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, c,odes; and a second cell, the second cell being assigned a second subset of LS codes,
wherein the first and second subsets have a null cross-correlation within a
predetermined interference free window. Note that the LS codes within the first and
second subsets also have a null cross-correlation with a predetermined IFW that is
20 typically wider than that between cells.

In another aspect, in a Large Area Synchronized-Code Division Multiple Access
wireless communication system, a method includes transmitting a first communication
within a first cell, the first communication identifying at least one mobile station within
the first cell by a first LS code within a first subset of LS codes; and transmitting a

25 second communication within a second cell, the second communication identifying at
least one mobile station within the second cell by a second LS code within a second
subset of LS codes, wherein a cross-correlation of the first and second subsets is null
within an interference free window.

In another aspect, a controller in a Large Area Synchronized-Code Division

30 Multiple Access wireless communication system includes a first set of instructions for
determining an interference free window size for communications between neighboring
cells; and a second set of instructions for determining at least two sets of LS codes
based on the interference free window size, a first set for identifying mobile stations in a
first cell and a second set for identifying mobile stations in a neighboring cell, wherein

35 the two sets of LS codes have a null cross-correlation within an interference free



WO 02/d9231 4 PCT/USQOL/ ~7760 FIG 9 illustrates in flow diagramform a

net hod for code assignnent in a LAS code system according to one

enbodi nerw0 0BiBRAl LED DESCRI PTI ON OF THE PREFERRED EMBODI MENTS/SB1/47768rany
spread- spectrum communi cation systens codes are applied to transm ssion
signals for channelization. Oten a firsk type of code is applied to the
data signals to identify the designated nobile user, and a second type of
code is appinday-{Thas isialsodpiedf thecl$ godasavibun gack ofithe)sibsets wiftisesnest ©Fach or
exanpl e, h??he? | arge nunber of 10 codes avail able for spreading the data
and control Information transmtted in a wirel ess system allow ng one base
station to commércicomiing toi still anotier pspechobial leargs drea Sivhraibidd-CodicPiviigion ude a
-\l sh code igned to each nobile. user and a,Pseudor.andom Noi.se..(PN) . code
speci 11 ot MamRAEss e Srppicaith Rk g SSHER PRTEEY IR G =
transm §t edir§i\ell ReighBs06d, aldofiputef daglsigial Mainsbddesddmsa ¢rier wale, dfe signal
-orthogonal _binary f5 sequences, ,wherein the cross-correlation over tine is
zero. , Thénoudiagadusaorhencoyepriving somaatieg for papmation Hn st Mol s
recursion : [ es,
thus incr egﬁs %l %gﬁtcﬁgpgpide&g?ﬁ %(gu%?glﬁﬁgggé agfé%tﬁﬁ’fﬁgomc}g vdgwsé(ﬁag{ggtb ?g%ft;gg 0

Wal sh codemobilll useevhedein e firssduf cedes jnpart ofiiazfast eet ofulsh cadesuexalpsively

i npl enent l.sh /' . t her. enerated by linear 20
feedback sHf %"@é‘éﬁ%ﬁ??%&ivﬁg‘%f'@%ﬁgﬁ%?@“ Shg"r"g‘ shifted through the
differgfdt stages of the register. Qutput bits fromthe | ast stage formthe
PN codes. PN codes have an auto-correlation characteristic that allows
codes to align at the receiver. The conbi nati on of Wal sh and PN codes
allows identification oBRIFF IDESERIPTIONOETHEDRAWINGSi on for wirel ess
transm ssions. Qther systens nmay incorporate other codes and/or 25

conbi nati ons of Wal sh, PN, and other codes to identify the nobile user and
t he base stati ory, ALER 1Sy ' 3 TRYIR= Nalp B i S.
(LS commy 5 st dpe BAgfs oFResy BRI aMISEA, OF 16 ot Ridhetd Pufndears
communifat iapperstys twlirbecomicemorecipparenisiremitbe desailgdedes@yptionrsoniortb dettydwhen

Di vi si on l.tiple Access (L S—(:I)IXA .SVyst . | S| .
referred t akgg 1 niggon L‘ﬂ'ﬁ’ élbedeg?wlggset]ﬁrsaéhd&fgﬁeg %Jrc t%%ﬁ? h&e}g}s.hl%geﬁ%ﬁg&%&

t ransm ssi edrredpbidieplyAhiohighout afdhwihetetn:f or spread- spectrum and ti nmedi vi si on

mul tipl e access at, ¢creates channels through the use of tine division and
35 ort hogonal cgiés.l g\’é“ﬁ%%—“@%ﬁ&&s?%ifg e CPTRRSY Goupyacation, system

Layer W QQ%ding 93 3de EmbdlimbinOl/ - 47760 Specification for LAS2000," a
candi date proposal to the China Wrel ess Tel ecommuni cati on Standard (CAS).

In a LA& CDMA s¥iGedk illugrmtsnincloch dizgeane fomaasprotacelifar fransmiftisg daifeine? n a
then 5 segruteat e sEEangLFoldtHARRCHE T2Cr 11 me sl ots, The LS and LA
codes are used FdG. 3hbuntatlesatabotar fagnianddinhiog dbpvn Soun euise ope pesition he LS
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25 FIG. 4 illustrates various Interference Free Windows (IFWs) in a LAS code
system according to one embodiment;
FIG. 5 illustrates a permutation table of LA codes in a LAS code system
according to one embodiment;
FIG. 6 illustrates an arborescence structure for detérmining a calculation of LS
30 code length as a function of Interference Free Window (IFW) size;
FIG. 7 illustrates transmission protocols for mobile units in a LAS code system
according to one embodiment; _
FIGs. 8A and 8B illustrate in block diagram form various code assignment

schedules for a LAS code system according to alternate embodiments; and
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Large Area Synchronized-Code Division Multiple Access (LAS-CDMA) Systems

30 In another type of spread spectrum wireless communication system, referred to
as a Large Area Synchronized-Code Division Multiple Access (LAS-CDMA) system,
specially designed codes, referred to as “LS™ and “LA” codes, are used to spread the
signals for transmission. LAS-CDMA is a technique for spread-spectrum and time-
division multiple access that creates channels through the use of time division and

35 orthogonal codes. One LAS-CDMA system is described in the “Physical Layer
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. respechknato : f¢l i i j one
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neighborhood of cell 20. In system 10, the illustrated portion of the neighborhood of

cell 20 includes cells 30, 50, and 60. Other portions within the neighborhood of cell 20

are not shown, but may be located anywhere in close proximity to cell 20. In one
embodiment, a cell neighborhood includes those cells that border the cell

35 geographically. In alternate embodiments, the neighboring criteria that determines



As illustrated in FIG 2, each sub-franme 106 is 2559 chips, wherein a chip
is 30 defined as the sanple after spreading. The total LA code length, K

i s gi venwamso2 49231l engt h of one sub-frame 106. Each sub- f r aRE€T/U8E/47360
segnented into a predeterm ned nunber of segnments, each segnent all ocated
sufficient chips to accommobdate one LS fode. The nunber of pul ses, N,
corresponds to the nunber, of segnents after segnentation. For, exanpl,e, as

i | | ustrat ewhich perions arg dn¢judes, Ip r%lﬂ’é’lg%@ﬁﬁ'loé’as&’éﬁel?ﬁ dRAdss agqording 7t0s Meent s,
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.of atime slot .. not all t]. l.of s I ot ;H]{} egment
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In the presetineidhqni20RR franked, GRERE 84ch HhiEN0DaNiIRGEs eheudet fiEld 104 and
(17,136,2589), i.e., N=17; KO=136; and K=2559. An exerjrgsary LA code is
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fromO thr . c i ) t i I 108 of
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Cont i nui ng l\slvl‘ﬁt‘ii t eSEA cgde, t he next pulse interval is associated with the

secondl% i ne sl ofsiliratedtie FEG. 2, ach sb-isamp 186 ingludes a pegletermingd nymber of
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Sl'ot 108 hiE TGS 168 RERGLALBY LRE BGOSR ccttosbork 18 A0t mdARaBR I, ¢
Wi t Ei n t hgs%dodﬁﬂféeﬁrbmt exhbodiinﬂh?gadmlmnbeflaameiomfnctddes 17 :]imegsllcns,slalldb@i
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pernmuted to create nulti%le patterns, providing distinct LA codes )

appl i cabl eceroponentsi 35| c@squeseldsinahwldner@ég@lem . E@gé? cqgmpenens is 64 ehipggnd is
exenpl ary Lt at | f ey I s of
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assi gnnent gamf Thérefqpe,ieaeh ynodokied Ihevdsi coneaoes b chips(4 erbdat-tder 64). HEhe

arran nt .and/ or. order of intervals. Th ode pernutations identify
cel | / OF“%‘@%F‘Z%PP?WemBﬁggg gqga'tsi %ﬁr.e}-?_r%\’ fg@a‘%’ Sare used in LAS-CDMA to
create separ at elite! prdenit 8@bedifeht, ANs tiresl@n 108 armwitassigneal s aommish ohip ri er .
The channel s rna)l(g be used b?{ diﬁfer nt. cells gpd/or ;ect ors. 35 . V\Dh02/ 9231
9 LS Codeslopetfy Gsbmther Faeintingisiet 108 WitB L wbadra/eed0¢ & sigRET £ yPMiau® “Miha/ or
sector, LSle?ngEiﬁsmr &iﬂfeﬁgthl JF chASERVAI0 Q08 K 8asntii&y by MBgaptiledppémsatko and
create nmultiple code divided transm ssion 5 channels. As illustrated in
FIG 2, antheSnodeletedsl$ codmmvhentintthe izss o sp gaps tWharepngtrunioen @wr b ead
. synbol Each yrren | | peas.sfe. equal
B g R A

separ at ed e f#Apsodefdefinesahé siz&of eaph, gapdi Otwithae tite tinasidt B ofpohéntxieas e

. desi gned sugh that the cross-cof.r Lan.function tthe LS C i.5 7ero
Grohenca iverlvalte pilfers et RrbBEieat Bt Btk Rl (L5 e B BonchiBed ST 0,
gener at ed {d @dtail Rekindbloseeds. Exanpl e seed pairs may be given as foll ows:

In one embodiment, the frame 102 is composed of 23,031 chips. The header

35 field 104 is assigned 1545 chips, and each sub-frame 106 is assigned 2559 chips. As



(CL;, S 1) _ (++ +) (C2; S2) _ (-+, --), wherein a "= " indicates a | ow

|l ogic level bit and a "+" indicates a high logic level bit. In 15 one
enbodi mewoQ 0¥483ed set contains two such seed pairs. The PEITIEBOM/MY6Oul e is
used to generate double length codes froma seed pair: (C1 C2; S182) (C1
-C2; S1 -S2) (C2 C1; S2 S1) 2p (2 -ca; Ts2 -Si), wherein a negative

i ndi cates the binary conplenent _of the original. The rule nay be us to
generat e c6&#h Sbdeahg 106 sguiping Jddume g‘ﬁ@ ap Fa@n'tb‘aaisﬁ% 08 %@eéta@j%

subsets of cb@ Ditdiahflaafaod saetgalﬁfum%aapﬁﬁﬁ sRRYDO S, theMf¥RNatiSisE P38
| ength. The subsets are designed such that the cross25 correlation function

bet ween anyghipswongSsuftidiest fon thenleS sedes dYote shat éf atimEtstot 18R dgeequil tof ¥36ehipswi t hi n
-whi ch the @gro. val ueﬁ §ross-corre| ation is maintained is referred to as the
| nt er f er enEE"FLE &P c} Ww (IFW. The range or interval of the IFWis
represefited as [d, + d], wherein "d" represents the offset distance from
the origin, and wherein the origin is the position where the two LS codes
are exact| ed. The range is 30 described over the offset origin,
wherein the offset origin refers to no of fset between the codes. The
cross-correlation properties of the LS codes allow for Miultiple Access

| nterference (MIhy gapsetll are sleterinedebyidhe dad 20flst REthe legH aandéar eactar. of

the LS codes i t ‘ . - D e
LD LS, SO0Set e iEh S xR BARL SRR Bt L ool i A
aut o- c®0r ekuti-frame Imdf tonidbntifiysa eclk agd/oesaitéry HAf coded may ba dsggnatetcby sthe as:

WO 02/ 9231 Rx(i ~Xi i, r. ,~~=0 PCT/USQL/.17760 wherein J is the nunber
of el enent £31?°ﬁ”18é8%}'38’8{;‘?5§’?§ng@%} the sequence or code, X is a code

el ement, and j is the)cprigs gleaiiber ofijsiiges; For each successive shift i, the
auto correlation function calculates the summation of the product of xj and
its shifted 5 versi ofkjBg 1s theanigiyayn pylse &MeEvVab Ar operty of the LS codes

al | ows rejection andj# “kehkk&al 104 chi€lelthtih RRpR- | nduced I nter - Synbol
Interference (ISl). 'f'he nunber of LS codes of a ‘g:ﬂven LS code | ength that

sat i sf §5t hé pHsssis adonctisinavittonnibentrgiansl inBnitesimal dmatinne géach ipulse idsniBeywnds
to a given_.lE i I S f. t may
be det er m HES gy toRatliE ok 106 mhb HinRHERTY inkey 36 AaeRThed YRS o
code | engt kize bheheviLSltbdef Int the prdskiitientrodinas, theHeS ondetvenswahes 1IS6ahijssand
satisfying_these properties decreases. .Fl dllustrates several IFW with
espect { QUSHEE: T FURUMITS, PUie VO 1IBShRe RRCEE LT LA APl
codes, WhepfpBmehe I @odeL Wifle|daféremt RalpyRednd Nentdifferdas misinikh! pulddie

di stance fromthe origin corresponds to the shift fromthe origin, wherein

15 the2Rodé¥erypls- shifted in time with respect to each other. As
illTustrated, fo%s#ﬁé’fh%o@%’deﬁ the fl bMAhSed HVer M Gitite subsSirihe 106 ROW

i ncreases, the nu S codes available decreases. In one enbodi ment,

er o
LS codes atasaldehicade lengtoredérs do the lansthrof dhesuteframe t106cingluding all time slots
108. In the present embodiment, the total LA code length is 2559 chips. Note that the

LA code is a parsing scheme that covers the entire sub-frame 106; and therefore, the
25 total LA code length is defined as the length of the sub-frame 106, and not the length of
the LA code that liststhe time intervals assigned to each time slot 108 within the sub-
frame 106. With respect to FIG. 2, while one LS code is applied to each time slot 108,

one LA code is applied to the entire time slot 108.
As illustrated in FIG. 2, each sub-frame 106 is 2559 chips, wherein a chip is
30 defined as the sample after spreading. The total LA code length, K, is given as the
length of one sub-frame 106. Each sub-frame 106 is segmented into a predetermined
number of segments, each segment allocated sufficient chips to accommodate one LS
code. The number of pulses, N, corresponds to the number of segments after
segmentation. For example, as illustrated in FIG. 2, each sub-frame 106 is segmented

35 into 17 segments, i.e., N=17. The minimum pulse interval, Ko, is measured in chips and



such as illustrated in FIG 6. The structure begins wth a code | ength of
two bits, 20 wherein each of the C and S conponent's are one bit.

Progr essiwi@ 0d@931t he structure, four LS codes are provi dedOmuSo14woo bi t
conponents, followed by eight LS codes of four bit conmponents, and finally
t hrough to 128 LS codes of 64 bit corrporﬁants. Fox a 138 bit LS code, the

desired | FWdeterm nes the u er of codes av e.to gg H1a LS ¢ %g
subsets. Fdt COIHAIEL 0 fnlep lqaﬁ qiieh 12 5% L <f b itted3q 6hipsd¥hilenkot he
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subset increases. For 1FWE[-3,+3] the subset includes 32 codes; for
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-includes a t hat e
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ce
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fr om whi ch CPHeSPOR W§§P§§|P8H§°ﬁ$ fordhgba il {rate dhe,ehip beginppe ot eachtime e

duration dydReg V‘Wl%ﬂfél&%@&ﬂfdn@ﬂxe'léﬂ $KMirst piRe ﬁﬁ&‘&ﬁf&fﬁe@ﬁomﬂé‘%a fig the
LA sequence, is eff ectlveloy a code assigned to a base station or other

transmilbt i rﬁlglesbdgtr 128 of TGS tZo(leheledr iy  Theérsh puise inigeval & equabia B36uehips, 214 -and
nobi | e user, o d he
gaps bet vveen m)dﬁ} ﬁfg@%{gﬁgﬁg esﬂ'és{-e%t]?eft ltéér ggstt %gnﬁoﬁsﬁiééjﬂa@%a@ Iﬁ?e%"% tb
conpl i es wiztdo. LCqntiadimgavith thed X omduatheamxiﬂ p]ﬂsqammrmlmi adsbeinted efithrthe séchad t | me

aIIowedfor an en LAc ctive ts he s

boundar i es "% HPh dgiszgkzlnelmtﬂ“f Hﬁ?rv? lgéﬁﬁ @%‘Hﬁ’ﬁ? Pred QO%%ISPB?A‘B%se
station, thalsswecirs aMe136aBSERT4.1 The ,sedeﬁd Gt slot W@ﬂﬁ§a Igap UG 683 itty Bwo
frames. Alternate enbodi nents nmay alter the fra gth per user. Note

that w2fhi §hipscSuccesping pulssdpieryals withingtge %—tAaPP‘E?nd‘%fE@SthS tgmn@beund@x@wﬁence

Nei ghbor i ngn glieSs1¥6s! 1080RitRHS{ubesEmE 1106 eﬁ/ﬁé}%ld—ﬁwsﬁﬁﬁle%ﬂ&%cc\ﬁﬁ B theaihée! |
and/ or sector each nobile user is assigned a unique code. However,

nei ghbor i ngowesposdisgde dhes 2538 ehips Vithia thsLdvaeds ofhe ibsirated wrebgdiment, have
at |east ong ER;ifPHfsd GOk W EnibO TR Yok G300l YERe AteivilsCARASHOY

end of the LA code. Alternate embodiments may implement an alternate assignment of
25 pulse intervals. The combination and order of pulse intervals creates a pattern. The
pattern is then permuted to create multiple patterns, providing distinct LA codes
applicable to multiple cells and/or sectors.
FIG. 4 illustrates an exemplary permutation table for 16 permutations of the
primary LA codes of FIG. 3. Each permutation defines a combination of interval index
30 assignments of the primary code, wherein each permutation alters the arrangement
and/or order of intervals. The LA code permutations identify cell and/or sector of the
base station. LA codes are used in LAS-CDMA to create separate multiple access
transmission channels on a same RF carrier. The channels may be used by different
cells and/or sectors. |
35



WO 02/.19231 12 PCT/ USOL/ ~7760 nei ghboring cells and/or sectors creates
interference that may i npede correct reception of transmtted signals by
one or nubtozpdms1nobil e users in neighboring cells/sector PCTIH1dX APl ary
enbodi nent utilizes the IFWcharacteristics of a LAS-CDVA system by form ng
subsets of codes based on a desired | FW 5 Assi gnnent of LS Codes FIG 8A
illustrates assignnment of LS code subsets to neighboring cells within a
syst em 70d-heodasg cel s 702, 704, 706, 708, 710, 712. As illustrated, a

uni que LS code 10 subset is assigned to each neighboring cell. For exanple,
a subset A is assigned to cell 702. The neighbors to cell 702 are_each

assi gned awiilé flex eodesaard usnd doadeniify eell endios sexfaed.S ipdasearp useh il Al i s

. assigned t |l 704 ubset i S.. i 0 . [<Si

2ssi gned 1QPEE fo fgetd BRI RS moirle (3 eERdametnlSion, |
assi gngd tPag@lld. XdAlustricet lih FIGEY, anrlS cabiis e complenientacy bithd@Raldde phis
. assigned a code used in a 15 nei ghborin ceLb. a'here.i S, P9 heuse &Stot}i n the
nei ghbor i ritged & pRyeast syiabals.7 Fiach REGUZEPEE,OT Ahl-S grfe RSB 2 PAY 1%L CBFSE1 1 702
may be asé%qgaﬁﬂ:n it fLCERbmPIRIElahd OB cARPOHRANENEheS ChantllIS compbdenissareat ed
in FIG 8B, ereérn no two nei %gcfj)or cells have a comon LS code  set
assi gnmentsepdatedithyl gapsr afasceash Het apde, gentigysat Chandk S eompaments 953 desiened ¢ he

cells within em 7Q0. . ; ' ' i icnubset
20 gt s wea YRGS Sor L] {RRion Sp R IXEHRRRLIONBl 3 Hidin A
nei ghbgr s. Subsiator@ émbakmicnn e Coande$ cempontmare ZbOerad: Gomtnitiabsggddt A i s
then assigned to cell 712, .as.this fcgll s not a neighbor of cell 702. As
in the scg@b‘lﬂ’@e sted peirs Ay PY BV B 108QS g nei ghboring cell's are assigned a
S Code subsets is 26 detaleq 15 PG 9. AL Step B02 {he size of the l FW
code subsets is etailed in : ste e size o e
is determned. This is tﬁ@zé%@e’pl(a‘tér' » | evel of i Ir[:t erference allowed in the

system Foy, sxanpl e, athddFa¥ow oBicakvdl Bitiapataes” iktiatetoa BichI64is 16vel bit.ainn t he
desired cross-correilatl on property. In other words, there_ is no w ndow of

of f set’s t hate drsbddirnentt @ sendcsst tonsains Syorsuchrsesd pairs. | Fy follpwing e ispged it es

that a group of LS,codes,cC Q t maintains these properties for
of fsets Ofge_%frqt%&?qb%gngtg ‘%@eés)ﬁce){‘)l ag%gdpﬂg size of the LS subset is

cal cul ated as a function(@i t heC2f\Ws$el ec82d. Specific code subsets are
formed at step 806, mherz%n t he png?r of .codes available for a subset is
deternined fromthe sel edtdd | an the"? ngth of the LS code. The LS
codes may be assigned toggbsetgisegaentiglyy or in some other fashion)
wherein in one enbodi nent, at |east three subsets are fornmed providing
conpl e¥® isolation of cel®2 wit&18554 homelkonb | ayout, as illustrated in

FI Gs. 8A a{meﬁ%ﬁe? ﬁg%zﬁfv@q}r%@c%@?% biRAYyScofpleme | fQitd BAgthall STRCHIEARL/ el 7760

i ncorporate a e nunbers of subsSets ‘and allow different isolation.
Still ot hensedrtbgeliargncentimpuslydorgsscedes. addi ti onal subsets to provide

addi tional isol ‘?‘bfiégggrsglgseq-g#&@wglﬁﬁgéﬁe&&t &BLERYs B ddHak WTRIG @kl &t of LS

accommpdat e t he ansm ssion environment. For exanpl e, one
syst em maycédeq avidgl £gtven I8 addeolengihe The subsptarase designed such that the cross-

25  correlation function between any two LS codes in the subset is zero. The range of
offsets within which the zero valued cross-correlation is maintained is referred to as the
Interference Free Window (IFW). The range or interval of the IFW is represented as [-
d, + dJ, wherein “d” represents the offset distance from the origin, and wherein the
origin is the position where the two LS codes are exactly aligned. The range is

30 described over the offset origin, wherein the offset origin refers to no offset between the
codes. The cross-correlation properties of the LS codes allow for Multiple Access
Interference (MAI) rejection and/or reduction.

Another characteristic of the LS codes is that the auto-correlation is null within
an interval centered around the offset origin, but not at the origin. The auto-correlation

35 functions are generally defined for a sequence x, as:



5 concentration of expected nobile users or due to a specific type of
terrain, while other systens nay require additional isolation beyond

nei ghbor iwg oz/@923s due to a dense concentration of users. ARSTASOUATGPI €,
consider the case illustrated in FIG 6, for a total of 128 LS codes,
wherein a desired IFW= [-1,+1] correspdfids to 64 LS codes per subset. The
avail abl e codes may then be assigned to subsets. 10 In one enbodinent the
system 10 sel ects the | FW based on(ggﬁ tl-path propagation delay profile
of a nobile user. Note that the d 4% it hin the | FW may be reduced.
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be the nextofig%@gggaﬁgfymgtm@geﬁépeggége@ec@rasaay be a disjoint set of codes.
The processing continuées until all cells in the system have been assigned
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02/-t9231 14 PCT/ USOL/ .t 7760 stations may be used To all ow each base
station t o shefblstlusieierhini & i&nJIhei stichire t‘i’égl@@)r\*flﬁs pciede depgtl|af tvoobits,

nei ghbgii n c or to
per for rr?thgvh(s\egérrlé%\eﬁ fetpgsdgm{gl%t glbﬁgl&ggg%f%o lI)‘ﬂdglrass gir?ﬁg]n{ﬂe%ﬁh%ggéode
subset s i s faurdyB@oiles ge @c@\sdechwdhrtmo blecompbrﬁanm follovdtabgeightl i ¢amles lodingi ng

SC|rcumst nc vmthlna exa the desired. | FW
changes, B(gn%o@fgtg’s%}c&/te?ansyy rou% tV\ﬂggﬂéo g&%"ﬁgi%i e e Sity. %?]hl S
case, f evvermsoﬂtergs lafade i @asiriet EB“Edé@nﬁﬁémlﬂuhﬁﬁies of tadaryhiishle umﬁdrame

t he concentration ile us n ui ri a smal and
maki ng nor & Sc%?ﬂ?ssu E gﬁﬁg pg'*gﬁg‘eeﬁ?g ﬂgﬁ es 16 64 %I @§ ahe
LAS- COWB\ CQUpaLit thébiifdbwe Méér@ﬁbéQhé RkARE BE aodealawmm@e kS 160dbeHRRASes.
wherein each LS code subset is assigned to a cell and/or sector within the

syst em and For {FWe=ddi+33 tﬁll!%%%etdﬂ@l“ﬁé%i”%; pedesy tor ABWghHot 1rihe sehsesincipdes 84ibset s

are formed cB&esaCa“Befé? I?\xﬂfgb ?ﬁe E@éét ok it 'cE&[sdeN%EéW S[F.ngo,ﬁg”ber
of codes in eaéh su ication such subsets to nel ghboring cells
.reduces t héndipdtes thetrtbere és d:f&tmdtynndFQ%borl ng cells. In one errbodi ment, the

[ f th b. d d d th
ceor di ng dheRTTBEI Bl BREEE Ry HRE B Yol S caR I 8 LI e T eronce

.experigpced by nelghborlng cells in a wireless communi cati on systemis
reduced. Thus, a novel and inproved nethod and apparatus identifying nobile
users in a wireless transmssion in a wreless conmuni cati on system has
been described. Those of 20 skill in the art would understand that the
data, instructions, commands, information, signals, bits, synbols, and
chips that may be referenced throughout the above description are

advant ageously represented by vol tages, currents, el ectromagnetic waves,
magnetic fields or particles, optical fields or particles, or any

conbi nati on thereof. 25 Those of skill would further appreciate that the
various illustrative |ogical blocks, nodules, circuits, and al gorithm steps
descrlbed in connectlon mnth the enbodlnents dlsclosed hereln may be
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5 programraebl e | ogi c device; discrete gate or transistor logic; discrete
har dwar e conponents such as, e.g., registers and FIFO; a processor
execut i nyoaasxstof firmvare instructions; any conventi ondiCTHYdHANARDI €
sof tware nodul e and a processor; or an)i conbi nati on thereof designed to
performthe functions described herein. 1The processor may advant ageously be
a mcroprocessor, but in the alternative, the processor nmay be 10 any
conventional processor, controller, mcrocontroller, or state nachine. The
sof t war e oyl £ el 1R5CH& SubsEdydrenory, flash menory, ROM menory,
EPROM nmenory, EE rmenory, registers, hard disk, a renovable disk, a
CD-ROM or any other form of storage nediumknown in the art. The processor
. may reside in an ASIC (n shown) . Tr}@u&%rc Ry reside in a tel ephone (not
shown). In the alternatiVe, the 15 grocesSor nmay reside in a tel ephone. The
processor may be inplenented as a cdii8 Gatléson of a DSP and a
- m croprocessor, or as t } } njunction with a DSP core)
etc. The previous descrigopn of the pgeferred enbodinents is provided to
enabl e any person skilled in_the art| to make or use the present invention.
The various nodificationEl2d]to t hesd®enbodi nents will be readil y appar ent
to those skilled in the g_gt+3 and theg generic principles defined herein may
be applied to other enbo |’me;1ts wi t hout the use of the inventive faculty.
Thus, the present invent{dadls not ijnkéended to be linted to the
enbodi ments shown herein but is to be accorded the w dest scope consi stent
with the principles and novel features disclosed herein. 25 WO 0219231 16
CLAI M551  (Si¥mial @edsisdral/ USOL/ - 47760 1. In a wirel ess comuni cation system
adapted for Large Area Synchroni zed-Code 2 Division Miultiple Access
(LAS-CDMA) transm ssions, the transm ssions using LS codes for

spr ead- spect r upi@CAilugirA trar iR W Wit BAdhSoMo cAllsl @ithinndysieig] (ofSFIE of an
interference free w ndow (I FW; cal cul atlgﬁ a plurality _of subsets of LS

codes, each Tubtrensmissipn signalg ingludgrsymbols psilfustraied s FIG 2, separdipd &Y ¢ he
| FW assi g [ nl ugalki : t j ijag of
the syet erbtpd fyBgledSarfihe Wiy ke Yatiple WABRARA, Bpyd bictianBaltiddad
secondOpormélite nder 2Hewithis tachinst 2ell that imassigndd af finst BAngote. \Wher fiishLAreode

calculating _further conprises: 2 detersq ning f t r

appl i cati cf%f’\maﬁ AitHng ﬁ%“ t EHCTEE er' T ﬁﬁs{r}iggt %ogleﬁé ?Eggsr @35@#82{3 cﬁséag)oldes

havi ng nuggapcz,cei@.- FoF mdbikiRer 3 whthdn hespeaat célbop dehfist bell’s namtibathbed,nm ni ng
t he second subset of LS codes havi ng .nul | Cq'ieﬁss-c r.rel atifon v,gizth rtespect

to each ot¥ignals aye trapgmitied hayng p seqond h/y code detining @BPT]S‘IZFSS‘? fgP 228 et ¥t yi ng

mobi | e st ajiong \éécfda'h&: FfCedch! Sbbiltdhakdromd, 034 (cBArimIES [ith \bilidh dap @@lesnsf rom

the first of the plurality of subsets; and 4 identif,éi n% nmobi [ e stations
Wi t hi rl5t hebes‘e@@hmoébltatqddne' epdeshelheypartignlos L sequensgddentilisptheybaseSEBIOR of

the pluralg sy Ofick YRS Ghfsmissions are sent. The gap between symbols is a time duration

during which no information is sent. The sequence of gaps, or the LA sequence, is

[

effectively a code assigned to a base station or other transmitting source. The total

frame length for each of mobile user 24 and mobile user 34 is consistent; only the time

20 duration and order of the gaps between modulated LS codes is different among users.

Each frame complies with a predetermined format and/or protocol that defines the time

allowed for an entire frame. The LA code effectively sets the symbol boundaries within

a frame. Note that for transmissions from a given base station, the sub-frame pattern,

i.e., LA code, repeats in successive frames. Alternate embodiments may alter the frame

25 length per user. Note that within a cell and/or sector, a base station uses a single LA
sequence. Neighboring cells will be assigned different LA sequences.

Within a cell and/or sector each mobile user is assigned a unique LS code.

However, neighboring cells/sectors may reuse the LS codes, and most likely will have

at least one LS code in common. The common use and reuse of LS codes by



4. The method of claim1l, wherein a cross-correlation of the LS codes
within the 2 first and second of the plurality of subsets is null within

t he | FW VB0 0Z723het hod of claim 1, wherein the size of th&TRAYHI7F&sponds
to an LS code 2 length, and wherein cal géﬂ ating the plurality of subsets
further conprises: generating seed pairs”given as: 4 (Cl; Sl); and (C2;
S2) ; WO ] / - 47 ' p i f .codes
of e Ls DSRESer ke hiad s inEREREE U o Ditfelt cbtecP e o]
S2) ' (Cl offanshfitteS&gndld by GRe Gl mulbipleShpbildisers heighborifg rellsisctofser Ther a

negative indicates a binary ¢ I of an original_ele 6. The claim
BeOrn ol ai AIUIDIRLY, SHBSOTTRRY B RECRHBE AF B paraediyiss it T &SaeDNA, SyStemy 6. 7
A W r el ess fGR{HYIRIREE bP Bodt Dh&A dn kR FtWNg a LAS- CDVA protocol, 2

conprising: a first cell, the first cell being assigned a first subset of
LS code®: and 4 a second cell, the second cell being assigned a second
-subset of LG.codes. rihergidd the first and second subsets have a null
Cross-corr T a predetermned interference free window 8. The

systemas in claim7, wherein the first and second cells are neighboring 2
cells. 9. The s em o | ai m 8, further, conprising: 2 first neighborhood
of cells each nﬁcsh%F{]W‘g)raﬁq%@s?g?@?“t@gﬁls, c%ﬁe“f‘b?%s g‘n‘éel 5ing oS Wltﬂ’éu?n t he
first nei gbfgerigod haﬂiﬂ§_cgﬂ'@7@2{_90¢,m(ﬁf 768, 3110) P12. f As {IRRtrae8 Pinigihd DS cédé

i

third cell within the rst. nei ghborhogqd, the third cell bheing assigned a
third $Qibs&tbssisassignsdds eaglhpsighbpringecells Fop grample: dpybsehd is pssianediiricelhi r d 4

subsets ha a [k - I | Wl ] L3t enference
¥62.2 TRE Inkighb8R Yo ¢RI "7ebakd efnWistidhdd Eé'lgfgé]’éﬁdaﬁfdeﬁl{g%&ewﬂﬁbkc? R

free window. 11. In"a Large Area Synchroni zed- e Divisi tiple Access

Wi rel ess ' codesowhemincuibsesrB yassigned o aeBt Wddsubsetde iis hasigned tapddhias, swiseh
(Lot ot 1N g AEE Sk D, BRTTARLEEN et |
code w t hi nela782.r dh thisbs®y, mof mbbile asbedn cald702 Wl 62/a84Sied18 code used in a
15  neighboring cell. There is no reuse within the neighboring cells of cell 702.
Note that not all neighbor cells of cell 702 may be assigned different subsets.
One assignment schedule is illustrated in FIG. 8B, wherein no two neighbor cells have a
common LS code set assignment. The illustrated schedule assigns three LS code
subsets to the cells within system 700. The subset A is assigned to cell 702. The subset
20 - B is assigned to cells 704 and 708, as these two cells are not neighbors. Subset C is
assigned to cells 706 and 710. Note that subset A is then assigned to cell 712, as this
cell is not a neighbor of cell 702. As in the schedule illustrated in FIG. 8A, no
neighboring cells are assigned a common code set.
In accordance with one embodiment, a process of assigning LS code subsets is
25  detailed in FIG. 9. At step 802 the size of the IFW is determined. This is the acceptable
level of interference allowed in the system. For example, an IFW = [0,0] indicates that
no offsets maintain the desired cross-correlation property. In other words, there is no
window of offsets that is interference free. Similarly, an IFW = [-1,+1] indicates that a
group of LS codes can be found that maintains these properties for offsets of +1 to (—1).
30 At step 804 the size of the LS subset is calculated as a function of the IFW selected.
Specific code subsets are formed at step 806, wherein the number of codes available for
a subset is determined from the selected IFW and the length of the LS code. The LS
codes may be assigned to subsets sequentially-or in some other fashion, wherein in one
embodiment, at least three subsets are formed providing complete isolation of cells with

35 a honeycomb layout, as illustrated in FIGs. 8A and 8B. Alternate embodiments may



PCT/ USOL/ -47760 6 transmtting a second comruni cation within a second cell,
the second communi cation identifying at | east one nobile station within the
second Sweoal2lsoi®y a second LS code within a second subset RT/USHIEIHES:
wherein a cross-correl ati on between any, two LS codes within the first is
null 10 within an interference free w ndow, and the cross-correl ation

between any two LS codes within the secon bsef...is null wthin,t

i nt er f er enineorpprate @lempigdBMMDErS OfTNbsEist dglng cqtl%t?rﬁ{’{l]is,ollwgr e ﬁ“t(ﬂgcﬁ‘ irst

and second l?lﬁ(?(ﬁﬁl%ﬁts ?rﬁay"i§cc§'ggx%§e %fd?c cﬁmpﬁ.{btsetg’io proviie a@titdonariesiatonief selied by
ee ndow. 13.

the interf8rence 1t W ‘ll' e nethod of claim.12, wherein for the
set of LS Badesyseommaysks impmentidsto commodpiecthe sragades of the FRNERY Tqual

_to [-1,+1] correspon to 64. avail abl es | r:a The
net hod of ‘E‘F"é’i’oﬁplfgt; ES8PRPIS. OF r%’gﬁgglng’gdgc%q 12{ vl\é/esgnlgat)l gor? lr(llllg g???‘r g}?lagsee free
2 Wi ndoyv agshcantRHBRSIT eRpedadinobllt asarpdedud ar a kpecifinyps wif seran, whilraetber on an

. arborescence structure. 15. A controller in Large .Area,,Sypchroni - Code
Di vi si on Mstang eaxckegyise zdﬂtwpﬂw?%@mpe%%ﬁb%gw IS cfg‘(ré}p‘r"i 2.‘%59" a

first set of, LASKHMGH RBS. f Hs SPERIAPIB] Ahsiler tHet @ksé aleshardlindGWEN v si ze
for 4 comunications between neighboring cells; and a ;@gﬁgnﬁgﬁt C%f
i nstruct i otwsalfofirl 28 &iSerodiehiwherein a desised kel 4-1beorrespe 8PS B t he

interference fr Wi N ' | i itifying nobile stations
ina fi rstS@:@‘Ftl' e@ﬁ&vg?%&g%%gye ‘F‘%‘Wﬁ%‘?‘msﬁggﬁgbi |l e stations in a 8
nei ghbggi ng cel I onbentiodithére the sysidas 10iselecis thadFWudbased ondghe mulEgWEY have

a null cross 10 coryel ati i thi p..an i nterf o I ' A ﬂ:.-ijhe
contr ol | er PEPAgIteN eiag, rf’ﬁﬁt‘\#ez} m(?ﬁ’r]r?)flfegi ﬂ\gqte g{agmeﬁ%&eaglgﬁsgw 1nnsl'éhrguct i ons
for assi Q”th HeBddded S It is @hore difiSuk eslfindve ot eejaetrthe MAbasd ISH outsidefdfithe

P, .

cell; and fourth set of instructions for assigpigpg the second.s of LS
codes to covindaw.cAsithn size of the IEWigagasesy the ““"?R@‘ 8@?‘34@5’9%? fiaiitait the

PCT/ USO1/ - é)ecggasesl. NHGwbfEr Ithe MuifbeP VR €137 Qi 8BsetdRRrdakes. SFarrexbublel ps e

Access W reles comuni cat1 on system the system having a first fel,l and
a firsts5celdiscosedhbinabock, withc e eadedength f d A8 ILIEnHb HWFL-d i 1d TeSYftS iR,
wave, the signal. co 1 sing:. 4 L ' Subsets of
ot o mat 1 oG iy S E-S Pl (el 9t aRAalonDSTAAR, s RpRERERbets of |
a second p@utIigEbde NPT i IFYV-6{-3,i+8} thd Bsultadel 8 codesibsetdizegs 83, anddhare age,

mobi e usertﬁeréfrc])r%, ffci>urrss£bs|étss tﬁgtdrga)l? gé Pogmgg rfrtomotfhe %Zg iI_,rSSctod§£t of LS codes, and

Continuing with FIG. 9, a LS code subset is then assigned to one cell at step

20 808. A check is made to see if the same code subset is used in a neighboring cell at

decision diamond 810. This is to ensure that neighboring cells are using distinct

subsets. If no neighboring cell is using the same subset, processing continues to

decision diamond 812 to determine if all cells have been assigned. If a neighboring cell

uses the same LS code subset, processing continues to step 814 to select a different LS

25  code subset and return to step 808. The different LS code subset may be the next

sequential subset of codes or may be a disjoint set of codes. The processing continues

until all cells in the system have been assigned code subsets; if all cells have not been
assigned code subsets at decision diamond 812, processing continues to step 814.

The process described by FIG. 9 will typically be performed by a base station

30 controller (not shown) that provides control for multiple base stations within a wireless

telecommunication system. The processing may alternately be performed by each base

station, wherein each base station within a system, such as stations 22, 32, 42, 52, 62,

72, communicates with each other base station in the selection of LS code subsets. In

such an embodiment, once a base station has selected a LS code subset, this selection is

35 communicated to other base stations within the system. Negotiation between base



8 wherein within the first cell neighborhood, the first LS code is assigned
only to the first cell. 18. The signal of claim17, further conprising: 2 a
third powoi@nezanprising the first LS code. 19. The si gnafCBPSU[4376% 18,
wherein: 2 the second portion has an associated first data synmbol and the
third portion has an associ at ed second ]ﬁ'ata synbol 4 the second port| on

further conprises the first o nodul at b theflrst dat
6 the thi riatses MBhdE ysadnioral t’d‘hﬁ g%sets ‘Of‘e[Péf‘}iftg CEB%“%%\?P%?V égﬂlrghl t he
second dat @ g¥hhling & frdMehes dglﬂbﬂﬁh QElIE i, Thd feighitihedd) vmlmeﬂmvdngeachof LS
codes is assi gnhed to a second 2 cefg within the f| rst ceII ne hbog?_g

coI a

21. In a wieighbes o perfemmitlexsans Withs fespsct Asgiepghvathorg. alheagss nh P

-2 first cel S f S
adapt od + P EBTR I} e grbckes 9 oy GO AURR LK) EhlehiEs

pl ural ist y @fcubriStanoetewithih aagweedpﬂtemmWhm forrexamiplen ghehdesitad AEWhchemges, éf t he

-plurality of LS codes in 6 th st . LS code se

Cross- cor r’@%bi’ BRCERFAN 19 g‘?ﬂg‘?:&etfé codspsgigRmEE g Bﬁ C‘?sﬁnééuer 9des maydbe; e
set; and 8;3i158€ 96 Fore€ butiRbtsC Aimbeer ifethed) the chﬁddhttﬁﬁd)rD 65 naubilp tueeks tntay
generate a data signal on a carrier wave, the data nal conprising: 10 a

first porté¢hangesephiing ngmaderdEV ?‘Pﬁ@ﬁh‘&gmﬂﬁcﬂﬂest“?’%l ssion to a first
mobi | e within tR@chhﬁlgtto Gk le; b%ﬂﬂnent%ésg’%% EEM ARGmhoridAR: sibted? a

second portion co ing a first LS code corresponding to the first nobile
user, Ithe irmplsmeMSnumtatée bSi avge pubsetsovhetein ¢achdiS qode spbist iscassigped topa ¢hlk ¢ ess

appar atus adgpt od, | o6, OPELALLen N BefohS Lhvats ehdsighba 1 AbfBhBdring cells

. A& A {R ATHS sé’bsb& A3 Todd (A LIBBvAI &lebiyS] TRV, gefterdih Niie IFW dewrriigbe sica) cal
cal cal cal cal cal <l cal cal 2l <al ¢l cabgRLERN o 2h Absaks Siboahs wfied o2
*SS% wr mheg Hhsé]tﬁélﬁ&%&@d&%ea&&ale@g{ﬂoﬁa; cals ahcakerndimaitctk sk odliva] cal
a] ca] ca] ca] ca] cal ca] ca] ca] ca] ca] ca] ca] cal

' g yPsubsets pis' dtertriipgd) Py \thex lepgth. of | the 4C°desf/a29 pioe TN ] aeepedipg 4Pl ca] ca

] ca] cal cavipptsghealrghapl iglaghaglelfgtaalkpaldrtd bpheghsciy@lisal cal ca

J<<<="= na}mmﬂsmqhgbicm]lc}ma]sm]saaqlw]ica] caU] ca] ca] ca] ca] ca]ca]ca]ca]calc

%ll"(l:%]\/ég]zgglzgﬁa: H}%I %&Cﬁn Rf‘%]e@: g@}’% g‘}'% g%pgagzb?sai fPi‘mLFJr fl a; cai c%;]nc a) cay
c?} [c'\[a] c?\U]v{ﬁ?]egairis:ﬁﬁg&&ah\c?apﬁglﬁfsadmhmwmhggggmmas bperndfscabed. Those of | cal
FI{[~ u AN aaSbl crc ccc ZuU ca calc
a] ca] c24y) cékljllcla] tlaa]aétayv_al?cla]d@a?%l] @’é} ghri’] ]‘c‘éﬂftc'a‘]“@ %]"%T‘E% 1’%}3 R ca] ca
] caV] ca] cal; %Q?Q' th' xymt&&kléhh NGHHIARAP AR A BE Qeferrérs;ke)&t bat \ﬂ]ie} ca'mbw] cajc
aJcaJca] ca ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] c”a ] cal ca] ca]ca a ca‘] cajca
\4 ca] ca] caflessiipton care askventpggapsly) represented by voltages, currents, e ctr eti

5E mhc” Yk§ \
| Ca] g;] C;] gg c?f‘lc%]%@% %{@Lﬁh@ 5 %% aﬁ]g@]o? Paradie\drcaly abmbinaadsal ca
EZzPmT V[ x Citdedofr mhc”Y] ] ] cal ca] ca] ca] ca] ca] ca] ca] ca] cal] ca] cal] ca] ca] ca] ca] ca

L) cal] ob ca] oh] oo otseay SLERL ARG SRRETE Rl CARIE IRdSGUED ]‘!:J]a]c ca]

ca] ca] ca] CB]déE;U] ﬁ@hﬁ&h%#ﬁﬁ#&@%&xl{g@qt@]%}ﬂd} des]cub@ta]lca‘]m]:n@] owillc 2he a] ca]

co) Ca oo cal el Ak e ok B bRl Gabli) bR R
82; g () s%i!t\@rlel(z)tf cotntinationk 16083, () THEL Q%hous) ilusitad eeV4¥mpdhénts, blocks,

2 modules, circuits, and steps have been described generally in terms of their

30 functionality. Whether the functionality is implemented as hardware or software
depends upon the particular application and design constraints imposed on the overall
system. Skilled artisans recognize the interchangeability of hardware and software
under these circumstances, and how best to implement the described functionality for

each particular application.
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10% & ()-1Y "10% & ()-1'\]1i Q4Yl'Y "10% & ()-1'!Y "10%, & ()-1Y
10% " & ()-1'! YAs1enamples; )the ' vanoygodlugrative 1lggiRalrblpcks, modules, " Circuits, and
algorithm steps described in connection with the embodiments disclosed herein may be
implemented or performed with a digital signal processor (DSP); an application specific
integrated circuit (ASIC); a field programmable gate array (FPGA) or other
5 programmable logic device; discrete gate or transistor logic; discrete hardware
components such as, e.g., registers and FIFO; a processor executing a set of firmware
instructions; any conventional programmable software module and a processor; or any
| combination thereof designed to perform the functions described herein. The processor
may advantageously be a microprocessor, but in the alternative, the processor may be
10  any conventional processor, controller, microcontroller, or state machine. The software
modules could reside in RAM memory, flash memory, ROM memory, EPROM
memory, EEPROM memory, registers, hard disk, a removable disk, a CD-ROM, or any
other form of storage medium known in the art. The processor may reside in an ASIC
(not shown). The ASIC may reside in a telephone (not shown). In the alternative, the
15 processor may reside in a telephone. The processor may be implemented as a
combination of a DSP and a microprocessor, or as two microprocessors in conjunction
with a DSP core, etc.
The previous description of the preferred embodiments is provided to enable any
person skilled in the art to make or use the present invention. The various modifications
20  to these embodiments will be readily apparent to those skilled in the art, and the generic
principles defined herein may be applied to other embodiments without the use of the
inventive faculty. Thus, the present invention is not intended to be limited to the
embodiments shown herein but is to be accorded the widest scope consistent with the

principles and novel features disclosed herein.
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CLAIMS

I (WE) CLAIM:
L. In a wireless communication system adapted for Large Area Synchronized-Code
2 Division Multiple Access (LAS-CDMA) transmissions, the transmissions using LS
codes for spread-spectrum modulation, a method comprising:
4 determining a size of an interference free window (IFW);

calculating a plurality of subsets of LS codes, each subset comprising a number

6 of LS codes as a function of the IFW;
assigning a first of the plurality of subsets to a first portion of the system; and
8 assigning a second of the plurality of subsets to a second portion of the system.
2. The method of claim 1, wherein the calculating further comprises:
2. determining a number of subsets for application within the system;

determining the first subset of LS codes having null cross-correlation with
4 respect to each other; and

determining the second subset of LS codes having null cross-correlation with

6 . respect to each other.
3. The method of claim 1, further comprising:
2 identifying mobile stations within the first portion of the system with LS codes

from the first of the plurality of subsets; and
4 identifying mobile stations within the second portion of the system with LS

codes from the second of the plurality of subsets.

4. The method of claim 1, wherein a cross-correlation of the LS codes within the
2 first and second of the plurality of subsets is null within the IFW.
5. The method of claim 1, wherein the size of the IFW corresponds to an LS code

2 length, and wherein calculating the plurality of subsets further comprises:
generating seed pairs given as:
4 (C1; S1); and
(C2; S2);
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6. The claim as in claim 5, further wherein the number of subsets is at least three.

7. A wireless communication system incorporating a LAS-CDMA protocol,
2  comprising:
a first cell, the first cell being assigned a first subset of LS codes; and
4 a second cell, the second cell being assigned a second subset of LS codes,

wherein the first and second subsets have a null cross-correlation within

6 a predetermined interference free window.

8. The system as in claim 7, wherein the first and second cells are neighboring
2 cells.

9. The system of claim 8, further comprising;:

o

a first neighborhood of cells each neighboring the first cell, wherein the second

cell is in the first neighborhood.

10. The system of claim 9, further comprising:
2 a third cell within the first neighborhood, the third cell being assigned a third
subset of LS codes, wherein the LS codes within the first and third
4 subsets have a null cross-correlation within the predetermined

interference free window.

11. In a Large Area Synchronized-Code Division Multiple Access wireless

2 communication system, a method comprising:
transmitting a first communication within a first cell, the first communication
4 identifying at least one mobile station within the first cell by a first LS

code within a first subset of LS codes; and
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stations in a first cell and a second set for identifying mobile stations in a
8 neighboring cell;
wherein the LS codes within the two sets of LS codes have a null cross-

10 correlation within an interference free window.

16. The controller of claim 15, further comprising:
2 a third set of instructions for assigning the first set of LS codes to
communications in the first cell; and
4 a fourth set of instructions for assigning the second set of LS codes to

communications in the second cell.
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19.  The signal of claim 18, wherein:

2 the second portion has an associated first data symbol and the third portion has

an associated second data symbol,

4 the second portion further comprises the first LS code modulated by the first
data symbol; and

6 the third portion further comprises the first LS code modulated by the second
data symbol.

20.  The signal of claim 16, wherein a second set of LS codes is assigned to a second

2 cell within the first cell neighborhood.

21.  In a wireless communication system incorporating a LAS-CDMA protocol, a
2 first cell, comprising:
a first set of computer readable instructions adapted to receive a first LS code
4 set, the first LS code set having a plurality of LS codes of a
predetermined first length, wherein each of the plurality of LS codes in
6 the first LS code set has a null cross-correlation with respect to each
other LS code in the first LS code set; and
8 a second set of computer readable instructions adapted to generate a data signal
on a carrier wave, the data signal comprising:
10 a first portion comprising header information for transmission to a first

mobile within the first cell; and
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