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BACKGROUND
Field
[0002] The present disclosure generally relates to methods and apparatus for resolving
pilot pseudorandom noise (PN) code conflicts in a communication system, and more
particularly to automated planning of PilotPN codes to resolve such conflicts in a

communication system.

Background

[0003] In wireless communication systems, such as an Ultra Mobile Broadband (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 cquipment. Ideally, cach
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” mstead. For
purposes of this disclosure, the two terms are used interchangeably.

[0004] 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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system is disclosed. The apparatus includes means for determining a set of a plurality
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.

[0008] 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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[0011] FIG. 3 is a call flow diagram of an exemplary method for resolving conflicts
between PilotPNs in a comnunication system.

[0012) FIG. 4 is a call flow diagram of another exemplary method for resolving
conflicts between PilotPNs in a communication system.

[0013] FIG. 5 is a flowchart diagram of an exemplary method that may be used to
resolve conflicts between PilotPNs in a communication system.

[0014] 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.

[0015] 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.

[0016] FIG. 8 1s yet another example of an apparatus that may be used to resolve

conflicts between PilotPNs in a communication system.,
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codes to resolve PilotPN conflicts through the assistance of access terminal (ATs)
communicating PilotlD information to access points (APs). Tt is noted here that the
presently disclosed method and apparatus may be viewed in relation to automated
neighbor discovery (ND) of access terminals in a communication system, such as was
disclosed in U.S. Application No. 12/136,495, filed June 10, 2008 entitled “METHODS
AND APPARATUS FOR NEIGHBOR DISCOVERY OF BASE STATIONS IN A
COMMUNICATION SYSTEM” by Tinnakomsrisuphap et al., assigned to the assignee
hereof, and is expressly incorporated by reference herein..

[0018] In the following described examples, for reasons of conciseness and clarity the
disclosure uses terminology associated with Ultra Mobile Broadband (UMB)
technology. It should be emphasized, however, that the presently described exampies
are also applicable to other technologies, such as technologies related to Code Division
Multiple Access (CDMA), Time Division Multiple Access (TDMA), Frequency
Division Multiple Access (FDMA), Orthogonal Frequency Division Multiple Access
(OFDMA) and so forth. It will be appreciated by those skilled in the art, that when
applying the disclosed methods and apparatus to other technologies, the associated
terminology would clearly be different.

[0019] As pedagogical background concerning collision types, it is noted that in certain
communication systems there are two types of collisions that may occur, namely, first-
tier collisions and second-tier collisions. FIG. 1 illustrates a communication system in
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 are assumed to both transmit the same PilotPN code, thus
resulting in a conflict or collision between two PilotPNs. 1t is also noted that the
PilotPN of cach 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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whether two access points in the same region share the same PilotPN,

[0023] 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 area
requesting the SectorIDs, and thus APs, contained in the active sets of the AT’s.
Message SectorlDRequest 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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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 in its vicinity having the same PilotPN as indicated by block 408. In this example,



[ 0026] According to alternative exanple, an AT nay be configured to
initiate autononously or independently the collision detection and
reporting processes. Referring to the call diagramof FIG 4, as an
exanpl e, a¥o AD9/4027idet ects two APs 404, 406 in its vi cPaTg200897000
the sane PilotPN as indicated by block 408. In this exanple, WO
2009/ 012271PCT/ US2008/ 070096 7 the AT 402 may detect nore than one AP
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[0028] After the set of APs is determined, flow proceeds to block 504 where a set of

PilotPN codes (e.g., Spn) used by the set of the plurality of access points is determined
or defined. Again, implementation of the process or functions of block 504 may be
effected in a number of alternative devices. In one aspect, this set of PilotPNs may be
determined within an AP, such as in the procedure shown in FIG. 3. In an alternative
aspect, set Spy may be determined by one or more ATs, as described in connection with
FIG. 4.

[0029] 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



detection is made whether at | east two access points of the plurality
of access points have conflicting PilotPN codes. According to one
particul ar inplenentation of the process of block 506, a subset
(termed hav@erav/e282) of APs within the set of access poOT/mE®IGI70@SG,
Ssi D) may be selected of APs having a distinct PilotPN fromthe set
Sp mof PilotPNs. It is noted that sincg only one occurrence of a
PilotPN is allowed for each AP, the nunber of APs in subset S2 w ||
be equal to the nunber PilotPNs. Thus, if the WO
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respecti vel%/ i npl emented by an AP and one or Ts. 0032] Aft er
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codes. Thus, in the particular exanple from above, AP1 and AP2 have
confli cti ngaPidPorpNrtedias cpafligting PlaPNsTwase thenmesonisl triggepowlsmuthg
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this exanpl e, ocatl on nmay I st of ectl ng one

AP2 to be apmessserofdflodubiemapde redpeastefaly mﬂlﬂemﬁlﬂrbm A®r andRsci ar rhdre
case of nor han two conflicting PNs) would be excluded fromthe
subset. It Snoted that the decision of which AP is selected for

subset [f8321may beAgebblotiarsgs, Abl efrbakdy & Block fSQSCiﬁlerélaOﬂrsprﬂM\thNCl?od%R%
to exclude nmay be based on various criteria, such as the nunber of

users curr eAf9cgted & grolfPe ahleasb e AP bawpg eonfheingFalgthdy cqdse Apas, In the
Concer ni ng phGcdihr SlampWOrBRONRL 22 P1 REd/ AIS2008/ QABR8R: 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 area of the APs. Concerning the first



9 PilotPN code, it is noted that the first PilotPN code could al so
consist of an entirely new Pil ot PN code. 100331Met hod 500 al so

i ncludes allocating at |east a second Pil ot PN code distinct fromthe
first Pil oveRrieooe’t o at | east one renai ni ng access poPar/Ustoosmosst

| east two access points having conflicting PilotPN codes as
illustrated by block 510. G ven the abOée exanpl e, the one or nore
remai ni ng access points excluded fromsubset 82 (i.e., %UD 82) are
assigned or allocated with respective other second Pil ot PN codes
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herein are not |imted he order acts, as sore acts nmay occur
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shown and dgsgr éié)etg E@éﬂ1&hsg 8f|d EE?é?“FB! bor 1&?% ST’]I‘EF &eltei%gndl%tﬂbe @&t the

will apprecrate that a ive
2009/ 0122715’@#1@826&8& Qa8 6 dftﬁldblﬁ lemﬁ’léseaiﬁsﬁdThs cﬁe@&ha}e'ﬁe efcomplished
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[0035]FIG 6 SChEITB.tI cal ly shows an exenpl ary i npl enentation of an
appar at us 660 PHOFNegedest Vilgaqcaentior ﬁ@%do@?fe%elé?oﬁfe?@?q BHecating ke first

Appar at us 69@otmyanla%é APLAFERbLES Pilb: W%ﬁfh\é%pexlaﬂpﬁ Sﬁﬁl@&l&dsdéﬂ 4 sém @P 5

as nerely an exanple, or any other suitable apparatus. Apparatus
may al so befirthet apeithal the poedsey S%maablb@ephmdm\m saties. 9. sfiqot eoatsaive

cormi nat  onERdeBer shafsl E olTRAML S5 ook iBIFRls b PAERLGiealy bmogn
features a eddioralwhdlat for pugobG2of BmpLéity dbfaexptiawiiae tHeomethodology 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



comuni catively linking several circuits or nodul es together. The
circuits may include a CPU (Central Processing Unit) or a controller
604 and transceiver circuits 606. The apparatus 600 nay al so incl ude
a nmenory o eoogd2mar similar device for storing conput @CTOS2008/G0ESSOr
execut abl e instructions. [0037] The transceiver circuits 606 include
receiver circuits to process received s%gnals before sending out to
the central data bus 602, as well as transmt circuits to process and
buffer data fromthe data bus 602 before sending out of the device
600, such abe raprasemedrs aorresATsinteAddiadi stated dryevientst hrehcage avre éiagram
apparatus 6 is e n_AP or base s ion.,the tra sce ver,
P Peurt s cotopyer 1ot di et el v, b7 Fhuiefie MnghPE A rERGEloEs
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processi ng, fdrNedddhid}0 tRxX afdthdddtholdicad NREEHGE | AR%E. COppeRbs 60 thE be
menory unit 610. It s noted here that instead of separately
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appar at us. uni t 0, may include one or nore sets of
instructiongwﬁéﬂ%Fgghm?ﬁR%% @hg&gff'gpparatus 600, the

I nstrugsozens/ mduheappdrahyidd) REMAY Otdfkalt MitPss 02Piok lirConviidel €dr
Det ection and Resol ution function 614, which is configured to effect

the met hodoPYgmeRicHBEl inking sural Grovieergpoduigsiteecthes FRS Cirqyits may include
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things, the Pilot PN and AP ( Sectorl data derived from ATs or ot her

APs. WD 2088701 6&@@%@2@ osylofz00 gvaenlq.ry[ 004010 or tsiailasxdarjicefop fstaring,
6, the nenor.y, om Access Menory) circuit.
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The exenplary Ftl suc ion 614, are software
rout i ng@37jodul eThanalsotivetatrauitsed(s. indihde neaemwmmtstto @)i@essancdn@dtsi@ms
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can be midebﬁfferQ{afhefioﬂitlfeQizltatbuTsﬁ%Befo&%ﬁH@@oﬁ%fEﬁMk 660, @€dhr ds €@ bheyor
Er asabl e Progranmmbl e Read Cnlg Menory), an EPROM (Electrlcal
e

Pr ogr anmmabl &9 Ad S-OAditiRBH )N @SP@@FT@ REBHER PY0 sHRIYPd g ABjorbase
(Appl i cati o, 5pe (flllef thﬁméewe? ghalif4obhlag llﬂctll)de F aﬁgﬂﬁo' than€th® ¥nd 1%@61\!6 via a

optical disk, and other conputer-reatable media well known in the
art. [0041]wumk@shﬂ¢@ﬁ@pﬂﬁun@@rnhatAThe appar at us 600 may

al ter n%dﬁ}el y i n%hyﬁlﬂ&;n%ﬁé 604 may be configured to perform the function of data

management of the data bus 602 and further perform the function of general data
processing, including executing the instructional contents of the memory unit 610, It is
noted here that instead of separately implemented as shown in FIG. 6, as an alternative,
the transceiver circuits 606 can be incorporated as parts of the CPU/controller 604. Asa
further alternative, the entire apparatus 600 may be implemented as an application
specific integrated circuit (ASIC) or similar apparatus.

[0039] 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.



interface circuits 608 or simlar devices that may be used to effect
communi cation of PilotPN information to other APs, such as via a
backhaul 616. In particular, the circuits 608 nay be used to transmt
and recei weo megsagas for either receiving or sendi ng PPCOWRN08/070096
information to other APs for changing PilotPNs in those APs having
conflicting PilotPNs. [0042]FIG 7 ill g]fsl}rat es anot her exenplary
apparatus 700 that nay be utilized to ect the nethodol ogi es

di scl osed herein. It is noted that apparatus 700 nmay constitute an AT
or ot hgn4sjui t abl thae:quﬂ@oﬁ(lﬁGgé,, thpmeoessart 6 drmay sod RAdt (Fomdoh Access
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Wi rel ess copilicetidn Specifioninfegyatdtl Circhige @ mtigngiicy disk,hen dptavak disk, vemd other
circuits 706 may | ”C%ﬁfi Iﬁ L’r‘iﬁm ts.to transmt over the wireless
link 710 t o PHRUGHEAGP SHTR® n‘[“ﬁb‘&ﬁﬁ% CPU control | er 706
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further the function of general data processing, including executin
the instructitefsr cEemtsetfbsoroimisredayishpipt oy e sed to ffgel C%@l@awﬁ&n
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[0042] FIG. 7 illustrates another exemplary apparatus 700 that may be utilized to effect
the methodologies disclosed herein. It is noted that apparatus 700 may constitute an AT
or other suitable hardware (e.g., processor, or a collection of circuits/modules),
software, firmware, or any combination thereof for use in an AT device. As illustrated,
the apparatus 700 includes a central data bus 702, or similar device for communicatively
linking or coupling several circuits together. The circuits include a CPU (Central
Processing Unit) or a controller 704, transceiver circuits 706, network, and a memory
unit 708.

[0043] The transceiver circuits 706 include receiver circuits to 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 ATSs.

[0944) 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



[ 0045] The nmenory unit 710 may include one or nore sets of
instructions/nodul es. In the exenplary apparatus 700, the

i nstructions/ nodul es i nclude, anong other things, a PilotPN Conflict
Det ect i on vemeboRerotiut i on function 712, which is confi gecedstosebiwsct

t he net hodol ogi es descri bed herein; namely the processes of either of
call flow diagranms in FIGs. 3 and 4, as.wel| as one or nore processes
of the method 500 disclosed in FIG 5. ¥ is also noted that menory
unit 710 nay store an active set or list of all APs with which the AT
devi ce has incaippettd dFhpasts adtthey €PSktonrelert Hedn Ae aufsgbleraltesiatiivg rthapntAP

(or AT) to derive the set of all APs; nanely SsiD. di.scussed.ab.
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means 802 1 SRt HoBEs sgd WseGPPR BHHS AN M FELEER o TRy ihory
i s noted thatcuitothet sh@0? whigh thempdnebent el bylatilet dr aowphtientype.0As an
nodules within an AP as well a onents or .nodul es in one or nore
ATs. Furt hePHigRder Mg Remame 85 THayoo PRAY Ghets it ESmsbilot &1
in the AP tBEPROM {(ERLRicEIUE Hrasbik OPé@fahPhtBIcARSad Mily SMEAMSEY, age EPREM
as well as conpanents in one or nore ATs that respond with Pi| ot PN

i nf or mat i on(klecttieid Pepgerymeiie Reed@nixdderaeryh ey (Besd/Pplydvigmery), an ASIC
connect i on yigductng Sl oW A ABHAMY 1 diloFericaisl dres Rl 8k Yond e
90 2000/ o120 gk Selee She T R bk QR JS Yand olfer
i mpl enent ed cowpuicreroidsblsanidia well kmpwAFindlichrATs t hat are configured to

i npl e t he calj~ fJl. E 4 s i ces r
o't i THATE the. Fichct B Rlss Sh e aPhERS s odbe TEf Sobu Bl RS R
APs. The i ntmaynmt itdlived doe rasebiinyy Pita#N eolBOEnsnery chrifbets. belt donpiedi ihat th

to various other ul es .or. neans i n. apparatus 800 via u 04, or
S bar oyt ST (3t ORISR B AT OBMO PR, aftehouid be Furer
cont enpl at edetellai@\EclostéN@ipaf@lseI IO Rotdimipdady hp BRdnaad shiy ¥ AP, B

i npl enented with the assistance or_ addition of an alternative nodul e
or nmeans 808aY fanscand EriemenidiogspehhinfatA bRy elso Belusigdmplamentasion gbthe

of all seco =1 il h et , of
Chas! ot “or VLA B RSEYS, QR e JELhOL B M B
fromfil#048] ti er AppagktboBE0 efidledss 2 moidulc adri mpanef808 fpueicierminite awpt b a

e 2 Sy ST (LDILLR 80,958 AR SBCLSPY b id 7o

cKna as an exa a
i nf or mat i oncafiporehigbbobilulgs ARBinkn gvihast welt fxooenpditsits whhetularie oseaanske

tier neighbqr aratus 800. From the second tier APs, npdul e 5

Lhen al so. aadis FOrRTRH HorRRE A1 PO 11 P GO v EhORPERRAREe 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



to a nodul e or neans 806 for determ ning a set of PilotPN codes
(e.g., SpN) used by the set of the plurality of access points. Mdule
806 may be inplenented, as an exanple, by conponents within an AP, an
AT, or a cvibiogratetin t hereof . Exenpl ary functions that PaoBySnes/070096
enpl oyed by nodul e 806 include the functions described above in
connection wth FIGs. 3, 4 and 5. [0051] Apparatus 800 further

i ncludes a nodule or neans 808 for detecting whether at |east two
access points of the plurality of access points have conflicting

Pi | ot PN codeedilas$i®d may tlse bs emnpledenied nwithe dorhyonenid uh @s BB 2nddl's8i0&, are

M T
conbi nat i oninfithes €l funftloRndfl dtdtmitime tHeomrs of Hat plimytyoel &8PPI TYednfbimation
nodul e 806 i ncl ude thg funitions descri bed above in caonnection with
FIGs. 3,4 affd®5%d pousey'asiarmay (enabrommaiGeie 1R aous oSt MogulsY ommgag
810 for all gCabhifis800 VaSbuERIALPNERAGHB e @RBmRbichith Rbpligast two

access points having conflicting PilotPN codes. A nodule 812 is al so

f eat ur é94%lor al | bentlbmepragmplatgdthoweseacthntiseliction Prmodule &2 soilddurtiar dm
VD 20097 012413 BETASAARATI00R A bl L & RHLALENoAHES: hailied o
0 e a eas S avl ng

one remai ni Nng- access poi nt WO access poln
conf | i cti ngaffpridetieNiecotiésition to bs baet @d 4 heveynefdul esoilficratl] PAPN3end

be inplenmented w thin.o n,AP, . as a anmpl e. .s further noted
Chat o1 tner gt strude BB SR e i Hofie &5 dptiniahe S
al | ocat ed PtitioicRNb68dRS Lift OQRhbLAD EFfed MATatiGPST 4 Huedy thef mhPbetsiietd by
changes to the PilotPNs, of those APs selected to have their PNs

changed. [08531H fPragdinitBisd #he fabisarcation) Bots Was) ten deipdhorie HB6 ivéhal

conput er reggabhg, JtRdicWimAE, BBBRIYneMhER &%é%gﬁg&{dggwﬁ&om t& IHRELAPs,
conputer readable instructions and data for effecting the processes

and behavi owhiph agheccord hor eigifborshie appaiatue $09.n Fegep dreatcomndgdy APs, module

Additional | ¥os BRRALSLURDAN IRYEL UGS 2RI ERIBAL1RLLI SPQThA 8l O

execut e the conpu readabl'e instructions in menory hus
nmay be conf igudéition of i éostienadineofonodwby &05froaycnisarn shab thetshieofvizer plotakity of

ol es | BRSNS 20% A0SR Byl LN O 5 ARPYE AR M
the first PilotPN and the at least second Pilot PN codes.

[0050] The set of APs (and associated PilotPNs) may be communicated by module 802
to a module or means 806 for determining a set of PilotPN codes (e.g., Spn) used by the
set of the plurality of access points. Module 806 may be implemented, as an example,
by components within an AP, an AT, or a combination thereof. Exemplary functions
that may be employed by module 806 include the functions descnibed above in
connection with FIGs. 3, 4 and 5.

[0051] Apparatus 800 further includes a module or means 808 for detecting whether at
least two access points of the plurality of access points have conflicting PilotPN codes
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 thereof. Exemplary functions that may be
employed by module 806 include the functions described above in connection with
FIGs. 3, 4 and 5.

[0052] 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



met hods and apparatus afford automated pl anni ng/ conflict resolution
for PilotPN codes in a communi cation system It is noted that by
iterative or periodic discovery of APs and associ ated Pil ot PNs,
conflicts weews®m2A | ot PNs nay be effectively di scover edThisbws/eroass
actual PilotPN collision occurs. It will also be appreciated by those
skilled in the art that the present rretQ40d5 and apparatus are thus
effective in mtigating the adverse effects of such collisions on
operations such as signal denodul ati on, decodi ng, and further network
si de routi nghe FSOBEIPN cpde tonaddeast omdretiaming $necss pooit fof theoat deast o access

hi erarchy of .. S: | .pr es .di scl osed Is an. ex | e

exenpl ary a %@%ggiﬁ%lg%%g%lgg g%%ﬁﬁcfggcfsgﬁgﬁrrgﬁcg’rté?{é'&%qu‘?ﬁsw sanij.lﬁﬁi%fr?ﬁ' $5d
that the spéuapléinented dithinatr bigiaarl, alyn efangil€ps it furthBEnPEDERSSBST HBYcde
rearranged while remgining within the scope of the present

G Scl osur o. RS TS At Y oiat HEBTCH AR AR IpTs OB GperR © W eHeore
various stepget APRirS@IR 18 cBbdhanRPth AE ©ilHPNs VB dldke WPs BOediidoliBde IRir
the specific order or hierarchy presented. [0056] Those skilled in
the art wil PNaghanged-ate that information and signals may be

e esqiisd usi ngh 3R, o hhahy @b Hht ifIS of SENORN bR Hhdable
techni ques. For exanple, data, 1nstructions, conmands, information,

si gnal s, bi medivgyerootmeryatedice ¥il h sonfipmtedastdre corefreerenadilict instowtitrauind

t he above d L1 pli.on be repr nt ed vol t ages, currents

el ect r onagnatt gl e TR hE BRIV RS oF ts B RS g B i drppigs
or parti cl e800.oAdditiynatigrdpbivatuk 800 hg tretfde a pMdessor 816 configured to execute the
2009/ 012271PCT/ 1‘18204%3(6:070096 15 [0057] Those skilled in the art wll
further appFEBRWUFTaetHale PHEICHES 1B FEMArY G128 itk magheceantisnisd ke execute

nodul es, Ci pidbilore R tigh AT thd Piioss ﬁe&ilé%ﬁﬁﬁfaﬁé?&gs ggb.connection with
t he enbodi nents di scl osed herein may be i npl'enented as el ectronic

har dwal®34lc orput bylighg of fia pkoveskiscessiobi ¥ san brppestiatestthat theopredeatly fligclosed
illustrate IS, 4 I ] . i .OuS
11 ustr at i ve s BERPIARERIRI hidn g PRRENDL G AR RAT AL BT
have been destrihmdniaitenesygemerlalid yotechthhebnicrefive dreparioflisntitcoosralol taPs

Whet her such_funct. onal.j IS i nt ed_as_ hardware sof twar e
depends upord ASSHART Al Sob Rl rat R RRS A b s, dBictered
i nposed on béfercamedcalal PiytBNebllisibh@seurs Kit Wik disb Be bf@edittd BRYhosOTUiBAERT
t he descri b%d furﬁ{tji nality in %(fryi ng ways for each particul ar .

appl i cat i onMepiit é e PHSPEIBHDANS U1 #RIisons thwoalfertystin gaitigating the
i nterpreted,@grLABLOYr ﬁl&l%ﬁfs_fo:ﬂlﬁ 8n bpQBUIN SuSLAPEe ] dérﬂﬁiu%i@ﬁ,%}:oding,

di scl osure. [0058] The various illustrative |ogical blocks, nodules,

and ci rcui t adyaghennsbyprk side sentiet i on with the enbodi ments di scl osed
her ei n be i npl: f : 1 . 0

o bceo LB De | TR i6 AR E60e el Bl QLIRS idc brhiBERAY Br SR BORE procestes
i nt egrat ed disclosedtis @AStaB)ple af dxemiptirpapgoehesaBsedeation dsipayreo(drEsa), iois

ot her progra I ogi.c device, discrete gat r trapnsistor |ogic,
di screte haPIgaTeA/gSE%O%cgﬁgé eeﬁ??fffco?rdﬁlhfr é’é‘?{%’icﬁ%\tq%osﬁeﬂgh@r @prfaﬁeﬁe@ & %
per f or m t herdattagded OnGilelegmiaindgd Wiehiei fhe RofeNET e PH:PAS AisFIGAFES S Tthe

may be a m croprocessor &u{ .in the alternative, the processor my be
any convent fSREPaNRE Bsbgy claimspregint glemerss 9f dheorarions plgbs it saganke erder,

machi ne. A BPHEESChediBY RI1S81dq0 HIRp&MERIS AL c%%i@arewmﬁ{ehpn of

conputi ng devi ces, a conbination of a DSP and "a m croprocessor,

e.g.,
a pl ur #8056ly of ﬁ@séﬁgﬁb@sﬁdh@ artopidl enpreviate that deformasion sedr dgrials may be

conj unction_ e M .& j t.ian.

[0059] The oL Ting iRCor 21l S ey atbenBnbld 8 edasn

t he enbodi merpididetl astdctiveseiommeans,biefoembide, snelis, Bot kymbaols, and chips

har dwar e, i software nmodul e executed by a, processor, .or in a

conbi nat i on{ﬁéﬂfl nfalsfe{’ft' \Kf)f.%m&c ofhtrﬁ?\}é@?@u uiﬂéox'ﬁailfg?r@’sﬁoaemf% beafgPrRsFRET by
voltages, currents, electromagnetic waves, magnetic fields or particles, optical fields or

particles, or any combination thereof,



WD 2009/ 012271PCTf US2008/ 070096 16 ASIC. The ASIC may reside in a
user termnal. In the alternative, the processor and the storage
medi um may reside as discrete conponents in a user termnal.

[ 0060] The vexampbeg7idescri bed above are nerely exenpl ar yCENE200$1@79€96
skilled in the art may now nake nunerous uses of, and departures
from the above-described exanples w thqut departing fromthe

I nventive concepts disclosed herein. Various nodifications to these
exanples may be readily apparent to those skilled in the art, and the
gener i 6057l nci pl Ewsdelfillerbint thewreivnll frathehappegspitd that tho varidue illusitativgllegigal
e.g., in an_nstant.essaqgi.ng seryice, or an eneral. wreless data,
communi cat i B LlE: Seut; RGeS uR sRPY S FOBET et afisdtiy §fthne
scope of thembalimtntadelobal thesamdbebt heplanmtedTudectiohe Bedpaeoforipueer

di sclosure is not intended.to limted to the exanpl es shown_ herei.n
but 1 9o DRt oo etign st bath ot Clsrdy Sl EraTR, FRs R SRR obe

and novel fgatwh@Safl setRs8dvARiS! iNMustlativé ToMPbRGts hadcks,NoWdEY circuits,
"exenplary" is used exclusively herein to nmean "serving as an

exanpl e, i ngeansceand yeps havadeemeessrived ghoye arnaiglveindeses ofhiaeir MercEpintias
" exenpl ary® yhidRPLuAGAIRARIY s I BRRANN KAl Dr REELEE UBHaAE upon the
advant ageous over ot her exanples.” Accordi ngly, the novel aspect

descri bed hpmEtwizazmlitgioneandeddsige deoggtiadtty ilposehensthopeerfl dybiem. Those
foll ow ng clajns,. .17 THE CLAl M5 FL NI NG THE | NTI ON ARE AS
raLLons: 1 - AEHEEIRGhe fo i RO R TR o8 4ot s
system t hepatiadapplicdiiod] Big: sucle iraplembhttighnad @Bton@fshaulpnur Bd interpefed as
access points; . determni gma set of EilotPN cqodes used by the set of
the plural i f3#ge SRR ripgscope of the PIgsne st Ay hhet her  at | east two
access @@gnt s of ThQaRbudr Alukfrativel 108REE SRR Mb&ulf2 VR CaRultl Cdebdbed in

Pi | ot PN codes;

connection with the embodiments disclosed herein may be implemented or performed
with a general purpose processor, a digital signal processor (DSP), an application
specific integrated circuit (ASIC), a field programmable gate array (FPGA) or other
programmable logic device, discrete gate or transistor logic, discrete hardware
components, or any combination thereof designed to perform the functions described
herein. A general purpose processor may be a microprocessor, but in the alternative, the
processor may be any conventional processor, controller, microcontroller, or state
machine. A processor may also be implemented as a combination of computing
devices, e.g., a combination of a DSP and a microprocessor, a plurality of
MICIOProcessors, ONe Or mMore microprocessors in conjunction with a DSP core, or any
other such configuration.

[0059] The steps of a method or algorithm described in connection with the
embodiments disclosed herein may be embodied 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 removabie 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



allocating a first PilotPN code to one of the at | east two access

poi nts having conflicting PilotPN codes; and al l ocating at

| east one second Pil ot PN code distinct fromthe first PilotPN code to
at | east OVR20080ER2TH Nng access point of the at |east twBCaISHEEOHHNL S
having conflicting PilotPN codes. 2. The nmethod as defined in claim
1, wherein conflicting PilotPN codes i ude one of two or nore
access points utilizing identical Pilot codes and two or nore
access points having PilotPN code offsets insufficient to enable

di sti ngui shASEC-hERNABIC mhrrasids pree ey terminabt IPrhadowtivg, thansocepswr end the
nore access [ . 3 | I Ny l.aim 1, 0r 2, wherein
The tirst prpaepRduntRyTE A ASaRR PR IR BeSa B hal Pl ot PN
code al[togajat ed t Thd deampies dedcribébalalve heastrelyvaxemplasamdphosatskillbdin the art
conflicting PilotPN codes. 4. Th t hod as defined in any, one of
a1 021y R B R o etk Bh AR R FOBH (5 PR EIRTpEl Srafibtes
sel ect ed t owhRosti @pariisd fibMORR alveniRicl @hEINE distldsBe helin. OfarBub alodMcedRS
used by the set of the pluralit access points. The net hod as

of 5,
defined in & Bisp Aampks medynbe Wé(){ibéﬁppéfenf Fethgsskallqd; ip the akcandstBe genasics

i ncl udes a f{. ! r : i LEE:
network i n B ple Seed Rk e B ALG TR B aRE, B BRI plopakin
in any one édrvick ai ey lgenoab wingleey dita comaminigagon Rpploaiddsc eddbontsdeparimgy
random y sel.ect Pil ot PN 1., Th h s _defined . in_an

o chai s 05 B oGt BL PG SE e ol SRR BB TRES A PR pPHR
access poi niiclange deher ftondead td be Igitedoh e latiilNec ctem taer by & he be

set of the plurali of access points.is initiated one of an,
access ter n??FQFd%dé%lg’l‘ﬁ%s?rﬁ’ﬂ‘f)amg‘?t%ﬂlﬁet&e ipH“%‘S]&F ﬁ?‘??‘o‘f%s‘?%@ disclosed
including: nhdin. It is ndd&t et HRIwsREtORMmplaie &l udeaxklubiNBly Ae@8 S0 mean
points of the plurality of access points have conflicting PilotPN

codes in thescAHBS &S af SKATIPIGS NSRS, or ﬂlUSffaféfm’bnfé?ﬁ)e’sqnwi% éﬁiﬁrih‘zﬁ herein as
nessage fro c 1L.nal i i
9 “%%ef}@tlagﬁ rgsg]gte é&%v\%gﬁ@f g 5 ¢ é&s& &S BreBiellor LARAELRE oVBEsther

conflicting et ected.
examples. Accordingly, the novel aspects described herein are to be defined solely by

the scope of the following claims,



9. The nethod as defined in any one of clainms 1 to 8, further

i ncl udi ng: sending at | east one nessage from an access point
causing allocation of the first and second Pil ot PN codes to at | east
one ot her access point instructing the other access point to change
Pil ot PN codes to the second PilotPN cbde. 10. The method as defined
in any one of clains Ito 9, wherein determning the set of the

pl ural i t yueieraG R Prrpdive! fimt REVEAAISN ARE As Fo&SWYI Ng from at | east
one acce ar tnra €Cl access point an active set
of all access points visited by the at | east one access termnal.

11. The met hof mesoddeH allouaehei Pilotai Yoded 16 a efmntinidatiah system, tdnethold i iing:
determ ni ng té'ue set of thei %Liur{al i t%/m%[S_ access points further

i ncl udes: etermiing aief ] @ BN SLEES¥0R a first access point to a
second accessdeponining 7 sopf@8eutPcpderasgih te st of theardusaiiey of pesess paig®ss poi nt s
known to the SeCORIARE RSSO REcss poht-of thORuARY BRceaSoHE hidvB 8 fiictingC| @i M
11, wherein the nessage is sent over a backhaul network. 13. The

met hod ad'eBFFyesl in any one of claims Ito 12, wherein the set of the
plurality of areass: MAIPHSEN LdIEWHES R alifisRo SkcesfbdSRvipDioniGing RGN t 0
a first agdpess point, first tier neighbors of the first access point,
and secof“t 8t nei ghbors of the first access point. 14. An

appar at us f or allpsaging at least crenwromi RlaPNoededigeiceimni he firsidilot§N code toraslefsbone

det er mi ni_ng. : Nk L dteSe ns for
determ nir%g“"?gggc%ssg{m%fo%%{ A%Lt(%%%%gsu@g"g%ﬁngﬁg@%@% pllc())%PNtcE&;eapl urality
of access points; neans for detecting whether at |east tw access

poi nts ofz. t heTid mestal hdd¢fill inatae 5, vhpeh BénSichifelott N Rbdes idlida gneRdif bv@toPiNore
codes; means. for all i a.first Pilot PN . e
e Feast 7 PaE a0E BeriRy PRAE KOS lot bbb bR Bt
means f orinsafficien &t spabdp digtinguéshing bepyeen herseadtiverilofiNEEes othe P stiaReacesdy om
the first,Risl ot PN code to at |east one renamining access point of the
at | east two access points having conflicting PilotPN codes.

3. The method as defined in claim 1 or 2, 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.

4, The method as defined in any one of claims 1 to 3, 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.

6. The method as defined in any one of claims 1 to 5, wherein the first PilotPN code is a new

randomly selected PilotPN code.
7. The method as defined in any one of claims 1 to 6, wherein determining the set of the plurality of
access points and determining the set of PilotPN codes used by the set of the plurality of access points is

initiated by one of an access terminal.

s, The method as defined in claim 7, further including:



19 15. The apparatus as defined in claim 14, wherein conflicting

Pi | ot PN codes include one of two or nore access points utilizing
identical PilotPN codes and two or nore access points having Pil ot PN
code offsets insufficient to enabl e distinguishing between the
respective PilotPN codes of the two orf®nore access points. 16. The
apparatus as defined in claim 14 or 15, wherein the first PilotPN

code is a sanBetdlidg®hEN:@RAQeBSwaLcQE }BcﬂitsrlﬁthcEﬁnla%BNc&quﬁmﬂth\QQm%
east two ss points having conflicting Pilo

t he one
codes. %E)O&‘tgﬁ%dasdﬁﬁ'&?ﬁfsﬁ?"%{%a dB ‘fr ned in any one of clains 14 to 16
wher ei n t he atutdneassly sméingeoasge firh Ot Rbkscotinal © as 8k QE o reb@ikQhe

di stinct from,ap B he set of PilotPN codes used by the
set of thce -{ﬁh@ 1|mpﬁlc|°&% g%ggg%édpor nts. 18. The apparatus as defi ned

inclaiml7, wherern the set of the plurality of access points

i ncl udes sa fi T meto@ ks ey B oAIhiACCH 8 SRl iRlugdRd @ second tier
network in a vi |n| %%/Stof t he ccess point. 19. The apparatus as

defined in an§fm ?:'1“3]“??&3" A 20p8ss PAj, euaingAllpFaEonyqf phe firspind spemrl code
i s a new hilaRN omkyto sietagohedhePideat fitt boEleting 12QtherkB@ss3PRO Sabg PASIPN codes
defined i ains 14 to 19, wherein determning the set of
t he pl uré?th@wongpgoéﬂsgé points and determ ning the set of PilotPN
codes used by the set of the plurality of access points is initiated

by one ofioan agc@tsd bstdefMed @ any ond bf claliRe) BPPMHeREWSiedthi ﬂﬁrﬁe‘ B&Hnk E!urgr'rt?br"“
20, further i means for detecting whether the at

| east twd ass(?mmémc]uﬁ?gts of the plurality of access points have
conflicting Pdﬁtr'@mpfﬂbfcvdl@s ohqretelpacraigele s sngeef nickalagce@moint an active send@ams

for aut ongrByshY visiRAY) AP TBRSARE ([ LAM L he access terminal to an
access point reporting the conflicting PilotPN codes when detected,

22. The apparatus as defined in any one of clains 14 to 21, further

includingl.  The metho@astslided in af Lo ioNgaidd 1 th @A SherOIR BetdMMFAUR sdt bRAR ARality
access p%rfggcesg&%e%‘ﬁ ra,llnclloﬂcatr on of the first and second Pil ot codes
to at | east one er access point instructing the other access point
to change Pi | &nfng aerdeage fan ¢ firet agrews otk 1Pi eonPhécesophint requesting neighboring

second tier access points known to the second access point,
12 The method as defined in claim 11, wherein the messape is sent over a backhaul network,

13, The method as defined in any one of claims 1 to 12, wherein the set of the plurality of access
points includes a union of access points known to a first access point, first tier neighbors of the first

access point, and second tier neighbors of the first access point.

14, An apparatus for use in a communication system including:

means for determining a set of a plurality of access points;

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

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

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,



23. The apparatus as defined in any one of clains 14 to 22, wherein
determning the set of the plurality of access points includes: 20
deriving fromat |east one access termnal in range of a select
access point an active set of all acc§;s points visited by the at

| east one access term nal. 24. The apparatus as defined in any one
of claims 14 to 23, wherein determning the set of the plurality of

?Ccess p@s.nt Sm‘eu;s;rmla@g as'dEﬂHedJﬁ@ﬁnm 14, wherein coff8AAE PlbtEN d¥B&SRAEe dnk OMwalor
Irst access

seco e i nt_requesting, nei
Second + e smepants e SRR B RR R it ERu e o Dbl
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9. The apparatus as defined in any one of claims 14 to 18, wherein the first PilotPN code is a new

randomly selected PilotPN code.

20. The apparatus as defined in any one of claims 14 to 19, wherein determining the set of the
plurality of access points and determining the set of PilotPN codes used by the set of the plurality of

access points is initiaied by one of an access terminal.

21, The apparatus as defined in claim 20, further including:

means for detecting whether the at least two access points of the plurality of access points have
conflicting PilotPN codes in the access terminal; and

means for autonomously sending a message from the access terminal to an access point reporting

the conflicting PilotPN codes when detected,

22 The apparatus as defined in any one of claims 14 to 21, further including:

means for sending at least one message from an access point causing allocation of the first and
second PilotPN codes to at least one other access point instructing the other access point to change
PilotPN codes to the second PilotPN code.

23. The apparatus as defined in any one of claims 14 to 22, wherein determining the set of the

plurality of access points includes:



determining a set of a plurality of access points; determning a
set of PilotPN codes used by the set of the plurality of access
points; detecting whether at |east two access points of the plurality
of access points have conflicting Pil ot PN codes; allocating a first
Pil ot PN code to one of the at |east t access points having
conflicting PilotPN codes;

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 aceess terminal,

24, The apparatus as defined in any one of claims 14 to 23, wherein determining the set of the
plurality of access points further inciudes:
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.

26. The apparatus as defined in any one of claims 14 to 25, wherein the set of the plurality of access
points includes a union of access points known to a first access point, first tier neighbors of the first

access point, and second tier neighbors of the first access point,

27. An apparatus for use in allocating PilotPN codes in a communication network including:
a processor for:
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 10 at least
one remaining access point of the at least two access points having conflicting PilotPN codes; and

a memory coupled to the processor.

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



