WO 03/ 010908 PCT/ US02/23915 1 SYSTEM AND METHOD FOR FRAME SELECTION I N
| P-BASED CDVA NETWORK 1. Field O The Invention [0001] The present

i nventi orwoaBalmss generally to enabling a wirel ess tel epheag/ushzk3ons not
required or generally configured to support voice over Internet Protocols
(VO P) to nonetheless communicate with wireless tel ephone infrastructure
that uses IP structures or architectures, with | P-based conmunication
bet ween the wirel ess tel ephone infrastructure and any VA D- based

infrastructure being su [ 0002]
Wrel ess tel ephones, u@ﬁgigijgﬁ\%QEE ﬁ%gg& E@i @ghones t hat
comuni cate using Code Divisio Ity spread spectrum
nodul ati on techni ques, conmmuni cate over the air with systeminfrastructure
using wirel ess tel ephone over-the-air communication protocols, e.g., the
CDVA protocols known as |1S-95A, |'S- 95B, and |S-2000. The system

i nfrastruclLure, Field Of Thellnvéitichde base stations (BTS), base station
controllers (BSC), and other components, connects the wireless tel ephone to
anot her conmuni cati on device, such as a through land |ine or another

wirel conmun N, o i ais
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assenbl ed teatiRed oY Qeficraldy cenfiguréd wsmfoem%lye to@ert hﬂeﬁéﬁﬁkﬁdidbls\/mm) &o
talking to each other. As m ght be expected, the over-the-air protocol is
tailored t eone@hﬁl@smcg@m»mé!eé@@ viaiseTEleRhonsAnfrassuciuse thatises [R $IUGRIES ATz e
over-the-a of
signalli nghLerlrll %?l?rr%% |R">(§tr}1”f)n)%cf3 fﬁ?ﬂ{mﬁﬂ@atﬁb befle gh g{e%%ldﬁq ?%H%%@@E?I%m{ﬁ%ﬂ lgetl vel y
smal | . [ 0084d andy VOIR-bssed irfvdstiu@biretbeng sapporteet , conput er -t o- conput er

comuni cation using Internet Protocols (IP) has beconme ubi quitous.
Furthernore, it has becone desirable not only to facilitate conputer data
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[0002] Wireless telephones, such as but not limited to wireless telephones that
communicate using Code Division Multiple Access (CDMA) spread spectrum modulation
techniques, communicate over the air with system infrastructure using wireless telephone
over-the-air communication protocols, e.g., the CDMA protocols known as IS-95A, IS-
95B, and IS-2000. The system infrastructure, which can include base stations (BTS), base
station controllers (BSC), and other components, connects the wireless telephone to another
communication device, such as a through land line or another wireless communication
system.

{0003] In the case of CDMA, voice data is sent over the air in packets that are collected by
the infrastructure and assembled into a voice stream, transparently to the speakers who are
talking to each other. As might be expected, the over-the-air protocol is tailored to
optimize wireless communication. For instance, to maximize over-the-air capacity, the
over-the-air protocol contains a minimum of signalling information, and the size of a voice
data packet is relatively small.

[0004] With the growth of the Internet, computer-to-computer communication using
Internet Protocols (IP) has become ubiquitous. Furthermore, it has become desirable not

only to facilitate computer data communication using IP, but to facilitate voice



communi cation using IP as well. As but one advantage afforded by using IP
in a telephony infrastructure, nmuch hardware such as switches can be

el i m nat ea oatth9esi sti ng conputers and software can be u®ed/tisnytmaz,
reducing cost. To this end, so-called voice over IP (VOP) has been

i ntroduced. [0005] To support VAP, a gomunication device nust have, anong
other requirements, |P capability, i.e., the device nust itself be able to

conmuni cat g, Hﬁ{uﬂgfli i6h u%ﬂgjlp' o WS s BAVGhe aftParidzeARdrRED 5 ugxq%l @6 a?@l%pl%n?s ent

invention critically observes, however, that Tequirin rel ess
t el ephone imfrassectie fuch hzirdiavsl’raeacmasesmtth@mn be e]alparatetdyarhmxaamsch@pm«erss not

necessarily _designed maxi m ze sych capacity. .l nstead, VO D accounts for
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t el ephony ngha% h&od‘{(gg data packet size of VODIis relatively
| ar ge, n‘g re e packet size used throughout the wrel ess

comm[uOOﬂtl on | ﬂ"dlselbpcyt ‘s’Oﬂ'] a&smnlmmmaneh dedcd mhsiaes)@mong ioftgr rqeirernérds,ai r
protocols such as 1S9 ) pi cal packet size in the IS 95
protocol i ¥ ¢apabilithas. Eh‘?éieglﬁgmé‘r“s&]f@f:ﬁbl%oC%B@Réltcatﬁé‘é'&éllp SRABIEPBENIE a
typical 1P, B{b &gé( configuring a wireless tel ephone to comunicate
usi ng both If over the-air protocols conplicates tel ephone design,

adver goebg) st rai Mhe Ppresehaidventi@s etiticaly ¢lsetyes, powever, harmpeduirniiyg ayweirelsss
coding, and so Onéh and _increases costs. [00Q7] Nonethel ess, the present
i nventi on [FRRBERE here Y QI diminighssi qrenbediisapapivebecerse WABIPLs njj nespssagly

tel eph
accor dance PR f Bz AR gafiy) ink R Vb UE bt HERESIEABIN" | e
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| NVENTI ON [ 0008] A voice over Internet (VOD) systemincludes plural access
points co clétlie’@@"e\)(ﬁ largencoaped tedh?nhﬁi:l?f’étsi‘@nuﬁfévﬁhﬁ‘e@ O thy WiredPssel ess

cormuni cat F@;&m‘a 8&1 1% risén & ih wn%[eg% R %h dﬁél%tsmlg %vél’-tfmé-ﬁfr?@ft?cfois%ﬂ&ﬂ 4t ernet

pr ot ocol W re SS communi ca evice~ transm ramnes

informati oIS 9&n@hcﬁecﬁ Jartgpicalgmeke sppeiin thelSHEY pratoes! & lagehameahesizée oha ﬁmglea
first conmmunication device, A second access point assunmes franme sel ection
for the fi Pagket bepdsuemployedin ybwpicebRnMereover captigrmgreyirelssscislsahens

reached. V\Qngg(ugljcgt%ol?snjlogcﬂ)tﬂsﬁ’zégdg 83&-the-a1r protocols complicates telephone design,

adversely strains available resources (e.g., power, computing cycles, coding, and so on), and
increases Costs.

[0007] Nonetheless, the present invention understands that it would be desirable to enable
wireless telephone communication using an infrastructure that transmits data in accordance
with IP principles. With the above considerations in mind, the present invention provides

the solutions disclosed below.
SUMMARY OF THE INVENTION

[0008] A voice over Internet (VOIP) system includes plural access points communicating
with wireless communication devices using a wireless communication device over-the-air
protocol that is different from Internet protocol (IP). Each wireless communication device
transmits frames of information, and a first access point undertakes frame selection for a
first communication device. A second access point assumes frame selection for the first

communication device when a predetermined threshold is reached.



3 [0009] In a preferred enbodi nent, the wirel ess conmuni cati on device
protocol is a code division nmultiple access (CDMA) protocol, and each
first andweasonmdoaccess point is a respective first and Pexarsd2/COMA access
point (CAP). In a particularly preferred, non- limting enbodi nent, the
access point is a base station (BTS), gnhanced with the |ogic described
herein, and the infrastructure need not include a base station controller

(BSC) d§P10] Aﬁ? Jbr&rdtémoranﬂé qh@(m%g@a:ammhl@xﬁo&mo@ pﬁfg&fl%ja code

i npl e nt ation utes a ect or nctional ity over

functi onal titvysmlhatultll}ﬂe deesy ((DIDMaéc) wuecol; hed EffAsfirscand fpeotdatcgdst paifit ias a
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entity assunes ectl on fo i rst communi catl on device en a
second t hr dsdeaibed hfﬁ'ﬁlﬂ’lﬁﬁfd’lﬁd mfAtstrudftufe nepdhottincliliea basegratioftabhtprllzp BEC). f r ame
selections for the first communicati on device and A forwards the frane

sel ecl99%8k to t A ssbfath by siepler d5tar belavethe Brefered: mplapsntatgmedisirifates a
sel ector eQéléchr ﬂﬁ&&&ﬂd{;ﬁ&& Ht%tc/iﬂ%a"ﬁ}" esﬁﬁﬁlgf?&%%ét IQQPIS&JBﬁtea%QQPﬂe eApsar e

within a eterm ned “correctness ector entity causes
t he seco n d cﬁﬁtﬁé thoughs sfiase sefer@irentitg tiac teceined first ddnemibnicstioncienioce framas fram
devi ce. 011! I n anot her  aspect, a method for frane selection in

f

wireless c rGéP.Wncrefrer@reshwfirl%rgqarwt abMPRIEPT femesslestitn @hrhﬁjlrst
comuni cat fp RS HE s Aomiaiibafbn! ddvRbe, PIRRIEAN garect&%ﬁﬁéi gggpg)eg flafRSt one

wi rel ess communi cati on evr ce using a non-Internet protoc

over - t he- akéledtiohApr the Giracommubietib deticdahen stsetbnmhreﬂxotme r&athad. pAuhil ity
of base stations in an infrastructure. The nethqod includes selectin
frames froRPinhdhieceneSAPRIAPRIRS HamE electipny ferdhe first ﬁ@nmurlwt%éwget@%r on

(BTS), andy Q%p{ ti i ce at
a second b ée S stﬁ %g }B#ge{c{l %1% 3 e&t}‘f th'ghlgtﬁﬁglrt&g 1re%a Vgg?rrgg]t%er
program pr egleor bty udbesgmlingi t(hatrrﬁams Jeluctionty fram ciadl hqcoﬁ&tcadoll’ iasdiwithira a

sel ector base station (BTS) in a wireless tel ephony infrastructure that

uses | P. LBtpdetcraingd carsecisss dreshoidnthsselpctorentisy sausesrhe picend COF tassmen at
| east O“QfBﬁa%geﬁ&%d ﬁg\fﬂerhrgpﬁ%rﬁrg&r{lgﬁloﬂ%ﬁldée and a CDVA wirel ess

communi cat i on device eans hakd of f the sel ect i ng of franes
of infepption i mﬂdﬂ@spémtmtfbﬁ‘fmﬁkesél@ﬁon for omiré168 comnemicatiobdsce

station to a substitute base station upon reaching a threshold.
infrastructure includes establishing communication between ‘at least a first base station
(BTS) and at least one wireless communication device using a non-Internet protocol (IP)
over-the-air (OTA) protocol. The first base station is one of a plurality of base stations in
an infrastructure. The method includes selecting frames from the wireless communication
device at the first base station (BTS), and then selecting frames from the wireless
communication device at a second base station (BTS).

[0012] In still another aspect, a computer program product includes logic means for
dynamically establishing a selector base station (BTS) in a wireless telephony infrastructure
that uses IP. Logic means establish CDMA over-the-air communication between at least
one base station in the infrastructure and a CDMA wireless communication device. Also,
logic means hand off the selecting of frames of information from the communication device
from the selector base station to a substitute base station upon reaching a threshold.

[0013] In another aspect, a communication system includes at least two wireless endpoints

configured for CDMA communication with a wireless communication device. The



[0013] In another aspect, a communication systemincludes at |east two

W rel ess endpoints configured for CDVA conmunication with a wirel ess
comuni cawoea/0t®es ce. The WO 03/ 010908 PCT/ US02/ 23915 4 @cupsontiis

conmuni cate with each other using IP. At |least a first one of the endpoints
is dynamcally selected as a sel ectorgendpoint that undertakes a frane
selection service for the wreless communi cation device and that

under t akes J@aﬂﬁi Eorﬁﬁﬁxh&%@%& &b otﬂeanéhgw'mlea&r A tél‘f‘elcﬁ.ctﬁ%&mpt)[] 3t he

sel ector en Int to a substitute endpol in accordance wt of f
al gori t hm djidiégllylselegret] ann edlévesr eadpentthatandatakes oframne saidoaon sdtrvicaok (e

system i ncl udes pl ural access ts communpi cating with plural rel ess
comuni cat V! eﬁ%g?ll?g%‘“l?ép% &VigH ?‘E{]@@% u“WE%?%’QP&(ﬂ%SI%W}%C I FPBHEHTRE- ai r
prot ocol t atelsSictidd fbihe S0 HaBEiAPlo PLMLARR o hﬁ’)m in FR6RIafbd 1SS

conmmuni cation device transmts ormati o d at |l east one
access poi hindofitidgdritkms frane sel ection, i ncI udi ng the addition and

subtracti on of access point sectors tq a call. IEIOOlS] The details of the
pr eseff0l#lnvent i GhyetBaethenaspees. 3 veice pyeidnigrmest GHe apstemiipHudes purgkaceesspe

der st ood l;
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i npl enentation of the wire|less telephone sfyst em of the present invention;
[0017] Fi ghpeh wireless comppnicatinn wcqwsm@ eameéroffmfé?ﬁﬁaw @ed phleasitongne of

the COMA Ag %§ pm? q%rﬁlteﬁ'flo | Ca)i}e%felekt!ﬁ'&l W§§£€$ tlife%\ﬁﬁfﬁtoh% ds QACL%QEHS cc@sgur e 3

is aflowc andi n rane se ween
access poi pbmt éeﬁﬁd?sioaaﬂi'l' Al LED DESCRI PTI ON OF THE PREFERRED ENVBQODI I\/ENT

[0019] Referri n% initjal Ig to Figure 1, a systemis shown, generally
desi gi948d 10, #Be detaily fehs PIGSHHMYERIQMAPPIS MRS RBIG Uz mﬁ@fatwf@négﬁ

ot suppor P Mo finteRCcho™ 8 brpfiBing b i OnPn N PR LB T Tey

does suppokdfer tB.liké pass,iafd énivhieh: i s directed to distributing the frane
BRIEF DESCRIPTION OF THE DRAWINGS

[0016] Figure 1 is a block diagram of one preferred implementation of the wireless
telephone system of the present invention;

[0017] Figure 2 is a flow chart of the logic for frame selection at one of the CDMA Access
Points (CAP) of the present invention; and

[0018] Figure 3 is a flow chart of the logic for handing off frame selection between CDMA
access points (CAPs).

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT

[0019] Referring initially to Figure 1, a system is shown, generally designated 10, for
effecting communication between a target wireless communication device 12 such as but
not limited to a telephone that does not support Internet Protocol (IP) and a telephony
infrastructure 14 that does support IP. This invention is directed to distributing the frame

selection and handoff functionality of a selector entity among plural base stations.



sel ection and handoff functionality of a selector entity anong plural base
stations. WO 03/010908 PCT/ US02/23915 5 [0020] By "does not support VO P"
or "does wotossupport | P" is nmeant that the device 12 eit Rrem/usay239e5 | P or
VO P capability, or that it has such capability but for inproved
performance uses a standard over the akr (OTA) protocol such as a spread
spectrum scheme |ike CDVA or WCDVA or other wireless protocol such as but

not | i ed to %%es nlM@%ﬁW"d@és% n%&lﬁ)p%ﬁrfp”ﬁ' @Jﬁm mal&zebﬁe 12

|nfratr cture n one imting ment the device

nobi | e t el et rtas madP by WQIBczﬁpﬂmnSanssmm it s @lﬁdhempabﬂilltbubatcfdlrlﬁfpr(i\hﬂt uses
Code Division Miltiple Access i nci ples and CODMA over-the-air

(OTA) cor‘r‘r‘rﬂ‘ﬁif‘?fa’caf“éﬁrflséf 2 standagd ‘P‘é?é@eélﬁd&Tﬁ‘éIP&H@%OI prdrasesPead tRepryR seMened i n

but not 11 g e SSRCHNOS M| 252000 A8 R GOFBN oot

with the rastructure I nstance, the w

conmuni cat UMTSYRD-SODNIA, s1bit6 bombenjearseitt the infeastriaore ldain aggrion;liriting
anplification to those noted above, include Personal Communi cations Service
(PCS) and e@bedimept thedexics 1245 armetilenglepbenc padmby KYRERSR| SAMBHBS LTSRS e m

(AMPS) ?Q O bl 0138 ChdH bRksiGY R ADA CEVIE) Bhlifleo dnd UDMIR! ©

t echnol ogi e%er-the- EE%TA@ bbmhﬂhlcsy@i #mintedfacel @sdincludes protocbie such as defined in
Tel econmuni cati ons | ndust r&rAssom ation/El ectronic Industries Association

(TI A/ EI A) BetarrddimiteddS $5A, E5RHB DML SatP0cmhotbgsite spmepigicalgetith theed in
TI A/ EI A St &%g% r? %8 Ot her commruni cations systens are described in the
I nt er nati ona e Tel ecomruni cati ons System 2000/ Uni versal Nbbil e

Tel ecgupuni cat i Basiniydes e v(zlkéllésé'EoﬂxﬁﬁMddan systangiandsiclc thegrésegt inhaitioar e
referred to as w deband CDVA (WCDVA), c¢dnma2000 (such_as cdma2000 | x or 3x
st andar ds, c4roAPplyeiampplicatien tP@‘EE[BRMd aTQYG?ETIU%%ﬁTERT@k@WPmPHW@FﬂWS%W&SpI i es

L " RO SR AR o HZRATLI G i

assuned th évi ce n gener al

comuni cat thefoll®ving @fpitaDsy¥eingTCIDMIR, mrrﬁebnﬁsxbmmmplmccammnayd hybeidude
but are not |imted to a wirel ess handset or tel gghone a cel lul ar phone,

a data tr apyxstams bat uﬁsvr beth FERMAgand FBMA Seehinglpginst e rIAMA ¢l Harcwysi6BY 1S and
can be hangescnl)ed 2 he r'&‘glgéo?m%l%lcﬂlo\ﬁgh&ndugtry Association/Electronic Industries

Association (TIA/EIA) Standard IS-95. Combined AMPS and CDMA systems are
described in TIA/EIA Standard IS-98. Other communications systems are described in the
International Mobile  Telecommunications  System  2000/Universal Mobile
Telecommunications Systems (IMT-2000/UM)), standards covering what are referred to as
wideband CDMA (WCDMA), ¢dma2000 (such as cdma2000 1x or 3x standards, for
example) or TD-SCDMA.

[0022] The present invention applies to any wireless communication device 12; for
illustration it will be assumed that the device 12 is a telephone 12. In general, wireless
communication devices to which the present invention applies may include but are not
limited to a wireless handset or telephone, a cellular phone, a data transceiver, or a paging
and position determination receiver, and can be hand-held, or portable as in vehicle-
mounted (including cars, trucks, boats, planes, trains), as desired. However, while wireless
communication devices are generally viewed as being mobile, it is to be understood that the
present invention can be applied to "fixed" units in some implementations. Also, the

present invention applies to data modules or modems used to transfer voice and/or data



nmounted (including cars, trucks, boats, planes, trains), as desired.
However, while wireless conmunication devices are generally viewed as

bei ng nobwbe3/o10s8 s to be understood that the present ineemtisomadan be
applied to "fixed" units in sone inplenentations. Al so, the present
invention applies to data nodul es or ngdens used to transfer voice and/or
data WO 03/010908 PCT/US02/23915 6 information including digitized video

i nformati Omfoﬁwlomxcﬁem@mgﬁa&@ videb hnmﬁﬁon d.ﬁMl 289 coBitBicitd §5thXther
wirel ess links. Further, "commands m ght be used to cause nodens or nodul es

to work i ndawpﬂselﬂmtgewrﬂdm&!dwm&nss binksa ffedher cammandsanight beasedto chusetmadesiser
informati on over. nul tlcﬂke co ni cati ann«éellr Wr.el ﬁ\?ss conmuni cati on
8n¥ Or

devi ces ar &r modujgsd @F’?@Be‘?(ﬁc’%{ 1 TERFAES apghiq Baseft i ons,

nobi | e uni ir?fonﬁdﬁ%ﬁ%%ﬂﬁﬁlugﬁ'cbﬁmunﬁ&ﬁbh EhdnAgis OWiRdlesk BGthAURIEREPME Foes We! €] €SS
units, or sinply as "users” les” in sone comruni cati on systens.

[0023] As slowemétimés rgﬁ:nedﬂqastuhe teviyipdlg svottilelsepomsnmobie witsrsubscoiberamited t h at
| east one flrst nfrastr co nent.16. The first q,o on 16.is a
code di vi ST IAd PpPE e e RO R Coa B O SHTY % CRISTS. S THRUEr b1 y | s
a base Sta%rﬁé‘c&ﬁ%ﬁ%maf@nég@ gded herein, the BTS does not communi cat e

er

with a base station contr (BSC) that is external to the BTS, i.e.,
t he i [foezist r uct Asehdwn dio Emguroi, thonimless &ldpSthe L2samuhesicatebwth ah ldBS®nean be

included in the infrastructure, but w_th the bel ow di sclosed fra

sel ecti on M REASHUBYIS EOMRATIRY %gkghe SVStacW“er[tO]gz‘&]a W%éﬁb‘ﬁ'&"@g‘gt@@ is
al so estab n r y of
di scl osur el‘l‘t'zl g%@ﬂ@ﬁagé& g&fl ) M‘%%fe%@? IS $?%St¥%udb§%sﬁd?rsgétg%d t hat
nore t hanhénen, GABT Sdoes het aonnmnmmteaW&hlabaﬁecstatlbecelymlbn(HSE) thatxsm(yemdse

the function el ectio nd handof f roI i stri d anong
the CAP 16toWg] TFE)’O‘?EFCI ra’?%“ﬁ?é%@ﬂ?ﬁ‘&?%‘?‘é‘?‘&a%&g} y,a cati on

Wi thin thejdideas {hggﬁﬂ'kﬁ Budiflre bRt vs)ﬂhatf)é Bﬂs{vr\tﬁgckgg@@?ﬁﬁl@lseléét% fu;mﬁ)n@ﬁr% 16,
w t ep

18 thus conmuni cate refess te ones usi ng OTA protocol
prefer abI y uniddrtagerCBMABTISUt communi cate internally to the infrast ruct ure 14

th b I th | tel f h A
uppolto2tp, Al o6 segnd CRRGYivslrn Furthaid oy & BTRGY AirFAetRGRILIE BRI OTa
prot ocol t ?lgbgﬁof Aﬁé’c &Hﬂ%&é% 3h5\b§0ﬁ9‘(@8@ﬁ£§6 8, ¥R 189e Liadrtb&d Mal mb the

infrastruc are rea
than two CAPs can be incorporated into the system 10. In any case, the functions of frame

selection and handoff control are distributed among the CAP 16, 18.

[0025] In the presently preferred embodiment, communication within the infrastructure 14
is via Internet Protocol (IP). The CAPs 16, 18 thus communicate with wireless telephones
12 using OTA protocol, preferably using CDMA, but communicate internally to the
infrastructure 14 using IP, thereby relieving the wireless telephone 12 from having to
support IP. Also, by using IP internally to the infrastructure 14 and OTA protocol to the
telephone 12, the advantages of using IP internal to the infrastructure 14 are realized,
whereas the advantages of OTA protocol in wireless communication to the telephone 12 are
preserved to maximize the over-the-air capacity of the system 10. Accordingly, the CAPs
16, 18 can be thought of as virtual IP endpoints, with the actual communication endpoint
being the telephone 12.

[0026] Figure 1 further shows that the target wireless telephone 12 can also communicate
with communication devices outside the infrastructure 14. Specifically, the infrastructure

14 can include a VOIP gateway for communicating, in accordance with principles known in



wher eas the advantages of OTA protocol in wireless communication to the
tel ephone 12 are preserved to nmaxim ze the over-the-air capacity of the
syst em 10woAsmorods ngl y, the CAPs 16, 18 can be thought ofrcasusez/ezoumnl | P
endpoints, with the actual comrunication endpoint being the tel ephone 12.
[0026] Figure 1 further shows that thestarget wirel ess tel ephone 12 can
al so communi cate w th conmuni cation devices outside the infrastructure 14.

Speci fical kye of W%th' b b HGH éé[e?ﬂoﬂed‘ne?@&lﬁ BS'r QoaTN&%ﬁgg%@aﬁ IBhcen

comuni cating, in cordance w princi nown I n
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20. The conmmuni cation between @the VOP V\€F§? and the PSTN éo can be via

a si gnal | i BBYSiabexstest sushanSes Insup t@%ﬁ@ dml Ong g7 metpdandling devicegsuadsy . | n
turn, the g??%h@?ées Ro8lif. 96 BRbRd ﬁl@déohﬂﬁuﬂﬁa\ﬂoﬁ (R ber@Ser GETRBANCS OF

rmdems to co conruni cati on pat e t ar get rel ess
t el ephone Mremdteﬂéiﬁoharmmm«hedimvlhﬁesew@e@OZ?] Addi ti onal ly, the target
wirel ess tel ephone 12 can communi cate with the Internet 22, including

| nt er tﬁ@@ based A¢ditimrbuthegaregevirdess telgphang L2 %F@Wl%@ﬁ*ﬁmtewtm?%r
ot her n?l‘H:tlleFlli Yérﬁetlbqgedc% ﬂ?lﬁltl(galtll(&l ld%\%céls%uf; SIJC%SO lecto ?ﬁterg Q%g or ot ?{ t hat

i nfrastruc conmmuni ca tel ephone s

are outsi deoﬁlbﬂetsnfllraaﬁd maasticeurd 44. SdMmfunthes athe mfrasbedtwedﬂ daheommumcate
infrastructure 14 and the other wireless/cellular systens 24 can be via

1 S-41  protthoyiredess teieptope seienyy T4thatise apside thevalrestagiugt 14 Heompperiesion
architectu 1 kGiql S
execut ed orﬁ?gtt“Lgn Eﬁegﬂfrfl ged(;:utc tju?eetll? 1gc\i/a\}”lllltj'l ﬂ%li%g?&yfél sé/cor gﬁggﬁl\‘/}\f 'E’ %%t 1e flow
chart di scpssesl belrow. The flow charts her einillustrate the structure of

the logic of the present invention as enbodied in conputer grogram
sof t 8] Those Wik theaboyerpverdevs pt thepraspntasciyiteetuen 18 miRdtit is HR0g yisigrstapd ¢ s

'6: lel;;}[q,[ gt g rtﬁagﬁle %ésléﬁttlgé Y5 Qecn!lt&gbﬁ\ tl}%lsa?&?%ét?lrefsﬂugl n?ﬁlguﬁzolm g(;rd CQWﬂ?fSn code

oni c O IC Cclrcul uncti on ~accor

i nvention. tﬂ\mb\ﬁelsddddscdsm Helowe MTheofow Shaifsaetdmﬂmstrmemesnesmemmné logic
enbodi nent by a machi ne conponent that renders the logic elenents in a

form that ihepirser inveatign esambndindds spmputerprparaasaiwatehHirose skilled in ek er )
to perfor My a%&%g%f:e th(?i{ theuﬁ&\g cRQnsS fiftRRaE e @t?lﬁ)c(elrﬁgk 3g l(gg?c efenx%ﬁfé, §&?1V\5'§

computer program code elements or electronic logic circuits, that function according to this
invention. Manifestly, the invention is practiced in its essential embodiment by a machine
component that renders the logic elements in a form that instructs a digital processing
apparatus (that is, a computer) to perform a sequence of function steps corresponding to
those shown.

[0029] In other words, the logic may be embodied by a computer program that is executed
by a processor within, e.g., the CAPs 16 and/or 18 as a series of computer-executable
instructions. These instructions may reside, for example, in RAM or on a hard drive or
optical drive, or the instructions may be stored on magnetic tape, electronic read-only
memory, or other appropriate data storage device.

[0030] Now referring to Figure 2, the logic of the present invention in selecting frames is
shown. Commencing at step 26, once communication using an appropriate over-the-air
(OTA) protocol is established between the telephone 12 and the first CAP 16, i.e., between
the telephone 12 and the virtual IP endpoint of the present invention, the CAPs 16, 18

negotiate among themselves or otherwise establish which CAP will initially function as the



[0029] In other words, the logic nmay be enbodi ed by a conputer programthat
is executed by a processor within, e.g., the CAPs 16 and/or 18 as a series
of conputwo-oaxe®ot abl e instructions. These instructions may/usesexde; for
exanple, in RAMor on a hard drive or optical drive, or the instructions
may be stored on nagnetic tape, electrgnic read-only nenory, or other
appropriate data storage device. [0030] Now referring to Figure 2, the

| ogi c_of t Qe present CA@V%aemhé @Aﬁstﬁ%&é}mémﬁof@w T gfl@rram%gg};\;h% ng at

step 26, once conmuni c usin ppropriate over -

protocol i sespsﬁsaiihtysfoeduebelbpma 1t2hehdnethewmmene122 e mtb@hef infrastriciire 14,
i.e., betvveen the tel ephone 12 and the virtual |P _endpoint of the present

i nvent i on, Feame semogoqelso sntrolihp additien efssgstatravs AP vedors o aeakasgimebile
tablish | t 8
IeD?:T;a1 USIOZ/ Zggwigfb %ﬁfrv\ggrreiﬁsdé V% %4 %ﬁf{gg @%lh&f& GAP Eﬁ a&&%%gkgﬁg/t %erscr:ﬁl?\eéj whi ch

one w || hawgioff fanetics bekekd plgferdbﬂ?ﬁﬁhmmrlﬂAP tah lfd)a’ssffgh&i thel feipbgie 12 when the

tel ephone 12 logs into the infrastructure 14. Frane selection al so
cont r 81081k he ad&Pr instanes, Whesdhe piey venabapreseived from thedelephanegld by eajyial e

bl o descrTEESANIEorT FohAR iR Rt R aRRp LT IR SR BllBroms o

assi gned t kiRtinfrastitiuge14 $fARIS.1On Hrothdr hibad) When WIS Br ﬁqb@ QUi PgihitRilgadaéct tife
received fromthe tel ephone 12 by only a single CAP, that CAP assunes

frame sel etdl¢phane égptms%ﬁ can ugeop negetiation apelesd, tomqnmeowh@h %B will
! nf rf'iSt r uchl"i‘(ﬁ fﬁaﬁne N ctloﬁno IBQ) Oraltol;\e] %ﬁﬁde'm%ﬁgentt\'&e&) o n the

initially ne Che" s~ can use a nego {5on proot ocol

to determ negdalatlslhp@&l%owdnllnclauut%l&xtgaktﬁngtn@@npsﬁilﬂgtrb@ﬁwlngme@mqgea@rghalm ting
enbodi ment used for illustration, the negotiation protocol can include

desi gnat i néforhiaedrppharetli2aas|the fré@asolﬁﬁgr fardhe tqlfmhg@%tlZ s Pgteamining o famige

tel ephone {285 EA8 Ll ARSI RS 5mc9f W M6e LR RBROL P10 Eing T RE AL O
E Shé capﬁ f '}{oﬁ Clgrlogs

frame sel &€t can one nam

into the |mzﬁ,rastructure 14 [0032] In any case, when a Wi reI ess device 12
est abl i shes communication with a selector CAP, the sel ector CAP assigns
the dé¥BZle 12 aln empssarshenp viglessssvico 2 astablishes cosemuicationrith asedector

B e R o o N T S
associ at es fiscf8fsAR%olvMg other communication endpoints. When an endpoint requests a resource
from an additional CAP or is handed off thereto, the selector CAP associates a second I[P
address (such as an IP-port number pair), and disseminates this second IP address to the
candidate CAP only. All IP packets from the endpoint arriving at the candidate CAP are
delivered to the second IP address, while all call setup requests are delivered to the selector
CAP. Additional CAP can be treated similarly. The above-described multi-address feature
supports frame selection and handoff described below.

[0033] Proceeding to step 28, the selector CAP directs other CAPs in the infrastructure 14
to forward all reverse-link frames (i.e., frames representing information transmitted by the
telephone 12) to the selector CAP. At step 29, the selector CAP undertakes frame selection
in accordance with frame selection principles known in the art to select the "best” frame
from the various CAPs to be the frame for the call. Moreover, at step 30 the selector CAP
sends forward link frames (i.e., frames intended for the telephone 12) to all CAPs (i.e., to

all BTS) that are participating in the call, for transmission thereof to the telephone 12.



address (such as an | P-port nunber pair), and dissem nates this second IP
address to the candidate CAP only. Al |IP packets fromthe endpoint

arrivi ng W0 oBlervesandi date CAP are delivered to the secon@Crisazzvess,
while all call setup requests are delivered to the selector CAP.

Addi ti onal CAP can be treated simlarly. The above-described nulti-address
feature supports franme sel ection and handoff described bel ow. [0033]
Proceqgimg to Sﬁﬁﬂe?&feﬁé@?ﬁb@ﬁfeﬁfan%& e 'flffﬁa"st?u&ﬁxléqa \dSconthnddi@tion is
mfrastructure 14 o forward reverse-| frames (i.e., franes

repr esent i ngablished, @XA packetsasusimag Oddh hycd ﬂmkets dlogpthe rvereled} tdlephohe 12 eteect or
CAP. At step the sel ector ke ranme selection i ccordance
wtth fr ame OSRTRRASAS ORRerHEE CPREnEr S fiifs parar P trgbdabcs- i CaBETS. { Fams
from the V"llg'é?é’stha@'%l? e&@mgﬁ Vrvgghﬁ tld Qe ﬁo%aﬁehﬁlsQﬁhéfonﬁ@fo%oﬁl%rconéﬁts%ﬁc@H@ 30

t he sel ector’ dsf link frames (i.e., franes intended for the
t el ephone !DZ)A t/mcaphcl@%%e (earmangedt a3 appfdpanES)) cbhfarmao éP packel ciqpatmengs.i n t he
call, for transm ssj on ereof to H}@r E_I hone 4_ V%) 03/010908

PCT/ US02/ 2398 ;iforngtiopan P issentibrayeh fhg ip s it ivsnd HETBHPISAL t he

infra cture e h & dnSB&fr ufdTdy $aSch as
OTA ngoc_'(sa‘] packeg‘éq P)ri\%mﬁ?tlﬁée gf%%s&%erep on{’a ;nar eﬁ)rtrané3 ormez oW

ot herw se dﬁowgirthedlfﬂastnhdﬂlmtl41ah@amconvmﬂed tdPOFAdmokans By the virtual H’tentipem@APs

16, 18, that are participatin cal To

transfor maﬁféﬁw e QEATRaRkeLs B SEHAS thsria C\PEP%I%Japkf'e%“sgqle“aP@%frPHhﬂ)e@ as
appropr i at @Ttﬁp?ll%%t)? s'Thd @véike 81%52}@5%%}6 OTAT E&‘ckk:&fu? KO i) 1P is
sent through the i1nfrastructure toward t CI pi [ 003 Li ’kevvl se,

| P packet sedchpliPgsekéti might bé eepamedtedintod atsendiednélm QTve pheleepdsoapprdpiatentoe

through the mfrastructure 14 and ar ert d to OTA packets by the
vi rt ual IPC%B%F%% Y@&?C‘)lwt@‘l‘ E%d%‘@f“‘s Zre sent to the tel ephone 12.

The t gngéjf OF mat g@@ phes e ihventiBn reg(l;é'n s%%?}m%lﬁ Helfesit Y@( Sl‘?anﬁfoﬂt € fRpfCESS

for ¢ erting ets to ets eac packet m ght be
separ at ed b¢leqion prettesmbete\rmh I@Pﬂs&hpaelkpitmeaﬁowpmeommaﬂem 0 The prdseritm t O
the OTA protocol used by the tel ephone 12. [0036] The, present jnvention

r ecogni zes IMVEAKoN furtheryiegognize dhat ayuld pe,desizable & fedPFFe 43?%9?9 °§Elaéé1iam9n

process be%&@&ﬁn%?&d@&oﬁ%&%@ éﬁ'?@”WJEQV%%cP@E IR ab iy in

invention turt recogni zes t 't wou eto reduce 8lgropped"
call's as fnewrlraveetostbit lapic flswlhmdefiFighfe et ween CAPs. Wth these critical
obser \[/06(1)'[3|7]0ns ! an]mrrlx(ljencgltgtaetz rs];[elp(zlr(]) {he first CAP 16 is initially selected as a frame selector
CAP for the wireless telephone 12. The first CAP 16 can be the first BTS of the
infrastructure 14 that detects the wireless telephone 12. The first CAP 16 performs frame
selection in accordance with CDMA frame selection principles known in the art.

[0038] Moving to decision diamond 42, it is determined whether a first threshold is
reached. In one non-limiting exemplary embodiment, the first threshold can be a
predetermined pilot channel signal strength provided from the telephone 12 and indicating a
signal strength from the second CAP 18. Or, the first threshold can be a predetermined
pilot channel signal strength provided from the second CAP 18 and indicating a signal
strength from the telephone 12. Or yet again, the first threshold can be another type of
signal strength or other network parameter.

[0039] When the first threshold is reached, the process proceeds to step 44, wherein the

first CAP 16 continues frame selection, and also forwards both all frames received and

"best" frame selections to a selector entity, which can be a software or hardware-



now drawn to the logic flow chart of Figure 3. [0037] Commencing at step
40, the first CAP 16 is initially selected as a franme selector CAP for the
wirel ess welisphooge 12. The first CAP 16 can be the first BC®uwsh2ives
infrastructure 14 that detects the wireless tel ephone 12. The first CAP 16
perforns frame selection in accordancggw th CDVA frane sel ection
principles known in the art. [0038] Mowving to decision dianond 42, it is

det er m ned; @Héﬁ{ed%ntfitityraﬁthe kdIEQSTOAP of &hef@ﬁph?ﬂatxi ﬂleq{éﬁdmfhnﬂl&ath'tm
exenpl ary enbodi nent, The first threshold can be a predetermned pilo

channel si gralec®r reetigt fDrpredylcelmdalfzcabm arbaset ﬁhtecphooTEro]JEr a3SIC), nd distribiutegl a

signal strength fr second CAP i rst threshold . can be a
predet erni A ng e gﬁr?é?segti ‘Qﬁ%ﬂtloé‘t @H@tth pﬁelﬁ’\‘ﬁoﬂéﬂt Wy BHFTHEOJEETNE caP

18 and i ”dhﬁﬁlkh{aﬁtea '099%1' mofd € RPY4Y 15868@th@ﬁ1n%§6@a@i'f5%ﬁhé3eleé&5r éﬁ%& again,
the first threshold Can be another type of signal strength or otHh er

net wor k pansvetfem C[A(POB@I]ARMlemstﬂmndseﬂe;tlonIirrdasmbunddl s reached, the process

proceeds to step, 44, wherein the, first CAP 16 continues frane sel ection,
and al®8% or war 3§e %%%Ofaqnﬂtwqaa @CP@@&}%@Y& greinihe faSWCé%”gé‘r@ ns to

a sel ector ;g ,,%?eno of I I 0
PCT/ US02/ 258 EM isd ¥ waftor {of Rty ﬁgﬁrfahg ﬂéé; e%%reﬁté\goa&%g‘t%hg‘?&m

That is, the shecmdkﬁAP ﬂ&tmsbmmmaframys fodm the teleplemied R tethe is¢lpctofemtityembtgad of

centralized at base station co IIer BSC is distributed. a t he
CAP in thet %&hssfgﬁttgﬁﬁvlém hgrsec t%ema‘éféﬁ@étcmngemmwy"byr REIPR et

herein is ,hdfRLEIFRY Mo Hﬁ?chcme Mdﬂregf@f th@ggedt&%ﬁg e stiBaet rﬁwalnt y_of

the selector entity can nove from CAP to CAP ] ust ranme se ection is
di stri but e(hen[r@l@ﬂﬂje ffdreesse ttectimt CART 1i6t tp suppvﬂb@ntmmiﬁnmnatcﬁctt@nwhmf&su n the

I nfrastructure 14, and an be | enent ed har dwar e SO re n an
case, the SéFelt yfhilesimy V“e%lyé?&:gtoﬂﬁgfr?WFég ion agEp mﬁsem%t% sendy
its frames %romthe tel ephone 12 to the selector entity, instead of to the
first CAP i The second CAP 18 nmakes this change sinply by changing the IP
addr eg®4of t he Thapmeedschemahatitorsfer the cacidremnssofaf setdnel thekledld othissdpiaf the The
selector entity can, then relay the franes to_the first CAP 16 to support

cont i nued pw&ﬁﬁlgmdgeﬁqdéhde&tswmamww indagurg 8. Thfsacandihagsheldcan s eys-
moni tori ng afhﬁg”h’éi? pxse%lal%ﬁﬁfngﬁl pfst dhai tsﬁ%gl?ﬁﬁ{ﬁn Bife £l tHrlshBid. $¥en tHe-second

threshold is reached, the selector entity assumes frame selection and halts the frame
selection process by the first CAP 16 at step 50. Moreover, the selector entity informs the
second CAP 18 to propose "best" frame selections while continuing to forward frames to
the selector entity, and the selector entity monitors the proposed frame selections from the
second CAP 18.

[0042] When the propose frame selections are "correct” within a predetermined correctness
threshold, as indicated at decision diamond 52, the selector entity causes the second CAP
18 to assume frame selection at step 54. The selector entity then halts its own frame
selection and relieves the second CAP 18 from forwarding frames to the selector entity.
The above logic essentially effects a "soft" handoff of the frame selection function from the
first CAP 16 to the second CAP 18, thereby reducing the likelihood of dropped calls as the
telephone moves between the CAPs 16, 18.

[0043] While the particular SYSTEM AND METHOD FOR FRAME SELECTION IN IP-
BASED CDMA NETWORK as herein shown and described in detail is fully capable of

attaining the above-described objects of the invention, it is to be understood that it is the



[ 0041] The process then nonitors for the occurrence of a second threshol d.
this step of the process is indicated at decision dianmond 48 in Figure 3.
The secomdotodne®bol d can be, e.g., a higher predeterm ne@cprusor2miannel
strength than the first threshold. When the second threshold is reached,
the selector entity assunes franme selegtion and halts the frane selection
process by the first CAP 16 at step 50. Moreover, the selector entity

i nforms t hgresRROMEfeHAR erhBoditheRt QER% sresaﬁsﬁvenﬁmmﬁa ﬁ@lhl%qfepﬁgbﬁuaﬂ% lo€ the
continuing to forward franes to the selector entity, and the sel ector
entity nonstlpes niatter whioh cdedadly comgersplhted by tdeprésentrm vdmgion sha oredcGparof 118

[ 0042] When the propos ranme sel ections correct” within )

br edet er m RESORIRTOBOR 4y SRRTREES Biheham MRS etiidh ma CeTBh ariawbitd 52,
the sel ect gfs€ @fu'llteél’ i BHASEE ahfha® %%OMP%P thelﬁesteﬁt hvemibn fs%@é@?dﬁ@fﬁ@)tﬂeon at
step 54. The sel ector enti'ty then halts its own frame selection and
relieves t heiwdbygndthotid thanghe ﬁppemderd:hlmg)sfmazdeda tefererive te e dement itltei t .

The above | ogic essentially effects a,"soft” ndoff_ af the frame | ection
it on_t FORVIERE nof INeEee peds e end o8 LS KBICHNE? Sl BRERMTg t he

li kel i hOOd"% ?1"' BRed Qplisudsl Mﬁfunét%rﬁplé‘&lﬁﬁal@fﬁé’?étﬂéeélé’iﬁéﬂs b fhe GBBTe-16,
18. [0043] e parti cul ar SYSTEM AND" METHOD FOR FRAME SELECTION I N
| P- BASED Géimbéﬁﬁtmedaanﬂmiumem thétcane kaowin de sateri doet torbediatoainl toi thodeudf] y-

capabl e of ttai ning the above-descri bed aohjects of the inventio
to be undePEliRAsY SKIHAR thepart ae ppre ‘6%9‘6‘1‘6%‘3"6 Smfm arefﬂteﬁag%@m ly

preferred eppadiiRledl Lhi&E MOtESVet, s Abtfed e bERESH Rkl ve of
the subject ma!tn%%r whi ¢ q?% broamgy cont enpl %te © Sar%e %resent %ﬁlventl on,
t hat t he somakrat eddhend prag prublanms@ighi obefsolved byeihe q)rqsaﬂsmsanubméor ittobe

enbodi ments whi ch may becone qbvi ous those skilled in the art, and that
t he scope S?CWSW&é?ﬁerWEﬁPWn%Pghﬁﬁ‘}%‘? P Glsment Gomeongnt, o F@H‘W SRot hi ng

other thanie ?a@aﬁraﬁﬂ%% fife@d MRendbd oMl dehi Bﬁﬁ%t‘ﬁgﬁﬁbﬁ ?&dﬁk@éﬁﬂ{etﬂéf’fﬁehe
singular is noP I nten eé to mean "one an only o ess explicitly so
st at ed, butlemehheompdwang oo methixdestep idekpliditiynetitedain thedaiimsn da daiad element

equi vaI ents to the elenents of the above- ri Qed preferred enbodi nment
that are kAERH 8o Passtriehenden hEPrRYISIAAS 9@33‘?&3 @ 13, %*glm&}gyapékv PESSi n t he

art are exg{ i t%tl@ rpsg ﬂ:dm%frfgvg gﬁraggfrﬁéa‘?lecf&'"%Pqn%@cds@t)ﬁﬁlqﬁqloho be

enconpasse e present al ns over it is not necessary r1or a
devi ce or pRrihatle element is rec1ted as a "step" instead of an "act".

WE CLAIM:



to address each and every probl em sought to be solved by the present
invention, for it to be enconpassed by the present clainms. Furthernore, no
el enent, worpon®ng , or nethod step in the present disclo®arasoy2iont ended
to be dedicated to the public regardl ess of whether the elenent,

conponent, or nethod step is explicitlyprecited in the clainms. No claim

el enment herein is to be construed under the provisions of 35 U S. C 112,

si xth paragraph, unless the elenment iscg sly recited using the phrase
"means for" or, in the case of a nethod claim the elenent is recited as a
"step" instead of an "act". WE CLAIM WD 03/010908 PCT/ US02/ 23915 12
CLAIM5S 1. A voice over Internet (VO P) system characterized in that the
system conpriséds: af* VssOVeWBERE OB disitem e eharirteezstiiRghdl e system
plurality 9{) gﬁgegl ess communi cation devices using over the air (OTA)

prot ocol di TErent from I nternet protocol (IP), each wreless

comuni cati on dawvilesstt twansietdssi pginfsr apEBudicating owitat hopluraihver ef nviseledsi r st
access point undertakes selection functionality including frame sel ection.

2. A syst efPREUNGateRderices uging pYsT the HE(QIPN nptore) differpat fEore Buemetinioteren
mul ti pl e agees WK@ -l . : L N ; ?;lpl\aﬁ1 £ess
poi nts ( CAPs e%dg s%/'Es)({ng%&glgLtllor?adz;ég?/&g%gmgﬁﬁ?%gralglrgéeg% .‘ﬁﬁ{dﬁg ai nse?&ﬁgirt her
conpr i si ngfigst aedechpaint wndeitikes selecioni fogetfonakity inéludihg Samesaletiurcat i on devi ce
frames fromthe first access point when a first threshold is reached. 4. A
systemas in claim3 wherein the selector entity nonitors franme sel ection

system as i1 . he sel ector rs frame sel ection
atsums frame 2ol el SRCTbR therT kil thE BT A8 AR ABVEER, Mo

second t hr asigpleladcasy (EBMIAYprofacollarmiksitiemces pointsiraCDMA astbsspaints @ AdBg.ond
access point proposes frane selections for the first wirel ess
communi cation device and forwards the frane selections to the selector

entity for nonitoring. i i rmIVARE] . sel ect or
entity transf erté" fr a%’esyggweéﬁ%h’%%g?thtEﬁree%{@bg%ﬁrcr%mm#?fc%tn?ﬁmggvi ce to the
second accedesctodntity wb&Ainf figgrevittdse comangichti@nevice frames from the first

access point when a first threshold is reached.

4. A system as in claim 3 wherein the selector entity monitors frame selection
by the first access point for the first wireless communication device and assumes frame

selection for the first wireless communication device when a second threshold is reached.

5. A system as in claim 4, wherein a second access point proposes frame
selections for the first wireless communication device and forwards the frame selections to

the selector entity for monitoring.

6. A system as in claim 5, wherein the selector entity transfers frame selection
for the first communication device to the second access point when frame selections from

the second access point are within a predetermined threshold.

7. A system as in any one of the preceding claims, wherein the access points

are base stations.



the second access point are within a predeterm ned threshold. 7. A system
as in any one of the preceding clains, wherein the access points are base
st at i ons. wa@308099040908 PCT/ US02/ 23915 13 8. A system as PCTAISa2/m3975
wherein the base stations do not conmmunicate with a base station
controller (BSC) external to the base gfations. 9. A systemas in any one
of the preceding clains, wherein each wreless communication device is

assigned a firsg IP & Et@ﬁnsaé?rpélﬁﬁr?ﬂ%@ré?ﬂt%%a?esft;itfo% d@&c{i%&%ﬂﬂf;&%wi@ﬁd a

second I P address corrésponding to a second access point. system as

i n any onebade sthiongoertathr (BSC) axtemal tohles kedsa statienssel ection functionality
further conprises: handoff control and/or addition and subtraction of
access point sectors to a call. 11. A systemas in any one of the preceding

cl ai ns, whereingt he gl ity i r

packets to IP pgbketg‘éﬁgﬁo%yé@%n e?fegsfﬁlegfa}%%g&g?%% eglﬁ\te%g\m%g%:skets.
12. A syst esmatnicatiangevicecs @fsigried afireicPidderss targspondihgtoea first Aecefs pasiit
access point: directs a second access point to forward to the first access
poi nt, revapdasecong IF address coprespendiag tey s¢oqad deesnePidlecess point from a

wi rel ess communi cation device; and/or sends to the second access point,
forward link frames to be sent by the second access point to the wirel ess
conmuni cati on de@i ceA dytenAas yis bRYNOAS of theCp@t¢didg olairAd)yWwitsi€in ahe ctladtitom 2 and
7-12 as dependent.  thereon, wherein the first access point is dynamcally
est abl i shefcHEPAlEYBRHCECPIRIFSES i ty of access points. 14. A systemas in

any one of the Rgﬁ&%&g&%@&s, wherein the access points comunicate

wi th each other using 1 . A nethod for franme selection in a wireless
conmmuni cat i on dedditien ¥d B{rAKRMAT aBEShs plaaPic’BPd o a call.

11. A system as in any one of the preceding claims, wherein the plurality of
access points converts OTA protocol packets to IP packets and/or converts IP packets to

OTA protocol packets.

12. A system as in any one of the preceding claims, wherein the first access
point:

directs a second access point to forward to the first access point, reverse link frames
received by the second access point from a wireless communication device; and/or

sends to the second access point, forward link frames to be sent by the second

access point to the wireless communication device.
13. A system as in claim 1 or any one of claims 2 and 7-12 as dependent
thereon, wherein the first access point is dynamically established from among a plurality of

access points.

14. A system as in any one of the preceding claims, wherein the access points

communicate with each other using IP.

15. A method for frame selection in a wireless communication device



14 infrastructure, conprising: establishing communication between at | east
a first base station (BTS) and at |east one w reless communication device
usi ng a neo-Bot@onet protocol (IP) over the air (OTA) precaamso2/239he first
base station being one of a plurality of base stations in an
infrastructure; and selecting franes f{fomthe w rel ess comunication

devi ce at the first base station (BTS). 16. A nethod as in claiml5,
further 1g first conmunication device franes fromthe
first BTS g?{géggﬁgc{or éﬁ% ty when a first threshold is reached. 17. A
net hod as in cl astmlisbingfcomihmicadompetweemer leasoafitsd basegtdtioa(BTSedrelcit least by

the first BTS for the first c%gnunl cation device at the selector entity;
and assumni ABF VHEIsEs carpeticipnidsyice yeing 2 nep-laigmatprotose] IR ey theidPliRe

sel ector ertdt&%l e @aségﬁﬁ&gbéln%om ] adpflhxscll %Pfedstatxjo%s 1rfhﬂﬁfrﬁ§glfcﬁ§c' n

claim 17, turtheér conprising. pro ections I TSt
comuni cat mh device at a second BTS/ and forvvardl ng the frame sel ections
to the selector entity for nonitoring. 19. nmet hod as in ¢laim 18, further
causing the sec8erigdrames dua e Wireless Cog@m@&aflaﬁdﬁwe gli{he first bpse station
conmuni catgg)ﬁsdew ce when franme selections fromthe second BTS are within
a predeter d threshold. 20. A nethod as in claim15 or any one of clains
16-19 as dependent thereon, further conprising assigning the wreless
comuni cation device a first | P address corresponding to the first base
station and a sé@ondAllpﬁtB%IP%@sCl%}B’r1’%@&31?6[’?@%%“& second base station. WO

03/ 010908 PCT/ ugegé{@%?ge,%tcog,ﬁn&ﬁcaﬂ%n V\%'@Qﬂaﬁlés fr ‘Eﬂx@ﬁ{;} é?s gfaﬂ:ﬂ%t&%ﬁtiﬁ o

clains 16-20 as er eon erern no ase I On conmnuni c
w th a basehsh atfllrﬂmhreﬂﬂbldﬂlrbz&:hedixt ernal to a base

17. A method as in claim 16, further comprising:

monitoring frame selection by the first BTS for the first communication device at
the selector entity; and

assuming frame selection for the first communication device at the selector entity

when a second threshold is reached.

18. A method as in claim 17, further comprising:
proposing frame selections for the first communication device at a second BTS/ and

forwarding the frame selections to the selector entity for monitoring.

19. A method as in claim 18, further causing the second BTS to assume frame
selection for the first communication device when frame selections from the second BTS

are within a predetermined threshold.

20. A method as in claim 15 or any one of claims 16-19 as dependent thereon,
further comprising assigning the wireless communication device a first IP address
corresponding to the first base station and a second IP address corresponding to a second

base station.



station. 22. A nethod as in claim15 or any one of clains 16-21 as
dependent thereon, wherein the selecting franmes includes dynamcally

est abl i shwogslbham®es st ati on sectors during a call. 23. A nPCraoas3ih cl aim
22, further conprising: directing, at the first base station, at |east a
second base station to forward to the f§rst base station, reverse |ink
frames received by the second base station fromthe wreless comunication

devi ce; and/or sendi ﬂ%etﬁé@ﬁg " 8aibd 1556¢ a_*ag%ﬁe gfasihms_t.ﬂ) a’%tdeg@rﬁféﬁt fResffond
In ed f

base station, reverse frames recel y the first base station from
t he wir el esgeimal baseadtation dbavhardcat@Awith antekd sdtias comradleaextedial ar a base one
of clains 20-23 as dependent thereon, further conprising dynamcally

det er mi ni n§!@4%%-r ane sel ect or base station fromanong the plurality of base
stations. 25. A nethod as in claim15 or any one of clains 16-24 as
dependent thereon, wherein at |east one base station converts OTA protocol
packets to | P pazket #, mehdd e inldhaimpkEichraing oh®ofBlAnpriét tcaldepacket theredh,. A
method as in claim15 or any one of clains 16-25 as dependent thereon,
further coMbeicy) e selertinghiagiss inedrdzs dynamigaliy estahlishieg baserstatian secfargdyring a2 7. An
appar at us, nprising: means for dynamically establishing a selector base
station (BTS) in a wireless telephony infrastructure, the infrastructure
using internet protocol (IP); nmeans for establishing COVA over the air
(OTA) comuni cation between at | east _one base station in the
infrastructure &hd aACPRROGAT B il 2% NS EQPPUHN&evi ce; and WO 03/ 010908

PCT/ US02/ 23915 . f j j f
information f ro%&‘?ﬁ%{eﬁg?ﬁgglﬁnﬁl}%ﬁ%g?ggr%dg@%%?%f gﬁé l?%éegtglg?rfe}éf (§)r agé&sqr%tti on
t 0 a subst basgtseativags eevsisatllinkfran8. redviveaipipathatsesonasbase statian Moy thef witrdlar
conprising: neans for receiving first conmuni cation device franes fromthe
sel ect or b&BMUBKCAeHIeVIRe; andl@l ect or entity when a first threshold is

reached. sending, from the first base station to at least a second base station, reverse link

frames received by the first base station from the wireless communication device.

24, A method as in claim 15 or any one of claims 20-23 as dependent thereon,
further comprising dynamically determining a frame selector base station from among the

plurality of base stations.

25. A method as in claim 15 or any one of claims 16-24 as dependent thereon,
wherein at least one base station converts OTA protocol packets to IP packets, and/or IP

packets to OTA protocol packets.

26. A method as in claim 15 or any one of claims 16-25 as dependent thereon,

further comprising communicating within the infrastructure using IP.

27. An apparatus, comprising:

means for dynamically establishing a selector base station (BTS) in a wireless
telephony infrastructure, the infrastructure using internet protocol (IP);

means for establishing CDMA over the air (OTA) communication between at least

one base station in the infrastructure and a CDMA wireless communication device; and



29. An apparatus as in claim28, further conprising: neans for nonitoring
frame selection by the selector base station for the first conmunication
devi ce atwDhg/ios®wbector entity; and nmeans for assum ng frameTasbrzidn for
the first communi cation device at the selector entity when a second

threshold is reached. 30. An apparatusj@s in claim?29, further conprising:
means for proposing frame selections for the first communi cation device at

the substituterfase ot afan@Rg 8fd A of AEMBETIRTinkdihatibRMBomelRCt | Ons
to the selector entity for nonitoring thereby. 31. An apparatus as in

cl ai m 27 ocommunaagomfleviteafirom tixSsebtadastepp@ivadnta subdidute base sMiwnei n t he
means for handing off causes the substitute base station to assune frane
selection for the first comuni cati on device when franme sel ections fromthe

substitute base,gtat iAQina?pglragls\%W'&lginaz-prfggggr%@ﬁggg_t hreshol d. 32. An
apparatus as in claim27 or any one of clains 28-31 as dependent thereon,

further conprisimegns franseifiog fastscaymugcition deyimeuitarnes from dleseleetonbaser st | P

address correspondi ng to .the selector e station and a second | P address
cor t espondF o 14 HFLATBD D sk respat foitached

29.  An apparatus as in claim 28, further comprising:

means for monitoring frame selection by the selector base station for the first
communication device at the selector entity; and

means for assuming frame selection for the first communication device at the

selector entity when a second threshold is reached.

30.  An apparatus as in claim 29, further comprising:

means for proposing frame selections for the first communication device at the
substitute base station; and

means for forwarding the frame selections to the selector entity for monitoring

thereby.

31.  An apparatus as in claim 27 or any one of claims 28-30 as dependent
thereon, wherein the means for handing off causes the substitute base station to assume
frame selection for the first communication device when frame selections from the

substitute base stations are within a predetermined threshold.

32.  An apparatus as in claim 27 or any one of claims 28-31 as dependent
thereon, further comprising:

means for assigning the communication device a first IP address corresponding to
the selector base station and a second IP address corresponding to the substitute base

station.



