WD 2004/ 102923 PCT/ US2004/ 014456 1 METHOD AND APPARATUS FOR

RESYNCHRONI ZATI ON OF PO NT- TO- PO NT PROTOCOL SESSI ONS FOR | NTER- PDSN
HANDOFFS BACKGROUND Rel ated Applications [0001] This application clains
priority to U S. Provisional Application No. 60/469,930, filed on May 12,
2003, and U S Provisional Application No. 60/470,387 {iled on May 13
2003. C Fi &U'YH8%2) The present invention rel ates genBYHPFROyYHss

comuni cations, and nore specifically, to the transm ssion of packetized
data over wirel ess comunication systens. Background [0003) The field of
wi rel ess conmmuni cati ons has many applications including, e.g., cordless

t el ephones, paging, wreless |ocal | oops, personal digital assistants
(PDAs), | W¥RPRSPt BT PEpHON yY ORa RS YWEHRONT 2ATE Ol OFNEATING 0- BRI NGy BROBASOL AESSIONS
parti cul aFPsy ™NTERp8YT*aitNPapht i cation is cellular tel ephone systens for nobile
subscribers. As used herein, the term"cellular" system enconpasses both
cel lul ar and personal communications services (PCS) frequencies. Various
over-the-air interfaces have been BASKGBEUINIdr such cellul ar tel ephone
.systens including, e.g., frequency division nultiple access (FDVA), tine
division multiple access (TDVA), and code division nultiple access (CDVA).
I n connect i ORelhid@MPPlidallonsvar i ous donmestic and international standards have
. been established including, e.g., Advanced Mbil e Phone Service (AWPS),

G obal Syst el®PPHr Mobilhis arpdisgtrona pleimsnpeetitm tSt didd direlvigsnal | Appdisition| Me95 and
its derivati - I P , U f,lep referr

col l ecti vel yg(ﬁgﬁrgé%ﬁ’ 8%@ OIH§ @2?5’ %Or‘? ’ ‘Jﬁ)nrd(])%(i gaoqﬁs%r{??égf’ggalilg? gfo'sy(gﬁa 87ar e
promul gat ed fil¢d bhdlaylé] BS3nmruni cation | ndustry Association (TIA) and ot her
wel I known standards bodies. [0004) Cellular tel ephone systens configured
i n(l accordance with the use of the 1S 95 standard enpl oy CDVA signal
processi ng tggfani ques to provide highly efficient and robust cellular

t el ephone service. Exenplary cellular tel ephone systenms configured
[0002] The present mmvention relates generally to communications, and more

specifically, to the transmission of packetized data over wireless conmimunication

systems.

Background

[0003] The field of wireless communications has many applications including,
e.g., cordless tclephones, paging, wireless Jocal loops, personal digital assistants
(PDAs), Internet telephony, and satelhite communication systems. A particularly
important application is cellular telephone systems for mobile subscribers. As used
herein, the term “cellular” sy-stem encompasses both cellular and personal
communications services (PCS) frequencies. Various over-the-air interfaces have been
developed for such cellular telephone systems including, e.g., frequency division
multiple access (FDMA), time division multiple access (TDMA), and code division
multiple access (CDMA). In connection therewith, various domestic and international
standards have been established including, e.g., Advanced Mobile Phone Service
(AMPS), Global System for Mobile (GSM), and Interim Standard 95 (IS-95). 1S-95 and
its derivatives, IS-95A, IS-95B, ANSI J-STD-008 (often referred to collectively herein
as IS-95), and proposed high-data-rate systems are promulgated by the
Telecommunication Industry Association (TIA) and other well known standards bodies.
[0004] Cellular telephone systems configured in accordance with the use of the
I1S-95 standard employ CDMA signal processing techniques to provide highly efficient

and robust cellular telephone service. Exemplary cellular telephone systems configured



WD 2004/ 102923 PCT/ US2004/ 0144% 2 substantially in accordance with the use
of the 1S-95 standard are described in U S. Patent Nos. 5,103,459 and
4,901, 307, which are assigned to the assignee of the present invention and
i ncorporated by reference herein. An exenplary systemutilizing CDVA

t echni quedvQ 0¥HEYBdna2000 | TU-R Radi o Transmi ssi on TeBOGHYSWGYOIRRTT)

Candi date Subnission (referred to herein as cdma2000), issued by the TIA
The standard for c¢dma2000 is given in the draft versions of IS 2000 and
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significant. One such wireless data application is the transm ssion of data
packet s t haNovamtieyidnd©87,ovhick nsrassigned 4¢ thraetsignes wif tleshprespnh étweotides and/ar i ous

protocols exist for.,.transmittin cket i raf,fic over cket - swi t chi ng
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protocol i sdéfiea barlofaMe katdd Ringwgfrom 38REKkBIL 36 2 MOMbsORWREh 4nRickass pGiht

(Septenber, 1 981). The internet_protocol (IP) breaks up nessages into
packets, roltdmphEeng4adea subsmbsr dalipgdacysss wmpiwak Adat iBsrausafhe AF dassenbl es

the packet s yhiiBud 136 0t Shild, HERSRAGASyRint Jagpeggét&f%%{rd%@cm&%é Barké Ot OCOl
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[0005] Given the growing demand for wireless data applications, the need for
very efficient wireless data communication systems has become increasingly
significant. One such wireless data application is the transmission of data packets that
originate or terminate at packet-switching nctworks. Various protocols exist for
transmitting packetized traffic over packet-switching networks so that information (?:)
arrives at its intended destination. One such protocol is “The Intermet Protocol,”
'Request for Comment (RFC) 791 (September, 1981). The internet protocol (IP) breaks
up messages into packets, routes the packets from a sender to a destination, and
reassembles the packets into the original messages at the destination. The IP protocol
requires that each data packet begins with an IP header containing source and
destination address fields that uniquely identifies host and destination computers.
Another protocol is the Point-to-Point Protocol (PPP), promulgated in RFC 1661 (July
1994), which is an encapsulation protocol for transporting IP traffic over poini-to-point
links. Yet another protocol is the IP Mobility Support, promulgated in RFC 2002
(October 1996), which is a protocol that provides for transparent routing of IP

datagrams to mobile nodes.



| i nks. Yet another protocol is the IP Mbility Support, pronulgated in RFC
2002 (Cctober 1996), which is a protocol that provides for transparent
routing of IP datagrans to nobil e nodes. WD 2004/ 102923 PCT/ US2004/ 014456
3 [0006] Hence, the transm ssion of data packets fromthe IP network over a
Wi rel ess covoroesiaepilon network or fromthe wrel ess conrORUSZRH@R4aet wor K
over the |IP network can be acconplished, by adherence to a set of protocols,
referred to as a protocol st ack. A vvi rel ess conmmuni cati on device nmay be the

ori gi nation tin n e ternatively, the
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responsi bl e retransmtting packets when a transmi SsioR error occurs.
_The packet s dastndtionns fherlP packet oraltcriatively r the wirelepnmketurdation devicd may trode

(PDSN) via an,ZAccess er eupo t he pac bseq tly sent
Cver the Tp- hplBReRt Tk B en S{er s SR R fik Boeel B R bR OR AR (e
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W rel ess communi cati on device. The wirel ess communi cati on device is al so
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probl ens ari se when e W rel ess communi cationi device ves fromthe

support of oretragumitingipeeketowheys tramntissidnh@T@ opos.t Thé padietshree transpomedi cat i on
system For exanpl e qur rent | ned t g rel ess
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devices. Some of these problems arise when a mobile wireless communication device
moves from the support of one commumication system to the support of another
communication system. For example, it is currently envisioned that a mobile wireless
communication device may be designed to move from the support of a cdma2000
1xRTT system to a cdma2000 1xEV-DO system or vice versa. The interoperability of a

( device that may support both air interface standards is currently the subject of a
proposed standard known as TIA/EIA/IS-87&, which is entitled, “Inter-Operability
Specification (I0S) for High Rate Packet Data (HRPD) Network Access Interfaces.”
However, this vision of ubiquitous mobility within CDMA standards is relatively
recent. When the IS-2000 and IS-856 standards were originally created, it was not
envisioned that such standards were compatible and certain features were deemed
optional, rather than required. Hence, various manufacturers and system operators are
currently in the predicament of being unable to support PPP sessions across different
CDMA standards. In particular, there are no required mechanisms for resynchronizing
a PPP session when a wireless communication device moves between the support of a
PDSN in a cdma2000 1xRTT system and the support of a PDSN in a cdma2000 1xEV-

DO system. There is a present need to address this concemn.



optional, rather than required. Hence, various manufacturers and system
operators are currently in the predi canent of being unable to support PPP
sessions across different CDMA standards. In particular, there are no

requi red nechani sns for resynchronizing a PPP session when a wreless
comuni catW@alddaPBe noves between the support of a PBDENUSEHHIBER2000

| XRTT system and the support of a PDSN jn a cdnma2000 | XxEV- DO system There
is a present need to address this concern. WO 2004/ 102923 PCT/ US2004/ 014456
4 SUMVARY 100081 Met hods and apparatus are presented to address the need
stated above. |In one aspect, an access termnal (AT) is configured to force
a resynchr oSUUMBMABY of a PPP session whenever the AT determ nes that a new

net wor k doe sup Locat i on d Pr 091 .1 n anot her
aspect, niqoﬁgti 3\%@@%%%‘8 91*’8?”%‘&%? g5 ﬁgr‘i‘a@rﬁ {hﬁd}eﬁ ftated38ovedet er i ne
whet her an &Tomiaé&i $n04ce6ss Ferhat Q&Y ﬁ%oﬁﬁé&z@d‘t@foréé“@r Ngiﬁ:haﬁﬁz%h&nof 40010] In
anot her aspect, a nethod is presented for using a PPP ic Nunber to

det er mi ne WREP fressioanwhepessighe AT detewninesy bal p oy oretwerki ‘imﬁs afot seppopHRe sessi on.
[00111 In a met hod i s presented for resynchronizing a PPP
sessi on tha?%%!u]‘l £e)[§ﬁl}drtﬁmt%} ated between a first network and an AT and
subsequent | Y008O] i anothér aipettmmﬁmdsecpmdntaemnmingmﬁmmﬁff inidicatoraé hod

conprising the foll ni ng whet her ndicat or, of the second
network is SEEMPRe Y"ﬁ%%?fgf‘é‘]fﬁi‘@ Bfﬁaﬁ?esa?&“?%%e% gﬁgﬂfﬁﬁ‘é}f‘e Protocol ; if
the indi cat geo10PHi SRERS 581, SURBBGY i9brdsbificd e akimna PPRORALS: Rithineqh. then

transmtting an unsolicited | ocation notification nessage (ULNM fromthe
AT to the sdeleminqiwhsibarian Adnghoild foice a irespinchaerizatipn df thaPBE sessionck of support

for the Loc U t a.Lin ntrol, Protocol
Configurati %dl&@]d]u%gﬁfaeasg %@g@g“?t"eﬂgﬁ‘g eqqg’lg}e%)}" glquzﬁ%g ngv\’pﬁesf%ﬂkat [ 00121
| n anot her alss;:)eem initiapadt hedelednsa pﬂrﬁsma@t &l ant Ay and seideqicndy domfuad - t 0-

Poi nt Proto PPP sessi on ghat has beﬁg initiated between a first network
and an AT, ﬁ'?ft?n et nifhi Wﬁﬂ’ﬁﬂe‘f%m’cnﬁetﬁT tollbwingat er ed

the coverag %e@ﬁﬁﬁmofwmthmsﬁpﬁaféate@sm& Kscohd ﬁél%}kt 5 s8iGo EndidaitkinEipbRtlor Pr Ot ocol
(LCP) packet to thé second network fromthe AT, receiving a second LCP

protocol padieelodatiomUpHete Feeloend; Hethadndicatert iniqatesthe opngrd of fge hosatibnie i n t he
second LCP pr(aatgcﬁllot&g‘fz kﬁ";En V\ﬁ'e{n@mﬁhﬁé Oarne%né(ﬁlcﬂgd location notification message

(ULNM) from the AT to the second network; and if the indicator indicates a lack of
support for the Location Update Protocol, then transmitting a Link Control Protocol
Configuration Request message (LCPConfigRequest) to the new network.

[0012] - In another aspect, a method is presented for resynchronizing a Point-to-
Point Protocol (PPP) session that has been initiated between a first network and an AT,
the method comprising: determining whether the AT has entered the coverage area of a {
second network; transmitiing a Link Control Protocol (LCP) packet to the second
network from the AT; recetving a second LCP protocol packet from the second network
at the AT; comparing a value in the second L.CP protocol packet with a stored value;
and if the value in the second LCP protocol packet is not the same as the st;)red value,
then resynchronizing the PPP session.

[0013] In another aspect, apparatus in an AT is presented for determining
whether to initiate resynchronization of a Point-to-Point Protocol (PPP) session that
originated between a first network and the AT, the apparatus comprising: at least one
memory element; and at least one processing element configured to execute a set of
instructions stored within the at least one memory element, the set of instructions for:

determining whether the AT has entered the coverage area of a second network;



and if the value in the second LCP protocol packet is not the sanme as the
stored value, then resynchronizing the PPP session. [00131 In another
aspect, apparatus in an AT is presented for determning whether to initiate
resynchroni zati on of a Point-to-Point Protocol (PPP) session that

ori gi nat ed WeeeER'® first network and the AT, the appaP&t¥$2¥§MI#¥%si ng: at

| east one nenory elenent; and at | east 6ne processing elenent configured to
execute a set of instructions stored within the at | east one nenory

el ement , the ya@dmiffagia ik UonbBNBrofoRb! (LCPG hedkEt f ke skdeal hetwoih Gedivila s
entered the coverage area of a second network; WD 2004/ 102923

PCT/ US2004/ 033°p8¢ LCE prpignglnpackst fipmy thei srondaiebv sk seoenagiopla magBPyumbasket t o
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networ k; conparing a nagi c nu e secon prot oco with a
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packet is not .hk)le sane .as .t he si&r gﬁpma ic nunber, then initiating
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[0014] FIG | is a block diagramof 1S 2000 and |S-856 data networks. [0015]
FIG 2 is a flowhart illustrat di ment for forcing

i}&g one _enbo
resynchr oni z&RIER DEE(RIPHON OFTIFhDRAWHINIS FIG. 3 is a flowchart
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forthwith. The protocol piogﬁ,gated in this docunment enables a nobile,
wirel ess co chremzafiop L ¢ %5€hange the point of attachnent to the

| nternet wit josig) havi ngid.o3 clian SRovichrt | ifuf@Ehe Sholbr lhPodigithe For fHEIRE! Y. RFC
2002 describes a registration schene that inforns a hone agent of the

| ocati on of desyp¢hsprazatiop oA HRY 6¥6iobn devi ce so that the home agent can route
data packets through foreign agents. A "hone agent" is the infrastructure
el enent that processes |IP packets at the honme system of the access

term nal . A "DEYALED BESERIPTIONt he infrastructure el enent that services the
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terminology of RFC 2002 will also be used forthwith. The protocol promulgated in this
document enables a mobile, wireless communication device to change the point of
attachment to the Internet without having to change the IP address of the device.
Namely, RFC 2002 describes a registration scheme that informs a home agent of the
location of a wireless communication device so that the home agent can route data
packets throngh foreign agents. A “home agent” is the infrastructure element that
processes IP packets at the home system of the access terminal. A “foreign agent” is the
infrastructure element that services the access ierminal at a visited system. The access

" terminal is also referred to as a “mobile node’”. The functions of a foreign agent and/or
home agent can be accomplished by a base station controller (BSC) in a visited network
or a BSC in the home network. Authentication, anthorization, and accounting functions
are usually performed by a server, which is referred to as an Accounting, Authorization,
and Accounting (AAA) Server. The AAA server is communicatively coupled to either
a PDSN or a BSC.

[0018] FIG. 1 illustrates the connections between a plurality of wireless communication
devices and various infrastructure elements of two ¢cdma2000 systems. A plurality of
access terminals 10a-b (also called remote stations, mobile stations, subscriber units, or

user equipment) operate within sectors of a plurality of base station controllers 20a-c,



hone agent can be acconplished by a base station controller (BSC) in a
visited network or a BSC in the hone network. Authentication,

aut hori zation, and accounting functions are usually perfornmed by a server,
which is referred to as an Accounting, Authorization, and Accounting (AAA)
Server. TH¥OAMAMY er s communicatively coupled to eiRCHAIS20U/OEESN or a
BSC. [0018] FIG | illustrates the connections between a plurality of

Wi rel ess conmuni cati on devices and various infrastructure elenents of two

cdna2000 sysh@es20h @lser @likd Yadef netRokemprbBir b @ifrdnCaetRofid! 520 spaligd renote
stations, nobile stations, subscriber units,” or user equipnent) operate

wi thi n sect brss tion qopweliars 29p-61208%s 80Kk ate vpertdt yopacketsconyel fmctigms

2004/ 102923 4 d- f - : di@: net wor k
controller) (ﬁ@%?&%%% %éfefe\%%ercﬁ‘ééga, §‘Egg%fﬁ%t (‘%ggég g@gét“f%gng(%bn@P ol Ters '
20a-c, 20d- eyppidfitd by aPBSdiuitpof tiechebyorpde kiile denttiien padkanahironfanct{dd@@r 30a,

30b, 30c, respectively. et_control fupcti 30a, . 30p are

supported by® g‘p%q%ky@a?@ﬁggﬂl@gﬁg? 9\&9?&“9%‘501%#’1 Et Sﬁ‘ﬂ'ggg? H’é(?er %%ﬁ@t et rol
function 30gkini % ®&RACHEEMeRYcoRIdPRSM AmBE: $MRckhemifal WO KaseBtatioh Shoul d
be understood by one of skill in the art that there could be any nunber of

access t er nicoetradlens20, pagket contyel functioss AP pad PEENs 40, TheiBRENs ¢0 are alupfednct i ons
30 and PDSNs 4 . PDSNs 4 r I t.o an | e ngtwork 50,
which is cﬁ%?‘ga{) E}SE%\%%AQ%W grg(r@é%h%gqgﬁ‘gﬁ%‘?i tg Arr‘égsgfé’gﬁ%d %%f/%rfa ﬁﬁ'gleaccess
term nal s 1Q\gehi0Mldltheldveesacemamlstlor m nal s 10 may be any of a nunber of
different t Eéas ﬁ{j w rel ess _communicati on device élch as a portahbl e phone,
a cel lul ar (¥FI@bHBRACEHAFTIEIE A My he Y (06 2 o IEERPLYRSS HumiErlFy
JP-based WehahtRwRahorAdRideGatH Mpor@abfe%ﬂo%,ai ceiiflaf Eb’f%ﬁ@ne hdiQ c@ﬁrﬁe@ﬁaﬁat ed
hands-free car kits, a personal data assistant (PDA) running |P-based

Veb- br owser tepgaitermedmapiser g Bl-eased Ynbranwesatapplivationsub eelivirdelophaneed i nt o
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[ 0020) In cdma2Q00 1xEV-DQ@Qe<(airei nafter referred to as EV-DO_ the wrel ess
comuni cat i ARTIEYE FARRUEF P13 ed dpcatiomenrampmicatiog madigispeh asdnighs berfoundciass
termnal and ieles235aPRop 8f Wetckreadifg §f§&§.s Irf @E W o3PenbrA mbRIiAGY, Ae¥sce t hat
allows a user to access a packet switched data network through the EV-DO
W rel ess acdevanalemepbkanytipe of comswnication unit.

[0020] . ~In cdma2000 1XEV-DO, hereinafter referred to as EV-DO, the wireless

communication system entities are conceptually simplified to an access terminal and an
access network. An access terminal (AT) is any device that allows a user to access a
packet switched data network through the EV-DO wireless access network. The access
network (AN) comprises any network equipment/entity that provides data connectivity L
between a packet switched data network and access terminals.

[0021] A “handoff” occurs when a wireless communication device moves from the
support of one base station to the support of another base station. Handoffs may be
“soft,” wherein the device is in communication with both base stations at the same time
during the handoff process, or “hard,” wherein the device ends communications with
one base station before beginning communications with another base station. A handoff
between one CDMA air interface system and another air interface system is referred to
as a “dormant” handoff when a data session is connected, but not active. In other
words, the AT and the PDSN maintain the PPP state but do not iransfer data. When the
AT is actively transferring data between itself and a PDSN, then the session is referred

to as an “active data session.”



network (AN) conprises any network equi pnent/entity that provides data
connectivity between a packet switched data network and access term nals.
[ 0021] A "handoff' occurs when a wirel ess conmunication device noves from
the support of one base station to the support of another base station.
Handof f s mayOBeN4/10299¥ t | " wherein the device is in comuREEASEEHOWHIh bot h
base stations at the sane tine during the handoff process, or "hard,"
wherein the device ends conmuni cations with one base station before

begi nni ng co ORESA tm.@mrmtmrma@_@ﬁ@aﬁéaay'egabusﬁwe—@@fsfessi&r%%@n one
CDVA air intertface systém and another air interface systemis referred to
as a "dor mantCDMansistem, \shednah cdma208 daBiTdn niay trassfiee theeBPP Isessionaiventd ave. | n

ot her words, n e SN Rl Ny! P. state hu not transfer
data. \Wen tﬁgéorﬁ%\@%ﬂa%fsl{e\g}élsﬁ% 2 Sa%@%’gir(&bnlgﬁggpg b v?/eseeﬁmll%[ ?8?’&‘ AXG®S PDSN,
t hen the sessipporisshe EdcatioreldpdatoPratcall ThedldextonddpdateSmsmicelliowy\éh 4004/ 102923
PCT/ US2004/ 014456 7 [Q022]. According to 1S-878, an AT that has al ready

‘est abl i shed aemppnsueligid; locgia n ben, apespee sGURNBA tegthgoneyo nekwers, * nay
transfer the [ d COM : 000
IXEV-DO, if t@gﬁgﬁgﬁ%&ﬁg@%&%megﬁ%g%?{as thgs%g%gﬁ%ﬁh%%ggﬁ%ﬁ r ot ocol .
The Locat i on thigdtht ATPhat oosded & bubnet bownddryt eithis endcaimmtarfaso netwiotled Upoaat i on

notification nessa t.p the ne et wor k enever., t he AT det erm nes
Chat the. Ay HEey gtk Ty, afic oREroE HeRERAR ol AR dremingion Ho A7
has crossed aosiingf the@efeeinytiod & Rbfechthéd fhe mBEwHH AfFeesnElkyREIoniERVA of T €CEI pt
of the ULNM the network determ nes whether the AT's determ nation is
correct. If thePBRecssinn pmbshalof thedrect, then the network forces a
resynchroni zai o f e A4 .

Unf or t unat el f,{h b?ﬂelm Lf%catgﬁ ggﬂ%p%gfagblﬁgrﬁj tgtgo ?%&ngtmgqrreeAEllrerde%Q@a%nutrhg in the
cdnma2000 1xEwdp@28@talxdd-B0 sHadad, Hehey, thewr a: someiniraftimasite matufiacéurers who

lime the camdbtore{Eome tetaraip AoRkle ey BierireBatnfabduEydor or o°

is a present faekd Wis béndldrefuidde ThReH)ikdae 10 al[RERE H@IYRE h QMbmatei on of

PPP sessions without effecting infrastructure . equi pnment_ that have al ready
been desi gnedMeFdiFE 10 e (Feshronrlon pEFPP pession Wit 2Hestss inEastaciwier ed
because the PERR; 81 Q5S e ONGaRET YLK JaBY&i Ther mtl® PRBisSERsi ons of
anot her networ‘ﬁ? For exarrpleé, tﬁeﬁPPP fram}’ﬁ}lg r?ay H?a?l?%% afm' dstﬁlg
resynchronization is required because the PPP sessions of one network may differ from

the PPP sessions of another network. For example, the PPP framing may differ amidst
and between different PPP sessions. “Framing” refers to the formation of transmission
umts at the Data Link Layer of the IP protocol. A frame may include a header and/or a
trailer, along with some number of data units.
[0024] The embodiments that are presented herein are for supporting
resynchrontzation of PPP sessions between networks that use different air-interface
standards. The embodiments involve changes to the operational flow within wireless
" communication devices whenever such devices move from the range of one network to
another during a PPP session. In general, the AT forces a resynchronization of the PPP
session whenever the AT determines that a new network does not support the Location
Update Protocol. In a first embodiment, the AT forces a resynchronization if the AT
determines that the RANHandoff indicator is set to “0”, which indicates that a new
network does not support Location Update Protocol. In a second embodiment, the AT
forces a resynchronization if the AT determines that the “PPP Magic Number” is not the

same as a previons PPP Magic Number.



and between different PPP sessions. "Framng" refers to the formation of
transm ssion units at the Data Link Layer of the IP protocol. A frane nmay

i nclude a header and/or a trailer, along with sone nunber of data units.

[ 0024] The enbodi ments that are presented herein are for supporting

resynchr onv@aesomnz¥ PPP sessi ons bet ween networ ks t hatPCHES2HiHdent
air-interface standards. The enbodi nentgs i nvol ve changes to the operational
flowwithin wireless conmmunication devices whenever such devices nove from
the range ofjg@iag net Wy knd Girst 33R8JARRerlU e A TA uE¥RPa SERRHAMof! ThaltaRR' R - the
AT forces a resynchr oni zati on of the PPP session whenever the AT determ nes
that a new rfistepomi W@rﬁgtﬁm@pﬁ)d?&yﬂ@hﬁ@ﬂa%@awfoﬁw REFY sessiopr oFKE 02 is lan a

fi nmbod d
that  t e Raaiut PLEpdhe B ARE GG T ARt ERbhRRe, TlmElog SEVPTLL"

net wor k doesmpleinestefd par harﬂwmat g Wpdedse ofte opmceshmg | derferts e4IOH exlnel ment ,
the AT forces a.res hropi zatjon if the AT determ nes that the "PPP I\/agtc
Nurmber " is rBHTUEHRDs K é‘éﬁ% g‘ é ‘ﬁi‘eé?}fléﬂg insBpCigRg ot SRIpben at g8t opmemong3
PCT/ US2004/ Q436 8 [0025] In the first enbodiment, the AT uses a
RANHandoff indicator to determ ne whether to force a resynchroni zation of

t he PPP sessli0®lf] Atisgp 200, $hea AT ¢éndens Hlagr tJOWfngQSIfraanftmgirtih@rfn@t hetdlorkt @y@s of t he

first enmbodi ment t d in hard si.n t | east
one processifg ¢ eﬁé‘% lftesvmmé %‘Y(égﬂl?tsrfacet ngt uct‘i‘? SR 2PETH © Ltfol%'ge ?’\Aher ei n

sai d i nstr ucthé 868 aieSiceREveaR i9d cdifa00 QREVABODIA st@JM'?fHe AT 9078]a At step
200, the AT enters the coverage qof a new air-interface network and receives
attributes M@%@ﬁﬁt@?’?m"ﬂﬁl%&f@%g’eﬂ’é‘%rk In one aspect of the

enmbodi ment , i'?? AW 2 Getbihifss RGEhd RAMITnabF iRdiEHOBR 8000 lndiENz @Qt ggt st ep
202, the AT st es a RANHandofft attribute/indicator in menory

the AT deternnwsvmhaupppnemtamdmdatermwgmmenassptzotl ghé Aat cate that the

o et vor . AHRSESGLLH DT Rt RUBHE oiihond o R el e

det ermi nes wingiidi ey fotd@ alfPPaessionRBRmel@ssizaionr esynchr oni zatt on. [00291
However, if the AT determ nes that the RANHandoff indicator is set to

i ndi cate t hatl"%%e newH9oeyd: ¥ thpéd detrmuss Bt the RaNHardofi wdicpigristset 1y ot ocol |

then at indicate that the new network does not support the Location Update Protocol, then at

step 2006, the AT itself forces a PPP session resynchronization. In one aspect of the
embodiment, the AT forces a PPP session resynchronization by transmitting a Link

Control Protocol Configuration Request message (LCPConfigRequest) to the new

network. The receipt of an LCPConfigRequest will force the network to conduct a
resynchronization of the PPP session.

[0030] Once the ¢cdma2000 1xEV-DO session is opened, the session remains {
open for a lengthy period of time, even if the AT exits the range of the network. Hence,

the RANHandoff indicator should be stored in memory in case the AT exits the range of

the network and then re-enters the range of the network. The program flow may be

altered without undue experimentation fo accommodate a stored RANHandoff indicator

rather than a recently received RANHandoff indicator. For example, the program flow

may be altered by substituting step 202 with a call to memory to determine the valne of

a stored RANHandoff indicator.

[0031] In the second embodiment, the AT uses the *PPP Magic Number” to ‘
determine whether to force a resynchronization of the PPP session. The PPP Magic

Numbers are identifiers for the parties of a PPP session. Such identifiers are randomly



step 206, the AT itself forces a PPP session resynchronization. In one
aspect of the enbodinent, the AT forces a PPP session resynchroni zati on by
transmtting a Link Control Protocol Configuration Request nessage
(LCPConfigRequest) to the new network. The recei pt of an LCPConfi gRequcst
wi |l force waeoHaemtY k to conduct a resynchroni zati on #ETUSNPPRISessi on.

[ 0030] Once the cdma2000 1xEV-DO sessiongi s opened, the session remains

open for a lengthy period of time, even if the AT exits the range of the

net wor k. ry,in case
t he AT exi tscg éat%&;%ldjﬁo%}@a qﬁfééeﬁ{éﬁ%&ﬁﬁ%%%lmﬁ%ﬂr}gr%ﬁ%%%ngr%g?ﬂh%oﬁg&e %f t he
net wor k. The nmr@gﬂatndfdemmptrmyoﬁj‘éagxal\lumbsd isfotinbmtaferedergioasbRFC rréﬂl ation to

accommpdat e ndaf f. .i.ndi cat er th a recen recei ved
ranaart i ToPbRFES. S ARy disafRl B gnfRd Fent P e SedsB0 Ehbatintiot,
substi t ut i ng Tk gRetRAPmak hB idplilehted on NBIAGAN ksl B4sione pideessil dlen&h 2
st ored RANHandoff indicator. [0031] In the second enbodi nent, the AT uses

‘the "PPP Magivduslufseytes mgirucignseionithremaiiied: Hdieraip sug iesirugtions Symened Izt i on of
t he PPP sessi AN gji¢ MNunbers are identifiers for the parties of a
PPP session. BIeH q%entryfﬂlgglrs are randonly WO 2004/ 102923 PCTI US2004/ 014456
.9 generated z{ﬁﬁB?«}ire ushdthbcsemoaiéretnbh@nienbphdoﬁﬁ"k&etmﬁestahﬁre Dtk d.idk Dkydrayer

anonal i es. re det a| | ed n of Nunbers. i s found
af orenent i oné’H1 agEeptly IF?Y(’)‘?;CMEQQ ugnheg, - ’N%%e%\%?lé?’fedl P BEPPt i HJ gPEhe
net hod st eps r@fenflf fecsed MhgRMMRAARBES not TScHIBicRQHe mymaﬁdétaﬁh&r@att @d in

har dwar e usi ng at | east —one grocesa ng el enent which executes instructions
for the met hctreniFEPeesriaiaiegds esmelyenicsipg. AHstept39pof Fip Jathe AT asgotisles menory
el enent. [00 gi?,gg totortd ta Link
Layer whet hgt?el%h?g:a ntly reggﬁv Wﬁq\lu}rjr@ ﬁmprg%é és%e%ﬁ%y s%‘t &%3@
menory. |f thhe A’Ec*emismytsrmdiche&eqmagi L nentroll d&rstonalt (IER)C packehapohhe AT
may determ neeE hat the .current PPP ses;JBlon needs resynchroni zati on. At step

300 of FIG Setfpangn qtadieyat0ugrass gieappHioVigT COTRMG DM s PPN Whd

stores the nupiece McROMESO! Yew Alibrit @Ra30oic thilesubiet tFABSR bisrRl by the
Echo- Request Link Control Protocol (LCP) packet upon determ natlon of a new

coverage ar eeFOIlWeOfrfbﬁfﬁréﬁ\ﬁbéFlﬁdéeean’a lh‘aW P23 Methe AT receivew pi Eeko-Replor k or
a new subnet Iﬁr l?e@mm;]ﬁﬁg a%%vlffépé]%d ﬁﬁﬁ@ﬁu@ﬁb@n dﬁ{ ét@]? 90(9 ¥het}2'? compares the

stored Magic Number with the newly received Magic Number. If the Magic Numbers

do not match, then at step 308, the AT imitiates the resynchronization of the PPP
session. If the Magic Numbers do match, then at step 310, the AT refrains from
resynchronizing the PPP session since no resynchronization is required.
[0034] The embodiments described above have been described in the context of
movement between cdmaZOOO 1xRTT networks and cdma2000 1xEV-DO networks, but
it should be understood that the embodiments may also be used in the context of
" movement between WCDMA networks and cdma2000 1XEV-DO networks. For
example, the PPP Magic Number embodiment involves the use of data link layer
information, which is an attribute of the IP packets, not of the air-interfaces. Hence, the
data link layer information is available for use by an AT that i1s moving from the
coverage of a WCDMA system to a cdma2000 1xEV-DO system in order to force a
PPP sesston resynchronization.
[0035] Those of skill in the art would understand that information and signals may be
represented using any of a vanety of different technologies and techniques. For
example, data, instructions, commands, information, signals, bits, symbols, and chips

that may be referenced throughout the above description may be represented by



control of different PCFs (see FIG 1). At step 304, the AT receives an
Echo- Reply packet containing a newy received Magi ¢ Nunber. At step 306,
the AT conpares the stored Magic Nunber with the newly received Magic
Nunmber. 1f the Magic Nunbers do not match, then at step 308, the AT
initiates the resynchroni zation of the PPP session. If the Magi c Nunbers do
mat ch, the‘i"ioéfmé‘f’éﬁZ‘ 310, the AT refrains from resynchriHeHyHH& ppp
session since no resynchronization is raguired. [00341 The enbodi nents
descri bed above have been described in the context of novenent between

cdma2000 1xXREfagasloipeks, Adomesmal Wvds BYpRAC RN rsartidhl opticht Aligubd be

under st ood that the enmbodi ments may al So be used in the context of novenent
bet ween WCDiprtisles. a5 aRy comiinationdizoed. 1xEV- DO networks. For exanple, the PPP

Magi ¢ Number, V. i.nk |a nf tion,
which is an [%W?ﬂbﬁ Flhﬁ ‘9&%1%%;%@%3@?6%0 ﬂga?%‘%]evg%??s_ |}ﬂr31 lgi"t'fvﬁclgglﬁaHence, '
the data | ibcks,apedules)f @ronid,i aod iaEgoﬁtha'i |seph edebaribedsih Rynmidttich whithathel S
noving fromthe_ cove {3 tem t‘g a cdrraZOOO 1XEV-DO systemin
order to foret‘f@"g’meﬁﬁli{‘?gg‘%‘f Fremasdh W P‘?ﬁ‘i‘? AS elepigeig hardyats. sRer | jn v
the art woulgdnruwRdens canbinhilal dMbshMetd Q'Ibaﬁ?chlﬁét&i@hﬁs wrcﬂﬁlﬁ b?mggo:fent ed

using any of a variety of different technol ogies and techni
exanpl e, dathardwarsand gofivares yaangribisstretive «rm@omts,dﬂocks,n ngndulss, cioguits, ardy mbol s,

oot esent ed TP WEESEE SIS SRR DRABL Gl AR R S R Pl 2
el ect r omagnefimdtionditeds implgmeited afsllﬁkdi)&?a_r@ror pRfitviard @pen@Phup&iakhel paticlBaror

particles, or any conpination thereof. [00361 Those of skill would further
appr eci at e t¥Bkca weanﬂafi%amqtqaw&mmoﬁwq g rrerpll sytesek Skillad artipans mayi r cui t s,

and al gorit m%ﬁhﬁﬂtsm%é gb&fvﬁmb{bxﬁﬁi}riﬁ%t]}%g %Mr REch ﬂ%aﬁarsfggpﬁémgﬁscl osed

herein may be'inplenmented as el ectronic hard corrp ter t war €

conbi nat i onsbummbmlhlemfmafmnehmlssomi tHoukd noh beintdvpstedas eausingragiepdiure frymof

har dwar e anqﬁsgft ware, var gmvg tl | lustrative conponents, blocks, nodules,
circuits, and® °§Peps ?1% A d8scri bed above gener al I y in terns of the| r

functi onal i tjpo3A\VTae h\choﬁsUCﬂﬂhstrﬁWbClldmmblldc](c | Sollilipd, e tRehiB Sddigitdnaine or
sof t ware depends upon the particular . application and_design constraints
i nposed on t9eansstet Bith tg enkodiments fisglgseg heredn may hgymp} retfpiaedescr i bed

functional i tyigf Q JREM BRYEY ProbQSorSACH AT Gisfal 8 ce8d0P! (DSBY, & application
specific integrated circuit (ASIC), a field programmable gate array (FPGA) or other
programmable logic device, discrete gate or transistor logic, discrete hardware
components, or any combination thereof designed to perform the functions described
herein. A general purpose processor may be a microprocessor, but in the alternative, the
processor may be amy conventional processor, controller, microcontroller, or state
machine. A processor may also be implemented as a combination of computing L
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.
[0038} The steps of a method or algorithm described in connection with the
embodiments disclosed herein may be embodied directly in hardware, in a software
module executed by a processor, or in a combination of the two. A software module
may reside in RAM memory, flash memory, ROM memory, EPROM memory,
EEPROM memory, registers, hard disk, a removable disk, a CD-ROM, or any other
form of storage medium known in the art. An exemplary storage medium is coupled fo
the processor such the processor can read information from, and write information to,

the storage medium. In the alternative, the storage medium may be imntegral to the



but such inplenmentation decisions should not be. interpreted as causing a
departure from the scope of the present invention. 100371 The vari ous
illustrative | ogical blocks, nodules, and circuits described in connection
wi th the enbodi nents di sclosed herein may be inplenmented or perforned wth
a general MW pYY&02BIocessor, a digital signal processor PODBR04/RALS6
application specific integrated circuityj(ASIC), a field programmbl e gate
array (FPGA) or other programmble |ogic device, discrete gate or

transi stor |qgi [ r t . CRER- N, d her eof
designed to ggjlfc ?gos?rgn ?lﬁere& %’%ﬁ%?iag%@{e ggg%@g(g%ﬁ%}ye%%fiéﬁy E(fzjlrlener al ?%éugg{ge
processor mayayecsidennersprtonasaion theulteimative, éhegiro@ssvatnd/the storege mpadogessor

may be any convent] on | efﬁocessor,t .c%rhter IIeIr1 m crocontroller, or state
nmachi ne. A plGeEeLsr Sﬁﬁﬁ‘p OFPRRTIS B APEEMs 2 conbi nation of conputing

devi ces, e. g{0038] ThEHreiohs @crigition oDBR da0ldsal dMBARMNAGE povided & ddableahy ty of

m croprocessors, one or nore m croprocessors in conjunction with a DSP core,
or any ot hepemsereskiledipiteaarhio ke or esthe Prosentdpveptionf Varioye megications|tgor i t hm
described in b : i L r.e

embodi od di 1 ARy AEAT ok R G BRRPARS sl WECRIt: BEBY e ToheltE
processor, oprncplas defivei hateiromaybe appdied wwothér endfodinaents witichuk departing freesi de i n

RAM nenory, flash.nmenory, menory, .EP menor.y, .EEPROM. menpr,

registers, h&PAld ,SC%IYW@%%\/AMF@#S%“% rﬁg}p'll‘%{%ernh%ﬁf gt ?nde?g‘? RF of
storage nedi yRiledQ¥Nthe erdbaindnts shORmENRER! Bt Yis 6 wea&%oﬁaﬁmw&stc%?b ed to

t he processor such the processor can read information from and wite

i nformation teosistenhithihapigeipas andipevel featurrs digclosedferdiee, the st orage medi um
may be integn ’-W/ 102923 PCT/ US2004/ 011156 11 processor. The
processor anﬁﬁtgols%g?age medium may reside in an ASIC. The ASIC nay reside
in a user termnal. In the alternative, the processor and the storage nedium
may reside as discrete conponents in a user termnal. 10039] The previous
description of the disclosed enbodi ments is provided to enable any person
skilled in the art to make or use the present invention. Various

nodi fications to these enbodinents will be readily apparent to those
skilled in the art, and the generic principles defined herein my be
applied to other enbodi nents w thout departing from the spirit or scope of
t he invention. Thus, the present invention is not intended to be



limted to the enbodi nents shown herein but is to be accorded the w dest

scoge .consistent wwth the principles and novel features disclosed herein.
IS CLAAIMED IS: a 12 CLAIMS 1. A method for resynchronizing a

Poi nt-to-Point Protocol (PPP) session that has been initiated between a

first network and an access term nal (Aj) and subsequently continued

bet ween a second network and the AT. the nethod conprising: determning

whet her an indicator of the second netwaMs is set to indicate the support

of the Location Update Protocol; if the indicator indicates the support of

the Location Update Protocol, then transmtting an unsolicited |ocation

notificatign ness %Nll}% WelpuBt -t 0ot tWor: k. if the
i ndi cat or ?hdi ca%t @gﬁlgﬁl ac %‘{C supgplgg%@ gltrt ?Ct’ %gﬁf8§§§%gpmd§a@?§é&btrh%{]§%ol ,
t hen transibedrt inigptad betnkeCairstaletPorit amdain LCoakitguiiaili (A1) Rad yaBiequ@siyage

(LCPConf gRequest) .fromthe AT to the new network. 2. The method of Caiml,
wher ei n t hECYHHSAGINEERGSREANE NEMEIK SO B ‘ﬁ‘f-l&t{}@ B@th‘f’ﬁépﬁkﬂnﬁmg& The met hod of

Gaimil, wherei gcfhginifolaaher al ﬁud?ca{%é\'}!'#ﬁ‘ﬂé(igéﬁé?& RO 9 sct o 1AL s Tor

resynchroni zing a Pol nt=to-Point Protocol sessi on that en
initiated beppuzest the Locasion igtdawrBeomnd; an access term nal (AT) and

subsequently coptinued between a second network and the AT, the t hod

conpri sing: mean tlﬁomﬁﬁépérli\{‘ﬁ‘ﬁ‘i‘t%ﬂwh@ﬂ’ﬁ%? ojﬁiqg,{@p@g}no{]pgqtet gtoﬁ%leg?ﬁ? net wor k

is set to A6 ADON i OA ns for
daﬂghﬁﬁﬁgear% moﬁa@&flokat% &dﬁ%cétﬂﬁ%bégﬂ%é{ﬂﬁﬁ%ﬁl%gfe&z E1% }RX toRRNS for

transmtting an unsolicited |location notification ness ULN
AT to the semaddiervairiyoarkl i f the indicator indicates the support of the

Locati on Update Prot.ocol; and nean or. transpitti a. Link, Control  Protocol
Configuration Ré ﬁ‘_@slf‘ ‘C?FBE_E"QS@?SL%M{ islj‘ﬁ@ﬁhgéttg'e Eg?ﬂﬂoph defe P H)t?‘i*?_é new
network if tﬁéﬁeltﬂ-%‘%fg%hgr a 1AMk CaLRBoR Profdeo Of CEOMRRPAton Medulf LR&RLJON

Updat e Protocol.
(LCPConfigRequest) from the AT to the new network.

2. The method of Claim 1, wherein the second network 1s a cdma2000 IXEV-DO

network.
3. The method of Claim 1, wherein the indicator is a RANHandoff indicator.
4, Apparatus for resynchronizing a Point-to-Point Protocol (PPP) session that has

been initiated between a first network and an access terminal (AT) and subsequently
continued between a second network and the AT, the method comprising:

means for determining whether an indicator of the second network is set to
indicate the support of the Location Update Protocol;

means for transmitting an unsolicited location notification message (ULNM)
from the AT to the second network if the indicator indicates the support of the
Location Update Protocol; and

means for transmitting a Link Control Protocol Configuration Request
message (LCPConfigRequest) from the AT to the new network if the indicator

indicates a lack of support for the Location Update Protocol.



5. Apparatus for resynchronizing a Point-to-Point Protocol (PPP) session
that has been initiated between a first network and an access term nal (AT)
and subsequently continued between a secidnd network and the AT, the
apparatus conprising: at |east one nenory el enent; and at | east one

proces ssinga@b RINRRY BRI Bointl16-PEREPltR oA P IR se&fonl tha hhdtsceh HiSate dHeBIRA alfifst
said at [east one nenory elenent, the set of instructions for: determning

whet hemeBiRTk adiap 4855es eming 6A S rand subsadenidy sonfiguegdetvegn p seeoadaawerkand thsgol theof
the Logatdfm MRYatiRe: Protocol; transmtting an unsolicited |ocation
notification nme sag% (ULNM fromthe AT to the second network if the
i ndi catableast noé wamesy ddreergpgort of the Locati on Update Protocol; and

transmtiing a Link Control Protocol nfiguration Request nessage
(Lopoortt gRaBERstin EPmeiismig bE R ore Ron Bl fRFUR the | ndr cat or
i ndi cats@seddin ka8 Kt 104st ShPRGMbry MWmdnighd @€ af hoNickipslatbe Protocol . 6. The met hod
of Cdaimi1, further conprisin perform ng%‘PPP session resynchroni zation if

di r ect dgtepyiningevhsgien an indiceis pgthie fecong 8pyieseiseef to fslicataNve supportied thediaseiipndfpdate
Gaimb futher conprising: initiating PPP session resynchronization by
transmtting the LCPConfi gRequest to the second network. 8. The apparatus
of C aittamsfnitifhyat hesolic@edpedagemgitifinaan snehage QAN M) fromghdPP tshs sécond network if the

resynchroni zatjonn if directed by.t d K.i. to th
U SR Tt e oSk e o R B S e EPeinit e AR p oo ng
PPP segshRilrktRnRREIN:ORbSalel (REPOYnIRAGERM b e AlNeo the GRCABRaReteasdicat® t he

second net wor k.
indicates a lack of support for the Location Update Protoccl.

6. The method of Claim 1, further comprising:
performing PPP session resynchronization if directed by the second network in

response to the ULNM.

7. The method of Claim 1, further comprising:

initiating PPP session resynchronization by transmitting the LCPConfigRequest to the second network.

8. The apparatus of Claim 4, further comprising:
means for performing PPP session resynchronizatior: if directed by the second

network in response to the ULNM.,

9. The apparatus of Claim 4, further comprising:
means for initiating PPP session resynchronization by transmitting the

LCPConfigRequest to the second network.



