METHODS AND APPARATUSFOR RESOLVI NGPI LOT PSEUDORANDOM
NO SE CODE CONFLI CTS | NA COMVUNI CATI ON SYSTEM C ai m of

wer00012291 under 35 U. S. C. 119 [0001] The presePET/US2008/070096

[0001]

[0002]

[0003]

[0004]

Application for Patent clainms priority to Provisional
Application No. 60/950,094, entitled "Autonmated
Procedure for PilotPN Planniné in Wrel ess

Communi cation Networks," filed July 16, 2007; assigned
to the assignee hereof and hereby expressly

i ncor RPETHO DS ANDEAPTERAT ESTFORREBONING IILOT

et hots? EE&%S%%%NB' AN R DS Sﬁﬁ;ﬁkﬁf%ﬂa\om

noi se (PN) code n system
and nore particularly to autonated pl anni ng of Pil ot PN
codes to resolve such conflicts in a conmunicati on

Q}/@H’e?ﬁp@ﬂ’éwgﬂbl?ﬁéS[lbﬁééﬁlm Wi rel ess communi cation
Syst efg, %ent IA?) [&iok! ffnr tM&Q'lallﬁ‘ls ﬁf18é‘§/ﬁ8@’g0\(iy@l épplication No.

system catl on or mati1 o as a p
W@MO@%n@ﬁmM&bl SﬁeJtcmaited( Pedoedured fd)ro IhmtléNn Pésiniang in Wireless

"Pi | ot PN code” ! " Pi sed to
CEBRTI PSR N sp@‘? firfupy k)é 0T hsusnetl 361tk Spsieng hereof and
ﬁ&@@}s&ﬂr&rsg' iR8drpéael Hi’lrreﬁ:}éh%é heSgr equi pnent. ldeally,

each Pi'l N for each’respective AP is unique.
Nonet hel ess, even if the sane PilotPN is used for nore

than one AP, each PilotPR ' froma particul ar
AP may have a PN offset]%#éggﬁghpgg?on1the count er part
gi@pating fromthe another AP to achieve

differentiation. If these are not the case, however, a
Pi | ot Phe pesnentiditclosyemneancislveglatesite anctisskrend mpparatun dor resolving

rm by ont ! c da "Pilg
b setormldo iRy PR pou oG B e PRl yegn and more

bAificliluty tteragoradted Mlﬂgnbﬁmbﬂ’lw%ab)ésym F064] sué\ﬂ)/conﬂlcts in a
PilotPN conflict is undesirable as repeating or even
EQraRENigatifTY 8NP | ot PNs from di fferent APs can di srupt

si gnal denodul ati on, decodi ng, and further network
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Whi Chfnr glgra]ief%cq %cat?on systems, sucﬁ as an tra %/Po%lle Broa banc’i (UMB)
system, identification information such as a pilot pseudorandom noise code (referred to
herein as a “PilotPN code” or simply “PilotPN”) is used to identify an access point (AP)
or base station to an access terminal (AT) or other user equipment. Ideally, each
PilotPN for each respective AP is unique. Nonetheless, even if the same PilotPN is used
for more than one AP, each PilotPN emanating from a particular AP may have a PN
offset different from the counterpart emanating from the another AP to achieve
differentiation. If these are not the case, however, a PilotPN conflict scenario may arise.
Sometimes, the term "PilotPN conflict" is called a "PilotPN collision" instead. For
purposes of this disclosure, the two terms are used interchangeably.

Any PilotPN conflict is undesirable as repeating or even closely offset PilotPNs
from different APs can disrupt signal demodulation, decoding, and further network side
routing. In order to resolve PilotPN conflict, the occurrence of PilotPN collision has

previously been resolved by manual intervention and coordination, which results in

increased costs and deployment delays. In accordance with the present disclosure, such
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of access points; means for determining a set of PilotPN codes used by the set of the
plurality of access points, as well as means for detecting whether at least two access
points of the plurality of access points have conflicting PilotPN codes. The apparatus
also includes means for allocating a first PilotPN code to one of the at least two access
points having conflicting PilotPN codes, and means for allocating at least one second
PilotPN code distinct from the first PilotPN code to at least one remaining access point
of the at least two access points having conflicting PilotPN codes.

According to yet one further aspect, a computer program product is disclosed

that includes a computer-readable medium. The computer-readable medium includes
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resolve conflicts between PilotPNs in a communication system.

FIG. 6 is an exemplary apparatus that may be utilized in an access point or
similar device for resolving conflicts between PilotPNs in a communication system.

FIG. 7 is another example of an apparatus that may be utilized in an access
terminal or similar device for resolving conflicts between PilotPNs in a communication
System.

FIG. 8 is yet another example of an apparatus that may be used to resolve

conflicts between PilotPNs in a communication system.
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which a first-tier collision may occur. In the first-tier collision scenario, an AT 102 may
be in a coverage area of two access points (APs). A first access point AP1 104 may be
part of a sector having a SectorID of SectorIDa, as an example, and a second access
point AP2 106 is in another sector with a SectorID of SectorIDb. In this example,
however, AP1 and AP2 arc assumed to both transmit the same PilotPN code, thus
resulting in a conflict or collision between two PilotPNs. It is also noted that the
PilotPN of each AP 104, 106 need not be identical to cause a conflict, but instead the
PN offset may be configured in such a way that it is difficult for the AT 102 to

differentiate the difference, thus engendering a conflict.
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QLIRS AR &Il‘f‘lteﬁ{l?]s&@ed by AP1 302, as shown by block 306 in order to determine
whether two access points in the same region share the same PilotPN.

To accomplish this end, an access point, such as AP1 302, may be configured to
periodically send a request message to one or more ATs within its coverage arca
requesting the SectorIDs, and thus APs, contained in the active sets of the AT’s.
Message SectorIDRequest 308 from AP1 302 to AT 304 is shown in FIG. 3 as an
example. In response to message 308, the AP1 302 receives message reports from the
ATs, such as SectorIDResponse 310 from AT 304 as an example. In the particular
example of FIG. 3, the response 310 may include a Sector ID of SectorIDb and a
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with respect to the requesting AP), such as over the backhaul. Such querying affords
the avoidance of PilotPN collisions with both first and second tier neighbors.
Furthermore, it is noted that if multiple iterations are being performed (i.e., the
processes of the call flow in FIG. 3 are repeated multiple times), the new distinct
PilotPN will not be used or allocated in any of the subsequent iterations.

According to alternative example, an AT may be configured to initiate
autonomously or independently the collision detection and reporting processes.
Referring to the call diagram of FIG. 4, as an example, an AT 402 detects two APs 404,
406 1in its vicinity having the same PilotPN as indicated by block 408. In this example,
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requesting its neighbors (e.g., first tier neighbors)
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tier neighbors with respect to the requesting AP),

such as over the backhaul. Such querying affords the

avoi dance of PilotPN collisions with both first and

second tier neighbors. Furthernore, it is noted that

the ADI40R phe ddtedt aboronBanade: ARIWigh B dagicnBEhtPN . trit hai‘zlh@ different
rocesses of the call flowin FIG 3 are repeated
torllds éntq pecglytermingd ing avisdewicvhih eanphe wietwork gionggured, for

f”éﬁ‘éﬁ)&f ,&2 cor %iﬁtﬁg % oglof’lt Zf‘rlg;t ?\Eg &eg Sf nogﬁdé ?H%ln k‘iﬁr %;ngE’ZIDRePOﬁ

ooshpgdil 2do taoy iancdssiblceABRUE (gncsamnsg P r40'4nﬁeqhissndentﬁlq) in which

bR G40 p R S g v 0t g Sactof I35, 6F B Conflcting APs (if
| 6o naqnstéﬁ%tﬁogncgﬁ{eet%é of WRadMre mAM it ﬂ&@v C?rls ntlcc{uded It also

vicinity having the same PilotPN as indicate
sl@ﬁld ba Itdmdstlekalnmlaédltlhmlﬁ’feld&)@f ey Sd@DﬂBtRemmt em@shm could be

AP . W th t PN but havi
QRBIGT e Pors T T B P enatth R A Al LA etsmigive (s
MBS Ko cCRBAIABY £eespbNiverndtil®. B APl esdiliakafeddee 412 would
bl ock 410. The AT would then send a Sect or| DReport
hes saifjete LiptRN mediatign ceesilip do AR [recagses dsaugiedgbayg with respect
%d R this exanple), in which information regarding
% “he conflicting PilotPN, the Sector IDs of the

conf | FIG.i hgludfrates affldondimgram oif gnatthsd 560 gbmautaﬂndteti hlocation of
ti me_of neasurenent (if known) js included. It also
EHQiiNg iBe? AOMBYNICAERN FYECTA dfﬁf ishovn. Wi apgfBodinglydss a block 502

whELQ e%@%&l%é?ﬁ@ﬁé&g ID) dété}ﬁh#{%‘;dAé TotEE TR e set of all

to a Sector est rom an as an
APt er Sattoxl®s (mhdyulbe tihevedasﬂ;lag& aseigtadcdef ana @sporesAVe served by a

nmessage The AP.recei Vi n nmessage .412 woul d t hen
p%ﬁlflﬁ ftél’pﬁs Igonflinigresk abgNe: ARE, rﬁ@pfe genfptiops prgdalude the set

§f 2PUSRGL: a@t@ﬁlﬁnm tv&hthru?%ﬁeﬁp ho sl'fdv@l ni3 FIGOQZZ} afibatively being

il lustrates a flow di agram of a met hod 0 tor
deferomacdebly ad @oaeicd\il sofs dekdrdrcPNs cmnneatltmownhl hiGat.i on

t he et hod | ud
\?\%Zr :Klgeﬁﬁ}e 56:? WgArft S Uy gﬁ%{‘tg}l%sgl fi(%g lf)(gcseags %é%%kk SQE where a set of
préteNnddies (c. £ SHOtusel BPEset bhtheSRiiralfy ¢ dccBpoftts is determined

Sectorl Ds may be derived with the assistance of one or

b fef1nKts é@fﬂvemﬂigﬂnaﬁt@m pE theapropgss oadungtivns @f lepksEf may be
gf?gcxesl pagflilt%]ﬁglﬁe (rearltrenllﬂr% Uy dgﬁgwﬁet | qﬂsong\%Xpecp %ﬂl %gt cgmlozllglgf may be
Jete@driingd wvihinadd XKPl yudhedsrig tiepicedure Shdyn QﬂEI@) r3.n0f &n alternative
ATs as described in connect| on wth FIG 4. [0028]

APeey S§t 1Sey BRY beeispuined byans ofnse ATs| $vicseideddnsorngpetion with
plgck 504 where a set of

After determination of the set in block 504, flow proceeds to block 506 where
detection is made whether at least two access points of the plurality of access points
have conflicting PilotPN codes. According to one particular implementation of the
process of block 506, a subset (termed herein as S;) of APs within the set of access
points (i.e., Sgip) may be selected of APs having a distinct PilotPN from the set Spy of
PilotPNs. It is noted that since only one occurrence of a PilotPN is allowed for each

AP, the number of APs in subset S; will be equal to the number PilotPNs. Thus, if the



Pil ot PN codes (e.g., SPN) used by the set of the
plurality of access points is determ ned or defined.

wo\gaoMa122rhpl enent ati on of the process or functPONESWNE070096
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bl ock 504 may be effected in a nunber of alternative
devices. In one aspect, this §et of PilotPNs may be
determ ned within an AP, such®as in the procedure
shown in FIG 3. In an alternative aspect, set SPN may

hibsetes eik Ness ebhrbthe Geber oMAIPS ifi&, S it el deddcddnthat conflicting
connection with FIG 4. [0029] After determ nation of
PhetPBlstarq ¢xt¥itock 504, fl ow proceeds to bl ock 506 where

det ectyi ' d her | ea 4 '
et oo 3y G ANELIST Ao AE RGPS s or A
RihbdrBINAPAAB?2, AdlcoPamregxtant onet fant iThekarSpy of PilotPNs, however,

i npl enmentation. of the process of ock 5 a Ssubse )
@%‘ifér%wew chstiact ipugys R ERINR T b%fésa@e%@ gssociated
RAhMAR APl &nd AAD B)d PRY iD8ssoeiaget ©fih Nprﬁcé@Mtht@, iﬁ? subset S,

distinct PilotPN fromthe set SPN of Pil ot PNs.
cotlédonthiat ABl acdk APd) gr divenasivelyr ABRDerd AfP3afoPiHeotderémees of PN1

al d for each A t he nunber of APs jn subset .
i PGe agtrEl. dhis Fnaet R estandiat s T4 B i conceming
Mhepbees of Rkt PN It heRtddh@omerRek, te ARSin HbSALS, may then be
SSID, it can be deduced that conflicting PilotPNs are

abacated. re§rooR0] PietPals feorartht ectofens ublist itSs saidset theh by excluding

S t hr i Sk ect or | Qr_ APs, nunber ed ARI .
RESHG, ot S5l BIOPRY 5 FloRL yPhaling e HIRGL SRafel pilons. o
BitboiiPMNon boxeveflict O Yeamomdbatifital, avavedl 8¢ déreimiRinadrANSntifying
PNl and PN2, where PN is assuned associated with APs
thope ARy thapyilhpepdprdaysthgis yletPaY eeflepichangams.

Accor dj ' P
dinel Yo tﬁek@oiéég&gt%f&%g %?% 9n§ %63,8&19 Bﬁ‘%sss@g] dr lgifogk 506 may

or alternati vel € ‘occurrences
Pk ffeamet] I3NRariods abierdategleyiced. t Ini agic agpect, hienprloecsk mbblock K86 may be

there is a conflict, concerning nultiple. f )
PIGEPREbRR 1 S o S0k T DURGETE Db s dsla nspliomative
E‘%Xctt, IRDro& sl 0P eRIcR S 06 tdeY@mitlddAyFNR Jrifdhe (AR, $&%h as was

SPN. Thus, it is evident that by excluding allocation
déscaledamt caPinkatdaNgith &16hds eAddtranaliyngf hPproeessaagf block 506 are

BRERTPUEhET e out- Ba VTR S ShbfBrR RIS Gt iR gimgace t
&1{1Q§E€r<§9‘8ﬁiﬁé1@{e v flictiReHilbtPNIawRert hBE rmd3kd Rt BNriQe88 when the

changed. [0031] Simlar to the processes of blocks 502
eandligow, PaotePNy acedosarmingd by dickABoelnnygs hbirder alieragtivsy various

ri e _deyice 0 wotheiproce
PRSP LbE ARl I SRR NS RTRRSE b LEAP BERRR or mor
nme. procedure shown in FIG 3. In an alternative

aspect, the processes of block 506 nmay be determ ned .
by onAftst b}ﬁgﬁeSQ@—sﬂovg MEPFegds g dlock 508 where a first PilotPN code is

allocated to one of the at least two APs having conflicting PilotPN codes. Thus, in the
particular example from above, AP1 and AP2 have conflicting PilotPN codes (e.g.,
PN1). Thus, one of AP1 or AP2 could remain allocated with PN1 as the first PilotPN
code. Continuing with this example, this allocation may consist of selecting one of AP1
or AP2 to be a member of subset S,, whereas the other AP (or APs in the case of more
than two conflicting PNs) would be excluded from the subset. It is noted that the
decision of which AP is selected for subset S, may be arbitrary. Alternatively, the
decision of which APs to exclude may be based on various criteria, such as the number

of users currently served by an AP or the coverage arca of the APs. Concerning the first



described in connection wwth FIG 4. Additionally, if
the processes of block 506 are inplenented by an AT,

w0 b@pm2may be configured to aut ononously sendPEI/US2008/070096
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nmessage to an AP reporting the conflicting PilotPNs
where the nmessage is triggered when the conflicting
Pilot PNs are determ ned by tHe AT. In yet a further
alternative, various processes of block 506 nay be
PistPBICddde sit ¥ riotgl wpEht giest PylotAN ARlicasddldodlsd @nsi¥DsRanfdiSirely new
%W@ EJ After block 506, flow proceeds to bl ock 508

PO aedeirst PilotPN code is allocated to one of the
at le t o At
Thus, TR0 HAhEC GO &4l Kepll BofR AR distinct from
ﬁaBZithBldthanolde ad iantpakli dnet PMamaciesceees. ghint N .at Tdaststwo access

one of APl or..AP2 ¢ mai n_all ocated with PN.. as
peiatshaving genfligting Pdgogléﬁ ceg?ﬁ nilfupiget %f iﬁ}ﬁ %tlcrﬁks41 19 aﬁmeg the above
E;ba!nﬁal@lthg 6Ad bP&oF@%n%ﬁﬁﬁ%%&ce@J S%ﬁﬁ!see%ruagd aBR QfbsAR, (Pé Ssip —

to be a menber of whereas the other
Sx) rare!\E’sslgnnd vhelleasal with m@pectmmhdrwecmrﬁllqtﬁmlmgem$lde of the

ed f subset ted t hat
£ el PUFERS ool T i FogRSts ePiptys s (fEEpt dBblgmyneed by
ne Rbthididdtion tékicestAat ANLhY a bhékdatliesicFicenth® thaMpeGh tHASIlotPNs,
to exclude nay be based on various criteria, such as

tshennexasenle.oflt psalpes cenfemplatddythgletisenicippging gy also ttﬁ@ place via
W&Drafeessa%t%k? r gu%hogs tb@ﬁwe{é\ﬁsﬁPgol?ce@ﬂ:gl %oéﬁ:_.,ﬁnf g'f %t Ki’ cludlng AT

not éd t e firs coul'

& SPMED IS iaf leqoifvalant. Q@ddlﬁ@iaﬂdynﬁ\m EInkifiNed ﬂdl@ AT[ O3k could also
Met hod 500 al spo includes allocating at | east a second
pisishinPNCch srasaging QVREPVircleshlitlbe first Pil ot PN code to

at | RS, BRI AE SHII AU b kDG A of BRA P could be

Wo access points havin conf I cting
ralnhomtatndtdmﬁnbyPllﬂtBNk oﬁt‘sﬁle thd seeSpt.hi mhimv eor&mp’qateel hdn’mever that

one or nor.e renalnln s poi nts excluded fr
Silfsgigh cavlg;fugher Hyamavel by ba Ogsaswﬁw%ﬁl SEPRLUTTAP PilotPNs

Wd theh §§9&ﬁfg' PiFotPNi‘Sﬁtsﬁ@ 6P ﬂﬁt BitloPtPR %@seélte%’éﬁzb %@pe‘éf is further
the set SPN of PilotPNs. It is noted that the

pPlustess by tlof ofisfrgsin Fldodkayl 2 evhichpiseshewh eldshsy aAEbrdmgly As may

R e A PRolehe DB ot nd S0 SRR PE o Ao A Bt o

& Tt IRIRIpabertd Natirdthics BRHSSONPY dilig 3hS O ?ér@ﬁ@a ef B8Rk 502, for
via wireless links, such as between APs W thin

PEANEC.aled detheminpsserend tigh pgightore ¢S prreeit d@tlerramlng the set of the
g@g%lﬂcglso?%&@(g :tﬁseloé%%glsiéﬁsf tPlfoTtPN Scoﬁesﬂe%ﬁrlgg (i?lhegg (I)Iii/ é/atge & omplished
War @kgaginki diks .th¢ Madaul,tasi sn aks@probad cobidt alselbecidcomplished
\?vﬁrellzlssllg tVENAST;‘ ofgr esx%nrrg)leo rAc?clolrdlgély,t tlillg s'eD‘EFgSf tl?eopllulgah?; of APs and the set
of PilotPN codes will account for second tier neighbors when allocating the first
PilotPN and the at least second Pilot PN in the operation of blocks 508 and 510. It is
further noted that the process 500 may be periodic in nature to effect an iterative
algorithm or method for planning or changing PilotPNs in a communication system. In
addition, while, for purposes of simplicity of explanation, the methodology is shown
and described as a series or number of acts, it is to be understood that the processes
described herein are not limited by the order of acts, as some acts may occur in different
orders and/or concurrently with other acts from that shown and described herein. For

example, those skilled in the art will appreciate that a methodology could alternatively



random and di stinct PilotPNs outside the set SPN. It
is also contenpl ated, however, that selection could

wWo coovkex27al t ernati vel y be based on a survey of PEil/S2008/070096

[0035]

[0036]

[0037]

[0038]

[0039]

second tier AP PilotPNs and then selecting Pil ot PNs

outside of that set of PNs. This alternative aspect is
further illustrated by the o ation of block 512,

whi ch is shown dashed accordingly. As may be seen in

bh ecpexsaniet esof sddico o ibttdclafed ALY ofayenae sudsueth BYstadd diagram.
AP (or AT initiated as a further option) to its first

Moggoviei Igmb%lr ilppgatgdrgciy maped eop%warﬁii dn isrlenatie gpthodology in
V&%{)rcﬁﬁw f thd Qe &%ﬁ'ﬂog gﬁggﬁgmgécﬂ{ Qg ghbor APs

ermni ng the se e p Ur al Ity of APs (and
t he aFi@md m‘lienﬁtlbaitde‘ﬂom%Sﬁ)xem'ﬁﬂH@ 1mp&mentmxbnbﬁ an apparatus 600

cconpl i.shed vi a ssa over .t he backha
B FFB%%@“% ¢ cBgihgdale é’é&%}?ﬁg G wi ?\gma&tgﬁ ngﬂ gnay be
Iﬁerngl‘PLEd S AP By 11191991951?&@ Qith arf RP. $€keRly b €xample, or any other
plurality of APs and the set of PilotPN codes mn?

sweblerappimtuss Aqpachtys @0 mey glhboe mmhrmnaldlas odter nlgtatbltrehardware

& irst PilotPN and EQ& east. ecgq &t PhlﬁER

per &S5t Ob1 bERUCENE ghsHHMPHL F%) fSB VhEr “éaHe or any
tdrabinktish tREREERS uROM BT BeviBeriodic in nature to

effect an iterative algorithmor nethod for planning

or chEh@uamgamMSoﬁweatwea ac@ﬁrm% dedt il €9&t @msinpifpr devwe for
rgl | ' ’l\é)e\{\h ntﬂﬂiég fseovre F 1 s or. ngod GSWB etﬁécft gl"h% ClI‘C%ltS may include

exp ana escri

a (PeS (sl Proceielg Ufnt)i@ﬁ & conttolles 6043 abda tfaﬁwbefvat @@dms 606 The
that the grocesses descri bed herein are not |i
pRrENy PO ghay afse, inglidg gheneapary Y 648 ir Slnwaaudfewé? efﬁf storing

g%rg%éra(ﬁr 6&5509%8&31{9{] ‘P&ﬁlkt}‘uéﬂﬁw other acts fromthat

descrl erern or exanple, those skilled
i n t h€hatranseeiver ammnte@ﬂéhm:lmdeatecavmﬂmdmoqucass utadived signals

I erna.ivel be re a se i es of
Dbt soatiat ut Ortat S Gk Sy 602, @ a¥1 13 traRomait girgiits to process and

HuRITRM frdh 'ﬂ?eod/a% bud G2 Bilfdre] skﬁdﬁ% 5@ LT th AR Foc B0, 8B as to one or
required to i npl ement a met hodology I n accordance with

tnhee Allbj éciditipanlho dothe gawsWhhrs ebpsetds A0 & emplpP@iEH]an AP or base

S B ERETS Bty O e RS T HE s S a Gy oive via o

dfﬂ%&@dbﬁ%ﬁiﬂt@\tﬁeomafﬁ&%%T@OO nmay be inplemented in a
server gﬁjenented with an AP, as nerely an exa

or anyhe (¢ centiollsp 684 arp@aﬂoatmﬁgméatpam%)rmo@leglyctwn of data
ﬁlaﬁa(l%%leen{ %?ltﬁg%n{a ﬁlll f talﬂgr Hér @?rf%q*m? d%rcg?r{ of ggeheral data

ssor, or a co |on 0

pmt&sgmggmcfudmg/\@{eeun@rthaﬁtystmenifbian adriterts bheeendmdr9runitssE 0. 1t is
In an AT device [0036] The apparatus 600 features a

peipd hene thaitinstepdofeoparatsly mlymertedias shopnsig F1G. 6, as an alternative,
HEH e%? Lf_]l"ﬁﬁhbé dob'kh B9 1&8&%‘%&}% %4 eﬁa%é'otfséheoéPURgHﬂr&fEr 604. Asa

t oget e circurts may
further alternatlve the entire apparatus 600 may be implemented as an application

specific integrated circuit (ASIC) or similar apparatus.

The memory unit 610 may include one or more sets of instructions/modules. In
the exemplary apparatus 600, the instructions/modules include, among other things, a
PilotPN Conflict Detection and Resolution function 614, which is configured to effect
the methodologies described herein. Memory unit 610 may further include other data
constructs or structures that store, among other things, the PilotPN and AP (SectorID)

data derived from ATs or other APs.



a CPU (Central Processing Unit) or a controller 604
and transceiver circuits 606. The apparatus 600 may

W@k®o/0in2¢l ude a nenory unit 610 or simlar devPCEUS2908/070096
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storing conputer or processor executable instructions.
[0037] The transceiver circuits 606 include receiver
circuits to process received %Hgnals bef ore sendi ng
out to the central data bus 602, as well as transmt

Ci I culd e leRarpplo OEFIG b1 dhdikinofy didt a1( mambt AR Al @ aBdem Access
602 before sending out of the device 600, such as to
Mraasy) gt Afldie ggaDlang rpariigns; sughh@s dhe dunghiened14, are software

ﬁ%@ﬁ%sattﬂﬂ)%iugg Qnd/Sr EIP L&%’ f'léédgeﬁg nlp§ luog%ﬁ%ﬁstfeﬁtté) gﬁbther memory

ranscei ver circul clrcul
tiecuitr s rshdwan d/h[cmcelthee cdh aaeaof/vﬂree{z@zlmlelornlkmﬁm&tﬁa)tﬁpbe As an
one or nore AT' s, h%?% The CPU/ co ller 604 may b
AGARIYGr ARF STHRRY £BY A hc TR O oSt &lrf;ﬂ&hézg@%eﬁvc as an
2EPR ORI A& & 1Sy PR ﬁngJaHﬁﬁab@eefﬁe‘aH "@)h@/e _éﬁ%%’koéﬁl EPROM
uting e

of general data processi ng, 1ncluding exe
{(Hsdtricad tFrogrammn@blet Read O Metmonsr)g ROk QMR dad ®hly Memarg), an ASIC

ted her i nst ead . of arate i mpl enent ed,.as
Cisiertir Epeete MEEMER GReuDrR St T pERELRA A and other
@drﬁ bt a8 adiaRRll BeAnaake £#8 as parts of the
controller 604. As a further alternative, the

ent i r# iapiyethert netcéOlatnthy dppatatisl @lfe nagdaltesnagively include network
%?ér%nk g%grglglgsar I gllntcllgbgéTIQ a{hgfj rn%I rbCel'Illlsted (toA g‘ifggt rrcg?;r/nrnunication of

PitePNdia fRmation tdmh@‘ SRS, Sucif asl \rista fbuﬂihaﬁmymdqiaﬁﬁ;ulalr Nthe circuits
the exenpl;ﬁﬁ apparatus 600, the instructjons/ mdul es
Ot magede 53 Senwnit R Hgeciva nssagePNpICsithar fegeiving or sending

u
con?.f“;lhf&al o B AR B LR s inbEPApShpving conflicting
Peot@Ns. Menory unit 610 nay furt her i ncl ude ot her data
const or structures that store, ot h
t hi ngéfgti@uﬁrar Bt PN G AR laeHPa ) Pefbiat ey b witized to cffect
{hre(?ﬁ@tﬂcﬁ)léﬁ’leso&m&eﬁ‘%éreﬁrpOl‘lf@s] ndt&d i PARAR R0%hay¢dastifite an AT

the nmenory unit 610 may be a RAM ( Random Access
ubmmmw)anwbbuhmdwwhe(egenpmawympomtaom§b05m@hﬂasnmh®hnodMﬁ$

614, are sof out i nodul and/
s e o oo B A s TE PRk 4 o lustated.
RPPHatk 700 idcdROb cEMMIta Wik G02 &r tshigillar @ik EorQoninhhicatively
vol atile or nonvolatile type. As an alternative,

t he
helrrog or uisuplieg evad decutadesdherot HBe dickidy |Htcht%¢pésCPU (Central

BRSNS, O ER TGP ohit ST AR SpETRHARTERL & memory
ﬁ@mdo&hly Menory), a ROM (Read Only Menory), an ASIC

(Appllcatlon Specific Inte?rated Crcuit), a magnetic
di sk, g%trglbslcplcygq c1aqu§t§ mefledersgetver circuits fo process received signals

before sending out to the central data bus 702, as well as transmit circuits to process and
buffer data from the data bus 702 before sending out of the device 700, such as to one or
more APs as illustrated by wireless communication link(s) 710. Accordingly, the
transceiver circuits 706 may include RF circuits to transmit over the wireless link 710 to
the one or more ATs.

The CPU/controller 706 performs the function of data management of the data
bus 702 and further the function of general data processing, including executing the
instructional contents of the memory unit 710. It is noted here that instead of separately

implemented as shown in FIG. 7, as an alternative, the transceiver circuits 706 can be



conput er -readabl e nedia well known in the art. [0041]
It is further noted that the apparatus 600 may

wa@bkdoeorari vel y i ncl ude network interface circuP@BUSDHES/070096
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or simlar devices that may be used to effect

comuni cation of PilotPN information to other APs,

such as via a backhaul 616. |1t particular, the

circuits 608 may be used to transmt and receive

eepagrsd hopatd bhefe CEURIONtrolero704s edi 1 @urttick altBiNative, the entire
information to other APs for chan PilotPNs in

AMEEUAEY) may badmplertontcgtasig applieh %Pwpeqlﬁewrgrﬂeécwmt (ASIC)
not her exenpl ary apparatus 700 that my

EILAI%?IH%Q%U?SO ef fect the methodol ogi es di scl osed

her ei ihe hieniosy noit d0 kgt inelppavat os meODsaayf memsdtionsih®dules. In

n AT or other sui bl. e .har dwar ocessor
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Sdpariad! eﬂrqgrampiablveﬁﬁadd)lds Mdroony), wR(EWKIReﬁd Qudy Memory), an ASIC

rnat i tra lve circuits can
@%ﬁ@&&%ﬁgﬁé O Tt EARASCATD & ePS dfRons Sptige liskagnd other
ttDRAdAd RediatvlBmotheEn el it e apparatus 700 may be
enented as an application sgem fic integrated
CI r CUFIG (&@W@fat@? armthrﬁrlaaparafplpa%ﬂ thFSUSG[@@@}nﬂTlHECWWVVGm that
Igt‘t} Eg'ﬁhzgﬁ)s/ or %g?l‘lvﬁgol?l?ot?ﬁ g(ﬁfl?loﬁ\'eéf fgé%lggr a tu és J?Btad that the
amratmsssm(u ahayo bs/impruicatdi incdnude, aaspngxahpler It Bhawdsd be further

I?oted, that disclosed apparatus 800 is not limited to implementation only in an AP, but
may transcend implementation solely in an AP by also including implementation of the
disclosed functional means or modules, or portions thereof, in one or more AT devices.
Apparatus 800 includes a module or means 802 for determining a set of a
plurality of APs (e.g. Ssip). It is noted that module 802 may be implemented by both
components or modules within an AP as well as components or modules in one or more
ATs. Furthermore, the module 802 may be implemented with components in the AP
that initiate queries to various ATs in its coverage area, as well as components in one or
more ATs that respond with PilotPN information to the querying AP as was discussed

previously in connection with the call flow diagram in FIG. 3. Alternatively, the



Pilot PN Conflict Detection and Resol ution function
712, which is configured to effect the nethodol ogi es

wa@e®eni2ed herein; nanmely the processes of ei t PEr/U85008/070096
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call flow diagrans in FIGs. 3 and 4, as well as one or

nore processes of the nethod 500 disclosed in FIG 5.

It is also noted that nenory bhit 710 may store an

active set or list of all APs with which the AT device
magduii 02t @dy alddi e aaplerenisdtwitidompeienbeiniseAYnd ATs that are

either an AP (or AT) to derive the set of all APs;
mﬁ@ugﬁ gsu@plfrﬂse@u%@éaﬂ dlesief Fiogasliere ang ﬁrem@s@af?f&déwées serve to

tﬁtte ZheNEJﬁ%tl P Ia¥ecHh ntlng]_ﬂlng %Eéﬁp kﬁf ﬁlu Y O onsoml"he I,11nf01’rnat10n

cess mory) circult Suc
ascitvbe by uretinlco$027hdy then @e&oﬁﬁmmn@te’d]utvaneﬁs othedmbées or means

and/ or dat set e emory 710 can be tied to
driPAgtus ﬂaya E‘ﬂsr%‘ﬂ pr 5(1%1@ CoppRERCagiop l‘%@‘ﬂlﬁ@&n be

of thg 1¥Qfsatcbht%m‘ﬁ[at&9'%%@ér' Jth%t Eé{&%on 1@8dule 802 could further be
al ternative, the menory uni t can bé nade of other

miplewented yvp@she siscitengs oaadCEE@RO)WI( gterdtiviegaddufe or means 805 that

PP et A PP a o BomEad TS R Nbrg R dRa PiloPNs and

thiee a6l cExgyPiNRPRE ¥itsida b ARl Get( FHRNY. CRlbigI8 898 EBH fidtérmining second
Integrated Circuit), a magnetic disk, an optical disk,

aerchoeghhers fwmfmstéxer neigbiays efferselinitiafien|of Risoay that redsebe issued by
?nr txp k Oﬂ] 1niti CéLed %sl | ku %@ﬁ ?)apo ith %rst Qrargg%ﬁjl?c’or%% APs via a
or In a conmini ca S zed

bavkhie sy anl gxgmipld, ef Ed‘ﬂal(ﬁdhfohﬁatwiﬁoﬂﬂelgh(bﬁﬁhg APs knb¥n It(Sthose APs,
noted that the appar atus 80 % be inmplemented. in
Wbichzge sepond tighprighbers to ﬁamratu5§ Puitrearthe secoad tich étPs module

g(*)ﬁsfheﬁ Sctfsg 29884 WE%G%%lﬂaﬁxtggf%Isétrﬂfttl?éjat{eﬂdant PllgtPN codes. Thus,

enentati on on may transcen
@hﬁrakiénmantoﬁthecfnnﬁminehty af mamlmstmayabmrd thet thel sert@f the plurality of

%tsg{ étgl%],q?ﬁgt h shVé lgag:ggueqq l;ﬁgrgsggétiﬂ? T%{ﬂebg wohen allocating

%%‘ﬁr&@%}otﬁl@%@lhe%@[E%ﬁtas%ékﬁldafqﬁ)t PN%dél@@S a nodul e or
neans 802 for determning a set of a plurality of APs

(e. g TBSkd)of ABst(andassotietdd PhiatP N dudyebc8@Mmuyicdsed by rnodule 802

o BT AL g, OSSR o8 o PG Spdth e serd 650 by the
5 1o ey prafagity bheccBRBdigs 82 Ay 8EEmh Bk Bt hdlan example,

conponents in the AP that initiate queries to various

T somponangs wobiarangAPape AT, £5 aygsimbirgdiondhpisple nEscmplaphfunctions

ﬁ]%t TRL, eb’eATgné(glh%éd %?S&%H\glewké()h 11%&u(9 ! Pl% Ifur{ (t)log?tdeg&lbtefi above in
e "queryi ngt AP as”was di scusse usty

canmaeidn with MG 3t hencal | f 1 ow di agr am | n FI G 3
Al'ternatively,  themodule 802 may al so be i

I d
wi th CoRpanesDy mﬁheaﬁn%urde&r@dnsé\dﬂée PR ARy 80 %%@%ﬁ%@%whﬁhﬂ at
fAeQ t! WB' a%ggsg?ohﬁ@of: phfnjaf?ﬁ‘)‘/ (ﬁf acgésgipodhty\ﬂﬂe co%ﬁ‘?ctﬁ% PIREEN codes

evi ces serve
based on the sets determined by modules 802 and 806, for example. Similar to modules

802 and 806, this module 808 may be implemented, as an example, by components
within an AP, an AT, or a combination thercof. Exemplary functions that may be
employed by module 806 include the functions described above in connection with
FIGs. 3,4 and 5.

Apparatus 800 also includes a module or means 810 for allocating a first PilotPN
code to one of the at least two access points having conflicting PilotPN codes. A

module 812 is also featured for allocating at least a second PilotPN code distinct from



initiate the function of determning the set of the
plurality of APs. The information received by nodul e

W@ORE27t hen be comruni cated to vari ous ot herPeUs10e8070096
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or neans in apparatus 800 via a bus 804, or simlar
sui tabl e conmmuni cati on coupl |]24g [0049] It is also
contenpl ated, however, that selection by nodul e 802
could further be inplenmented with the assistance or

addirki PilotPN @de ad e least dnéerenaihid Laes s aso 8B at haaﬁt two access
affords the deternination to be based on a surve

of
aoiptsdwymgronflictinaPilofiN codgs. dhis nokechthabmedeleh§10 and 812 may be
gﬁel%l%gli\tlgd Q\Htthﬁ{ grebr?ggn Nibags S E)Flaglfl ) S.N?tr %oégﬁheft%'ither of these

erm ni ng second tief neig Irst ti
netigkbotay &f tedigarddniot catmonicat adlocued j?llt)ﬂ?a{ cdxtey tbeane or more

SOV R P o2 (et e Pabis hE RS o bt 0BG have thei

AR EXAERY e, to obtain information of neighboring APs

known to those APs, which are second tier neighbors to

apparht @gdigon.. ther apnardtes $60 omdy tihgdndeARs, optmaal eo®Phter readable
&n al so assi rmnation of a

t t f th
TR Pem R dene Db iRl SR Bl fealfble Ristulfons and

HatR €3l PReind the Phod¥RRY bed BORVIBRYf BRS I Botttihd MBdsiet in0dpparatus
theogl urality of APs and the set of PilotPN codes wl |

@hdltlomﬁllys aRrerduy $Q£)rmaasemghlﬂg BProgeeser 4116 @@@ﬁgumgi torpaecute the

I
t:%BéJth %abg’ee%n%&%lctlggag l? é%%fgll(an[g Pi gﬁoslﬁg? r&% %o execute
cesrdedtedioby ofihd %ﬁov?s@ﬂodmesammpﬁaihﬁs @00 nreans 806

for determning_ a set of PilotPN codes (e.g., SPN)
used Bylighief therabgre disespionribran Ye amreskated hapbeprasently disclosed

M@ﬁl%h? a1§(P P?ffé) k@ﬁﬂé@ﬂ@nﬁﬁg@&ﬁé%g&ﬁnmpYor PilotPN codes

conponent R nan a co
tnhe bemmunﬁmemp bystem. f l]nrstnoambthhhhy 1tamywé) er popddiy ibcoyery of APs

nodul e 80 de t ctlon ri beq abave in .
ﬁ%ﬂeﬂa&ﬁ iﬂ h B g l%ts g Bl 0?3‘%5% iaap%f? iyelygdjgeovered
HUBENEN acdDE PHEIRN o170 b@cu% H%Hsals%%% %ﬁfecgl?&ﬁ%l 1hBgk skllled in

whet her at | east two access points of lurality of
ﬁn@cm:, shgdotha trgedeay enctlonitf | dndt appgrabid etcPiius oecf&stlbfasteamlalatmg the

idiErrRogarndl (st bt Ei A D e el Sfatipn, decoding,
SQBrurmYr Rewbii®®otied, as an exanple, by conponents
within an AP, an AT, or a conbi nati on thereof.

Ex enpltas yuntlerivoor ghat thazpceitiy Oé@erethlésaédlwa FoRfuinethgagocesses
hﬂ@ﬁyeglelétsaﬁ %é&tﬁﬁl%tolf %n%nglﬁéro{adf?oa hpar 34 seh rﬁgglg Hgﬁ?éﬁ br%?erences it is

Umderdelas tieat nthel Wpecific drdansr Gl&afchy @ ht@pﬁﬁn N drddekstb may be
felal*rgrtlgilc\il while remaining within the scope of the present disclosure. The
accompanying method claims present elements of the various steps in a sample order,
and are not meant to be limited to the specific order or hierarchy presented.

Those skilled in the art will appreciate that information and signals may be
represented using any of a variety of different technologies and techniques. For
example, data, instructions, commands, information, signals, bits, symbols, and chips
that may be referenced throughout the above description may be represented by

voltages, currents, electromagnetic waves, magnetic fields or particles, optical fields or

particles, or any combination thereof.



code to one of the at |east two access points having
conflicting PilotPN codes. A nodule 812 is al so

wo eavioredi for allocating at | east a second Pi | BEPNS20081€70096

[0057]

[0058]

[0059]

distinct fronthe first PilotPN code to at | east one

remai ni ng access point of the at |east two access

poi nts having conflicting Pi It PN codes. It is noted

t hat nodul es 810 and 812 may be inplenented within or

by anTARc saflcdlin ecaiipell fulrthet Sppretidtd eat fRbv@dotihAkustrative logical

ei ther of these nodules may be configured to ) )

Bloskuninedyles. afir@état @ad PRt ctse sdaserikade ihrooppecsion with the
: i r . fec Pi

ShOFlhR i Hord o' RE I ARAOREE ok SicEHEE RV, computer

b0, bn canttinkatioms of hettappbr atcady Silldstray thiscintedehaageability of

g%t i onal %(go uter r e.adabhe medi um or mermh% device 814 . .
AP PURRY SPEVaForEreBhp Ut ety e £9THPB T hs PIOGED | BA%UIGH eircuits,
AR, hed sf%iog BGvd DEn! NRRBRCARIE S ARIIP SRR o0f Hheif @L;r:hctionality.

or nore of the nodul es in apparatus 800. Additionally,

Wpdratuch 800tioreyity meimpdenmentgt ackadwrre8arcsofiovaid dgepeads upon the

to .execute.the conput.er readabl e instructions i

REHENG Baticuiify S0M HE°iRR, OB TTh MRSt ShoRiunl avepm. Those

SHil1EP e th WRCHnia @ MsipRimcnh EheVa@isbiobtel MMEkEMASL i PRPiak atdys§ for cach

800. [0054] In light of the above discussion, 1t can

partigpr enriligateen, thabsuchheneraeutptiony defisensodiedldneatwdigterpreted as
nd. appar.at u ffard aut ted planni ng/.conflict

POSRIRRBRMS Rl R TR P Bl cat f on

syst ehe IMaribfs Nbt@ativhabgioy bloekat megules, et icddiies described in

di scovery. of APs_and assqciated PilotPNs, conflicts

sIGEE Pith shprmbadipnepts disqlessd ihgegiy myy kot emeied of gerformed

1 t Pi i Si . : I i .
AR bR ERALF PRt Ak, 49, SR apicaion
greegfenintapedtbd dacandAdfPanaficid pasgamhuableefdte atiay dFPGA) or other
mtigati t he adverse.effects of such collisiops on
BiosrN S Lodtn 2108 GisrelsickbialPENS oG desRi Aersin dhardware

Ed%ﬁ;%cﬁl%ﬁts,n@f WY Komb@atisi0 W& deki@aPlo bérfddh HRIRNMSHEGRMescribed
that the specific order or hierarchy of steps in the

heroime s's gencdil ot s e dracsssanmey herp Ing ciwbrasxssop | bait in the alternative, the
If;}lfj)?groaches. Based u ont.de?i gn Erefere[nqi(es, Lt IS 1 tat

BPQT G5 PRt FUTVERLUAE iPEOSPhy CoalicE BYERgPGpller, or state
flaffific.i NAt HRcHKOC BRgeslseay REplbMakttanges cohibifition of computing
remai ning within the scope of the present disclosure.

Jeracasc cotrpahyionpimsiono@f ci aPHE pRésenmicEPEaedssey. of plhelity of
' ' [ ) ) . not.
ﬁwg&{)ﬁﬁé?sg%&f%ne't Jﬂr r%orse%]ni)e%g%eg%gs léggH}%{eCr%g?g\%l;[/ﬂTg HYp L, or any

€ Specl r or

pthesaieh ednfif@fem Those skilled in the art will
apprecjate that information and si %gal S may be ] )
r epr eS8t BePSuSf ngy BAods oy algarithmy dgscriged £ @y ¢apnection with the

LECONRLAY! §Sc1d Heesh %ﬂ“ﬁé end6Bfied directly in hardware, in a software

module executed by a processor, or in a combination of the two. A software module
may 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. An exemplary storage medium (not shown)
may be coupled to the processor such the processor can read information from, and
write information to, the storage medium. In the alternative, the storage medium may

be integral to the processor. The processor and the storage medium may reside in an



exanpl e, data, instructions, commands, information,
signals, bits, synbols, and chips that may be

wo edogoen2ced t hr oughout the above description nBgI/82008/070096
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represented by voltages, currents, electronmagnetic
waves, magnetic fields or particles, optical fields or
particles, or any conbi nati ont hereof.[0057] Those
skilled in the art will further appreciate that the
MSIC OTEe AISIOstayatdiN@in D@t trmMabChisthe BidettAtB&, the processor and the
circuits, and algorithm steps described in connectlon
HPEAC (114 TR BIGY TP & ICERF 6QMBOIKAISEN 1§ Yyglyichainal.

i mpl e Q0 r :

o conty e Bt BRUHNRL PR HAL TR} WRLRin the an
may eohankealntiotly ugds dfaativdepartared fm]nfl ttharabovwdﬁfsbldﬂbtsi examples

ustrative conponents, bl ocks, ggdul cuits,

Wét fe depprging (fega teaprenive soRedty discescy g AEPY fnpdifications
{hE & BBinfflcs Me) be rgﬁ%ﬁ{bﬁ}eﬁ Yo thA8ELRAEd SUBR art, and the generic
functionality 1s inple as hardware or software
prepeplds defped heteen play e epplead tapier cmpies argd inlesimgptant messaging
constraints | é e over al.

t
SRTRF OB T SRR Troigy 4 B B QLo bRy ithout departing

fromCink QpRit ik Ycdpd oty inddeBysct B8scABENh&BMt | Thilsathe scope of the
application, but such inplenmentation decisions shoul d

d@@lome |1$1tn@t pirtended t@sba dugicd goathd epamples shpworhar¢ia but is to be
gﬁcﬁ r o fvggeﬁpog()p%g‘% ng fcé%LwatHrtﬁe I[n Q%?Jgn gno\r(fglr fe?lH&es disclosed
Id@smrl et héted aRaedt i voerdwWidxbmbhugy’e i astidnexdl ity Gersedo mean
herein may be inplenmented or gerfor nmed with a %eneral

pi?F‘ﬁ%& @s ﬁflof‘é@g@lfr Ingargeqgpy dlusptippal prRYcEdaBle dogped herein as
?@Mr#l’e AlddRRe ?agfil k& bd @6&%%%9 el a@’e‘ﬂt%eoug over other

fie pr ogr anma e te arra or ot her

prangranmabdoedihglgi thedemek:&,peds desceibed gatemn @t td banstis¢dsolely by

|0 te. hardmare conmponents, or any
ﬂﬁﬁﬂﬂﬁéﬁk@hﬁﬁ IRuingotleidssi gned to perform the functions
descri bed herein. A general purpose processor nmay be a
m croprocessor, but in the alternative, the processor
may be any conventional processor, controller,

m crocontroller, or state machi ne. A processor may

al so be inplenented as a conbi nati on of conputi ng
devices, e.g., a conbination of a DSP and a

m croprocessor, a plurality of m croprocessors, one or
nore m croprocessors in conjunction wth a DSP core,

or any other such configuration. [0059] The steps of a
nmet hod or al gorithm described in connection with the
enbodi nents di scl osed herein may be enbodi ed directly
in hardware, in a software nodul e executed by a
processor, or in a conbination of the two. A software
nodul e



may reside in RAM nenory, flash nenory, ROM nenory,
EPROM nenory, EEPROM nenory, registers, hard disk, a

w0 00s2ie di sk, a CD-ROM or any ot her form oPCHUBS2088/¢70096
medi um known in the art. An exenplary storage nmedi um
(not shown) may be coupled to fhe processor such the
processor can read infornatioH7fron1 and wite
information to, the storage medium In the
alternative, the storage mediAmnmsany be integral to the
processor. The processor and the storage nmedi um nmay
reside in anASIC. The ASIC nay reside in a user
term pal. Jé”mEJHSd ht ﬁ[&gﬁﬁ%ﬁl%bﬁecc%g?r?ﬁsc%nﬁﬂfﬂca‘ﬁ!aﬁ system, the
storage nedium nmay reside as discrete conmponents 1 n
osthodtcemprigiak: The exanpl es descri bed above are nerely
exenpl ary gnd those skilled in the art qﬁ% now make

NuUMer ous u %@m%9¥%éﬁﬁt PF%?% TFomPot

above- descylibedn@xaMpast MdPQULIERXE bYohd §QMfIRE plurality of
I nventive conceptsS disclosed herein. Various

awdssfposats;i ons to these exanpl es may be readily

apparent tg those (lled in the art, and t ner.ic

pr i nci pl es8%8‘%3}%68&%?%?%6%JWBeaCzSBSﬁ!I?Oé‘&‘s toéhf_ﬁ? Rptalicy o access
PHAEMNAOS corfflifting PilbtPN cbl&t ant nmessagi ng service or any
general wireless data communi cation applications,

wi t hout deplégcating) affirshPieiBNserideito ame afctbpat dfast teo access points

?ﬁkgggd Qprein. Thus, the scope of the

ovel cts,.
g‘?vsngg%ogﬁﬁgmlg?lg?g Rtahded to be linmted to the

exanpl es shiwatineitetast bk sdcénd Pil&@Nawdo ke ctt fign \thodf@xst PilotPN
scope consistent with the panciPIes and novel ) )
£Qdst (9r Eslept QOF JeaHE agesss peint ef st edlepyidivor rscspopaints having

&ﬁﬁﬁ&ﬂ%ﬁﬁXﬁPﬁ%o&%ed excl usively herein to nmean
serving as an exanple, instance, or illustration."”

Any exanpl e descri bed herein as "exenplary" is not
to be con ued.aﬁr ferred or

necessari | t pr . .
advan?ageoige &%ﬁéfaodoﬁ%é?f[l@awp? gl Iavdisren ggnijicting EilotPN codes

BN HiscAR T o 8 MIre RELsSSiRis it Rli@eR a8 dtPRGodes and two or
solely by the scope of the follow ng clains. CLAIMS 1.
monetdioss paintsahdvorga PiloNPcodst PREato dessffionerd to enable distinguishing

nmunj. cati on.s the t hod conpri sing: .
RNBH S Pl AT g0 i B Gt peel peintee .
determining a set of PilotPN codes used by the set of
the plurality of access points; detecting whether at

| east3two Abeawshqsoasndefint! intedaipl Lirehereip Be fipicRiSPN code is a
?al‘%xlrlé;fﬁ%iﬂﬁ‘éfo,g%%g falal Sty Pﬁ'ohﬂ ?(%Jieecégﬁ)%?t;ed %% URCAH! J19n @ at least two

ode 0 one o eas WO acCcess
Pkt foints having conflicting PilotPN codes.

4, The method as defined in claim 1, wherein the at least one second
PilotPN code is selected to be distinct from all PilotPNs in the set of PilotPN codes used

by the set of the plurality of access points.

5. The method as defined in claim 4, wherein the set of the plurality of
access points includes a first tier network of an access point and a second tier network in

a vicinity of the access point.



havi ng conflicting PilotPN codes; and allocating at

| east one second Pil otPN code distinct fromthe first
weRi000VPIR’Code to at | east one remai ni ng accessPEDUL008/670096

the at |east two access points having conflicting

Pil ot PN codes. 2. The nethod @g defined in claim1,

wherein conflicting PilotPN cddes conprise one of two

or nore access points utilizing identical PilotPN

codespand THW® ntholoiedateess dimnt swhawinnge HirktoPIRNPN code is a

code offsets insufficient to enable distinguishing

pay wedamdheeloctedRilatPi€ofig.| ot PN codes of the two or

nore access points. 3. The nethod as defined in claim

1, wherein the first PilotPN code is a sanme Pil otPN

code as anThe¢ ingithval adfPdéfateBNncdden &) vbemiredettionining thaect of the

of the at |east two access. poj nts Vi conflictin
p#ur%lﬂ_bﬂf USHSPOYS AR RiBE t%f‘sseaeF Pl odey gﬁeﬁsz,tge set of the
®li%y Of &é&@ssgj’oiﬂt_?%%iti‘a{%@ b?z%‘ﬁ@ Re b QLENARGE 1S
el ected to be distinct fromall PilotPNs in the set
of PilotPN codes used by the set of the plurality of
access points. 5. Th t hod, as fi.ned in.claim4,
aher ebn"t hahSiettisn & ARG, BraE SobBriindint s
i ncl udasctmghihicthertth€ht 1884 WR6 kic@ss BRInACETaRS pRPAIRY oBAECeAs points
second tier network in a vicinity of the access

poicrrongicting Rila@hhedlca s heprevssitermingl;andn 1, wherein the
first Pil ot PN, code.is new ran | ected,Pil ot PN .
cove, “PorBhaRLE PRI S Fylre BTN NahGh FEMTHhL T o dtas poio

tfpbengithé aehfliftthgTdtotN cbis vikanrdatdcted. of access points
and determ ning the set of PilotPN codes used by the
set of the plurality of access points is initiated by

one of an ] o ihNe ARl defined in
cIain??, f3??ﬁ%§mﬁgﬁg%?%¥ﬁagkﬁépéct|n89§ﬂ€¢%%$ t he at
| east sdndimget d@ssonmomntssgofromhem gulcens gloirtt yawdfingaglboeaton of the first

ojnts ve conflicti Pi | ot PN codes i.n the access
5%4 %ﬁcﬂ%cr f"l\i%ﬁﬁl cades rpoﬁﬂg%ﬁt gne afhar agress pRiRiigyaciing hq pfler access

AERESThhFIIPIRAPN (cBd@&No ARCRESnPBIJIPNIBROr ti ng the
conflicting PilotPN codes when detected. 9. The nethod

as defined in claim11, further conprising: sending at
| east . one ssage fro n .access point cauysin
al Tochi on 1Bf opeod: iy Simed 4B g, hestprrteataioe e gpt of the
bRasiy ongcelshRint@668HEcpOi Nt instructing the other
access
deriving from at least one access terminal in range of a select access point an

active set of all access points visited by the at least one access terminal.

11. The method as defined in claim 1, wherein determining the set of the
plurality of access points further comprises:
sending a message from a first access point to a second access point requesting

neighboring second tier access points known to the second access point.

12. The method as defined in claim 11, wherein the message is sent over a

backhaul network.



point to change PilotPN codes to the second Pil ot PN
code. 10. The nethod as defined in claim1l1, wherein

waledoeom2mi ng the set of the plurality of accesBCPURI§070096

conprises: deriving fromat |east one access term nal

in range of a select access pgjnt an active set of all
access points visited by the B 1 east one access

termnal. 11. The method as defined in claiml,

wher el defTk¢ mdididad befirgdt inoflaibhe, Whldfeﬁ{ kHey sedfofabe @hFality of
poi nts further conpri ses sendi.ng message froma

fGCREY PoARs €8RIPH eIt urtien §f %@@W@é é‘@@‘é’n OR rg&fStraé&%é Ppinfirst tier

AGLARA?S! M SEAONS hoil - AEREDR AR T SRR A ess poinc

claim1l, wherein the nmessage is sent over a backhaul

net wor k. 13 The metgod as defined.in claim1, wherein
the s&t of ANRBPHRLYS &97 Us§ I CURPURCANY RO EHPHNGE a

uni on of a&%mop@ét%nﬁlf@%%t 50 ufa!lﬂié&fa%%@s%ﬁ;%nﬂ@ nt,
first tier neighbors of first access poi

second ti emems tpnbietempfing raesa‘thfslfllmBNecmie@cuserd by Ihf: sct of the
A]gl &fafat us for use in a communication system

B ﬁag 8 HGESHOYNE for deternmining a set of a plurality

of access RRhAM B dbBaN: WRIthslal el o EbcBssSRint9bf the plurality of
Pil ot PN codes used by the set of the plurality of

arseeipge havesconflissing PilotPNieedsst i ng whet her at | east
two accessm[%? 'snftois Fﬁ?caf a@jr rfalo'tftl\\( cgcie o%%s e at éa%t two access

have conflicting means PR Mkt i ng

f)mh@thaﬂngcmbi?ﬂﬂcﬁ@gjeﬂbtm\bcnﬁlegfantlhe at |east two access
poi nts having conflicting PilotPN codes; and neans

al | ocat i ngM§eny a8l oeﬁﬁl@gsaéé%ﬁborm sesORNPHEEA endst ¢1ﬁe%ct from the
fifsPBULBR édde% Flpl' lﬁ toﬁé\lr ﬁlng Aoss h&?ﬂ%f R0Gt f8TRLD 'a@&ss points

access poi nt eas two actcess points havi
hovifig Ccntfimglgmllomlﬂ’hbdmdes. 15. The apparatus as
defined in claim114, wherein conflicting PilotPN codes
conpri se one of two or nore access points utilizing

i dent jgal %Sﬂg WhGOAEGRRE il WRIR 4MRAE RCLRTISc R %‘P?fo@PN codes
havi ng Pil ot PN code offsets insufficient to enab

mmpmsagmesnlﬁ itwg ob etone ewetsmpomtssm@zmguéermcalol?lwlﬁmdss @fd two or
BBR ABGY RoBRaf i P oIy et P iaffiopf go PrBlsglsnguishine

Between the respective PilotPN codes of the two or more access points.

16. The apparatus as defined in claim 14, wherein the first PilotPN code is a
same PilotPN code as an original PilotPN code allocated to the one of the at least two

access points having conflicting PilotPN codes.

17. The apparatus as defined in claim 14, wherein the at least one second
PilotPN code is selected to be distinct from all PilotPNs in the set of PilotPN codes used

by the set of the plurality of access points.

18. The apparatus as defined in claim 17, wherein the set of the plurality of
access points includes a first tier network of an access point and a second tier network in

a vicinity of the access point.



same Pil otPN code as an original PilotPN code

allocated to the one of the at | east two access points
whampme2¢onfli cting Pil ot PN codes. 17. The appBCHUSZ0$670096

defined in claim14, wherein the at | east one second

Pil ot PN code is selected to be distinct from al

PilotPNs in the set of PilotPN codes used by the set

of the plurality of access points. 18. The apparatus

as def9.nedThagdagitil ds/dcfideietlairh he, whércidfthé fiest PilotPN code is a

plurality of access points includes a first tier

AAY wdRMAY scdertedcRitkdBNsefnt and a second tier network

inavicinity of the access point.19. The apparatus as

defined in claim14, wherein the first PilotPN code is

a new20.anddht ypmedtechedeficd ai Phimt ddewh@0in ddt@mining the set of the

rat s as defined.in claimil4, erej et er mi, ni ng
S]Hga ’§§é9 HCCISROIHP alﬂﬁgfiqt?l"mlglflg dhesst g%@@tﬁi\lgcogﬁﬁuseglby hset of the
Eﬁtfﬁﬁ%ﬁédegsstﬂ%ﬁl@ %tlni@lfatea'ﬂg%gwf GRIGSsUSRAinRY the set

of the plurality of accesS points Is initiated by one
of an access termnal. 2 1. The apparatus as defi ned

in cl 'n12 further f or det.ecting
wherhok Tt ndhspPaE e ey GEREL Bl A 3itnd; PomRghiag:

pl ur ahiexuys O RECERS WIRHR Shdav RagOmfol Azbisngbifts| FtHEN plurality of
codes in the access term nal; and neans for

ST () bwe epaflefiting PaloHRs eedss i ﬁl@r&p@qséteé@@@wnd
R e g R

d@%&srmﬂnti ercﬁJaﬂg theldnflicthg RE6POOETIES SihEg detaaacns for
sending at | east one nessage from an access point
causing al location of the first and second Pil ot PN

codesyto afnl §3tuANR RIHEY AIEE0 B PO HATHEHEL | 1O

t he other acc olnt to c ange o the
seconthe&id fot E’ehhd@r(g}la le@8 ond hESSillgp droat Biis aa&ssﬂpﬁﬁihﬂmﬁsmg allocation

claim 14, where ernj ni n set of the plurali

& t%ﬁ?gé%@dpwwdsﬁeﬁﬁﬁ s 10 %efeﬁ%;ma o s et tngiilting the
%6@&%e§s%io'iﬂt@@khdn@e PABPN Qfde il 8&lond PHBARN BRINt an

active set of access points visited by the at

| east one access term nal . 24 The apparatus as

defin Iain1 n ter ni ng. t set. 0

the. pitr al 155 Torealie s fe S8 T BhOTitiFrBiing the setof he
PRAIVOf &cBRTPDAGEcshPReg first access point to a

second access point requesting nelghborlng second tier

accesderpoih fromk polapst tapctagecss deronepl de darge ¢lod pelect access point an

active set of all access points visited by the at least one access terminal.

24. The apparatus as defined in claim 14, wherein determining the set of the
plurality of access points further comprises:
sending a message from a first access point to a second access point requesting

neighboring second tier access points known to the second access point.

25. The apparatus as defined in claim 24, wherein the message is sent over a

backhaul network.



25. The apparatus as defined in claim24, wherein the
nmessage i s sent over a backhaul network.26. The

wappaets as defined in claiml1l4, wherein thePGBEUS29D8/070096

the plurality of access points conprises a union of
access points known to a first access point, first
tier neighbors of the first access poi nt, and second
tier neighbors of the first access point. 27. An

appar 26.us Th¢ api@atiNafldfoedtih RGimi 140 WA GO dRSsct 8f the plurality of
comuni_cati on network conprising: a processor for: . )
ARSEEY RALRP FHMATiSesta WHOPPS #topl RAde &nawa do Byfirstrasceps pot, first tier

féelg}é@r%‘{)@éhb st QbR ?c‘ﬁﬁts a&? E%&tﬁﬁc‘l ti'glerﬁeaﬁbito@of\mg highcls point.

WO access points o e plu y of access
poi nts have conflicting PilotPN codes; allocating a

first _PilotPN code tpo one.of the at_|east twd access . .
poi nt %ﬁhavﬁﬁgapé’aﬁf‘}si %Fi“ﬁ@ “PiaI”B‘f%ﬁ‘Ngc%gOé@% Gdgs in a communication
aldvepatdmigi@le: | east one second Pil ot PN code distinct
fromthe Tirst PilotPN code to at |east one remaining
access poi apragkssbhforat | east two access poi nts having

flicti Pi | ot PN .codes; | ed h :
o ocessor 26, TG FLor HRGHOS tamparier ! 8t b fluratie
bE£QEAIRs; Medi um and executabl e on a conputer,

conprising the steps of: determning a set of a '
plurality of acédsdingoivhetBer aelcest ivai asgesa ryamts off the plurality of

Pi .ot PN es : At et of the plurality of
e SO RSP R IA BlasO L® DL e actess

poi nts of the phligcating ¥ fakt PCSENIScqdeitdtonic bAMBe at least two access
conflicting PilotPN codes; allocating a first PilotPN
PR hpyingsaniicting BilgiPN 4st: ahdo access points having

conflicting Pilgjf glthg?gtel%ést ah s@éoh@@ﬂ%ﬁi\? g?&epc?istgr}%&ﬁgﬁ?the first

second Pil ot PN co stinct fromthe

Biat€Nt codat tol a2 dsdst one rerediingi atgesa po@ssofphe nt labkt tWwe aatess points
east t C s_points having conflicting Pil ot PN

lg&bvg%%gon 1ct§1che1196tPIR codes; anda g g

a memory coupled to the processor.

28. A program recorded on a computer recordable medium and executable

on a computer, comprising the steps of:

determining a set of a plurality of access points;

determining a set of PilotPN codes used by the set of the plurality of
access points;

detecting whether at least two access points of the plurality of access
points have conflicting PilotPN codes;

allocating a first PilotPN code to one of the at least two access points
having conflicting PilotPN codes; and

allocating at least one second PilotPN code distinct from the first PilotPN
code to at least one remaining access point of the at least two access points having

conflicting PilotPN codes.



