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DETERM NATI ON OF NETWORK SUPPORT FOR MOBILE IP
WOAGKERMAMID Field [1001] The present inventi ORCTAISAI08539587
generally to the field of wireless conmunications,
and nore specifically to systens and nethods for early
determ nati on of network support for Mbile IP.
Background [1002] Recent advances in wreless
communi cations and the rapid expansion of use of the
I nternet have greatly increased the demand for nobile
conput i ng. CoEERLYDDEIERMINATEAN tOFpNETHERE eBFPOTDIIRR MOBILE IP
technol ogy has played a critical role in neeting that
demand. [1003] CDMVA is a digital Radio-Frequency (RF)
techni que defined in the Telecomunications |Industry
Associ ation/ El ectronics Industries Association Interim
St andard- 95, referred tBACKGROUWND" and entitled
. "MOBI LE STATI ON- BASE STATI ON COWPATI BI LI TY STANDARD
FieldorR DUAL- MODE W DEBAND SPREAD SPECTRUM CELLULAR

[10§|gj§TEM\e y?éﬁhtv‘@ﬁvéﬂimd S e‘s” >;xslalti‘le}‘alilyg9t% afd Wielgh dfs wireless

sidered as an exanple o m f'or application
conmﬁumaatlmes exmiolo dinoent spmlflweﬂb tor eaystams nwaedt iroethods for early

conmuni ¢ viges assign a unique
det rga@a P e Wﬁ”&ﬁ'ﬂ?%ﬂi OTQ}ﬁaﬁ'g‘? ‘and spread those
signal s across a conmon spread-spectrum bandw dth. As

| ong as the conmuni cati ons device has the correct
Bagkgreund: can successfully detect and select its
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DIV@&;%MISE@ gggq(})é?e ClsMa;?gé\#n;ﬁ es %/ ut ngptlcaz,role in meetlng that
derR@idt op conputer, is rem)tely coupl ed to a conputer
network (e.g., the Internet) via the nobile
[1003] epﬁ‘.ﬁ)MA A taodigital Radiodaeguanty efiif)i dechniquef defined in the

TelGriBRIRpIoDS Ity AFRoRab R € Bty Tt b Aseosiatin Interim
StaABSPS5, dbastrdd iaﬁas figros uahdighiasd AMBIREISTATION-BASE STATION
applications. The Internet Protocol (IP

CORUUATIBHETRS FRITANBARIS/ 056887 DRAN- Mﬁﬁéd NAIDEEBAND  SPREAD
sPERTRUM'GEAUL AR S YBREN! WG S PUIBHRhEA " Ay R4S &l which is

considered as an example of a system for application of various embodiments of the ‘
present invention.

[1004] CDMA communications devices assign a unique code to communications
signals and spread those signals across a common spread-spectrum bandwidth. As
long as the communications device has the correct code, it can successfully detect
and select its signal from among other signals concurrently fransmitted over the same
bandwidth.

[1005] The increased reliability of mobile communications has led to a demand for
remote wireless computing wherein a computing device, such as a laptop computer
or palmtop computer, is remotely coupled to a computer network (e.g., the Internet)
via the mobile telephone. Although 1S-95 does not explicitly define the protocol(s) for
such remote wireless computing, 2 number of standards exist that specify protocols
and/or algorithms for such interfaces and applications. The Internet Protocol (IP)



standard Request For Comment No. 791 (RFC 791)
entitled "I NTERNET PROTOCOL DARPA | NTERNET PROGRAM
WORWHOSKI6S SPECI FI CATI ON, " published i n Sept enber/us2®31/039587

is a network | ayer protocol that accommodates

packetization of data for transm ssion. The addressing

and routing information is i2ncluded i n packet

headers. The headers contain addresses that identify

standhed s@sdbegn incatporated \intogmieyi wﬁfelesafmnnuamaéeee@evices. The
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PO NT-TO- PO NT PROTOCOL (PPP)," published in

and rggaivinthdeyipes.prihese AdHpeIeS A ugggmyar,qglgerﬁdwthmythe network to
seleIcf ﬁ%hé@%% t 3a0h ﬁgél{étt {05 spﬁlti'ﬁﬂat%ocoﬁudddﬂ%hug’c NHe@intended

ncapsur at'i ng nu
deslimatiorCaddress. Protocol (LCP) to establish and

[ Ofi:é)lgvlsg G Eg{? {,I?ﬂtlgiilfrt] g)ﬁgt%ggwer% %E@ie%?z&%umg@\ﬁn%ols the Point-to-

Poxrﬁ%{:%b%égﬁPP }qg%fdd W@MW%@%%%& %CEEST fo a computer

netwarkrierd.y theelintemet). tTheaBPP\priotdas! isrgesgibed ldd%equest For Comment

e FELC 631, Audh SROED NP SRS S e appished

Julyaflogy | Urh@PFch' pftobsIN§ictifict sfapidhardd ford@antspdrinig GaMAof point-to-

conmuni cati on, teI ecommuni cati on standards have been
point dinke duedingct taghnisiuesior encapenrting mHlinpeetoredatana Link Control

Pro%?g?@%yw%bg%bgﬁmigg% %é%@ﬁﬁ%w Control Protocols

(NCPsbhld ebetblisin add mnﬂ@@@ netam-tatyer ﬁeétecolmm ni cation

(10 Q%ﬁgggég@gggtﬁgg%eg 35@1_[_8:1%{__@ d Iognt'ﬁ%j \,\EF?#VIOBILITY
SURICORT EORY, 8% ”5%'??‘86’3{ “ferda, 367 4¢ Li:‘é@@"ﬁg IP,”provides

conuheumiogtidroy qian&mﬁs,zdcwtddoasseotuacktreswemr&lesel aspects of mobile
connuni cation systens. As traditional wrel ess
co ni cati on systens are designed for voice

[1 oGS MUWihAt ihan Saddp'ﬂ@n et emgit@ N gbRe BHIBRAON(BGY alstarfRiris C&sr  CDMA
I Nt roduces many chal  enges. Specifically, the

comrepnicgtiemt telecammunization aiswideeds devpcbeen i Introduwbufpé wireless

netfopk, SO pri B85 . Bk Db RRh BT STRLAAUioNBY & 15835,

entitied “CDMA 2000 WIRELESS NETWORK STANDARD,” published in June 2000,
and the Telecommunication Standard designated as I1S-835A, published in May 2001,
mandate a certain communication protocol for use with 3G CDMA devices. These
standards are referred to herein as “1S-835.”

[1009] There is an increasing demand for packetized data services over wireless
communication systems. As traditional wireless communication systems are
designed for voice communications, the extension to support data services
introduces many challenges. Specifically, the deployment of the IP for mobile

devices (i.e., Mobile IP) has a unique set of requirements and goals. Mobile IP is the



standard for |Pv4 specifically. O her nethods of

deploying IP on wireless networks may exist. Mbile
WOR0E@sbwynent in a Wi rel ess communi cati on sysPEmUS2003/039587

presents unique requirenents and issues unlike

probl ens faced in deploying IP in a non- nobile

envi ronnment. [1010] One issu@ with Mbile IPis the

overal | cost of connection tine and air resources.
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for a nethod of early termnation or disconnect of a

beenmsitakishedi de wiraless Retwarks, israssuigasangheaniegtion time are costly
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ere i's a nee ctlng uring or
depiyinegnttio neariagingpand sconservingmesouicasi on that a netvvork
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e communi cations wth a nobile node; T1013]
ther@ issa anegdaligr anmethed opeady t@ﬁétﬂaﬁlngfodiﬁmms%iﬁlQﬁr& moblle device

vorf SR HTRREH ol BT 8 B3Pt R TS Adtnaty

then@uﬁspoét h&&d | Bardat eheth6é@n&iM dRbEtRy dLﬂ;%5]orFPﬁﬁor 4oi ®rigination of
functional block diagramof wireless |ink of a
conypupigation thad @ reiwoil daesinebsyrrast Mebiledfk: [ 1016] FI G
5 illustrates a | ogical connection bet ween a conputi ng
device and a Mbile IP network using a wirel ess
system si m | BRIEF DESCRIPTION OF THE MAAWINGS 6
illustrates a flow diagramfor early determ nati on of
networ k support for Mbile IP; [1018] FIG 7

[1 0?1915 USH@“ §SigS 'agBI%E +|8@’r Sé¢ ba&%n)lﬂﬁl@at%'hsoﬁéﬂ\id?ﬁt iflementing

from a elnavvlreess
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10§30 BE0di & B0ABEN 1 dofstRPPiTos et o bRRIRIER Sygtem that
sup?@ﬁg aAUanber 6f isars;r €l ess communi cation system

[101 4f) % 3 is a block diagram of the communication system supporting IP data
transmissions;

[1015] FIG. 4 is a functional block diagram of wireless link of a computing device
with a computer network;

[1016] FIG. 5 illusirates a logical connection between a computing device and a
Mobile IP network using a wireless system similar to that of FIG. 4,

[1017] FIG. 6 illustrates a flow diagram for early determination of network support
for Mobile IP;

[1018] FIG. 7 illustrates signal flow associated with an origination message from a
mobile node in a wireless communication system topology;



[1020] FIG 9 illustrates signal flow associated with
negotiating a wirel ess comunication |ink using the
weoeysi@misws FI G 5; [1021] FIG 10 illustrates acTiusmwo3/039587
diagram for early determ nation of network support
for Mobile IP; and [1022] FIG 11 illustrates a bl ock
di agram of certain conponenteg in an enbodi nent of a
subscri ber unit. DETAI LED DESCRI PTION [1023] In a
[1 01/9]r el s & innuiaiesaigral floys assnciatedwvitfotedisieriead mobile node with
eermgatlon port f Mobi.le IPis
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comruni cation. Such determ nation identifies the

congnanioatiort linkhesingthe sksteg elbFwhét her such net wor k
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for ngme qstamj [ shed The common nmet hod first establishes

air link for packet data service between the
[102'Ribl | BlGieviTc dllasitptas r @ ddack ediggram ohepertaidgoompanents in an

em%&%b%%gﬁggﬁgunw ty via PPP 3 and finally

registration. In wreless
networ ks, air resources and connection tinme are costly

resources, both to [ sumner .
Therefore, the use ég?ﬁtgﬁr[(‘gé%gwgg&g@un ng steps 1
and 2 is wasted if step 3 is not available. The

present enbodi nents and nethod(s) described herein
[1023] ownf arwm@lesgz cqammucmmsyﬂem resbepder parly determination of

vl upBES S L i SRBEAe ey A G 10 o

dete/mﬂﬁénoﬁ hRage epeor w%md(rm)g rigmatibar oft dbddrhmuniation.  Such
onpatibility determnation prior to packet network

deteeranﬂ@f&n de\ent{f@@ﬂne |Sriafyﬁeoérfbednwé\fqu as rf@bwhéthﬁfdéu‘?@ network
supéBH?eﬁl{)Bfli Up a M, dfréj& hs pl&qﬁ( r?%n Ef\;\%ﬁ i5 &5 c?]rﬁwed after packet

orne for a ne condi erei'n

nemoﬁmmmtuvmmh beem establisinecalThg contthoamethodfirst establishes the
twork support faqr Kgb”e | P. OFqgthe di scopnec

ait At PROREt datassarice DeResri1s wohliadeyiceihByploss msvork, then
negbh&te?‘oﬁﬁgﬁéts daed V&%fn:ﬁ ectiit X W GbBo8NgRY fn?eﬂ 'pEaFFgﬂanMobile IP

e node stays connect ed
reglairabd)msslmmm% npvo@k$, alreratiosiccement comEatioontimeyare costly
b i ndi ' f 1S-835 t - t f
resqpEr 1R 15 Fhe Plodier ahdhinmiimer fnpilrsn RS oh Alieh resources
dunﬁ@@éﬁ)é angnd as wete WP 100 RSERES, AMebid/SPAE PSSt S mbodiments

be used. For exanple, one disconnect condition is
andtrnathqw)odeeswbed ineireig adpwdfion garly dletegiionnfsedwerk compatibility, i.e.,

doe%,; . 69?@?3@3%@%@% be%WSQ‘ ! gﬁﬁvf&lﬂﬁwékrdosrel effidiaNegistration

sconnedt
medterisrhi on otisertviarids dtihel resediPmedant(spallown for a Mobile IP compatibility

detear%lqgtr?cgrll Bﬁ‘ér' t%npallciet network connection.

[1024] In one embodiment, a mobile node is connected to a wireless network.
Then a test is performed for a disconnect condition wherein the disconnect condition
is an early indication of network support for Mobile IP. If the disconnect condition is
found, the mobile node disconnects from the wireless network. If the disconnect
condition is not found, the mobile node stays connected to the wireless network.
[1025] The disconnect condition may be an indication of 1S-835 network non-

support for Mobile IP. There are a number of different disconnect conditions that may



required by the wireless network. [1026] A further
di sconnect condition is that during an | P Contr ol
weoénai4msalss (1 PCP) negotiation the wirel ess net ROTAIS2003/039587
sends a confi g-not-acknow edge conprising an IP
address option. Another disconnect condition is that
during Mbile IP registratios and before the
regi stration request nmessage i s sent, no agent
be wdhder Fos eramplayesmagiscorneat evaditied ibythahkeiondidr eluningeorigination

the PHUOGATRY SO AURATE His VEEISER NPt dFop BT} BREV b (discussed
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required bwmmwelelsefnet\eordxr during origination. The early
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di scl osed e bi.l e nogde, i n to a wrel ess
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ele@fchié eoMMAAii€stiono wite Whe ebemnactame ka [rbd2Hiittéx in  electronic
wi rel ess communi cati on system incl udi ng an_enbodi nent

comypupigation pyithethesaatensa. | Eheynpilg §f@|he§@dso inClUGRE 8 Rpcessor for
exefg@nﬁ@qnw tioﬁsséﬁtﬁ rﬂ%mnw%k’“sﬁcﬁji $he GRSTUGARL | fhe instructions

m 1 ncl udes wor K an agent 1 n
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disclitasti g Aapilectiodiiie ConBaEs 1o el leS TIWAER: LFHen a test is
peri%trr‘h'éﬁsfoqaé fﬂ’lsd@ﬂhéé‘t b&%ﬁé’ﬁﬁ/\/hé}ék{ #d deenheét condition is an early

i npl enenting the nethods and functionality descri bed
indibatien of nelvaBGUPPSETE8 l\:ﬂfbneugzotja‘he@mnnest paodtipn 7, éund, the
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foudmthe esiiaRede Siags cohrgctaneitie asreledsamark” s not
necessarily to be construed as preferred or

[1 Oaal,anAa\gggé;s,s Searmgrigation system including an embodiment of the mobile
station is also disclosed. In addition to the mobile station, the wireless
communication system includes an IP network and an agent in electronic
communication with the IP network.

[1030] The functionality and methods disclosed herein may be embodied in a
computer readable medium. The medium stores data, which includes instructions for

implementing the methods and functionality described herein.



enbodi nents. Wiile the various aspects of the
enbodi nents are presented in draw ngs, the draw ngs
waneodnséoetecessarily drawn to scal e unl ess speecTtiusaloBy39587
i ndi cated. [1032] The follow ng discussion devel ops
vari ous enbodi nents by first presenting a network
i npl ementing Mobile IP to codnunicate data to and from
a nobile node. Then a spread-spectrum w rel ess
[10¥drmubhe atardnesgmptarny’ s used m@ai.veivshereim ie maani'serving as an

exapihy e of EyReion™ TN Ekutonh oo Bl Refin ap "exemptery
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ter network are shown. Finally, nmethods fo

emhqm@g%uywdwe ethei Matiown aspests whrike stpssimentsr ambpreéented in
dra\)élﬁggr §nd! b%lﬁ@é a%rga%t q?éc%rsbgﬁly ﬁ/\gﬁ%}o @8%% tl.J?f'f’éssoré%ecmcally

odi ment” provi as an exXanpte roughou
indichtedussi on, however, alternate embodi ments may
mcor_E g}le vari ous asaects wi t hout
e

t
(10334 lowing, dissHgsia @qVﬁMV%WUS%@Ear I n 9? 9}’ fllrﬁdoresentlng
a né’tﬁ)%?l@%p!ew&ﬂhp%obﬂé IBRG!orthliSichR éal%%aa%blﬁfi' rlrr\%blle node.

system a W refFess conmuni cation system a
Thenea\mmeaduspeehnyrnowhelessymmmudézajtioh reysédrhi isi discussesd. Next, the
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Funefomad rﬁrféﬁlbgﬁ:'él Ebb‘é:k% r%sebﬁé %lféPé@EJﬁHl@@ff a %n#‘p(ﬁh@'@ewce with a
are wi dely depl oyed provi de vari ous types o

compuyiernetyark are shawn. aEIrxabch@etmmsdor theleady dﬁtermfrm@n of network

ion multiple access
supéw W gf%ﬁgglg%t%an%%{j&%ﬁ%élﬁg§tess (TDVA), or sone
[1038]herNordihatt bns t esibodirtest pPO\ﬁEMP\ &Y Hreroxapiphy | thesughout this
certain advant ages over other types of systens,

discURgIoNd eV ol PRAEES SUbBIMOpiEIHAY IEoTpaBiBYanous asRagts without

depgﬁmtgh orﬂﬁi{a%}%@ﬁﬂo‘? yggp%rek}og’rﬂ%gﬂg?gﬁ Jec E%ﬂgaﬁgi%@%ﬂt invention

is aPplipattiebid at gaist pratesdingo sysiedl, - dbdiecled¥ ddramdinBatioadsystem, a

Mot & etk it vy e Sssai T i ol sk B BRgggement o
resdipf®gl "3rd Generation Partnership Project” referred

to herein as 3GPP, and enbodied in a set of docunents _
[1034]c| ubheng presenine #Mhasimest EpPIBYS 112 mmsdz@emmm wireless

con i S mat 535 Gt s T copirea 1o

proidé@nediots ofypes &st ommueatiof s Wb ae8vdisd, HBDHP88561. These
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mulfifle"&&is8 @DNRS 5088800 =T ahdddtion WiGYe£ 2! A #¥bmA system

provides certain advantages over other types of systems, including increased system

capacity.

[1035] A system may be designed to support one or more standards such as the
"TIA/EIA/IS-95-B Mobile Station-Base Station Compatibility Standard for Dual-Mode
Wideband Spread Spectrum Celiular System" referred to herein as the 1S-95
standard, the standard offered by a consortium named "3rd Generation Partnership
Project" referred to herein as 3GPP, and embodied in a set of documents including
Document Nos. 3G TS 25.211, 3G TS 25.212, 3G TS 25.213, and 3G TS 25.214, 3G
TS 25.302, referred to herein as the W-CDMA standard, the standard offered by a



I S-2000 MC. [1036] Each standard specifically defines

the processing of data for transm ssion from base
weneaiiosenes 0 nobi |l e, and vice versa. As an exanpCeUSz008/039587

enbodi ment is detailed in the follow ng discussion,

whi ch consi ders a spread-spectrum conmuni cati on

system consi stent with the COMA2000 standard of

protocols. Alternate enbodi nents may incorporate _
conandiunernamedd@rd. GpaeadtipnTRerthelshipniFrgjegefa 'nrefevad to derein as
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IS-awsowmik: The network at which the nobile node seens
reachable, to the rest of the Internet, by virtue of
[1036] | PEachrsiardard sipgedigally defiaes M precassing of d@ta for fe@nsmission

or SRR b B, Q0B 48 ARl ipgament i
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de | | |
Altérﬂafeh&ngP?fnlx ég?r?ag' ing8 o?&et%t%%hh?ﬁ@z e | ogically

ear I'ts "home net 1] Care-of
[ Oa‘ﬂ]jr e§'isue féhowiRgadifmitionsadret isedribolighaud dbe Joklawingrdiscussion and
t to the Internet, when the nobile

tiedo padbile I EHR
areﬁgggl iedo Mebi BUEAIRBS: hone net work, t hrough
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Cor respondent node: A node that sends or receives a
packet ttbearasblsif| ibe m@r@etthxe visbite &f pondBnaddrege amgjgned to the

oo 50! PR 1P e PR | © |t et e

[1089] mrbm@aéqmnAaﬁédétod hiee Hophe | retwodle that éﬁé@ti\)éwl@auses the
datagrans delivered to the care-of address.

For ei gn Mebi®NRdetrda eraghakle 8t ite Bﬁ”ﬁ}@d%ﬁﬂ‘g tH@d'QOb”e node
I's attached, phen tﬁé‘ﬁg‘ﬁ'ﬁ@ n'o%leriﬁﬂShéﬁa&@d Rt @9‘5‘)% B@twork

its home network care-o dress 1| s
[1046hc hdonee faddredshd heelt adirasbeadsigrevchtet the ardbiie node, making the

Change. IMOpIRNPgR IGIcaly aResr BRaBRST Iels bRw RS Ao de.
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[1042] Correspondent node: A node that sends or receives a packet to a mobile
node; the correspondent node may be anothef mobile node or a non-
mobile Internet node.

[1043] Foreign agent: A mobility agent on the foreign network that can assist the
mobile node in receiving datagrams delivered to the care-of address.

[1044] Foreign network: The network to which the mobile node is attached when
the mobile node is not attached to its home network, and on which the
care-of address is reachable from the rest of the Internet.

[1045] Redirection: A message that is intended to cause a change in the routing
behavior of the receiving node.

[1046] Registration: The process by which the mobile node informs the home

agent about its current care-of address.



attachnment to the Internet. [1048] Mobility agent: A
node (typically, a router) that offers support
weenwmiosesst o nobil e nodes. A nobility agent caaThi82003/039587
either a hone agent or a foreign agent. [1049] FIG 1
is a block diagramof a communi cations network 100
inpl ementing Mobile IP to engbl e conmuni cati ons with
a _nobil e node 102. A hone agent 104, a correspondent
[1047de 1debiknaodes dr abde thgtnas padt ohyoahhl aeemehangds the point of
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subnet Wo%geﬁto another. In FIG 1 the nobile node 102
is illustrated in a foreign network 112. The nobile
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a8 B8P peisholt e Bae Soni Roaakudhesgoble node 102
il g5 oo sosid G 1R R,

[10%4T/ uEpe drorBagent 184 is in a home network 114 of the mobile node 102 and
maintains the current location information for each of its mobile nodes 102. The
home agent 104 stores the information necessary to forward data to the mobile
nodes 102 belonging to the home network 114. This information may be stored in
mobility bindings. The mobility bindings may include a number of records that include
the home address, the associated care-of address, and the lifetime of that
association.

[1052] The home network 114 has a network prefix that matches that of the
mobile node's 102 home address. IP routing mechanisms operate to deliver IP data
sent to a mobile node's 102 home address to the mobile node's 102 home network

114. The home network 114 may be a virtual network.



[ 1053] The foreign agent 108 is an agent in another

network 112 (not the honme network 114) in which the
wounhidoscosede 102 is currently | ocated. The for eCgmws2003/039587

agent 108 cooperates with the home agent 104 to

deliver data to the nobile node 102 when it is out of

its home network 114. [1054] 9t will be appreciated by

those skilled in the art that one or nore intervening
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di'scussed herein. Any of a variety of algorithns and

netwarkdodiaseyskilled insthe ag vg& leppredater thesvariosisdypes ©f networks that

ey $BhETR R, oy TSR0 S o T SRELBE: Bl n whir
Mobilg IR arebiheesipbodinightd dielcieat harsink@ad-beéldfplemented is illustrated in
respectively. In one enbodi nent, sone of the base

FIGS: 2@Ngns 204 have nul ti pl e receive antennas and ot hers
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se statrons ave pl e transm
supports atrienisehaiesess Bglds tcapabla of lmmeamg dhieast aomenaspects of

t t nb t t t
the SERoRlsEeS haidsrrdiorS oy oF 8 verit: &f S6SGhimCang Metgods may
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a Si ng e recelve antenna, 0 have nuft
commaﬁmmfnrearmsﬂbwdoé cellmgawﬁt-ié&z\@neachmfewh'ah isr seéryiced by a

cormbENERER e A8} SATAIAC, bR e §58htEer. some of

the BaY¥e bstafioneR0di have rililfipicOfddaie @hterifidl hed GihérsmﬁBVé nly one
term nal 206 _may be a nobile node 102 as in FIG

receive QRERNA. | @lwlaly 2sopgr Pfothe baseristations28@d deve multlple transmit
antetinBBeL3E Bifidts %@E%gl%eas Wt %ngﬁ%hTES%@%o rgsgﬁchons on the

conmuni cates w one an 0SSI nor

combirattions of 2hsmit aftennasandireéeiaadntgrinask Tierefvye git isgpossible for
whet her soft WO

a bagggg%@%@gntg@%@%!j@?r yg)éggl?tl aritennas and a single receive antenna,

or to have multiple receive antennas and a single transmit antenna, or to have both
single or multiple transmit and receive antennas.

[1057] Terminals 206 in the coverage area may be fixed (i.e., stationary) or
mobile. The mobile terminal 206 may be a mobile node 102 as in FIG. 1 . As shown
in FIG. 2, various terminals 206 are dispersed throughout the system. Each terminal
206 communicates with at least one and possibly more base stations 204 on the

downlink and uplink at any given moment depending on, for example, whether soft



10 handoff is enployed or whether the termnal is
desi gned and operated to (concurrently or
weoeeouuditicsal | y) receive nultiple transm ssions PCDMIS2003/039587
mul ti pl e base stations. Soft handoff in CDVA
comuni cations systens is well known in the art and
S descrlbed in detail in U S0 Patent No. 5,101, 501,
entit]ed "METHOD AND SYSTEM FOR PROVI DI NG A SOFT
hanggibdsF anplayesbiver orhetbeARTEELIBRADEE isS\deBiMed vinict hoperated to

(copRuBRFENT sk MRITT SPEREE, Bluldle RaGRBiant, foimanutiple base

statias®  So#tthareiofld GOMA o mirkiniEafiahs %9§terr?§‘§ W&th’&hh iKthe art and
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one enbodi nent, the conmponents o
station 204pl I@rr@h@e@lmbndmemr soaws afohenmmatataom haystmlmﬂﬁlﬁe receive

ar S S avd SRESE B ohieSob Bl S, baso siaion 204
traresmits sRendentermiteds A atdaiezbem‘orﬁ%éﬂd&% 6‘@(”%@% station 204B

nobi | e node (M\) 302. In this enbodi nent
trar]sgralp‘(selda@ttg iSEPiRaly 2Q6BeaneCXPJ, dase stativas2@4C dransmits data to

i DSN FA) 312. As illustrated, nmultiple

enﬁﬁ%ﬁ?%ﬁ%ﬁﬁ@%mﬁpbe connected to the IP netvvork 310.

[1058F | M nenenoerkbddiherty the tbmpoRbAIsN&Sf, FiE. 'ﬂtrhavebe #ised and
etc, Data is transnmtted as

e .lP ne wor Kk,
impfR SR WiElase comuRLnbalion syses BRGHIRN Indiiged P packets or
IP §éi@ m%rb(e Q:‘ofrrfrﬁ[ﬁ%tegie{)ﬁsaﬁgPd@%@/ogiﬁﬁﬁebéwz\ A‘ngdggrrespondent

bet ween correspondent no
nods0306, Ftble b&mapa@ntamji enda& ajobiledesde @G, 302ex1n#his embodiment

£i.l b d
300 b BafkEt Bath o Sebungriofe  1RRENY 0Blsen dorike [ BbR doreign Agent
(PDSNJEA) '9¥p. 382 nMé@@é& M m&%%ﬁeﬁ%‘@c&ﬂ?%ted to the IP

rocessesthe atato ransmt themto one or
net\Ba%Si;@at Tbﬂslp( Bs@yortsdmo Asays hewtne haemepoanv;ﬁ#aﬁafz a $>r|vate IP

| ect th ’
netd e 198 SRTTHIGEEHE T8 A p 0B Bt oss e 1
netwbrk dHit0a t Mare differedt ekiNis 80 2datA M‘él):ﬁ(b?e GRAAPSREAIBetween a
bile termnal 206 of FIG BS 308 may

corrgépggcﬁ%{enme 30Pcand\g mopile T}Qﬁiecﬁq)?y lfcpfeexge;f:)lg_o&udio data, video
datéerté(ﬁﬁaﬂﬁib)fa M}Qe@t%lc[ﬂlggl]etgor H&&r @)%qu?)g?réghg'aged between the

i scl osure, functional ity provi
Corraﬁmndentfnmetﬁs(lﬁwamd the pobile dedel(MNyrBaNt i t y or

[1 Ogtﬁnpo'Fﬁg EDE%N}Iﬂ\eS? g r’é%ge%vgms Ialnd bp?oéggs%rsrtﬁg IP data to transmit them to
one or more Base Stations (BSs) 308. As shown, each PDSN/FA 312 is in electronic
communication with one or more BSs 308. Once a BS 308 receives the data, it 308
then sends the data to one or more MNs 302. A MN 302 corresponds to a mobile
terminal 206 of FIG. 2. Each BS 308 may serve one or more MNs 302. Typically the
BS 308 serves many MNs 302.

[1061]  For purposes of this disclosure, functionality provided by the BS 308 and/or
functionality provided by an entity or component of the BS 308 will be referred to
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BS 308. It will be appreciated by those skilled in the
wanbo4olentss i N vari ous contexts, the use of theCcrasmoRs39587

may be referring to functionality provided by a

particular entity. For exanple, on the IP |level, the

PCF (packet control function)iis the entity

(contained within the BS) internediate the PDSN and

genpally@s theeBSaRe8.oflt vélk leaappicsiated doynihosegekiitscain thes @t that, in
i sed., 62] The.foregoing i.nforpation _
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200 as shown in F However,
thegidite éeentatnegywithio dbe 88)linteumediatedhaPDSIMandtMBl. For the sake of

I ' [ RGl ergi n.may be applied to other
expIaME Eh%m??glrﬁéea%%ﬁfgerﬁbéﬁavi’/"@% Yt oyed. [1063] FIG
[1062]s dHeurfioteigolry ifbanktich agdseRbis | et bakich®raembodiment of the
S\:'{vl re1 ess conputer ~network connection of a nobile
sysieng: | Ghag ppliad andassagonua wireless egmmusicaiionayistem 200 as shown

. 3 i . . 4 i i t. .

163 il S 0y ) Sy LAY e BT ven
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atjan deyice, su s @ nobil e telephone

O™ B A B Bk Mol SBrS ) computer

net®ORN e6hhERIGHEST 8MRSISIE %tiéh%mrﬁ?.?%ﬁf@mn 2 Jp B,lvge of a mobile

interface. The R interface
node#P2 discessed ehave.odn &G, fdermisbenlipment §TEM04 may be a laptop,

pali;'rﬂ(%@: %ggg@%gﬂ%%nggtlﬁ@%@em; %?gf n'Eﬁlsggaélﬁég@ a wireless
coriid@sicaBobEIEIEE|( suchieabnal awbileOteléPifond KMT) Moke tHRd TE 404

BLUETOOTH(r) is a registered trademark of BLUETOOTH
COngnENICAIRS wné@mcwm iBYa AssneivaNTesignatedrry glaadaids as an Ry,

e o, e AR50, S0 Repgin. o

exampleetei Bpdhterfate rcba:ﬁabe engnbmhg%bgsg@banv&it?ﬁan MBrfades such as
n e (0] escril pe er el n. e

RSE, ﬁ%é-é&geﬂﬁgﬁg fﬂ%fﬂ%?' 139¢, |BLWE EQO0\H® Heechaplagys ias the like.

NotbotHat OBLURT FOTHRS & @ngiﬁp@%ram ﬁ?g&dﬁh{jgﬂ‘émlz‘rpﬁwhge, INC.

interfaces may al so be i onal

COREQRAEIQN O AGBISNMENTURELAWARE 1861 40STREETHENW, SUITE 600

=SSR SENERS AR R L SR RSN Eron o

20008| | Sametdiethessl ic@n@@ﬂittdr@%wteﬁéé@'iélﬁn%‘éd@ieé ke W%'ni@légvn in the art
ma e e

nodu|l es . and functions descri bed I ncor por a

andpqaf] RothR Aesrrihed kerejs: oUheldisciasedi gmbwdimmﬁs are not limited by the
06 T 40
spogETeRReRine Bz iR, | Nots ol Authald Bu ftertapes may aiso be

implenhenteds thdditiona(lySheiousheorhfordéiis iandl fA€for of MS 402 may be
. transmtter 408 and receiver 410 that operate in a _
IncqiRQiRied JURi¥e devicR PRoneVRiRe FoF example ciraingie devieasmay include

the Bbinpuling PERichs as well as the radio portions. Alternately, the various modules
and functions described may be incorporated within each other or provided as
individual components.

[1064] The TE 404 and MT 406 may conveniently be collectively characterized as
a mobile station (MS) 402. The MT 4086 includes a transmitter 408 and receiver 410
that operate in a known fashion to permit voice or data communications with a remote
location.



| ocati on. WO 2004/ 056068 PCT/ US2003/039587 12 [1065]
The wi rel ess comruni cation systemof FIG 4 also
wonel4wdess a base station (BS) 412, which nmay aCs@s2003/039587

conprise a nobile switching center (MSC). The BS 412
conmuni cates with the M5 402 via a wireless interface,
desi gnated by standards as &2 Uminterface.
Operational details of the Uninterface are known to

[1065]os eTbé w:mieiasn@aryrrmlmdatlonrsylstﬁn af Fl@nd aleeinaludespa base station

BSEGIE) MR SRE TR acPROE e NG i dMSeE, The BS 412
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Operational details of the L interface are als
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412ti8 Q:dﬂj@‘é@ﬂfd@ chirdbuteronatwark atihona cat |atqlmdeedes@nated by standards
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within that framework is left to the

414, REMHBHRIERIAN OGP R A PR detafa it Ergaid Prgfleriaces and a
PPF'"%%%F@W @%éi@olfs‘?r%d S v%{ﬁbu& ?erthb%gaﬁd stﬁddal?ds tBscribed above

overl appl ng st and ards often result in inefficiencies
provide & framewgirs foramplempntice aswirgless epomutier petwark pannection. The

QTR A U AR nRE Ao o 1o o

discrefibh eRthe B8sighbe Vﬂhllﬁ?‘[r@sﬁhcﬂj@ﬂéhdawdssd@mbedeatidveqorowde for
and ot her advantages, as wil| be apparent from

suchdvigbile P segisiratian, dhe @v@rlaeewgpﬂﬁWargquf@u\r r@§ult['r1m?f§'men0'es in
the }gglsg'gﬁaﬁlpgﬁggé heh&idio! ?Ogéri/g%tﬁ%r%ga@ fhefithee 8 significant

nechani sns’ regi stration.

neofisfoli &t vptimizeab raggistvatiom pmqeestfot mdHile. cmrnpumngaagpMahons The
is to register nobi]e

disaioea aIvCmEBITRIONES i AROE BOTaRARehTisHbS pparent from
the%%‘féc] dé&ﬁph@ﬁ %hgeécgohi%ﬁg gFgures ed above, a number

eren stan to govern wireless IP
[1 Osﬁlnmfi'heaiambodlmbetﬁe haraind aares dm;zte@b tommnesee efiécientn registration

megprinesdoc MprlE FPhieaSiion paB A alSeR AR filh Fhypddt o Fia. 4,
the QiR ko raMisier ?ﬁ@on%‘fﬁfd@l‘éﬁrﬁ@m@ .5 tHTE 404) with a computer

communi cat1 on process The connunlcatlon

netyodcksg., e newrprk 4d 4rsusha Ipiesnelet wor k 414 is
108}y Ao A By W ARS8 gy wirelos P
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interface. Int t he

to Woyweasmpefl@gplh@etm th@Fa‘gesng@gr viFA tagiﬁugt?ggg rH’\g‘rjlstir%“?)liﬁed general
wireless network that supports the communication process.

[1069] The communication process between the TE 404 and the network 414 is
illustrated at an IP communication layer in the functional block diagram of FIG. 5. As
previously discussed, the TE 502 communicates with the MT 504 via the Ry
interface. In turn, the MT 504 communicates with a Foreign Agent (FA) 506 via the
Un/A interface. The "A interface” illustrated in FIG. 5 refers collectively to the A8, A9,
A10, and A11 interfaces that comprise the BS/MSC to PDSN connection, such as in
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5 refers collectively to the A8, A9, Al10, and All
wonv@riseses t hat conprise the BS/ MSC to PDSN PCT/US2003/039587

connection, such as in WD 2004/ 056068
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Exapoplei Soenarios
[1075] FIG. 7 illustrates a flow diagram of one possible disconnect condition for

early determination of network support for Mobile IP. In order to obtain packet data
services, the mobile 302 performs registration with the serving wireless network and
then with the packet network. The mobile node 302 sends an Origination Message at
time t1 to the BS 308 that includes the packet data service option. The BS 308
acknowledges the receipt of the Origination Message with a Base Station
Acknowledgement Order (BS Ack Order) to the MS 302 at time t2. The Origination
Message results in assignment of the traffic channel, establishment of the A10



Acknow edgenent Order (BS Ack Order) to the Ms 302 at
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request message to the home agent 104 at time 4.



agent address resolution, etc. The foreign agent 108
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PCT/ US2003/ 039587 16 [1078] At time t5 the hone agent

(HA) 104 replies by sending a registration reply

nmessage to the foreign agentig@FA) 108, which forwards

this message to the nobile node (MN) 102 at tinme t6.

[107B]e rAytiseriattherhaneplageneddigt04 mepliest oy sendinge ragistration reply

o308 0 B B e RSBl BB g Jo tro mobi

t tPge heg.tratentrepl)4AnBssydd fwlicates to the mobile
nOdyWNeggg%déltaﬁm@% aﬂg? esggtro theeﬁnlgbl l e n%de 1102921 d

nodseti®swhather thahomsssgent tleanernted the degisatiomor pae If the home

et b AR BB 0 e o 184 35RER S yresponang P

addﬁégs toMplei rh@bildf’nbblé ugbraricesends HeGP 8ddresthatihe mmbﬂ@ node 102 in
ile P registration, no Agent Advertisenent
the msta@t@n Eepheswssage n response to the Solicitation

[1 0%@?3 agﬁ? h(£§ rﬁ*é%‘f‘”bo%ﬂwh&or eaﬁ;h b%térﬁwnq&ﬁdﬂ B r}féiworl% support for

eg| Stration Request ssage I's sent
Molsiy nPs plestratedo irdli BiGangeist tha:tndutm@nM@b)legIR/e'eglstratlon no Agent

N AL ek oy oS T SEFERBD essao.
shoW?'lctg\f RS 38 QHis"S ro%'tél’nﬁb{edi Séﬁer‘HQ@Re@Ps‘lra@iénLﬁ&ﬂlés‘ﬁ Message is sent.

ng neEssages Wt nbodi ménts di scl osed
Thmeonfesporlds taddiscarmect ccmﬂ:nmmmlvm betmiaaljovedef i ned in

o LEPRaL AR ol 2185586k g Slefid i Rrc 7oz

whifR 1% iR Pbratéd hefreidt B0 FsTe@ncag amdy b@&;se(dlﬁﬁééndmg messages with
Addi ti onal di sconnect” conditions will be discussed i

the rambedineris diswoseshbereime i Ak, IGME Gouler Riscavery, defined in

e e LR L B0 i e peven o
an égémbvdh@thﬁr%t home (E@ght 4020rbn‘orév§:‘n¢gént $0& type of a

e node di scussed herr@) ﬁZh TE g%(g | i
[1031] usMQtt@cﬂ'al rAiggaanegt i ¢9 Wﬁt Sl He $&d in relation o the
emb{}ﬁﬁuset\fﬁgstﬁd}wr{w?l}? mie. | £ ReghPihat FRY. 4F|sGa ﬂmctlﬁnal block diagram

es the flowof nmessages back
illusietingean witetsssveomhpulsr cetwark@ongeotion béasygbw&rstahhe (MS) 402. An

t | t 04 of FIG 4
MS; ‘ﬁiﬁm@gﬂay@eg# 4)"@8%’]%;’90'%@ Slgluéseg?\%‘? Peot he net vvoz kI >
[1 09259 ThbfbgsmhwéfraﬂécﬂnrpFlcflﬁlluéiratessthewtm@gemk/cmzed freMobile 1P

. Internediate the term nal eqU| prent
registiatione FHat Golllustrates Hbentow | & mesargRs beskgand ferh etween the

varft oot bt HeCSVGahe TR sy HRTATER! g fE 304 of G

4) i8@idicatBaostethelétt Ioem(EnQ wttleathe rwt\h/brk @ogthe aetiark 414 of FIG. 4)
comuni cations fl ow between the

MT
is ipdioatadk ad theviight; pfe FES 908 'ntﬁEﬂREQ'é‘ite tQ%rF@"BE\aT@&H"Wem and the
netiofk A5 Of2S fnobile terminal (e.g., the MT 406 of FIG. 4), indicated by the

designation MT. Also illustrated in FIG. 9 is the PDSN/FA 312 and the HA 304.
Those skilled in the art will recognize that communications flow between the MT 406
and the network 510 via the BS 308. However, some portion of the process
ilfustrated in FIG. 9 is described at the network layer and not the physical link layer.
Thus, for the sake of convenience, FIG. 9 illustrates communications between the MT
406 and the PDSN/FA 312 over the Uy, interface.



illustrated in FIG 9 is described at the network

| ayer and not the physical link layer. Thus, for the
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between the MI 406 and the PDSN FA 312 over the U.

interface. WO 2004/ 056068 PCT/ US2003/ 039587 17 [1083]
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négot ratron shown tional di sconnect
will wndaiblypresuﬁ in the prqpelt:m” addgssi agsigmmentt

0B R s ey o Rk kB8 ipb o negotiaon and
in thESIFT R Shetdtiafol ShoW WP IHIGS WP Dre ffditional disconnect condition is
during LCP negotiation, if authentication (CHAP or PAP) is required by the network,
then the mobile node may determine that there is no 1S-835 network support for
Mobile IP and disconnect from the wireless network. This corresponds to the
disconnect condition (2) as given hereinabove. One authentication protocol is the
Challenge Handshake Authentication Protocol (CHAP). Another authentication
protocol is the Password Authentication Protocol (PAP). The PDSN 312 may support



Mobil e I P and di sconnect fromthe w rel ess network.
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[1089] A further disconnect condition may be found in the IPCP negotiation shown
in FIG. 9. If IPCP IP address option is negotiated during IPCP, then the mobile node
may determine that there is no 1S-835 network support for Mobile IP and disconnect
from the wireless network. This corresponds to disconnect condition (8) as given
hereinabove.



in FIG 9. If IPCP |IP address option is negoti ated
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di sconnect fromthe wirel ess network. This

corresponds to di sconnect condition (3) as given
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Disconnect Condition D in FIG. 10). If Disconnect Condition D is met, the mobile
node disconnects 1006 from the wireless network. If this disconnect condition is not
met, then the mobile node stays connected to the wireless network and continues
operation. If none of the disconnect conditions are met, the mobile may assume 1S-
835 network support for Mobile IP (unless or uniil it discovers otherwise).



node di sconnects 1006 fromthe wireless network. If
this disconnect condition is not net, then the nobile
waQoE/sémys connected to the wirel ess network aO@/US2003/039587
continues operation. If none of the di sconnect
conditions are nmet, the nobile may assunme |S- 835
networ k support for Mbile |2 (unless or until it
di scovers ot herw se). WO 2004/ 056068 PCT/ US2003/ 039587
[1094) [ K94mbudimenbdi memobieé nedeohd2.e30 ik shown iBep spigscriber unit

oy o e BB RSt R SR HA L 39 iom 1100

i |L\illa11é§0 tBRIrddBFocseRiY Ul (@RGESISIio2y wiidH, ¢6Atkdls Iddbtation of the
ne a’ corqtrgl S opgir@tatl onwof )tehe system 1100. The CPU

syster0210Gy TheSoPUel 1O mey &lsq be sefesrash iocssa progesser 1102. Memory

1ob R s P R BB 7 St merrn

(RAM)Sbfé*ﬁ@és?ﬂ’q?stﬁmﬁodgta&\d dataht GRUCRI02110R. porportton of the memory
he menory 1104 may al so i nclude non-vol a(wde ndom

1 0&6@@6 §|Sﬁéﬁ®|ld§ie MQURNgtile [@MHP apRESS TRV i ch
[1 0%53 LYRLE @k%t}érr? e \ﬁﬁlch g' é?ﬁﬁoéﬁ@ %\ \ﬁﬁélb@é‘ communication
vice sUCh as a ce hone, i ncl udes a

devi@@@.ldhgaéh)&ethhiat telephanensalao mcladema heusnmgcm Qénthad contains a

o S0 g SR E e 5E  Bochon of e

suchYad Eﬂh%lggnﬁﬂ%@aﬂ%mb%t\}vé’éﬁtth@ Nsysteit Ch 0T5 aAd Caﬁ'rémote location,
site controller or base station 308. The transmitte

such £88a antl sitecsinireller o1 basersiation IhbiThedransmytiar 1108 and receiver

ranscei ver,.1112.. An
111hd"a§y & cl%%lngﬁdm& %E@%@%P?&}ﬁ% ofd h dé‘n{lttgﬂﬁﬁelq 149s Hiched to the
hou"srngn‘émﬁ WAl diddtticailheogpledaditne tefnscbiver ﬂﬂaas Thitaperation of the
8, receiver 1110 and antenna 1114 is kno

transhitter 1 10Hhaereer 1440 a5e artebha Idd 4nemelhk n%’ﬂ ih &t and need
not é)% g%&g@%@' %\ér%r 1EBthet CHS! t\‘&ﬁsé{é%ép 1308, FELSHEIR1 1 ﬂeléﬁd antenna

e TTARSM tt er receliver 410 a
111anéerespond festheatratsmitteFU 8, reteivet GEIE) aﬁ@antgrmaeﬁuﬂiﬂied in FIG.
al so includes a signal detector 1116 used to detect
4. and quantify the level of signals received by the

[ Oéﬁ]zns?'ﬁé Vsif%telrﬂ 12 OOTQ$0 $hA0@és ﬁ%l?ﬁél%eteétbilﬁ 198tiR%ldSto detect and

I's"as total energy, pi energy pe
quansifu ther iaemiad)mf Nogisals reeplyed Hiypthe p'ameeelg@re&ﬂﬂgu The signal detector

h
1G5 0p0ls SER Slrar S R0 Bne. siiet &R Bt dsfbrandom Noise
(P l\g i, e EpRbtralldéndiy! aHg @thdt sh@lﬁalsy@é %nkndh\lrﬁ)m th@sart Various
escribed in further detail bel ow,

indicatess end VEdUesoalescalpulatas) inthe Fanal fgeﬁegt% il 6@ f@,rt wiﬁq@t the system
11%%%%5%%@%&%&5%@9@% &,el ved power processor

recelve power processor 1124. By
[100BRSUA 86t bhtimery al19 8okorkbenséappuctionewith \ee gilainsirength processor

1 e oS a0 o T Ty e Gl gwer processor
11§2€t8’§?%asunng the levels of the signals received and processing these signals,
the system 1100 can determine the quality of the communication channel between
the wireless communication device and its base station 308.

[1098] The pilot strength processor 1120 receives a pilot strength indicator (Ec/lo)
from the signal detector 1116. The signal detector 1116 divides the ratio of pilot
energy per PN chip (Ec) by the total power spectral density received at the
transceiver 1112 (lo). This ratio of pilot energy to overall received energy is called



the wireless conmuni cation device and its base station
308. [1098] The pilot strength processor 1120 receives
wa 2mi4l0s6068t r engt h i ndi cator (Echlo) fromthe BCgmakoo3/039587
detector 1116. The signal detector 1116 divides the
ratio of pilot energy per PN chip (Ec) by the total
power spectral density receiv®dd at the transceiver
1112 (1l o). This ratio of pilot energy to overall
"pllloé@@'emeﬂﬁ eaerigykriosvrt il thed aiOANID 45058868 n the art, the pilot strength

8 2 i
depirides B 103D S8, of BhAatte! SIPRRY asfesint gingod Thus is an
mdﬁiﬁﬁn@ﬁdﬂtl@ﬁflé m@uﬁ% gafigulbt eqi of an active cell and
acent cells, thus is an indication of traffic

[1Q d ihes tgf@ﬂtne@alvgd pewer [reoesHorThe24 o1ss eevalialdeg Rx that is

GoBRIB1 o RGETRLLATE 4378, KRtk A318, Thel Bl s povwer () i

a nmbasuretdfl all powey escaimdat (Hirahsceivermetmir & iptludel thermal noise,
wer received at the transceiver 1112. It incl udes

interfriPRge Heimsother caliorepBrca Piemsianab transmitipd tendhat particular
traRbddilersi 913 ﬁ?g@??télleﬁﬁlé %}négﬁf re%l%r\}e‘d:fél &bored to y indicate the total

transcei ver tota I'S energy rec
redei;/edtpnveeirto indicate the total received power.
re ei ved power progessor 1122

00 |
[110bdo; Ve DiIRL BN SpoNeh Praassli. Fidtdresiiss 4 eggved Signal
‘ Stréhgmt ﬁwHﬁ:a%@QF{SSIQ%ﬁ?H@ snéﬁéﬁdet&?ﬁ)r RSP% iHd R8EEMdidies the pilot

recei ved power and, I n one enbodi nent, Is
receme@iupgwea apg, ad@nagemh@dlmﬁ,l lSr@!@ula@@I by aading 1Re) total received

ol AL P e A AT TS pbncent

sysi@‘ﬁl |oadmgcahes/afn@nmnd thé TRASSRIMidNeS feMaiRgaimk péﬁhelégs changes.
pat h Ioss changes are inportant in determ ning when to

Th@%ﬁ tRaAth Sleps | ghangege 36 iIMPATARL dt dgterrpigingywien da | switch service,
desdrideq |ﬁ?i%‘ﬂ%?t5elﬂ>9x/26 of the system 1100 controls the
state of t

e Wwreless comunication device based on a
[116d] r et sttt@ichanger mm% of mm)ast%mn‘ﬂih(m C@ﬂ&)lyﬂgb biate héhe wireless
transcel ver, 111 etecte t he et ector
CoMILBICARE UpVice ReBod A HEsl Gata80f cloonal sha seceived by
theO R@n3E&iDey | ﬂ@brﬁf‘ge‘i’éctéd NORe Signal ddisctol 1194 gh@ wireless

system 1100 al so I ncludes a system determ nator 112
compgricadionclavics is aapable ofedparating imany oat ioba rdenberefatates.

o081 TR A G0 4 45l SRt T84 5850 0 convo

thed®ireless kemrhhkicalién gBlice SRIVdSB rilRWYHRH s‘éYﬁb@ 'ﬁrb\ﬁder system the
i nadequate. [1103] The vari ous components of

wirgess egRMIVDIGationcdeyice shovifk tieasiasytoawbgs it si@emn@;stbe current
ot PholRy RteHfiE Hadihe. 2™ on 10 a data bus.

[1168}evdihe ﬁarrodsfm)mpdmemé oftray systemt T Ovavel cBipled together by a bus
system 1130 which may include a power bus, a control signal bus, and a status
signal bus in addition to a data bus. However, for the sake of clarity, the various
busses are illustrated in FIG. 11 as the bus system 1130. One skilled in the art will
appreciate that the system 1100 illustrated in FIG. 11 is a functional block diagram
rather than a listing of specific components. For example, although the pilot strength
processor 1120, pilot received power processor 1122, and the‘total received power
processor 1124 are illustrated as three separate blocks within the system 1100, they

may in fact be embodied in one physical component, such as a digital signal



busses are illustrated in FIG 11 as the bus system
1130. One skilled in the art will appreciate that the
woepai@misatd 00 il lustrated in FIG 11 is a funct POmails2003/039587

bl ock diagram rather than a listing of specific

conponents. For exanple, although the pilot strength
processor 1120, pilot receive2® power processor 1122,

and the total received power processor 1124 are

pro¢éslsb$(lD3P¢dTlaéy h’fayealsse'pandetﬁ bragras opdesd in theemeyangih1 04 and

opestigontnty Yheiohd ATbgi et BB SBEabLEks o e other
conif gﬁeﬁ%f?&éﬁ%@?ﬁ@m oreeersser. (DSP). They may al so

e as program codes in the nmenory 1104 and
[11@4a]er aTkos®of bmuumehecatu viawd undiessteaddhaidngranatian iagdssignals may
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i nstructi | field
 vollgh el TR R WHS) HddRticTIolELP paRiclds, optical fields
or pdificladrearfiessbpiation thergohe represented by vol tages,

currents, electromagnetic waves, tic fields,,or

[11pa}ti Eh@ge prqlqlltgqo q &yrgher %qprsg@gqe gh th CoYariy illustrative logical
blo?@m@%bb%n élté‘fﬁt d[ éﬂg{%ﬁ&hrﬁh% soﬁeﬁ?lﬂéd W Wohnection with the -

er apprec a e var| ITTustrative
embodineaits Hiseldsed rhaxdenhesna;clb@ulmislemmiﬂedal aor elegifpnic  hardware,

steps descri bed in _connegtian he nt
COVHP%‘@F0§@ WREPei R n€9”'}?én% IPFen®nt E‘athas el ct‘g%gﬁ% Hlustrate  this
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arlyl lustrate th |nterchatageablllt of
motiakectvvarrewtencarmbste\parmvevbeer@@@spnb% gve generally in terms of their

funsﬁgrllp@nem hggbeo a%tb% flggcg@bgw & ih %ﬁ}%&\t&fgtsmfr%/a?@‘éﬁ software
deééﬂlfst upBal tHey pailieildredp plwdmohuandldﬁmgm tgoristraints imposed on the
| mp

ted har d ft th
overall tSE'gfgaa? Sésﬁliéd. %ﬁ%eﬂxﬂy:anwé@nso \éﬁtr ﬁﬁnge&éu,%ﬁagﬂﬁ o; g/ in varying
on.the
way$, éoroe&caﬁfﬁégblg é?ﬁ@dﬁon Ut $&h i%ﬁlél%%ﬂﬁ&tfiﬁﬂydédm §$8Rbuld not be

ronaltty Irn varying ways for each
mt@r@féted wsatauriny & cieparare bom theccopeaif dmeptasenbinvention.

11@%&5{1&]&@?&# ﬂlhg?régg%éoggéfhlgc %,gd ﬁfi a\?iw? %Bﬁuts described in
cor[Heé:Ql]@]w eh ViRE! Usboditrisntd a&l‘s&l%séégh@%m bhesk e |mplemented or

, and circuits described in connection with
petfhafnedﬂmm aegéneral porpesedpranesser, hyligial isignad ripeetpasr(DSP), an

d t.h
apgglcga,ﬁlgﬁns%pg @gg[ﬁ%r%@g %ugﬁﬂéﬁg};% f‘?él %gﬁé@m@g?@ ng?elté%rray (I.:PGA)
or'&h@grpﬁbgﬁhrﬁhf !étlog}ﬁsb@/lcea d|$®‘rbté Fgargralm“tmrisestgratlegic discrete
array or other programmble |o gew ce "
hatdeeelfén@@%@t&roﬁ a%m@@@b}aﬂpagth@fe% topgrigiay e functions

deﬁcérﬁeéfﬁ%em %J%%ﬁ‘% §Umo§8tﬂr8@e§§6‘?rrﬁﬁ b8&S hfi€18Erdcessor, 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 microprocessors, one or more microprocessors in

conjunction with a DSP core, or any other such configuration.



descri bed herein. A general purpose processor nmay be a

m croprocessor, but in the alternative, the processor
woayodscomsy conventi onal processor, control |l er PCT/US2003/039587

m crocontrol l er, or state machine. A processor may

al so be inplenented as a conbination of conputing

devices, e.g., a conbination28f a DSP and a

m croprocessor a plurality of mcroprocessors, one or
[110myr e m@rﬁepgcasaometmaﬁ Qroaljgonti"tmod\emrlbhdaInDSPnﬂ@ﬁ@n with the

e Ao SR B L0 80 RBR, y sover
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d t h
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[1110] WHAT IS CLAIMED |S:



WO 2004/ 056068 PCT/ US2003/ 039587 24 CLAIMS 1. A

nmet hod for a nobile node configured for conmunicati on
WwWOno@/086068| ess conmmuni cati on system the net hedT/us2003/039587

conprising: connecting to a wirel ess network; testing

for a disconnect condition, wherein the di sconnect

condition is an early indication of network support

for Mobile IP, wherein testing conprises determ ning

that authentication is required by the wireless

net wor k; di sconnecting fro &-é‘m wirel ess network if
t he di sconnect condition i Psf i ed; and staying

connected to the wirel ess network if the di sconnect
condition is not satisfied. 2. The nethod as in claim
1. 1, Ashmettiod fdreadimebianeade configuresh feosprirgerication in a wireless
of disco t .conditions, and wherein

I ural it n
COWE%!CﬁBO%éVSt?Hb the ﬁﬁﬂ%&?”@éﬁm%u on conpri ses:
t eddnnBelify t&é%n@l@é‘sth&ﬁloﬂf any of the plurality Of

di sconnect”conditions. 3. The nethod as in claim
f urtesiing ﬁnrqodlssomtgect@@ndﬁuonn@lf@reledh@ﬂsqoaﬂewﬂdémls an early

Handshake Aut. hentic P I

aut hent i BICREQAT © &1 e%ﬁé%‘f@dp gcgr M%E’E’Aal m [\e renie ﬁig}g comprises
conpri si d@errﬁﬁtr@cﬂqanaummﬁqm isfrequiPed bydnel wireless network;

Aut henti cati on

r ot ocol rhnu cat i o 5.,..lhe tisfied:
netdisepnnecting drom melefﬁl%ﬁH@iWe@w%; S HiRgONRS &QPPH‘G“ IS saustied;
recei pt a?rﬁ a config-not-acknow edge conprising an IP
addr ess Oql on during I PCP negotiation the wreless
netstamhg&&rrd&ctemm the atifclése petwerk iflitee sligapnnect condition is not
condi tion. 2004/ 056068 PCT/ US2003/ 039587 25 6.

The net heriisEedi n claim 2, wherein testing the
di sconnect condition further conprises: determ ning
if the protocol version supported by the wreless
2. nethe kmethodcaaplat claine Wi wheseipr tge tliscanneet wraﬁltb%wompﬂses a

plugﬁ 5 léc’qliﬁﬁpﬁt ng‘gl?’lsgﬂ‘g wherbin 18ingBoP e Afisddhnect condition

comprises.
testing for satisfaction of any of the plurality of disconnect conditions.

3. The method as in claim 1, further comprising:
detecting a request for Challenge Handshake Authentication Protocol (CHAP)

authentication.

4, The method as in claim 1, further comprising:
detecting a request for Password Authentication Protocol (PAP)

authentication.

5. The method as in claim 2, further comprising:
detecting receipt of a config-not-acknowledge comprising an IP address option
during IPCP negotiation the wireless network sends, which satisfies the

disconnect condition..



sendi ng an agent solicitation nessage during Mbile IP
regi stration; detecting no receipt of an agent

wadvarisesgnent nmessage during a predet er m nedPCTM82003/039587
period after sending the agent solicitation nessage,
wherei n detecting no receipt satisfies a di sconnect
condition. 8. A nobile stati@pgfor use in a wrel ess
comuni cati on systemwherein the nobile station

6. det €hei methodeaswdn kelaiop@orwhdrein kdmhinigethePdiscbanagtbédriition further
station conprising: an antenna for receiving a

COMPHRPEss si gnhal; a receiver in electronic
CongyReRlin® N thé hpidiGcal a8 sﬁp&&ﬂé‘&%)? 4RE Witeless network is
el ectroni c Conmuni cation wth the antenna; a
pr ocessoeompeatiligerdiint a pgedaterminedipsotocoheersion supporting Mobile IP.
storing the instructions, wherein the instructions
i npl enment a nethod conprising: connecting to a

7. W r'Bhessetned werik cldims, ifihéddorApdiagonnect condi ti on,
wherein the disconnect condition is an early

i ndfeRAiNG ANFgent salinitation spreisagediuringdipbile P registration;

t est L conmri - det er i ni A t tication is .
re q(?ﬁ}lrgggln%y lﬁtBh er%@é\hp? eﬁ)gs slgln n e%b%bdt k ;a%@faﬁt%gﬂﬁ%gt iMg°5496m during  a
t he wi r epresietoratined Kmief périvel dﬂt@rcem‘imﬁq thoageiti soficittion mess
satisfied, and staying I:():onn,ect ed to the V\A'ég;bél ess . 298,
net wor k Wheiai dglecting Rodeceiph artishias 3 disgannedponditioad.
9. The nobile station as in claim8, wherein the
di sconnect condition conprises a plurality of

8. di séomebile statiah foronse Woa 2010dle6S 6BBmMunication system wherein the

/ 3/,039587 26 .10.. The nobile statiop as in . .
mople; SREON HBIRLTIGs JH4TGHS HRURRCEL dRheRIODIS N, Hih mobie station
corhpiigingr conprises: deternmning if the protocol version

supported by the w reless network is conpatible with
a pRleaetesnaifaeteceiMingaaviralesssignakupporting Mobil e

| P. . i) €. ion.as. in .claim wherein the
aut%éérﬁel'%g;r? f gﬁt@%%@h%%%?ﬂew'ﬁ%ﬁﬁ %nquﬂ?’i on as in
cl aa traBsmitteg e blectroaicedmeivhicaaibh ottt tePiiendsd. The
nobil e station as in claim@8, wherein testing the

di s BIRRESEOLIon gXesiing instructions;

memory for storing the instructions, wherein the instructions implement a
method comprising:

connecting to a wireless network;

testing for a disconnect condition, wherein the disconnect condition is an
early indication of network support for Mobile IP, wherein testing
comprises determining if an authentication is required by the
wireless network;

disconnecting from the wireless network if the disconnect condition is
satisfied; and

staying connected to the wireless network if the disconnect condition is not
satisfied.

9. The mobile station as in claim 8, wherein the disconnect condition comprises a
plurality of disconnect conditions.



further conprises detecting receipt of a
confi g-not -acknowl edge conprising an |IP address
wopbimicwdsir i ng | PCP negoti ation the wirel ess neCwuiskoo3/039587
sends, which satisfies the disconnect condition. 14.
The nobile station as defined in claim8, wherein the
instructions further inplenepg: sending an agent
solicitation nmessage during Mbile IP registration;
10det &hei mobile staiten jgis iof claimagenheasiv elckstisg MRt disESHRAE condition
uring a. predetermned tine period after sending the
ﬂ"&ﬁ%ﬁpﬂgﬁpﬁgitation message, wherein detecting no
recei ok i ; : : :
node. SeSERG (P e hoBEar8fiort SBLIER- e AyEIEES Retwork is
I nternet Roonpatiile (ith)a prédetembinkd protbeot vansiors suygporting Mobile
processor fBr executing instructions; and nenory for
storing thé fnstructions, wherein the instructions
test for a disconnect condition, wherein the
di sconnect condition is evaluated prior to packet
11net Woelnekilenziationas impleireid: wheseindhe codimardication s CHAP.
identified network non-support for Mbile |P, wherein
the di sconnect condition includes determ nation of an

12aut Mastmelsild statioweyiin e 8, WHerbiahwiagharfansh YOPAP.
and wherein the instructions di sconnect fromthe

wireless network if the disconnect condition is

11 0t MOLISUAREP AT E UL Bhg Ikt conon

furtiuaagrrmmpnisetsi dlateicﬁng Cﬁelé@mﬁtb?.aﬁmﬁafiQMﬁIoknowm@ebb@nprising an IP
ia as in clai 5 erein the authentication is . L

addiges opfiondiying, %‘?’éﬁewéﬁ%m@e 1SS 8Tk | sangis which satisfies

thel discoridtdohditibher conprising: detecting receipt of a
confi g-not - acknowl edge conprising an | P address option

during I PCP negotiation the wirel ess network sends,

14 oo bl Ry s &S dBFnER Y. nibPlkiny o Heuctions further
impteiepe further conprising: sending an agent
solicitation nmessage during Mbile IP regjestrati on;

det 81JiRg apcRgest spfiitagion anesspaet duiingsviobie R registeatinng e
durySefing no receipt of an agent advertisement message during a

predetermined time period after sending the agent solicitation message,
wherein detecting no receipt satisfies a disconnect condition.

15. A mobile node adapted to communicate in a network supporting Internet
Protocol (IP), the mobile node comprising:
a processor for executing instructions; and
memory for storing the instructions, wherein the instructions test for a
disconnect condition, wherein the disconnect condition is
evaluated prior to packet network connection, wherein the
disconnect condition identified network non-support for Mobile
IP, wherein the disconnect condition includes determination of an
authentication requirement for the wireless network, and wherein
the instructions disconnect from the wireless network if the

disconnect condition is found.



predeterm ned tinme period after sending the agent

solicitation nmessage, Wwherein detecting no receipt
weabiakews a di sconnect condition. 20. A nobi | eCTUALM06/039587

for use in a wireless comrmuni cati on system wherein the

nobil e station determ nes network support for Mobile

IP, the nobile station conpr2aing: neans for

connecting to a wireless network; neans for testing

for a disconnect condition, wherein the disconnect
condjtion is an rly indication of network s ort L
16¢ or ThgLAaEPVET TERTalPiTAER Hedn it 1aetes i g AvheRtication is

henti cati on requirenment of the wireless network;
means for disconnecting fromthe wireless network if
the di sconnect condition is satisfied; and neans for
connected t W rel.ess .ne

173it 2ﬁ'bﬁg%%pu@6ﬁagg@tgﬁtr5§dlﬁo§s égtcﬁ@m ég?ﬁlvmeirgint ph% authentication is
PAP.

18.  The computer readable media as in claim 15, the method further comprising:
detecting receipt of a config-not-acknowledge comprising an IP address option
during IPCP negotiation the wireless network sends, which satisfies the
disconnect condition.

19. The computer readable media as defined in claim 15, the method further
comprising:
sending an agent solicitation message during Mobile IP registration;
detecting no receipt of an agent advertisement message during a
predetermined time period after sending the agent solicitation message,
wherein detecting no receipt satisfies a disconnect condition.

20. A mobile station for use in a wireless communication system wherein the
mobile station determines network support for Mobile IP, the mobile station
comprising:
means for connecting to a wireless network;
means for testing for a disconnect condition, wherein the disconnect condition
is an early indication of network support for Mobile IP, comprising
means for determining if an authentication requirement of the wireless
network;
means for disconnecting from the wireless network if the disconnect condition
is satisfied; and
means for staying connected to the wireless network if the disconnect

condition is not satisfied.



