID that is assigned by base station 200 which identifies WT 1 300 to the BS 200.
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control command channel segnents with no tone overl ap
bet ween adj acent sectors, and other control channel

weeusss) e.g., timng control channel segnenPeTMISEIN4/002515
partial tone overlap between adjacent sectors. Each
downl i nk channel assignedl?o WIl 300 may include one
or nore |logical tones, each follow ng a downlink _
Sector IDPJ0 inglusles ticfocraati dtoidontifyiref the sctorolit0, 12, PRingdreh BT1 300 is

oprtigy e R o PSR AS She BETRl ehefine
channe{)sgegﬁlgﬁ@ kiSat IBRE e Al QAR NchOulErP26it6 @y ddtadh @ infBAfation to

control the base station 200 to Eerf orm basi ¢ base
WT1 360, atg.,alownlink traffialchamsk sggneents with fightone gupdamior datagWd power

control rgggj?rga‘é%l gﬂé@%ggg@g F%vg : olﬁg? Qg%ﬁ%g%f\?%g a?{j ch{‘]tasﬁﬁté’fsg and other

control%ﬁﬁfﬁ%f‘ie%rﬁéht VeSe. 3@lingdddftrbPcHafipéleeBmbnte withhgartidlepse @ferlap
the nethod of the present invention to communi cate

betweenl adjheanbsectoisz Eagh slonaliok charmet sstanedh tq Wolnh 1¢(kmay glude one or
tat] t 300 i t.Qr.i. ' to
more 1053b < caelorO g Rl T HORbBE e AT oa o

nodul e 226 al | ocates downl i nk and uplink channe
segnents to the WI's 300 within each sector %%P, %&2 '
114 ofommugigationsreutipssd29oaRAkine basgrtatton 700 th pedonp, yarious
FeallBl G Qi G {8 BTG EhcHs Bhdtoeb1Qf
commilcglIBi- At G eI B B0 Sih RS Bl
downlink traffic channel segnments carrying |arge

t i ssi on bl ocks of .data W h
T R R i N

perforrit EE&% 94se SRaEhnSEHIE BlsRs, e Signal béfichetichOdredeption including the
channel’s “segnent's, carryi'ng internedi ate size

tone hdppamgsinil serarTobectingscaiing plotessmgestheduligesofahenns)s sogments to WT's

schedul er 226. Signal.ing routines 230 .
50, g u gt 6 U S8 S O ROl S ppyicat
differefb et RREBHihRIrmARAn Woltihe bagd digtish 18rWTs 800 Zil#sectdrized

signaling routines 230 are responsible for controlling
envirorthent grearsoadinpe vaHuthgdresent igewonyar i ous si ze

transm ssi on bl ocks including data, contro

information, and ECC bits. Downlink tone hopping

rout i Rhddled fiodnls 1p8salloeatgs dowidlinkl dndkuplinkehioppsagments to the

WTs 350, h RACARRO RO an A of 1 GTnILr ditch s sginent inéfides one or
more 1(2%0%;’\52 lé(')gn%? #)9 0% ﬁﬁﬂie?%g?ﬁ%\f??%ﬁh A Sk Hah a0k nts, such as,

€ Sectors of the_cell 10Z, such
e.g., dovitlinkataffao Yhannet segrents cdrryingbingesteatsorissadn blpeksod|data, WT power

102, the total nupber of avail abl.e t.ones . J.
controlgieg peEreys cotging smallgrsai B asksR 8y offertqpurdl channel
segmerﬁtg,eeqé'. Sifing 9@1&&61 léﬁhnﬂe?s QioMledR0cArFYif M@InRURE ARPirAGmission blocks

one~'set's,” each channel i'n each sector is assigned to

are allotaedao®'Ds 300 dyrtomsabedulenpifi.ng t one sets.

Cor r espondi ng

Signaling routines 230 control the operation of receiver 202 which includes

decoder 212 and transmitter 204 which includes encoder 214. The signaling routines 230 are
responsible for controlling the generation and detection of various size transmission blocks
including data, control information, and ECC bits. Downlink tone hopping routine 232

determines, e.g., downlink tone hopping sequences using information including tone information

237, and downlink channel information 236. The downlink tone hopping sequences are
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channel s in the various sectors of the cell 102 use
the sane tone set at any given tine in one enbodi nent
woi20ds/83mal s being transmtted in a synchroni PEWUS2004/002515
manner in the various sectors. Error correcting nodul e
233 controls the operatiod3of the receiver 202 and its
decoder 212 to renove the encoding on the data and
synchrotifedlr aorbssathe seaos1il0f B2, il i4nf thEseB002, sich drat apanyegivandgne, in

nodul. e 23 so controls t oper.ati on of the
cach seCRR RGN S&dt 150 AR PREE Gy BEbIS I iy TSl & Sl one
. ) h
o S OGRS o ATSM L WAL SRl togifs o
channehiyeaglp sEgtoEEGspigoetsiss one obthsales-aykrlppring taneisets. Corresponding

reating.transm ssion s i.ncl udi E ' o
channcfi i e, Ve fs GECFTIEe il Pt F 0 P aie Bt Rvgnome in one
embodin§dil wirgknaA9 QeMF it@RsBRRd e 2 Y§Rhr@fizeamiee irvfthetvaious sectors.

wireless termnals (end nodes), e.g. EN(1) 136, of the

Error ceirecting) inodulsiidareoniolsithy operatigneof|thesepceiyeig(Painddtsolepeder 212 to
it ! . _ ! '
o SRRy BRSO o 30165 comein

moduld23 3185 sohtesl8itadpediidni of cheidasnattercliei andrits¥a2oder 214 to encode data
a decoder 312

~includin ) transm tter 304 incl udi . .
and mfaﬁnfé\ﬁ)@o@g?e tgal%,rmtée%fr%@e%%zﬁ)o oW Ts 08 E%W%ﬂﬁ% %R@%ﬂvmum
r @siidSo BlRKOY LMD CR&iting transmission
theEcgéﬁggﬁgaé?gﬁégggﬁggqu%%4f 30%, 308 can iﬁte?chaﬁ&%
blocks tiadwlimg @GO bas.mat i on. An ant enna 303 used for
receiving signals froma base station 200 is coupl ed
to receiver 302. An antenna 305 used for transmtting

si gnalg@ieufe BillustRtedaS BxcththlyoRird08d tkiniAUEhE Hode) 300 which can be
transm tter 304. The processor 306 controls the

used asogaraaei afithe fwitdiess wrmitads end apdesag. . FON(1by3exad dhr $ysgm 100 shown

. . roytines 320.an si.ng.dat al i nfor o) i Npr
mri 40 B AR P 3L L S5 OPAAG Ro AffR e
allocatiiBhdth8H 96K the Paéset ink&ftRh M HAthe Gired&S terhiih &l 300 dhaltides a receiver 302
bl ock control information 338, user infao 340, downlj rg< d
, an

includio adeeddarr¥1as miranynitgsd04 mskudingra anepdarPd et dRrogessor 50
at 34 ' VQj . .
memor 05 G aFF o R CBRLUG, 4 G RF il s semens 302, 304

306, 368 @R ifRiréh Ao At il infairaaticn. gAn A8 303 usBA@osrecdiving signals from
bits,%(srocessed by decoder 312 from [

_ _ | ar size . . .
a base pRGFLAPE 31 GTDIACISREOSIT o2 Ad A3iAgRA PDAHEH for Bantiiting signels, e.g.
to basq%gggg%r]&uﬁ'sggﬁg#eﬂ% O RY: ARy of a type requiring a

bits to be useful and/or tend to be
less tine critical than control signals. Typically,
downl ipk user da i s . conyeyed fro S 200 tqQl4.
over E;FB%RWCFWr E@W Oi%%ﬁgf?ﬁer@ 8?15%&‘%%5 esﬁg%lw\ﬁ/\%[l?’%%y
executﬁl\g%f)l.lg SORINGRN i\ @:%a/MortiitioR 3202 G Aetnory 808.r ansmi tt ed
I M ad]

acent sectors. User data 334 nay al so include
data i ntended for a peer node, e.g., another W, that

f Pglf lf i]ggtayigl onrfc’na. iE)rtl %92 En%lubd%g’ lelsesftd%{ai ﬁq, grggll Bio%k %Hntlljcﬁliﬁf%hnation
336, intermediate block control information 338, user info 340, downlink channel information
350, and tone information 352. User data 334 may include text, voice, and/or information files.
User data 334 may include large size data blocks of data, e.g. 100’s or 1000’s of bits, processed
by decoder 312 from a large size transmission block, which had been transmitted by BS 200.
Such information may be of a type requiring a large number of bits to be useful and/or tend to be

less time critical than control signals. Typically, downlink user data is conveyed from BS 200 to
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channel , follow ng processi ng by encoder 314. Smal |
bl ock control information 336 nmay include data such
waWis/psanser control comand i nformation that haeThsemw4/002515
transmtted fromBS 200 via a downlink control
channel . Smal| size blockléontrol infornmation 336 is
typically tinme critical and takes very few bits to
WT 300 @Iveiwndlmhhnk tomtriuaicadse clenththasthmalfill overtaptictuden t@mes on which

. i nf or mat o wh th od ck
AR A e el s
peer ndd@f é) % Br WA, QHzﬁ\éﬁM?ge Whﬁsﬁl‘ﬁ%d tdT6ask efagbh LO®YialaGplink traffic

|ngthe snal i nformation 336, in such
channehsfoﬂ«a&ag macctssmgltardnyocﬁnr&dé Small b@gk@g@trqlgnformatlon 336 may include

catn suph e DS Py Ben wonnad i g s 6 BRI frgm BS 200 via

a dowHRkc8Rtd108h A8l 'SinalBsige blotkpeittd] isfortatbnBB6 ib nﬁpﬁcaﬂy t1me critical
smal | bl ock size coded bl ock including a few ECC b

and takies vcﬂyéewalgles wwrréman@ml In 6 2 it sl heirs logks0f E\KPrmatlon 336
{ t
where E\%ﬁﬁ%& bslé)rc S %Zﬁ #1]% Blg ggg‘rﬁ rf]igee ch bﬁé;f%gt%% 1;02 I}llrgg’?ur‘wﬁes 4hd the
informbiiéH #s@6n {Oyedl wihout stibdnefitiofleCCabdingtrsaking the tsmalddocktinformation
all, making small bl ocks susceptjble to igpulse or
336, mo?tuﬁlé S @6y PAtiSHIRIN Gr e o lgssdue tasipigrergicg e bk ofher cases, small block

contro 19%0%%&1%@?%% l?é'olgrto Fé’c?%fgmgllﬁ %%@ﬁr&%rﬂe@tlw c&ﬁ)& e.g., repetition

anhne no tone overl ap
codingb@ito\e aﬂa]ad:laﬂesﬂze smiet bitski mcluémgm fow B@nbits. uknglie tase where a small

codea Rt ERETH, RuP sSOETS) Bl P e B or ot

noise sgrﬁ:@%&ﬁl %gl}@f{&hg ?sqnhfﬂecf {36 2% 8mafl nbifn®BSHA iR Mot @ed at all, making
Ing a small coding size. Internedi ate bl ock

small sbdle sosatptible uonmpulsator otheg g®riigyminaise bywsts oyfnalbplocks of

1nform@§qalg§£t I o(QOél}VQ? orgm&gﬁa \é/bJ 00, o%pg tclgév}(ﬁ%g&ﬁroll gﬁashnel with no

tone o{‘lﬁ"lab BEIVRSENA B ALeRY seRt0rOH BEMPbOKeDisel i BimsRtlt ahall B]ozbs ona
e.g. 10's or 100 bits. Internedi ate bl ock S|zec cl
channql |a,t apartic iban pRBY imtipepdhug, 1gtersegqomrﬁ@'fq,r@mer1§) general aV01 ed in the

y
s oSSy 5 ST R 2 SEBABIGR 3 S

informa@f® 338 indjdhclalbe c(tnﬁftﬁ Snfdﬁrﬁﬁhormhad,s acmewhaemosensitive, but less time
transmt the internmediate sized bl ock during

critical thamsmill dilesk DETHOB a6 AAHMEFRE THPBPIRYAR e ock of
1nterm'é&1%ssmes 3 aglo Rold &Cllﬁogﬁ‘t@ d Ht%éd?ﬁ§ Bldck s26 %ﬁ%l'l%ﬂ%%ﬂ 338 may be,

i nclu some ECC bits. User infornation
e.g. t1ﬁﬂ1€g d:di’lﬁ‘bﬂl dﬁi@rmstmrg iSach thdomhativk nedyalpenenve yeddirom tBSo200 to WT 300
ase st

i o B b 00 48 PR 518l s
transmi‘ts@é RGP AR (ﬁ;}%lﬁ bﬁ&%ﬁhﬁ'aﬂfﬁ%ﬁ%io@@eﬁéa ov&dpl dBR intermediate

ornmation | tif annel ments that have
size trinsenissiinl bloek ededip twhmuunﬁmnamx 83;89 way Expiepdlyanelade some ECC bits.

e A BB 0 R0 DR 82000

1nfornﬁl€ibﬁl9$4‘tbz§s@(é£dﬁ"oﬁ IDQﬂfo@mh@owwmmemrmmfommws Ass1gned

channel nments with no transm ssi.on tone verl
downlinkt cheenel aa quaatien 342 includes information identifying channel segments that have

been allocated by scheduler 226 to carry data and information to WT 300, e.g., downlink traffic
channel segments with full transmission tone overlap between adjacent sectors for data, WT
power control command channel segments with no transmission tone overlap between adjacent

sectors, and other control channel segments, e.g., timing control channel segments with partial
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sectors, and other control channel segnents, e.g.,
timng control channel segnents with partial 15
wonresdas7s8i on tone overl ap between adj acent seeCOMS2004/002515
Each downl i nk channel assigged to WI 300 may i ncl ude
one or nore | ogical tones ach foll owi ng a downlink
pi ng sequence, which is synchroni zed between each
tfanS@é&lPB fongroveriap befween ediapent spcsors4 agh dewalink ¢hanpelagsigned to WT

300 rﬁa 1H&lﬂ§é %poxl Il%f%r lgg%hﬁgré n4é?c%§5wﬂiﬁya @%nlﬁ[k%oﬁpﬁg Qcél%nce, which

ation 0 assi Icatron®informati O
is syns]nmmzed bb@zeenfeaehmmmf BAcelihi ch identifies the
speci fi base t| on 2 0.t hat 300 has  est abl i shed
comuni F‘gﬂ Ysles Jrannal TR dnformptions 34/ whigh may be, e.g., a

e e BB B oS e

identi§ectherspedific bese(ﬁeationvﬂﬁ)érthaMW 3300ihss pstaslished yorhmoaicetions with may

nneI i.nformatio 50 i n¢l ude
provig Gatl JE P A R BT PTG AP ERPPBHEE FuERenandector ID info
348 whithGteMTals tHS SpecHickectod MHelcBI wiedl WIC30RPARkRHY located.
downl i nkWI' power control channels, and ot hér downlink
control channels, e.g., downlink timng contro

channel | ormat i 3 al,sq.. .

o G DAl GBS o 00 Re S0 Morgftitying
downlii\tHanfkls ¢ estine los fu1f¢t1bﬁzil e, @fg. td(ﬂﬁﬂiﬂk&ﬁifﬁ@ cﬁzﬁﬂﬁels downlink WT

overl ap between adjacent sectors

power; Gogfrefrhasmels. anshrthendopynipk @ﬁaﬁﬁwéahgnn ’etgr edvg\mh@k.tmng control
channbR" %onVIﬁf ot elf@ 'i‘ﬁ}ﬁl‘rﬁaga%?ﬁ 09953’ nltcfu%g %%??rﬁht%h 1tdgﬁﬁym g different

overlap c
types bhd@vmhixtk cdranf&e imeyms Dﬁirm(kﬁnssuﬁmﬂbﬂabvmpmwnaddya@gnt sectors, e.g.,
t he dlfferentgiy el of functional] use channels W t h
full trggispygsiihiong pReATthapRelidin EOsBssOpfenssrlap shanasls, and partial
transnR¥88P e VWD ERHAnbIS aH A& GHR rdﬁ%ﬁnk ¥l lﬂ&)ﬁrﬁflgﬁ 350 may include
size transm ssion bl ocks nmay have conplete over
lnfonmmomss:dcwttmgehe digfedent types blifinkctional asschannele math dlfferent types of

referred to.as transm ssi,on tqgnes; r cont
ransnyiSgH [ oA o SRR CORANTK Shidis el igh lfee size
transnﬁhéi’&kﬁlo@l@é’ rﬂﬁ?‘hﬁv@ébrﬁﬁl@ﬂ%%ﬁ% BeiN 6 tBNA Us8® P&V ransmit tones
adj acent sectors, and other control channels, e.qg.

referrqd tgiag drapeimission t@mﬁmW%ROWﬁmn@thowmylkrchamq@awﬂh alsmall size
S e ctor

transrﬁfg 85’ moﬁlgér Snlgi Ithgﬂ 3 ol%%#g?}&lﬁi oggtg\\’/\% agal?,e? aceqc{i%caa ﬁgg&g)rs and other
controaeﬁalﬂleﬁ;de k0 tedaf coltrd] e whHSE chinatispmay BN, pdriighi te@Smiseion tone
overlaB@gl cal tones, the nunber of tones in the dovvnl i nk

E?PW_bee§é'élﬁéﬁ‘&téeCtP¥$d| ces and frequenci es of physi cal
tones fnl ﬁﬁogﬁéﬂ’bln' %2 npgg ) al:&ge 3 SRR fl@g%%ldgaééo%%fi?{)] E?ch of the

super slot, e.g Interva
base statives 2@} pnahgessfeq L@mae tonafidhe€plhbeé corfes dn il dossliak dbpping

as sl ope for. each, ba e st atll on 200. Rou RFSS 320
sequencicingifies apiraARengiss OhBhYUeAl fanes IPig dowalink hgpriag sequence, duration

of a supef Hbf)@lg. GRB ket interval for a downlink tone hopping sequence, and cell specific

values such as slope for each base station 200.

Routines 320 include communications routines 324 and wireless terminal control
routines 326. Communications routines 324 control the various communications protocols used
by WT 300. Wireless terminal control routines 326 controls basic wireless terminal 300

functionality including: the control of the receiver 302 and transmitter 304, power control,
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routi nes 326. Commruni cations routines 324 control the
vari ous communi cations protocols used by WI 300.
wokzo@sloassot er mi nal control routines 326 contr oPETE3108/002515
wireless termnal 300 functionality including: the
control of the receiver 389 and transmitter 304, power
control,16 timng control and synchroni zation, and
timing &SAtroll didlsyhchtopizbhtiap ihd nser amplhtioapuesptinns nd edquesss. Wireless

. termnal control routjnes. 326 al [ d [ [, .
terming] GERITLUGBE 0 HH0 BHEP IS ARES W ORS oNGrAETae) T bigna
Eemera R e 2 g oA, channel
hopping rootine 330 awt anmrarmub@i@zodmﬁﬁ%-i Davelindrahenng beppipg routine 330

routine.330 uses. user datalilnfo.322 jnclugi i
uses e RABRIS o RaRio3an koL il 53 e SHEH Itnto 346,
e.g., sldbd toncSinBRtnatibR 382 iMbe ARt depbratbfic dowaliflefont bogEing sajuences and
the downlink tone hoppi ng sequences_and prQcess

procesy easelwed dlatharansmitigsiipmibase statinn His dindentheghirestion of fhg gfror

the di.r I,0. .0 r ' :
comes iR bl 528 rsEEE 1 0k BTy s
perforn® [FFCE $ndl @b fheriffoaaiicnshdabitasent bnBSi 2000EGE haedulaBdR also

dat a sent bY BS 200.. ECC nodul e 332 al so. control s th? .
controls the gegodsn 414 ef transmiiier 3040 gpepde slaE g dfoRraptionpyipr to fransmission
toﬂwt%%%%&@@h@%@.prior to transmssion to the base station

. Figure 4 illustrates exenplary different size
bl ocks of information, error correcting processes, and

transmni.ssi bl ock f [ ' [ d
or csenFiER AR pmRapHBHEsa g PetadanbRaay S8
correctrg{r $ gﬁocg&%,%ﬁ'tﬁﬂsrﬁﬁgﬂoﬁ Blodks of Pastdud sPes APRceiandetle plgént

ection bits may, and in various enbodi nents
inventiane, Whilel 6t dodiregrddidescoibed as erper domsetéencasing, érshewld be appreciated that

correction bits. | n nmany. cases, €erro [ ' '
cror SO 3 Ao B0 L AR O bt o, e
correctRNPHIt8l REMARPERES, *1BE coridttiof bitd Cartlglb®bé used aBRebOdetection bits.
error correction bits may be generated and jncl uded jin
Thus, it sHed dilespiesciatedibat arenislateetieni and{orsarar cafreqion bits ey be generated
. conrectio 0 Si ' | b4 T - AW .
s G LB BSOS R P o Bt gin o
in Fig. Unf DRéadaiwaiie 40GbF Pighesk skéwd ihoce dfferenbsizalelsckseoftioformation that a
conve%pt o awreless termnal 300 {n

i |
base staidongb) ey desimimeeReY Gns vaisioss eemipal Subin ppifgiess sptorized

comm 1|chti%1'gzceﬁf e.g!, %wtgr 1113 N&0 REREH SR S ORfherldifbodiments of the
on e

nventi ave categories for re than three
inventidinf ey aave citggories farksore fthanthreerdifferont siiettloekisfof énforrgation with

T BRI E AT TR T
amoung (E))g ?%gkréﬁgfg t&r%@ve?lélﬁ il cBhsindGh B RIcRGAsE tBdinp BIceR$1z80 Figure 4

( sl ze. gure 47includes an exenpl ary )
includds as exanpleryblitstizoblock bbinfermation 402, whigh isp daa hlogk phsize 0

o FEeELSLE, e M AT B ot

First siz8f (AR bk of information 402 is time critical in this example, and thus is not

grouped with other control information into a larger block. In some embodiments, first size
(small) blocks of information 402 are less than 10 bits in length and are used to communicate
control information. The coded block 404 in the case of a first size block may be the same as
the uncoded block or include small sized error correction coding bits 407. In one embodiment,

for a single bit data block 402, one or more repetition bits are generated and included in the
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First size (small) block of information 402 is tine
critical in this exanple, and thus is not grouped with
wothesro4gsot rol information into a | arger bl ockPCTS3®ABI2515
enbodi nents, first size (small) bl ocks of infornmation
402 are less than 10 bits 1i7n | ength and are used to
communi cate control information. The coded bl ock 404
coded hlvckd@4c &s euahfa @asé,i ths todeid bdodk 40dkwong inpduderae lenainanedECC bit 407 in

.. the code bl ock. or |l sized,er .
T T TN (A N —
in step S0RILENL b indARSAwAI cﬁ‘-ﬂfodjc{égs rePAR B feWEEC be BRbit ddt@tioRibitS resulting

are generated and included in thel7 coded bl ock 404.

in smalll rsizedctros comeasiontdodess déraniesoeficuitahie methads inpdpdegepetition coding

ot b SRR Pl 88Ty RSP DRI BB Bargron 6,

which B8Y aR LSRG Biceded duts bRpk 428.1 (26 biig), andfmhfﬂ attlwdel €. control
produces relatively few ECC or error detection bits

informptigu se¢hs timingeanirokintasmaten. ofrebqrEsstipR Aodipg aad/or interleaving (re-

oG e AL WE BTS00,

resultirb® 6@(!&1 |ﬂbd1€4120 ai:the edcondkiae fredludes tlzﬂé)@na/ﬂundh:r bAbitaor more bits than

the ungSRERIBIOCk 05 Boihertoe § BB ENnCaEAoREoqs Hi Bl ard Btnerated in

step 40%0{}5 Othe bt B l?ﬁ&lk 206 ard 4:€ rtl}e?lod'd'ag&‘ {d @B 1rﬁ’9§haﬁﬂ)n3tﬁf§/ 45319 to generate the
eaVIng resequenci n be performed on the

secondssiz@blbch lob céderiinfoeinptipn ot edranaguiieds tn lsoms embpdignents, Hiéerent ones

of the 1%‘%?1 L coged %lp%ﬁgqrg 183, f ¢ h%ﬁsecc&f}ﬁ gﬁlné erentlfones to further

tect UAEHM? @?edpcﬁkl%ﬂh #P6rrods Muk Iﬂ@mﬁ's@ whithes; @coBiiteRH at the frequency
P ¥ rect | on code bits 414 ar e generated in step 408

of one of ¢ine wtilézeditoresi n bl ock 406 and are then added to the
information bits 412 to generate the second size bl ock
of coded information to be transmtted. |In sone

enbodi PRAS4 aBbliii@RtaneResphEy thivd sEEGI6K of idfbématicll 416, which is
information bits 412 are transmtted using different

a data plavkolsire220 of Bysheet tnaag%ﬁlwé@( egnadis¢iiata. plhirg w%ﬁarg@ blocks of
r

1nformfe:1 18g ljlzg%ya%/ %&gﬁg rgfg in‘ﬁlln ot cfﬁ?fggn tvﬂ"[ll gﬁrr%téqot B%tlcularly time

criticall avd Mﬂﬁﬁng theaw e goypéciogethei toefotrh adkrgafblock ol dutd wbro;h may be

codod g a3ros 8, D1 Se e PN At 1 of e i

size is ghgﬁbtsto%frro'r @B{%&R)tn' c%ﬁm‘é%d]@htbﬂ&lvﬂfkqn sFéIpQﬂ‘gQB p@dtuce a large coded

contro nal s which are not” particularly time
block 420 td batrarmndtted. | Asvpang of the BG© ph@e@mgwohrtomgetrh@romtots 424 are

cnee LA USSR B B R AR, i .

414 aan@ﬁlCé}g SRoWRIGaltdE thedthl 0P trahdifistibh bIbcks 264,430 %ﬁ@]ﬁlg@ but may be
to error correction coding and/or |nterleaV|ng in step

interlea¢&l withphedaie bite | ar ge coded bl ock 420 to be
transmtted. As part of the ECC processing 418 error
correction bits 424 are generated and added to the
dat a bidenerdlg, What sbie FembhydghAcoding txiedd fthe tdcger4BOblock size

used 1nEgc(J:d1?11gtt§e grngter the protection against burst errors where one or a few consecutive bits
are lost, e.g., at one or more different locations in the coded block. Burst errors are common in
the case of wireless systems and may be the result of unpredictable impulse noise occurring on
one or more tones. Error correction in normally supported in both the intermediate and large

transmission blocks (410,420), and may be supported in the small transmission blocks 404 as
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414 and 424 are shown | ocated at the end of
transm ssion bl ocks 404, 410 and 420 but nmay be
wonvwsrougmved with the data bits. CGenerally, wWheCe/US2I0/002515

formof signal coding is used, the |arger the bl ock

size used in coding the gﬂéater the protection agai nst

burst errors where one or a few consecutive bits are
well. Thstmalkk sige (ccﬁling) tiansmission dlatk 404 meayt be mg:a:tpr@rcgtoi efrorshéue to bursty
s gmal PR S Larast ePs i BN TR Cyqepiafe G2 Golthe)
transnﬂgbﬂfr?ﬂbgﬁ a1, QircIRM S8aINQLGFLIBSIESH 61 JdEe) B.g0REpetitiofiRbdes, are less

tones. Error correction in normally supported in both

effectivih et tedueingriui eifest eﬂaurstarswak intertongnss it the erding techniques generally

used férrlg %gmegl)é edshzegl (8%<§gg 21:6%1% neoq?‘%lﬁ 4.?.?: Tzlrm t{armedlate size (coding)

transndi§s96H Blatk ﬂI@ﬂfég‘lbé $heB pbdrfé(tK ed0rk dueYo berstysignap imérdertmce and/or
errors due to y signal_interference and/or other

other inigptezense thamm@cfl@oémext et 20n RerpreRPEGQTesioRCqding M the data
resequgncnﬂg r§h9 ﬁrgérooqgck"’s]é)e 4% ﬁf?r&\?ige R :pro?i;&i%ﬂ aBhid€tinterference
I'tion codes, are |ess

than rrfafyfbécﬁdssdﬁleah arrﬁcﬁﬂmmm&eﬁhedm’gfom 4490. mmi%gwcmlieg bidcks 420, a
interference than the c techn| ner al |
relativelyrlarger Bpmbef Qfthats Nayele %@66‘%%9 b5 Pifd ECESRTGRR: Vl%mg a
hi gherjc%gr Jf%ébt@étﬁﬁ{ﬁ% B e Sheof (sﬁf%ﬁbﬂﬂ))cl&sr @ES 'iﬂte?ﬁiéa'ﬂat@h@@d(coded
e nore prone to errors due to bursty sg&@
blocks 4it0g mﬂereemoporandalbr festeh BCA bitsaefativelp ¢e thelderkis ngatbsr off data bits.
| arger size 420 where error correction coding and the
data resequencing over the larger block size 420 can

provi dgpnbatrfeént RbAEEBIOERURIYA 0SR20 100 Figdtf REGT end thd sizes are
may be possible in a medi um si zed codlng bl ock 410. 1In

transnnae@by trouanittor 2dkdranzh, seetoriegdaanitensin206 40 YEF 3¢ epelt blgek being
transnBttgci Plgigﬁarkﬁgnq%}c éﬁé %éanpgl ukgl ut%l?%t afél? 5‘9% Eg@ﬁ&s‘ﬁgh the present

inventé@se of smaller blocks e. g., i nternedi ate sized coded
bl ocks 410, where pr oporti onally fewer ECC bits
relatively to the bl ocks nunber of data bits. The

differ %{]5 ié gl!ﬁgoaln%ﬁkﬁsof%ﬁe mv?‘r}tgmbﬁ?sq sk nffbﬁﬁa{tronqﬁ&é?(@ %.g,, data

and thitd ST zes are y transmtter
block kize oqgﬂmmamo aiezsathllenthan BecoddsiZeakibriadidon EHacks, bgo dkta block size 1

(intermeiad) 406 GBa Eeomi 1 BdOHAMELDIG i S e Go UGy 2e | (ftermediate) 406
are sn{aﬂgrefhtah ?rﬂrd dife ﬁl%fgrlla%'m %dﬁ@ rét e, @zfta Ef@)@k ls#2¥ Qr(Ia!rgb') 4161 Pkt second,

-

rmati on bl ocks, l ock size
and th(nsln;miel ipfotMatiomblecknaid teanstrtImmrstdQ@ﬁan{ exést |f®lanﬁhathanl 12, 114,
| ock dat a block t er nedi
16 ofhg ceb BTt R PBHECPEL ke Toighed filafRisy in cach

sectorh %@c&d&ﬂc@t\)ﬁﬂﬂﬁg E?és@ﬂt 1ﬂ@e§1t1@ﬁ Qr afd@Ffefmt tlﬁhaﬂ third size
i nformation e.g., data block size 2 (large)

416. First, second and third size informati on bl ocks

i?i tr i g’(gpnéc’ glln odlmengsl&ﬁe %Xgo%@n’?é oij 18forﬁﬁﬁ@n SREERY indd ditferent size

information and transmission blocks may predetermined by e.g., information type, such as user
data, power control information, etc., and the classifications may be stored in both the BS 200

and the WTs 300, for use in implementing the present invention.

Figure 5 via drawing 500 shows exemplary tone allocations to various downlink

channels in two adjacent sectors, sector A and B of an exemplary OFDM wireless system, e.g., a
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6 of the cell 102, and the transm ssion bl ocks may be
transmtted sinultaneously in each sector in

wacowsridzrsce With the present invention or at deEraisent/ 002515
tinmes. In some enbodi nents $he cat egori zi ng of
i nformation and data into 8 fferent size information

and transm ssi on bl ocks may predeterm ned by e.g.
two sqGletsien do 1upprate theipresend inveption) alhe aipbnkrespwise pwiilable for

oun ik o G LU REASPRA ESORHB Pl Beneq
frequam:pl spednim 002 thichproesespdnds twmattot@monEB@lMﬁcEm\éhﬁles tones 0 through
9 In g)gbquﬁot\gs exe lary tone allocations t

9 © SHARHEALCTCH SPRLuaHT GcBAY be @thdéwéed into OFDM
tones %eg o0 eférﬁ;%lgryEbe)l\@fbn%§Q% @5'34 Wu%d ‘%‘An%szs?]é@’ %n%@ ) 370, tone 4

wo sector system strate t
572, t‘i)m/é A7#dnne 6 556310116 I7|5ﬁ B torsd ﬁﬁ@emd\tcmd aH3e Ihcsector A the 10 OFDM

ones B0 ERTINRLEDL LGB CORTATS, S35 SL AL BT 9% B0, tone

512, tohe §05CAMGRSGONTE tdrid 7Ah;€18t fn8l8 1520 And ednem' 20, I\GLEBS the 10
tones 0 through 9. In each sector A and t he same

OFDM terpseie furthee capresantsd by mignells Bdbidineild éa6,| tone2 b3 kone 3p 540,

one $y30580rf 5304 oS B I6 £X I 1055 5588 B2 o Hioeey

tone allocation dndutilizatich rethéds of B8 reSert Avendosl gé&ﬁ‘ﬁlﬁmaﬁ:gtedltﬂf reference
sector. A, the 10 OFDM tones are further represented by
number Q¢ wilkie be giseussod Withgpferenogto Figns 4s flwiratedrie Fzg 5, the total

B 0 S 0 s A By 3 R oo 5

for thef Wllustrated s ppbelsemsmiksion timé perrﬂ)d5 34 acéapdnch 36th the pfes&?cSnventlon
t t 4 54 544, t 6 546
oo ok BT T S e e el e o

large cRJdeQ@BRIKSBF ﬁffgrn‘r‘cftioln' é. %t h%fﬁleél*l'éﬁlqé ?gec()ﬂ@ cﬂnﬁﬁgﬁe%:d 19 fransmit

i nvention generally’ 1ndicated erence nu
small gpded loskshegd asfxrstwettowmaimaiaﬁﬂraamd channiel gsedFo trASsmit

II t.rate Fi g t he t ot al e ectrum
imermiggislP L Gfeg ik BB R shmal s Mo 1§ Gplims 501 and
505 shading19nked 13 if@taB oY Qv}ﬁ&f arb Qﬂodaltéd%tb%%fs&fifdi’Yl@@insrmssmn of

transmission time period. In accordance with

signal yeqrsesponding éme ceded hlaek. tgmbedesk teneh inicaln wbmrﬁﬂﬁtaracontrolled
three types of channels, a first channel used to
togOLbﬁ§%2n1t | arge coded bl ocks of information, e.g., a
traffic channel, a second channel used to transmt
smal | coded blocks e.g., a first control channel, and
a t hi r FOLPRAA%ES of skplatnang: the inyantion, iftis peaseied teat dheysame set of tones

01 GBS Lt v 1 SO 0 L Bk lflyer.

case oﬁ gnald aMlmérnmd&it@hk@maRdd)lddks behat $eidnfoptant is ¢he relatlonshlp in terms

e I S R
unuseFOMAPA bAHchRr #8ndtRY¥sISE period in one or more adjacent sectors to avoid or reduce

inter-sector interference. As can be appreciated, the allocation of unused tones to a particular

channel is not important since the tone will not be used to carry information and is therefore the
same as any other unused tone. What is important in non-overlapping instances is that a tone in
the first sector that is assigned to be used as a transmission tone will go unused in the adjacent

sector. Conceptually, however, it may be useful to think of the unused tones as corresponding to
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For purposes of explaining the invention, it is
assuned that the sane set of tones is designhated in
weaaols/gemsb or of the cell as correspondi ng to t RETAERW4/002515

channel . However, in the case of snmall and

i ntermedi ate size coded bl28cks, what is inportant is

the relationship in terns of tones assigned for the
particdlaect@irhelsi InadaitistaimFigoress, siectooes ¢fc givereshanhélciie strovn to be

controlled to nused during a particular .
contigyiiin 98 55145 O SRR nEIBHEVr TGP SR Mmay de gp-gopigeuous.

avoid or reduce inter-sector interference. As can be

appreci ated, the allocation of unused tones to a

par ti chigars ehd6 ﬂbcbw variousttonalincatens for treeadjanent ssaters A and B,

. n t be, us o _carr.y i.nformati an
during st wifecq R SRR oG GBSty 4 EpfegEifaR{inbol tme
of Figl 6 0B Qs ANBEHaRE} follohied @B & pabolihaf Fig. § Qnﬁ)nhdhnﬁﬂ]ﬁnentatlons The
first sector that is assigned to be used as a

two diffezans symboldimesone shawn toghusiraie dat iones Mlocaigfl 4 pasticular channels may
nceBt uaI I y, however, it may be useful to

bevaqe.ﬁl]\ﬁﬁhgpt ﬂgr%ed tones as correspondl ng to20

particul ar channels In addition, in Figure 5, the

tones of a given channel are sho to be conti
for thé &h@»l%g of 11]§§tﬁ%$1qne?(t19mn$-lé%vxﬁv§?’ COITRSAORGfQ § t°f§£h@ne

allocaﬁ&%e %vh%%oﬁff‘mﬁ 5C ot é(ﬂ%@ﬁ@hd tg'sgcsto%ﬁ t6Rh1BcANY Shading is used in

ous tone al ocatlons or two adjacent sectors A

columﬁﬁl dOE; 508uo iilhgstrbiertehesanitcls emclhldcstychfmluse nammmtsmg mformatlon
times, respectively. The g s onﬁ@y rqe ¢

Thesetfagsmi toRES ALY PTARHNasHup 1?/ P tﬂéfﬁf‘ tng*? Pel} %"‘b?ys em

loadmg 2% aEfuﬂ?ut?ﬁ’iE% szgfgfnq{i%ﬁﬁbrpﬁﬁl bd EnsiRedbd fiREShes. Accordingly,

nes aré shown to illustrate that tones
for puqidses:aﬁ ®gpldining dret ingertin it Wihbedsumeag thae dwtans teansittgd on the shaded

o s S sMEBBE 5 B3 s o, 05

prevertbd 8 #d @4HSmi¥itd @néol mm&nﬁ%lmﬁ%eﬁt@ﬂ lirf-‘@ paigh decordance with the
sector B tone allocations. Shading is used in_ colums

preserB@yentios. Theseltbugstwitltas unapedsinghe exeraplarysymbekiing peiged shown in

Fio 5YS€ intransmtting information. These transmt tones

18- 9may or may not actually be used to transnit data
dependi ng on system| oadi ng. Ina fully utilized
systeminformati on wi be trans tted onﬁ%lh
Accordﬁk@ﬂ?ﬂ5ﬁ%ﬂhﬁﬁﬁﬁégﬁ§e@90 tWPW@“P $ﬁ£ pn 501 and

the van%)a de%ﬂn{nlﬁﬁlcﬁﬁ(grrsr%gfufnjégﬁgl sggtff? i 2§ @bfuhﬁldS(ﬁrlllﬁﬁﬁtes the

ones 505. " Transm ssi on on
relationgBipabeelednapas liseedialcomsn ﬂmandaﬁs vagoysrooweninichtioys ¢lipanels in
transm n control nmechanisminplenented.i.n a cell
sector T NeAAANE S0F EAPHBHH SBAHE T RO CHB LS gh g B but tha
there ¥d di Wﬁcé@.‘dﬁ?&eﬁ& ih g @%ﬁﬁg hn’ierm§ ¥iMsnlissith BREI Rfending on the
sho In Fig. b.

[ um 50 |ustrates the
size of tleatoidedblvck bbigweesmitedes Ilsted in colum 501 and
t he various conmuni cations channels in sector A
Simlarly colum 507 illustrates the

With regard to larger coded blocks, in Fig. 5, in sector A, tones 0, 1, 2 (504, 506,
508) are allocated to traffic channel A, as shown by block 524, for use as transmission tones in
transmitting information corresponding to large coded data blocks, e.g., traffic blocks. In sector
B the same set of tones 0, 1, 2 (534, 536, 538) are allocated to traffic channel B, as shown by
block 554, for use as transmission tones in transmitting information corresponding to large

coded data blocks, e.g., additional traffic blocks. In the case of the transmission of large coded
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rel ati onship between tones listed in colum 505 and
the various communi cati ons channels in sector B. Note
WwOheds/0usm0 sane commruni cati ons channel s are suppoTAUSZ00HA02515
sector A and B but that there is a significant
difference in the overlap% n ternms of transm ssion
tones depending on the size of the coded bl ock being
blockst ttﬂrtsmfuli ederlaphn tenesg tones allbeatepkior tranfweissipw okinformation as shown

ect or A 504 8) are
by the it saichirted FRea 0 1? s SR 4LV B GRBlR Bbek 524,
for use as transm ssion tones in transmtting
i nformati on corresponding to | arge coded data bl ocks,
e.g., Irthttas dfisowldlogks of e@dedrln%fmhféolh siee tepasmygfed on the first

contol e oes B L PR L5 LR g ed AL o

sector! RS TINRT0RNit LAHBS sden ih e t@inple thar tonds® a4 csno 512) are allocated
correspondlng to | arge coded data bl ocks, e.
for usmsonransanwort lonerincsdstasc and ihat ekCorEEsBoRs} toGopirol channel 1 as shown

by b108]\</ gﬁ? go%l‘ﬂp ésrﬂf;,m 'I’ﬁ $Sofiéd gkeoqﬁlls&i i‘ﬁ%gét%)r El}ﬁhﬁ% i fidtrated symbol

o tone ocated for trahRsm ssion
transnﬁismmﬁmé Eth tofiesa® arkh® (B34 §46)eingr diosatbd farhisags rinsnusséen tones in

sector 8ol 56#108 Rnl e 388 HIeGOHAL PG FERPER agingicaled by block 56
Note t[ﬁﬁtat?a%gfnﬁgsﬁﬂ 199 ﬁtjr}ﬁleﬁ'lﬁ $dctGONtS Blat (JABS 8hd 6 (SNES 1Qﬁ§ﬂunused in

ansm t |n ornati on I n one sector go unused in the
sector mewgﬁb drciyrage sldarted. fot thedminsmissisn df sinall cededddocksdm s¢ctor B. Unused

tones 5 4 BP9 A Bsked forien arand & it Reder B el Wiermppreq as

corresg&?mﬁé‘ﬁi c&nﬂ%l/clﬂ:a‘i’lhéleﬁ@\%ﬁ‘ih&%hq{ié& i@ nochRaFet thd t@ﬁsrﬁﬂﬂﬂm of
ock 526 in colum 50 These tones go unused

in
infornméion dluriBg therillngratérbsyrhbal simea la dhesspspf canthelnash bivhich is used to

cansl Bl g 8098 e 0 24P LR s

allocale@T85the pafshs6 of RhfisdsipAE of MfcnAtibMbigadlaon ele thnassare different in each
i ndi cat ed by bl ock 556. Note that trangm ssio

sectorqod gpampead inthesadisgsnt r«cgqs tIRaes 3. dneésd 654ha 4 {]@1376) are left
unsha?%dr6 ﬁlt%?ur#ﬁ] 556 gn&@th%?eqs ﬁf%ﬂ 1'11“:}(%&%9%‘ tﬁh Eloﬁ G&e8%n sectors A and

ransm ssion o |n sect or

B in th casb uf g8dsd mﬂ%wﬁicamdnﬁspdndmﬂtedrrsvmatrdl almunﬁld tones 3
and 4 in sector B nay be interpreted as correspondi ng
to control channel 1 even though they are not used for

the trahy{i3s % LhLR TRk Qe EbRA 1¥1ﬁ§mhﬂ1éﬂl%tgr &Ira@ﬁrmtted on

synbol tinme. case of control channel
the se¢andusmttot chahneln smmt blstnwlt ll ¢ae dsdsl todilegsmit hlefpenat@nnn one sector go

s BB B BRSPS, R RS a0 cne 7

8 are élchQfeH?Bf L‘Ps@ a3 'tﬁﬁﬁhﬁs@ﬁ tdde8 it REEstaegotladd BhEthEy torredpoi to control
sect or go unused in the adjacent sector._ Tones 3,

channgl 2 ag slsm bssblzck 5781in csm)m aP3 Détheseiipapndane T (H48heeamynused in
sector oSy R SRy PUFT O kSR T 525590 ving
allocaddl foh usO4s tmp@ididnohdyan fsedtst B C indectalr B; ansieission tones 8 and 9 (550,
552) correspond to control channel 2 as indicated by block 558. Note that transmission is
controlled in sector A so that tone 9 (522) goes unused in sector A while it is allocated for the
transmission of intermediate size coded blocks in sector B. Unused tone 9 (522) in sector A and
unused tone 7 in sector B may be interpreted as corresponding to control channel 2 even though

they are not used for the transmission of information during the illustrated symbol time. In the
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In the case of internedi ate size bl ocks of coded
information, e.g., transmtted on the second contro
woheosrad7so sone but not all tones used to transRCT/US2004/002515
information in one sector go unused in the neighboring
sector. In colum 501, it22an be seen in the exanple
that tones 7 and 8 are allocated for use as )
case oftdoatienimaner?, mdnesisiused ﬂmetra‘nismittintsnmdiate aizd cotlett blpeksythere is

correspond to, control channel 2 as sho
partial pROBYRATTS0S SOPTRIOe IO Bnid, SpBiiee Hbsdfa Bsdf¢ pitBhe of actua
transmré@iléﬁ%‘fl lﬁiﬁnﬁ%rpsr n%r%léjéi% hS&d itnhfétﬂ $dctbed watle dtty topes are not used in
[ ransm ssi on tones 8 and 9 (550, 552) being
both seatdrs) chored a:nd 91@6 8a§82t) raembfﬁt@sha@lﬂd ierlumn 509 siice thegs 1s no overlap
I n_sector t.ransmi

in oz gf FGSHBITEO SIS FSTOME AGHINGY TS AR IS g soge 8 (580

shown 2R$Ss-hBRhed kinad il asaTh $6ihaRciofs A and Babt ﬁdnsmnssiacpm‘posfés resulting
so that tone 9 (522) goes unused in sector A while it
in a full sigapl evealep dn thercashel toraB$IMMsi on of internediate size
coded bl ocks in sector B. Unused tone 9 (522) in
sector A and unused tone 7 in sector B may be
i nter D]&ﬁh@ﬂ’lg’iﬁ inestraeispoviimas 60d, 60)3lwmdsp01hthbt02Advml
t hough they are not used for the tﬁg

1 m&ﬁ ? ding is used in
allocatioRs Nl FOHTaS PRSP IrErEIRAREL? SERT B iARGATIO¢ WBS ppding
columr%gqbe(?lz 6b c?ll str§@ g&{e‘g \wHEdPAeS loc?ated‘%ir G4t inSraas@dtih@information.

erne late size coded bl ocks, there is
These ﬁ'aﬁdnm&ton@v ﬁtalyam nhdy ricé berectohlly vsed soriremingin date iependingson system
sone tones_all ocated t he , ose 0

loading, v IHIGSIHe SRR ATs s e mded oL e fopgs grccordingly.

for pu %Qésfo Sxplaidife %hﬁ‘&enﬁ@ﬂ SSwAIR RAUmtBBE: ddta i%Qfdmsrmtted on the shaded
tors. Tones 9 (578, 582) are left unshaded in
tones @fa:lohmms&ml andrﬁﬂé ﬂhmsansssorn@n wnshpdesifones ingohniso01, 605 is

ssi on. tones ors
provrk e SRL P RS SpAE 80 ol D5 AEE e witn e
presen§ iVeRtidd. Tiesk $6tés Wil BetuRuseRiGh tHesexBnpledy Byhbol transmission time
transm ssi on purposes resulting in a full signal

periodshewhapFigi 6t he case of tone 8 (580). In the Fig. 6
illustration, colums 601, 603 correspond to sectorA
tone all ocations, while colums 605, 607 correspond to
sector CBhﬁﬂﬂ@O’s’iillu@@aiés e selatfihshipigtwveenuenes listedciolcohwan 601 and
601, 605 to illustrate tones I, C re all ocat.

the vagees ORI FERBHANS RIS IRGPHAE Aom TGS o B U o Bl e

relatlogﬁ}llg ‘ri]))étv‘%%}{ 1O 1REdaf %Hﬁgﬁ%d’.ﬁs‘aﬁﬂ tﬁ@vzﬁ{(ﬁ@ $B8inmuAddaBons channels in

I'ng on system | oa ly utilized
sector B/ SNt thatfth smﬁe cmnmmhllcathmlstchmiﬂ 2tr(: s@pp@med liesgstar dhang B but that

Accordin r poses of e i.nin

there i g1y Qen s e R e ot e pioadonf il on the size
gﬂﬁ% kidgns 601 and 605. Transm ssion on

Ofthe%g 0%Ilgton gtd{l%&ct:o?ﬂrms 601, 605 is prevented by the

transn1SS|on control nechanlsn1|nplenented in a cel
in acc ance t.h the i t§0 e ey (608, 610,
w1 oS Yo ekt B RS h BRI Briol ARk 905
612) drd Hﬁ“ocﬁ%rd' {8 Gra$ilO¥nhél A G-shbwn by block 624, for use as transmission tones in
transmitting information corresponding to large coded data blocks, e.g., traffic blocks. In sector

B the same set of tones 2, 3, 4 (638, 640, 642) are allocated to traffic channel A, as shown by

block 654, for use as transmission tones in transmitting information corresponding to large

coded data blocks, e.g., traffic blocks. In the case of the transmission of large coded blocks,
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Colum 603 illustrates the relationship between tones
listed in colum 601 and the various conmuni cati ons
woheosradsoi n sector A. Simlarly colum 607 il Pastusaioes02515
the rel ationship between tones listed in colum 605
and the various communi catd®ns channels in sector B
Note that the sane communi cati ons channels are
there B owéﬂ@ inntesecefaoresatidcBedinr ttahsmissibe pfinfermation as shown by the

eross i GaRiof i5n 1 OriElOBn AT G OBR™ EhESEPEROBT { he coded

bl ock being transmtted. Wth regard to | arger coded
bl ocks, in Fig. 6, in sector A tones 2, 3, (608, 610,
612) ade thed dae@ af sgalt blocksaaffqodecbménm@nom e. astr@ﬁmﬁedo@n the first

se as . tra ssjon t
contrl el dpnsg b PR iGRRRRTE S dtheis R0t 8 Papssd in b agiehboring
sectord Th @oRINGEEGL, ittafl be skénfihfth€ etingfik that loﬂesiﬁ ghd6 (@4t 6E6) are allocated
same set of tones 2, 3, (638, 640, 642) are allocated
for use @s fravgoRiseion mqﬁ m septor AsanshBakhe casrespdndsio£onirglchaagel 1 as shown
ans
oy SIFEINTAL R, TS O PR SO st s

transthisibh kinddWik kahes 7and B&648$60 pheinhalldened for wsias trandmission tones in
| arge coded bl ocks 23 there is full over|

sectors. e IoReaT eI Droas PSS PERA Greomip e rfogudicated by
blockgisgwﬂkﬁé’ thaP Bafinf orhi%tcgﬂﬂr&gedQB sEQBER sé tha‘?’ ton@@@%g(li @?@18 620) go

ovvnlnco In the case of small
unusedfin smimdA iwtfilerthest aremlloeteyl for thegremminissiod of smiah GOdqdrldocks in sector

5. UG ke S5 B 55 A SRR o LR B o

may B?:thégﬂ}eégjas cbltreéi)%ﬂdlﬂg t$ 860l Bhdnhsl E¥@mRhsughhhéy iremesuded for the
are all ocated for use as transni ssion

transmxsslen ouf mfsm:atmn duriag thet illastratedsyneiol timep dn gha eyse oheangiol channel 1,

whlcl} léﬁlé g) t%q}ﬁﬁgtes&qa}mcogié% F%{:ﬁ% t%ﬁn? 1sI rﬂ) ggﬂh t% s 0 T@%ﬁﬁnsswn tones,

i.e., téneFRNbc i Bfds MeSsuirfobe lof BB tfdilsﬁlib@@‘ﬁ of 1ﬁbﬂnﬁ1cﬁ1&4g31als&ﬁﬁhe tones as
being all ocated for use as transm SSi on tones

opPOsase DrinB ConmIEEsp P sl foney et B( 964466766@@) 50) are lef
unsha%lgcré gneﬁs\‘ﬁﬁ%lg‘tdpa § ﬁi%giiﬁe?é 1s%advgﬁ %iln | & ﬁﬁﬂm@io@ésq{i l§ectors A and

ransm sSsi on | n rolk I n sect

B in thO ciseaf tlhe38eshe¥ whilth ddrfesidhd t621®:)fng00<1m[mbehhnnei s ect or A
while they are allocated for the transm ssion of snall
coded bl ocks in sector B. Unused tones 7 and 8 (618,

620) | rln‘?ﬁ%&a‘gé oP‘b RheHRHS &S 518R8SrR 08 inforkfidn, &8¢t 6kansmitted on

in sector e interpreted as corresponding to
the secomnd catrat hhmnel sdme\betmdthlﬁllgllrestds@ytoatraaasmdtlnfmdtlfﬁom one sector go

b SRS LB U3 Al L s oo
9 (60456 ?ﬁﬂt AR chted T&‘HSE a® FBhImiSHGEDn8d PGKStor AN@Efhdt $heyorrespond to
over interns of transmssion tones, i.e., tones

contrall dhanml chsfsbown Iy binck 88 an eelumni@d Qfthese iongs; tene 81652) goes

nf o
unuseéldﬂts{:%a Py % dpupz}ggbe @ﬁﬂ agtaf Qy?abtg]oggrgésn%351grpﬁlg1%%gl7t§ngseﬁi@&l 1 (634, 636)
beingbulBcatéd @r 1€ s trfhidmission tones in sector B. In sector B, transmission tones 0 and 1°
(634, 636) correspond to control channel 2 as indicated by block 658. Note that transmission is

controlled in sector A so that tone 1 (606) goes unused in sector A while it is allocated for the
transmission of intermediate size coded blocks in sector B. Unused tone 1 (606) in sector A and
unused tone 9 (652) in sector B may be interpreted as corresponding to control channel 2 even

though they are not used for the transmission of information during the illustrated symbol time.
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unshaded in colum 609 since there is no overlap in

terns of transnission tones in sectors A and B in the
woasws/a$7sb hese t ones which correspond to the fPCSUS2004/002515

control channel. In the case of internmedi ate size

bl ocks of coded information;, e.g., transnmtted on the

second control channel, some but not all tones used to

In thetqaghehsantiohelmmaelt3, avhi¢his ysed odransmitdefermesdiad siza codrg blocks, there

. [ i - I.n.cal um. 60 Ity can . be seen in

is pa.rﬁ%lecg}éggé iqntgrrﬁiéé e ngﬁnéssslc%ﬂgﬁ%f, be.(téais’ él&%ed g?reﬂsle purpose of actual

transraishiof af @ffofn@itiod Sipnak dsoppeset $610a8s bONE SontfvlREEs 86 uMsed. Tones 1
and that t he¥ correspond to control channel 2 as shown

and 900G, 6§2kare it ppshaded imeobm 6@ singedberedhnpr gvertaprie tayms of

; . . 1 '
S50 95 URISEA 40 5148 YRR B o
cross-hetched sihteoit &t wsdd frobothSectars A aahB forstsamsmidstongsurpases resulting in a

sectorB. | n sector. B, transm ssion tones 0 and 1 (634,
full SISQ%)OVES?H Bdpe reperod tens &gf‘)'channel 2 as indicated by
bl ock 658. Note that transm ssion is controlled in
sector A so that tone 1 (606) goes unused in sector A
whi | e iHigure 7afid drawimgl7G0shotvh ex¢mplagnirasinessiaf tone allocations to
. inter iate si.ze coded bl ocks,in, sector. B. Unused
varios e R SBRTTeT P SWEE TS EFOT Audb i oG 28 <FEBBIY,  sector OFDM
wirelé3S §Ysm B SRYCBL1 111D, el €14 2 d GEt6ES POOEF &l 102 of system 100 of
~control channel 2 even Ihough they are not used fof
Figurg hetotiHugirata the porewsfinyantion.ndne ain ligki r¢seyroe lazaildble for dawalink
b e, 24, 1 n t rol  channel whi ch
comR8on? R ste0n B0 o B R AT e EEIRRARe By bty
specttuRETER. IS eqrstétat APBEAEQ, the siré frequ@hcy Fst&inSHI2aAay be subdivided
i.e., tones allocated for the purpose of actua

into the, SRS PERNbianes, ot ok AT OFEMM tenessideisgdn secsor A as: tone 04
i Lad T,
70, LEEAELR ZCM LS5 A0 IV eTorets, ] A oge a1

tone 845720@ndvend Bo732nideatifisd oif settoaBaR: saiedy 13dneme i1y 736, tone 25 738,
S ors A and B i e case of these nes il e tone
tone g “(iotepe s Tepdire S GL6 kst Gt de 19, 1ae Sk amd Tone 95 752,
identifRed [h £Bfok € & Aoty 611 Fod, Wnel1L 388 ToRS 29 M6 YSREHEFI0, fone 4y 772, tone
resulting in a full signal overlap in the case of tone
5p 774 106Gy 77 GxitanerTe 77 8yiome @ A60 ad 0BO 9sfBR_s exenpl ary
transm ssion tone allocations to various downlink
channel's in three sectors, sector , B and C of an
exenpl §ahrs7 SGstrates BB Wi lafhifs SrafieSdifthel - sBctoB AGEafic channel,
112, sector 2 14, and sector 3 6 of cell 102 of system
724, segpor Bitraffigelranngls 754, ¢nd sgetor qttealfihehapnelsdfd. Figpent alsa shows
bro1ink rce. avaid abl e, f.or jnk
non-o} 0 Fsplfe Sob S LERRAE Sy B g A BUBLU R E00 5 e u topigp! chanmel
1 756 @nt 8pdtesE Bb&EbIRYiafHet 4 ¢ 86. yInsqaditiony fip i@ 2. shbivs agially-overlapping
sector A, B, and C, the sane _frequency sgect rum

' 702
controkgyrhamnels; 5ertoy Acaniolcharnd 26 44 sextonbiconeel changel 2s 768, and sector
. J "
CconfA Pl RTS8 LA 1 €95 S i s .1,
2, 3) fopansmissidns ih ench & thd thred seo@rs! THeSontrol channels 1 726, 756, 786 each

use a different one of a subset of three tones (4,5,6) as a transmission tone with the other tones

going unused in the individual sector. The control channels 2 728, 758, 788 each use two of the
three tones (7, 8, 9) as transmission tones such that between each of two adjacent sectors, one
tone will be an overlapping tone and two tones will be non-overlapping tones from the subset of

3 tones (7, 8, 9).
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tone 8 720 and tone 9 722, identified in sector B as :

tone 0 734, tone 1 736, tone 2 738, tone 3 740, tone 4
wG@4aMs/upse 5 744, tone 6 746, tone 7 748, t onePBT/US004/002515

and tone 9 752, identified_.n sector Cas : tone O

764, tone 1 766, tone 2 768, tone 3 770, tone 4 772,

tone 5 774, tone 6 776, tone 7 778, tone 8 780 and

tone 9 782 Figure 7 illustrates fuIIy over | appi ng

traffi el s 0 nne 724
b 1 o FOERRRDA Stoe Ot indonhl1Blelsh i O FRF lertB tighP R bifres 704,
706, 7118471(F|7gm7as7a1a:1mlabmms ﬂ@ﬂBS\zeolhamndwteanés@ 112,3,4,7,and 8
nels sector A control channel 1 726, sect or

B
to be !&S&a ProYignah gﬁﬂ%msw?%fe chapglssa secer & Fonsacer By igsaearling diagonal
off |
line S}Zaglﬁl%’flr{;kngéw of Boggs(r: ?5 7;@0 e ’?ﬁf 9%%,;5%@? V@%@B ca%s that BS

200 hmﬂooate&tcmemﬂr b,I2 Ghﬁi,rm ehd 2 to/bBysedrior sigeil ﬁﬁnmﬁlbﬁ) Eo channels in
nel 78 The raffic channels 724, 754. an
sectorﬁ}igj o Seeterevertical 1{1%ﬂ@§h @I%%oxe‘s 764y 7§Q3r76§f%7@$ﬁ7@3789n§1d 782
1nchca|té% tﬁz?eq;S 900 Ad3bBLELIRECH, A" 8. 3, 1R, &R { Lfsl?&‘ﬂg‘esll
786 each use a différént one Og[#e se%<tl of

transmlbﬁi@@ tD@hwe(SdrIS@@y)r@s a transmission tone with the

ot her tones going unused in the individual sector. The

control channels 2 728, 758, 788 each use two of the

three oRgsEn 190 reBreséhts 8fchlof ARSIhSESH OOt AAGRJiISMESD Vifaréﬁﬁdmg that
bet ween each of two adjacent sectors, one tone W

tones @nl, @v drandppientssens Eeranping s missionphds Hetveen sectors A and B.

ComfPRRUSELARPLAS SO LIO bR IR Mo LB g 1.2

and 9 feposrehtedvierlhgping g’aﬁsnﬁfsm@m@ﬁSs bddeen/$Btory B&nd Cl QColddd, 794
718, and 720 indicates that BS 200 has al |l ocated tones

represgnts gachzof the tones § ... Ynandgindigatge vigsharding thag fogasd, 1. 2,3, and 8
tor B,
RSP AR S RO A B 2ot or B

boxes 734, 736, 738, 740 744, 748, and 752 indicates

that BS 200, has al.lo ones. 0, ., 2,. 3,.5 .7, and 9 )
Lo be BSEH PoRPRIFGHan e & 00058 B oo By lementng
; S
differcH bl hion QanhER (Pldfnent GLI0-C31 o LI ARy BHaAHE
transnBBi@0Enem forajoded bloeks afarfast dze, 2) ﬁartlal,ly 6ver&ppmgdraﬂsm[ssion tones

ool KR T B 8IS R S
transné¥gor BHECRE E5dedl bﬂoék'@ 38 b Mrd $12d whieh §Slafber thad th3sec®id siZe can be
represent overlappi ng transm ssion tones between

extend§éé<? addjtignal lprme S@@ﬂelmqi fvlgqthereq@zee@@ntbéocgacﬁomxampée coded blocks
S

o a g Shsy vs gBba MRS RDSRIL S SASH) IR T e

overlablﬁhg\/ebﬁhnsle cnahés czﬁe @h cheGourlipthisine] A8 coRADRSRB 0S tHRASHrtRkize are
the t and i ndi cates via shading that

larger {P@ﬁége deed b@ckg of thg geepnd size but are smaller than the third size. In one such

implementation, the relative ratio of overlapping to non-overlapping tone allocated to the fourth

channel, where the non-overlapping tones in each particular sector go unused, is greater than that

for the second communications channel. Thus, in such an embodiment, the fourth

communications channel provides greater frequency reuse than the second communications

channel but less than the third communications channel.



10

15

represent overl apping transm ssion tones between
sectors C and A As can be appreciated, the nethods of
woheosioaymot i on whi ch invol ve i npl enenti ng di ff eCEMIS2004/002515
transm ssion channels in ?gjacent sectors of a cel
using 1) non overl apping ansm ssion tones for coded
bl ocks of a first size, 2) partially overlapping
trans nglg}e&pstaéﬁJé@naldran@w(pnuh@ plesenifinventien @mposmble For
[
exam B, AR hal BE Subfed 1 Bhe S A0 ng sk ptgrent coded
block sizes shpporte] byhihelpréssnd iavegeiont han t he second si ze can be
extended to additional channels intended for other
si ze code bl ocks. For exanple, coded bl ocks of a
fourth I
four t nEhaoIdY uR (R pRARN e BrosEl i SR b hofemented as
software, hardwaresw ash combirfation bhsaftveme end hdrdwered enbhgotksr things, the
are han .t he coded pl ocks of

b
presert bl S 8 (ERRcP ey BRClTa PIHEY RF PeP Sl e a dovice
such ak B padt@ssdy EdlimpTah 8ATRME BF hidfe stbtein ra@c‘:cﬁ‘&én‘é@ Wi t’(l}e lpPefserﬁt invention,

over | appi t'o non-overl appi ng tone all ocat
c.g. tfﬁb@iﬂﬁﬂiomhfa(gffétent siheealet detarbecks worchamelsghich hewe differing amounts
a trcular sector go unused, is greater than that
Ofﬁe(%‘g”%e second conmuni cati ons channel Thus, in such
an enbodi nent, the fourth conmuni cati ons channe

provi des greater frequency reuse than the second
comuntReFdads nkanparatus if thesprgsenhinyentian may pe used with OFDM
commRCHAR: SN, FATANGln ShePFEE Bt ot tuBi syyrgms jngjuding
CDMAxwtgrhe, nultiple channel s may be supported for one or
nore of the at least 3 different coded bl ock sizes
supported by the present invention. The nodul es used
to i nplenent the present invention may be inpl enented
as software, hardware, or as a conbination of software
and hardware. Anong other things, the present
invention is directed to machi ne readabl e nedi um
menory, for controlling a device such as a processor
to i nplenent one or nore steps in accordance with the
present invention, e.g., transm ssion of different
si ze coded data bl ocks on channel s which have
di ffering amounts of frequency reuse. The nethods and
apparatus of the present invention nmay be used with
OFDM conmuni cati ons systens as well as with other
types of communi cati ons systens includi ng CDVA
systens. 27 Cl.ains nmethod of communicating bl ocks of
information in a wireless sectorized frequency
di vi si on
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Claimst_

mul ti pl exi ng comuni cations cell including a base
station, a first sector and a second sector, the
weeosrd3sect or bei ng | ocated adj acent said firBCT/US2004/002515
sector, said blocks including blocks of a first size,
bl ocks of a second size, dAd bl ocks of a third size,
the nmethod conprising: allocating a first set of tones
to a first communications channel in each of the first
and second sectors; allocating a second set of tones
0 a second comuni cations channel in each of the
first and second sectors; allocating a third set of
tones to a third conmuni cations channel in each of the
1. A methast ofpemmewrdentiang dbacke péinfcu‘matign ithe Milielegs smﬂmﬂ freguengy division

he first sect ne _to
multg) b i Blon iRl i fiSp Pascistfin D S5 o el Qiguscctor,the
second bdctdr beingbovdied &ljhavt 6d tiResdoresid Plotkeintiubiig 186dks @f a first size,
tones go unused in the second sector while said tones

blockspfea J5epmthsiess @ad blockuahiihite size. hamethag Gosrprising he fir st
S gl%cggn% %‘ﬁ SEett Jf ?or?&:% ¢64 ?irs? @{)mﬁfun%cgﬁgﬁs &Iﬁnﬁa §n Eécrhséf RO ﬂrst and

secon ors conmmuni ca or mat
second sgcta@s;pondi ng to blocks of the second S|ze durlng a

SO & e A o0 L OB RGBS GBIl ich of the s

andsebﬁ'%‘d gto? transmtting information corresponding to
the second size in both the first and second
selflxtoamg athitdmt shivpes foraghind bmgnmhb:aﬁmlnnm dn eadheof the first and
a tones being a first subset of tones in said
Secon(i%et?ngﬁﬂ set of tones; transmitting information

C@:ﬁﬁ?ﬁﬁ@ﬁﬁ' sefoft t8ndY 1ﬁQK§f11@f sectv® daBRO A dirstipsRod Bf M8 to communicate
fir sector using a second subset of tones in said

mforr@él@@ gerrespending tebloskswii theflirsheize wlhels hpying the toaesoindhe first set of

tones gc? }9 3 es%% Q'htthg Isec%gl‘au §&8§g\ghﬁ’e gatlcﬁ{é)‘?l %rg I%Jgfnge\g?& {oo&)gmguﬁl@gte

1nﬁnnhhaﬁ@ﬂukﬁhngeuﬁfornat|on correspondi ng to bl ocks of
the second size in the second sector using a third

susissthegecangretof tanesdn dhesisiong sseandgteciopniosoRmyrEcaln iformation
corres lobibdis. otf é%cc?&pﬁfe u‘{‘ﬁ' %%e@(;rﬁl $tod d %njier Ss‘gépt of using the
PR ot

Hatr onin the secon Etor HUS 6
second seat of tomes timiing the d&dnd perigd bﬁmne inctuzﬂusgt of t ones in

the first and second. sectaors to co ni cat e L
i nformati on @BFWQ%H@?TH&U%CW%BR BE 1q hlackspf the sgeond size in

g:tr | Ngh&n Y £ift BRI defOnPlectotd R thd find BAESsihP t1fAdathe! tBhdsdthe same

tones being a first subset of tones in said second set of tones;

transmitting information corresponding to blocks of the second size in the
first sector using a second subset of tones in said second set of tones while the
tones in the second subset which are used to transmit information in the first
sector go unused in the second sector; and

transmitting information corresponding to blocks of the second size in the
second sector using a third subset of tones in said second set of tones while the
tones in the third subset which are used to transmit information in the second

sector go unused in the first sector; and
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of tones being used to transmt information in the
first and second sectors at the sane tinme. 2. The
woridswd3tsd cl aim, wherein the second subset oPCT@mIS2®4/002515

and the third subset of tones have the sane nunber of

tones. 3. The nethod of A%&i m 1, wherein the

i nformati on corresponding to bl ocks of the second size

IRirelRe fHiddskt fR6hdIin iheclinas] setordesestoroieonimumiced inférmation

error correction bits and a set of _.error defection
corresponding taplockaet the firdyite duringmadhird Piiod ghlipe.dhptapst injeid third set
of toneg b e 8L, iR Thich B8lidtEh 6k el AMFeckfind f1ars ithe spme time.

| east one set of bits being transn1tted using a tone

in the second subset .of tones The neth of. claim
2. {lhejpethed af daimy ﬂfwheg?m thestegonl %ﬁl?aett TS B@(? ﬂkﬁ}&@lf@fﬂ‘?bset of tones
}mveﬂkk Q&Emkpﬁﬂﬁ e. 5. The method of claim1, wherein

the tirst size being smaller than the second size, and

the second size being smaller than the third size. 6.

e nmet hod ai.mh bl ocks the fir.st

5. WPl | g n i S S5 nRhcihe B DGR qf ghe second
size in %"ﬁ@éﬂ bt Sn SRR hPlcadt BhO bR Edt O errdr cobhRtib® bitdshdd set of error

claim 6, wherein blocks of the first size are a single
detectipm bits,rat le@ﬁglnh bitgronTpaid glepss @ne set©f Ritprbeing {ipayaittgd using a tone in

the f1rs|l% éﬁ&?ﬁo tfgnets%%gt Ejg?ﬂ gaotélgr ‘t% Fro %?d %Atdq%[r%te o %r ll)(ﬁsrbe]gng transmitted

using d @8e iihe ded@ind QuiscEoNBhic:. than 100 bits in length and
wherei n each bl ock includes error correction bits

whi ch were coded over a majority of the blts i n bl ock
1ﬂh&§rth
b O BgbRAL R TSR LI 6B08 8 SIS RRRUOLT B i e same
flrst, second and thlrd peri ods of tine are the sane

nbol tra f ot
5. o hecqngqhﬁgl 01D a{?’é‘? i,: \g dflq ﬁ],‘sgpze Eeete% ]i &hzliq,'tl?lp aecong size, and the

secondos‘?fé @%ﬁ%gﬂal e'r'ﬁ?an%}@th‘irla%m%ane synbol transm ssion

e nethod further conprising:
aIIocatlng a fourth set of tones to said flrst
conmunij ¢ ne| t he f| econ

6. oBrrmrendsl et Rarantis oF e p! 5 ik 184 @ g A W Rongth anc

are usHAE BFrSRRRL L &b] AsnghiaAnel in each of the first and
second sectors; allocating a sixth set of tones to

said third conmuni cati ons channel in each of the first

d second.sect usi.n
o FERRYCRBRR SR MR o adel 206
8. The method of claim 6, wherein blocks of the third size are more than 20 bits in length.

9. The method of claim 8, wherein blocks of the third size are more than 100 bits in length
and wherein each block includes error correction bits which were coded over a majority of the

bits in block of the third size to which the error correction bits are included.

10. The method of claim 8, wherein said first, second and third periods of time are the same

symbol transmission period of time.
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comuni cate information corresponding to blocks of the
first size while having the tones in the fourth set of
woams®4880 unused in the second sector whil e saPdTSZ®3/002515
are being used to communi cate information in the first
sector; using the fifth 28 of tones in the first and
second sectors to comunicate information
corresponding to blocks of the second size during a
11.  finktietRey ofaghinef 1, vibesin tdié fisdteyecafd aml thiyd pheods dftttme &t the same
of tones during ‘the fifth period of tjpne including:
symbok transeissioningg ol f Heathe Siethas P@g?ﬂfﬁamdl% bl ocks of
298%%%& %rfgurﬁ# & of brROldka L(hﬁrsf sdrhufiReti HR CARGhed BEERADS the first
“the®sane time using the same tones, the same tones
andsmhﬂdn@xasfirst subset of tones in said fifth set of
ones; transmt i nf or mation corres
iF beatine s SbloBRRto SRR B R ERIDE chiffhel B Gagh gf the s
andsa§§39&9 ubset of tones in said fifth set of tones
e tones in the second subset of tones in said
fallbtdtingetsixth setorféeneato sid third aemwaunieations akannel in each of the first
information in the first sector go unused in the
and secOBd S Sect or; and transmitting ?nfornatlon

%fﬁg@ﬁ@%ﬁh@@t dfQomdsQf K farkt deber ﬂ@@ﬁg’lﬁi f(ﬁjr&lq)elrmdtdﬁ ﬁme to
second sector using a third subset of tones in

commﬁmcratmmﬁ@macﬁn p@mi@e@ommg to bliekoes dassfishsiph hilR ARG E}st@PeS in the
fourth sq,t gﬁg n%? g(%) ﬁ?%%h’értl the s%&nﬁ%%ct&f wh@@?d le'eg QI‘CEHG L#&%Q t O

€ second sector ed in

commuhi&éitd inf&inaties ivthe fatdectst;ng t he si xth set of tones in
the first and second sectors to communi ca

i usingrthefifth setced tores pp A Hé} ang sgFogdisectgys ﬁ@mﬁﬂnﬂﬁ‘“‘s‘i‘%matm
correslg)étdinggo tﬁ%o%ie&( Bﬂthg Sbddad s dhh{f? a fitRSeliBASE tilie, AR s@%p&ifﬁsﬂ g the

( use ansmi't informafion in
fifth seft of ®headdimpahe ﬁtﬁhsmub«boﬁtlmb inchelisgme tine. 12. The

][nﬁ : 2 ? daﬂg ](c: ga%ﬁﬁlmgg[{lgthcgh@epgoﬁqg? tg%é%cﬁ(n Itlﬁsségfiixﬂd size in

et hogpo?l{ g'n%ffﬁ'?trgﬁﬁl%ecdm%&bﬂ afithel s8AS tinWsiAOMR shifie $GHel, the same
secon [ sets of tones is different. 14. The

met hodonds telirgy anfifsB subsktenf dones in sdid fifth sefnef toegse i n sai d

third and sixth of tones

said fourt Hranlsmlt?lﬂg él}fmﬁtﬁ?flﬁofrfzsr?ggdmlg s gsgfjtt @Jo%'d@lze in the
symbol fifki $¥¥Bior Bging aSeEBMISUPROLE ﬂbhé@ﬁnfs@idl fofth s of a)rrés wh1le the tones
first time perio 15. The nethod of claim 14, wher

al | ocanithrsesond subsets@tionss in gid 5th el ofderes rdilyass usg to transmit
hoppi ”g@‘%@g?”&e@% ?F&%c%@ontﬁxu's&?m B0 S oh8 sBRor; Afd Uded

in sai
transmitting information corresponding to blocks of the second size in the

second sector using a third subset of tones in said fifth set of tones while the
tones in the third subset of tones in said fifth set of tones which are used to
transmit information in the second sector go unused in the first sector; and
using the sixth set of tones in the first and second sectors to communicate information
corresponding to blocks of the third size during a sixth period of time, the tones in said sixth set

of tones being used to transmit information in the first and second sectors at the same time.

12. The method of claim 11, wherein at least one tone in said first and fourth sets of tones is

different.
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16. A nmethod of conmunicating bl ocks of information in
a wreless sectorized frequency division nultiplexing
woansiassat i ons cell including a base station, parTfiSe®@u/002515

sector and a second sector, the second sector being

| ocated adj acent said fir¥ sector, said blocks

i ncl udi ng bl ocks of a first size, blocks of a second

size, and blocks of a third size, the nethod
13. CIH¥RhétEODEE claim OZatlendn at lehdt Dhe saie inbaitl eevemd and fifth sets of tones is
) used to transmt signals in said first sector while
differegloi ng unused in said second sector, to a first

comuni cations channel; allocating a second set of

tones, to be used to transmt signals in each of the
14. fTHeshethod ofeaion i3, sewren gt leass oae saedndaid thirdiandosixthsats of tones is

) channel ; allocating . a thir et of. tone to be us .
differeohm St 2 g Sttt e REigty B g fofts GBIty fme, said
same s@ﬁl‘ﬁ%ﬁ@n&%lﬁﬁ\bigg%&?ﬂi‘ tidRGIePlod, o0 said second

omuni cations channel ; allocating a fourth set of

tones, to be used to transmt tones in said first

ctor_and.seco ect.or .at_th j . t.h
15, SfraRrader RO halier U Grauiy2 aBorE: & Bles hples it tone
hoppirgsefitdct td &dterdifid BE t6Hek ikdBe Mchided in Red fidsafof tomes. t o
comruni cate i nformation correspondi ng to bl ocks of the
first size while having the tones in the first set of
t ope n | £ Qi Sd
16. A LRA60 of S BURE b G HRBR A B yir Dl bl SRGR ey
divisidnhﬁuﬁib{je&ing&@ﬁhﬂlni@ﬁbn@&Kbkipdliuﬂ@gtababé statian, affirstsectoe gurhalsecond
sector,;tlbqZ Ségpnqllj mqggr I .ng h%@%ﬁ;%gq z@i?{c{eﬁﬁga% §i£slf Frtﬂ%&%(f Bl??gﬁsdingl%ﬁ&%%locks of
a first &Qé,rb?czfﬁg B’f‘i% QkohE ﬂla,%g\%lﬁfks g)? § tRRFQAY (1 AShbA cbMBrising:
d&ond Sector and said third set of fones goes unused
i dllcsating sHcond of @nesto bansedusitragsimit sighelain rid irst g¢ctor while
. tones.in_.the first andjﬁgcond sect.ors ﬁo cpnnunicate
going PRsER bR GFCEBT FeiPoindi " CEPPYERLOGEIRE ¢ hi r d si ze
jﬁll&c%gﬁ@@%of d 5R of t¥nk§1 90 Be Ll 16 tRAShR digakls in BRhDE tHerfirst and

e method of claim .16’,. further conprising: allocating
secondisefctdirs, o 8 e¢confl commawicationsghapsdd to transnit signal s

in th d whi | : o . _ .
cgiing EERseRoic afbndo b Ao dpiBi Sl Byt sbedk while
going YRl ift 8d bdcohd s&rs,ab shi@Recond@oadNaTicHOAS ¢hannel;

information in the second sector corresponding to
baltasrEng# faund sseefdaress o, usad 9 Hgnsaut @nesosnld Tisgtsegigr and second

of .tinme I id f . es goes unused in
sectorggfha S_? F QEHCS goc%f;)ﬁ%r.g Cf]??ﬁ %ﬁtror% %%agﬂ‘%}f claim17, wherein
t Béng theSirst see6faBRksdn thet fivist bepe duniniga fifst peried aff #me lecommunicate

_ sanme period_of tjinme. . . : . ,
information corresponding to blocks of the first size while having the tones in the first set of

tones go unused in the second sector;

using the second and third sets of tones to communicate information in the first sector
corresponding to blocks of the second size, during a second period of time while said second set
of tones is used to transmit information corresponding to blocks of the second size in the second
sector and said third set of tones goes unused in said second sector; and

using the fourth set of tones in the first and second sectors to communicate information

corresponding to blocks of the third size at the same time during a third period of time.
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19. A base station for controlling transm ssions of

coded bl ocks into a first sector and a second sector
woho@/gemso ori zed frequency division nultiplexi RQT/US2004/002515

communi cations cell, the second sector being | ocated

adj acent said first sectotl said blocks including

bl ocks of a first size, blocks of a second size, and

bl ocks of a third size, the base station conprising:

17. tTheenathddefbdlhian] 6yarmiser compakingcat i ng tones for use in
each of said first and second sectors, Taid nmeans, for )
Alpgatingiadyth ¢t ek tapasoodeiusgd ko ransait sighalin thesreend gecipr while

going drlub& ig%QMf &@M,QP $aifRBEHAR! colritn ioff chddfef; bhgt and
second sectors, allocating a second set of tones to a
asingribke fifinsetrif carteis dmsomimanicede informatidn infthe bezohd sectorand

second ctor and al] ocatin third set. of. tones to,..
corres RnaRE Lol D RSk B 1 AEHOBA S ZEHTRE e erpetiid pegfocdim YigTe safd ifth set
of toneR BHeSRuCAFinSAfd HsBiecPd communi cations neans for: i)

using the first set of tones in the first sector

during a first period of tinme to communicate
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periodéntimed in the second sector while said tones are being

used to communicate information in the first sector;

ii) using the second set of tones in the first and

. i.cate i i .

19. A B5E RIREREE 1R RATHNGR R ONIBL D o st pector and a second
sector 6fcuotbrized frequenty tiviston tindipddxime edmmsnicgtidrisecel ethesetond sector
being Ippie ARt S Tt oSS RO DRl g OIne T g 1. Bocks of a

| 2f.0 | r ' QiBbRekSpAkinkhe second si ze
secondl Sngebéwl? ﬂgé (?i%rtéft%& gi%g’qlslgg%stﬁd sect org altn Et he sanme tine

uenenajlochidorsmemnstfonaincatitetonenfer nemiassable phspid fifst asd second sectors,

., Subset of tones in said sgcon et of tpnes, for. .. .

s e R SRR S5 of et Tt BAERomfflcaons chamet o
each of 18 fi$Q @AM decOnd Bedtbis! MR chtipSd sc28id St of BlnRY tABFecdRE B6YEmunications

subset of tones in said second set of tones while the

channef émessh iof theHfirssandsaconsisostors, aid dlpcating & thirl sep of tonesstieia third

informat,ion ji.n the first sectaor S, inthe
commigeatohe Siseh R chlEon b Rl ARE beahnd SeetPed,

RSN S thehs flok:ocks of the second size in the

second sector using a third subset of tones in said

deuvngithedirsioPet elganes inhg frst srstor GHEBE P Airgiperip of Hme to
. I . . .
SRk PR B S i e
first seti6f togest greurtused th thetecofid ba@swhile daltbtohes @t baing vsed @mdmmunicate

. sectors to conmmuni cate infornation
information in the first sector;

comm&nlfgaﬁee %ﬁ
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ii) using the second set of tones in the first and second sectors to communicate
information corresponding to blocks of the second size during a second period of time, the step
of using the second set of tones during the second period of time, using the second set of tones
including:

transmitting information corresponding to blocks of the second size in
both the first and second sectors at the same time using the same tones, the same
tones being a first subset of tones in said second set of tones, for transmitting

information corresponding to blocks of the second size in the first sector using a
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corresponding to blocks of the third size during a

third period of tine, the tones in said third set of
woanBs4bmBong used to transmt information in tReTMiSE®Y/002515

and second sectors at the sanme tinme. 20. The base

station of claim19, wher¥ n said comuni cati ons neans

i ncl udes: at | east one comruni cations routine for

controlling data to be transmtted; a transmtter for

r ecei Gbdmmddabat seloaed i@datdysesaidkendf toaasswhibmihe tones in the second

comruni cations route to be,tr%nsnixted'

nd a .
sect ospbsstWhishehuseldp trepsnié ipTRatign b %%gstoﬁﬁcf%%% unused in the
first, thitd. si @b 4o blocks of th
(1L PO Sl SR PEHESA e ock o o
secondesindsite inthe eoesl sor ukieg pithirdisubstisd tonss in egidsecond set of

h th ] nber, t 22..Th f clad oo
10, CwiHea FPLEBE bl FO b5t ST B § b gafafihaton in
the serondosd &RidrboluiBsdd ih$he BRESRfor! 4@l udes at | east

t
one of a set of error correction bits and a set of .
aiiy msingitat elaird e obianss ingthe Fiesignd sevend sactdrp eheeamEnigate information

| egst o et.of hits being transm.t . USi L3
comesyo g B B Bd St VAN BEGHE LS i Ay s
of tones beMk $REFhoAtank @RS hfoRMEti Gefn tBE fiktk hisd LROMYsdctcrfarthé Sate time.
using a tone in the second subset of tones. 23. The
system of claim 19, wherein said first, second and
t-hi r.d riods. of. 1] . T of
20, e ied S QRE Bhnt |F3in bIg oS Elon b NRARTRD
S GBIl cosmanchtioheraneiae st conwelling dstaad be transuaitted;he
third size.33 25, The system of  claim24, wherein
i et Tomigodiyingtdat sslecien by saickat {335 P OB R @iisafons route to be
L.eng and are used to conmuni cate contro
ummmﬁ%?b%ﬂ%tion. 26. The system of claim 24, wherein
b @etosized attbnaffor etnssiizmgdiecka of saig Fiest fxetonidnanidghigd kizes produced
_27. The system of claim 26, wherein blocks of the
by said tiasgidsTze are nore than 20 bits in length. 28. The
system of claim 26, wherein blocks of the third size
are nore than 100 bits in I ength and wherein each
21.  bliecdystencofiddam Y, mberegotheseecdnsrsubset of tonpandsibe thivhwbset of tones
over a 'or%%%>of the bits in block of the third size
have thesageiImachet WPPhr correction bits are included. 29.
The nmethod of claim@8, wherein said first, second and

third periods of tine are the same synbol transm ssign
22. pEha gystepf oft dlaim 19, wherein the information cortesponding to blocks of the second

size in the first sector includes at least one of a set of error correction bits and a set of error
detection bits, at least one bit from said at least one set of bits being transmitted using a tone in
the first subset of tones and at least another bit from said at least one set of bits being transmitted

using a tone in the second subset of tones.

23. The system of claim 19, wherein said first, second and third periods of time are the same.

24. The system of claim 19, wherein the first size is smaller than the second size, and the

second size is smaller than the third size.
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25. The system of claim 24, wherein blocks of the first size are less than 10 bits in length and

are used to communicate control information.

26.  The system of claim 24, wherein blocks of the first size are a single bit in length.

27. The system of claim 26, wherein blocks of the third size are more than 20 bits in length.
28. The system of claim 26, wherein blocks of the third size are more than 100 bits in length
and wherein each block includes error correction bits which were coded over a majority of the

bits in block of the third size to which the error correction bits are included.

29. The method of claim 8, wherein said first, second and third periods of time are the same

symbol transmission period of time.



