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©F PPP LI NKS ON UM AND RM | NTERFACES BACKGROUND OF THE | NVENTI ON I .
» of the | nvewoiomosiPiae present invention relates to the field R!frma'onnbﬂss
data services. More particularly, the present invention relates to a novel
and i nproved 10 net hod and system for resynchronizing a Point-to-Point
Protocol (PPP) link over a U interface between a wireless comuni cation
device (MI2) and a base station/nobile svvi tching center (BS/ MsSC) wi thout
affecting a ess communi cation device (Mr2)

i b h
ot o TES 2 s woebtNoA A RCHEESTIoh O BeP KNS o UK AND (RHCINERASIES g | e,

the connection of individual |ocal area networks (LANs), has rapidly
beconme very popul ar. The infrastructure and associated protocols comonly
referredc to as the "Internet"” have becone well known and wi dely used. A

wel | known protocol for sl t t is the
Poi nt -t o- Poi nt Pr ot ocol @W&@@&W?ﬁfdﬁﬁlmﬁﬁﬁbﬁm hod for
transporting nulti-protocol datagrans over point-to-point, and is further

descri bed ih ReqBisd dfcdhedawenrtion( RFC) 1661, Network Working G oup, W
Si npson, Editor, July 1994, herein incorporated by reference. PPP includes

three main COWDO'FEEt resé invehtiBi *’t‘éﬁaté’sf t&MRaPSIHAbE Qﬁr@ﬂé&é | rald %ﬁﬁguu ng

datagrans; 2. a Link Control Protocol (LCP) for establishing, con
and testi nlgicz{eqaataldunlmﬁy,cﬁwnprﬂsenhlnmun@ relftasitbya obvektandr knfooved|

Pr ot oc ( for, es abI shin n configuri f rk-1ayer
b ot ocal®s. Bisthed;aRd SR, of AeSheiniaiing oo stheoint, Srfical Bt tiak el e
data CoOMMUGV&ah IO istésfabébefwddh &FwiteldBYicbfrhahitafidh AERZced VTP and02
comuni cates with an i nterwor ki ng function (1W) 108 via a wreless
base station/mobile switching center (BS/MSC) without affecting a R
interface between the wireless communication device (MT2) and a TE2

device.
15 1IL Description of Related Art

Internetworking, i.e., the connection of individual local area
networks (LANSs), has rapidly become very popular. The infrastructure and
associated protocols commonly referred to as the “Internet” have become
well known and widely used. A well known protocol for providing access to

20 the Internet is the Point-to-Point Protocol (PPP) which provides a standard
method for transporting multi-protocol datagrams over point-to-point, and
is further described in Request for Comment (RFC) 1661, Network Working
Group, W. Simpson, Editor, July 1994, herein incorporated by reference.

PPP includes three main components:
25 1. a method of encapsulating multi-protocol datagrams;
2. a Link Control Protocol (LCP) for establishing, configuring, and
testing a data link connection; and
3. a family of Network Control Protocols (NCPs) for establishing and
configuring different network-layer protocols.
30 FIG. 1 illustrates a high-level block diagram of a wireless data
communication system in which a mobile terminal (TE2 device) 102

communicates with an interworking function (IWF) 108 via a wireless
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incl udes a wirel ess communi cation device (Mr2) 104 and Base Stat | on/ Mobi | e

Swi tching GeabEEs$ES MSC) 106. In FIG 1, the |W 108 serveﬁ%@g S ccess
P

point to the Internet | WF 108 is coupled to, and often co-1
BS/ MsC 106, which may be a conventional b wirel ess base station, as |s
known in the art. TE2 device 102 is coupl ed to MI2 device 104 (V\/ni ch may

beaceIIuI honet vvhicEeis n,w.r g communi cation with BS/ MSC 106
and | WF 1o§ ﬁb?’bcsals "éx‘t’étCW@H Stlaowueleas COmMMNdcation deviggen
th TE2 deéM |
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S k bl i shed Feb 1998, d
er ei 1| nospErAiE b orlF A BS MG ﬂéq&fsmgmﬁgr bera sepyentiasal
packet Sdatvatréléémbﬁké §28BnC aP A ikkhbwh R tH I C:E‘Z%é%@ﬁ@ qg@ qgc&oﬁﬁ ec??o

spectrum 15 systens, of which BS/ MSC 106 an
1S-707. 5 aM82 §ecee diM twbichequiy dreent selfudar cphong)j Oual'ﬁdhn ipr ol cofrekesen t he

i nk b h 104 he Rm
i In'?eff ac2; %ﬂ%@g%gl%égé%‘%%cgggﬁﬂgw%ﬂgeégﬁsc 1053t (tahe Um
interface), andMbey \thgibddw et WcﬁOQII&QddSQecdﬁ{\Eufrﬁga&Bﬂeblatvlrggr{s thace) -

20 Referring nowto 2, a diagram of the protocol stacks In each entity
of the | S- slemeatw%ami the JW6kn 1081 GFop emmplepo'ﬁelhecbmgmmcwoﬁs gure

1.4.2. 391 0 ft.of e elsap col stack
shown |n c%%l\}%i%snsgfl Hony F@Q)?Flﬁc , 5“560\ S%BFBBo{ﬁIAgfé‘rtgrl%nm ng
on the TEStateddrde ISOB76¢ ettitlddneDaRRI $&viRr "(D?ﬁbns | Pt W%d&b %9? d
conputer). .The 25 TE2 protocol stack is illu ated as being og| T

connect ed CHeFHBOMISYStamS; é’@ckm%tﬁﬁmce " apiubdished t FebrRary nl%amd The

106 pr ot oce) rerdnpormyalel R Bfeedice, Hees S Rabnfe MR Brot Rl Pk
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 Protocol SPGB which BS/MSC 106 and TWE 108 may be a part. 157075 also
provides the requirements for communication protocols on the links
between the TE2 device 102 and the MT2 device 104 (the R, interface),
between the MT2 device 104 and the BS/MSC 106 (the U, interface), and
between the BS/MSC 106 and the IWF 108 (the L interface).

20 Referring now to FIG. 2, a diagram of the protocol stacks in each entity
of the IS-707.5 Relay Model is shown. FIG. 2 corresponds roughly to Figure
1.4.2.2-1 of IS-707.5. At the far left of the figure is a protocol stack, shown in
conventional vertical format, showing the protocol layers running on the
TE2 device 102 (e.g., the mobile terminal, laptop or palmtop computer). The

25  TE2 protocol stack is illustrated as being logically connected to the MT2
device 104 protocol stack over the R interface. The MT2 device 104, is
illustrated as being logically connected to the BS/MSC 106 protocol stack
over the U, interface. The BS/MSC 106 protocol stack is, in turn, illustrated
as being logically connected to the IWF 108 protocol stack over the L

30  interface.

As an example of the operation of the protocols of Fig. 2, the Point to
~ Point Protocol (PPPy) protocol 206 encodes packets from the upper layer
protocols 202, 204 and transmits them across the R, interface using the EIA-



As an exanpl e of the operation of the protocols of Fig. 2, the Point %%0EC 2003
Poi nt Protocol (PPPR) protocol 206 encodes packets fromthe upper |ayer
protocol s XIR0VEBO®W and transnmits them across the R interfalETAStP4the El A
1 9 DEC 2003 WD 01/05176 PCT/1JS00119413 3 232 protocol 208 to the

El A- 232-conpati bl e port on the Mr2 devi e runni ng the ElIA-232 protocol

210. The present invention is not intended to be limted to a systemthat

uses the ER32 p3dopolo2@fw tisd BLA-232=ontparttlé porown, theoMIET devideafilrening
protocol s such asaiSB are al so avail able. The El A-232 protocol 5 210 on the
Mr2 devi cethg &déidass prafocph2it@t sThedPisaertesnyersion o i motpirendgd otods  205.

(o cat 1y, AP o SRR AR ol REKSDS BRGRETE LRLEC s T Bl

pr ot ocol 2bdtherwitablef ﬁmTBSOIE RecivasHESB atnalebRvhilabks The BIA bfctbesl t0 a
PPP peer Igc ted in the | W (108). The Radio Link Protocol (RL 212 10 and
| S-95 pt ot é&dlonothe MEE (dleyicaptredives dhadracketsord ipassescthena | toptt

to
t it ot , TRBI P! ' r / MBC
106 over RSP0l B2, THE EPP R EOERITRR LIRS she pickPlEnpap Syl T
Tel ecommuniPP&t frames bndugpicallpswhenal daa dohhégtidiElisap! passws thadigketsas

Associ at i og’ El A | nLerl m St andar d 1§- 707,2, entitled "Data Service Options
15 for W débRn@rejocehdl myshich frampstgpackeiin PPRirasnes dentransmipsionr y

1998, herein.i b n anrgl .t | i fsi ned
i s 05 e i AR ficated Hh U AVE (6 Mg RealaTam 1A% (Riry G2

prot ocdd 2afdil6-SherobSidVET41 béthpaiserhidte apaeledt knborrt e thelay, draysed oot ocol
220 for transm ssi.on agross the L interface tor | ayer protocol 228.
PPPU 20 pr SIRBEBIt HIECPRFERS JHRICA S eRfePTUleienyidy f?f‘ﬂr@f%ey%ﬁat 8 Mborn t o
the netwonpfgl t pcol; wht [ un S e out.f:Apg t

I nt er net tébétﬁzgléegfééngg‘i olﬁtegf(?aar%\e}'er. 'TEE dlglé%riﬁgggﬁlr&g I%E% %Glfalﬁﬁ% E%P
Packet s cofetécommu@icatians eIndvetye s Assecidivon | JUEA) lectranicenfindustridsak

LN N TN N BTN ORI T
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199g{'herein incorporated by reference, and the IS-95 protocol is defined in
IS-95 mentioned above. A complementary RLP protocol 216 and IS-95
protocol 218 in the BS/MSC 106 pass the packets to the relay layer protocol
220 for transmission across the L interface to relay layer protocol 228. PPP,
20 protocol 226 then unframes the received packets and passes them to the
network layer protocols 225, which in turn sends them out on the internet to
the designation server.
As described in RFC 1661, the LCP Packets comprise a Configure-
Request, a Configure-Ack, a Configure-Nak, and a Configure-Reject. The
25  format of these packets is well known and described in RFC 1661.
The Configure-Request packet is used to negotiate configuration
options. All configuration options are always negotiated simultaneously.
The Configuration-Ack packet is transmitted if every configuration
option in a received Configuration-Request packet is recognizable and all
30  values are acceptable.
The Configure-Nak packet is sent in response to a Configuration-
Request packet when the requested configuration options are recognizable,

but some of the values are not acceptable. The Options field of the



The Configuration-Ack packet is transmtted if every configuration opé)

in a received Configuration-Request packet is recognizable and all UEE 2003
val ues ar en@ydiRRigP! €. The Configure-Nak packet is sent in

Configuration- Request packet when the requested configurat F’gﬁ}?’%ﬁ?ﬁ'&ﬁ are
recogni zabl e, but sone of the val ues ?%f not acceptable. The Options field
of the 1 9 DEC 1003 WD 01/05176 PCTNS 19413 4 Configure-Nak packet are

~filled onlé vvht h t unaccept abl ﬁ aonf iguration options fromthe
Confi gure-R8 sgfe'g%wfk%%r@ fikg MOt | er Bnpereptaei eanfiguratigmay s
Nak' d si muhpbasee e ck S n e cej ved
Confi gure- Rqugé%‘l |ta1-églq:é@}%s] con];{@%l??d ét é%cnﬂ%gpt ﬁ%% Elf]agt ) %nﬁfﬁalércag'dm zabl e

or are not OphmpteablwayfsoNahéigetmaltamnusTjﬂe options field of the

Conf i gur e- Rej ec.bé g | ns gnly the unacceptable configuration options from
the Configure- RegueShhigtrsRelsict oRasketchmsent cwhene agpgeiveduhonfigure-

A e

LCP protocol 7 1. Maximum Recelve- henti ca

Qual i t y- Pratceptablel. fok/agegntmmmr IEhdS optionocfield-i & dh&ourdRairerREect
Addr ess- and- r&ontrol Fi el d- Co dlnternet Pr ot ocol Control Protocol
(1PCP) is PTHAE FsoPRIY: 8% rlmacg?p FOH Barasiosy ppsionsr fregnfthgueppfigure-

enabl i ng, Raguélitsabling Internet Protocol (I1P) nodules on both ends of the
PPP link. IP I's described in Request for 20 Comment (RFC) 1332, "The PPP
| nt er net Pr ot ocbhe CiolloweingPranmoprikes( | tAEP)Well-kiNetnor kol krzﬂg)rﬁr fionS

(I\:/gﬁ ?g ra’ltv{irlt ya"éré%gié@ﬂd‘@%l fﬂﬁ&ﬂdﬁ%i’i’i’%é ot Prg(raesm on Protocol;
and Maximum-Receive-Unit

Authentication-Protocol

Quality-Protocol

Magic-Number

15 Protocol-Field-Compression

.0‘9'!“9’.“’.—‘

Address-and-Control-Field-Compression
Internet Protocol Control Protocol (IPCP) is a network control protocol
responsible for configuring, enabling, and disabling Internet Protocol (IP)
modules on both ends of the PPP link. IPCP is described in Request for
20 Comment (RFC) 1332, “The PPP Internet Protocol Control Protocol (IPCP)”,
Network Working Group, G. McGregor Merit, May 1992, herein
incorporated by reference. IPCP configuration options include:
1. IP-Addresses;
2. IP-Compression-Protocol; and
25 3. IP-Address
IPCP uses the same option negotiation mechanism as the Link
Contro! Protocol (LCP). ,
LCP and IPCP Configuration option negotiations occur separately for
both the R, interface and the U, interface. That is, LCP or IPCP
30  configuration option negotiation over one of the R_ and U_ interfaces is
separate from LCP or IPCP configuration option negotiation over the other

of the R and U interfaces. Therefore, the wireless communication device



25 3. | P-Address H XT uses the sane option negotiation mechani sm as f@%EE 2003
Link Control Protocol (LCP). LCP and |IPCP Configuration option

negot i at i ongwgonmsizeseparately for both the Rminterface andpttstdivgs
interface. That is, LCP or I1'CP 30 configuration option negotiation over
one of the Rmand Up, interfaces is sepafate fromLCP or |IPCP configuration
option negotiation over the other of the Rmand Uminterfaces. Therefore,

the wirel esg e hyRtE GBhbA Wedch - - 03dei8 1 4119413
5 (Mr2) rrus(tsMsepar at el {;Jei%l ﬁ{%oglai%ﬁpﬁggrag%%%%% ons orvglr?ecﬁ’re}%gq‘é’nd u.
i nterfaces.inBadamese t he wirel ess communi cati on device (MI2) is nobile, the
W rel ess communi cation device (MI2) may nove to_an area that is served by

5 adifferent B 1se Jheoireless cerepuniptionosdevige (ME2) inappbile, the
handof f wi | J,: | |
P o o DGR B985 5,454 S LBR P ™ °

nust be ¥ enegiifferne BSMESC 106 br andiffekenie IWE 108scWhed ahgyhappessuse PPP
negotiatio fr%hhe R. and}[l}Ur’a_i nt }e\r Iﬁies are i ndependent, PPP renegoti ation
10 need onﬂv1 Wil peche handingdhe ME2 dgvigs oo the rewsBAAMSE. 184 er TE2
devi ce may J Rhd/ 8 t iyad, ) | Vi to
bort or m g Rely BVE 108TH0r SEAREEL VihpRT nERUEH Scodrt, R CB AANRESARLY

occurs on tmastbe remegotiaaed oveb tistMyARerEice] HE diddvisdid abbvée Beomeset PPN i s a
and an Mr2 devi ce which

L"? E)Ciogé woﬁgéar@aaﬁvamgr leﬁf'lgr}fﬁ E‘ﬁﬂz\hﬁ g%&g&@%%}qe ?kde}?ﬁﬁld@ﬁé BPP genegofiation
i nterfage v@lééaobmyagcfc?gtoinn%let@e- fe?ﬁirceo‘c the U and Rm 20 interface. Thus,

when a handoff i1s”perforned, sflc at’ the nobile M2 device is handed off
to a new BS/ MSC Under Usomet arifaunstangesyndee gdERPPRlevice may initiate PPP

renegotiation. However, it may be unnecessary to perform PPP
renegotiation on the U, interface when PPP renegotiation occurs on the R,
interface.

15

SUMMARY OF THE INVENTION

The invention is a method, within a wireless communication system, -
and an MT2 device which provide for the resynchronization of a PPP link
on one of a U, and R, interface without affecting the other of the U_ and R,

20 interface.

Thus, when a handoff is performed, such that the mobile MT2 device
is handed off to a new BS/MSC, the U, interface may undergo PPP
configuration renegotiation without causing the R, interface also to undergo
PPP configuration renegotiation.

25 Similarly, the R, interface may undergo PPP configuration
renegotiation without causing the U interface also to undergo PPP

configuration renegotiation.



configuration renegotiation w thout causing the Rminterface also to 1.9 DEC 2003
undergo PPP configuration renegotiation. 25 Simlarly, the R int erfacg

may underg nfiguration renegotiation w thout causing_the Um

i nterface g’ld;dgﬁfg'%under go PPP configuration renegotiation. 9? S8994345003

WD 01/05176 PCT/ USOQ' 19413 6 BRI EF DESCRI PTI ON OF THE DRAW NGS These and

ot her advantages will becone nore apparent fromthe detailed description

of the preferred enbodi nents along with the followwng 5 drawings: Fig. 1
illustrates a high-level block diagramof a wireless data conmunication

Tiernet via a w r SSLEF RRRGRIETICIRCE T ORANINGS T2 of (he

protocol stacksTiseeanll &Rkl tadvalPa ésgwiﬁf ggccgn?ffﬁbfe ;J bhi Pl 3EAM

which illustrates the state transitions irs ect of a prererred
enbodi mentdejtilechdeseripiion oh thé-ipgefetrad podtoditrents hiorgperith ithe foflowing

inventionﬁ:ylmen the U interface is renegotiated; Fig. 5is a state
transitsio ai"‘ﬁﬂg%mmhich illustrates the state 15 transitions for a second
aspect of a prefigr reqnasiars MBhigH-16N8 WAt 4idBram Flof: 2 O witdibgt Tdligs the
operation of thegi nvention when the R interfaclegralrg Pgn%gcﬁl#éétg%d. TAl LED

DESCRI PT| @nOmuTi{R tRRERFRRED in 20hishBaDeMBMTE Aevice domments to tahmetavdrk,i n
order to esstgbl i sh %%rmuni cations over . a oi nt.-t o- g'oi nt (PPP) link, Link
Control Profocs a'{eL Friihckard WiET eSS SPIBrIRIGRHEN degifie guring and testing
the data link chg.n@ﬁ b QHaghifii ofhedSrRSEA1MARY o7 \eath BARK,PPP Link, i.e., the
R, and Uninterfaces. Any options not negoti ated use’a predefined default

val ue,10as speciFige® big RFStateetransigion | diagyam] pdvichadlustrafesr thegetdtat i ng
and conf| QLAAHodL e S5 SBeRt bPY SRELT Maifient S 1Y B0erticr; 118 R
Fig. 4 illustrates the operation of the invention when the U_ interface
is renegotiated;
Fig. 5 is a state transition diagram which illustrates the state
15  transitions for a second aspect of a preferred embodiment of the invention;
Fig. 6 illustrates the operation of the invention when the R interface

is renegotiated.

DETAILED DESCRIPTION OF THE PREFERRED
20 EMBODIMENTS

As is known in the art, in order to establish communications over a
point-to-point (PPP) link, Link Control Protocol (LCP) packets for
establishing, configuring and testing the data link connection must be

25  exchanged over each PPP link, ie., the R, and U, interfaces. Any options
not negotiated use a predefined default value, as specified by RFC 1661.

Similarly, IPCP packets for negotiating and configuring IPCP
configuration options must be exchanged over the R, and U, interfaces.
Any options not negotiated use a predefined default value, as specified by

30 RFC1332.

As described in RFC 1661 and RFC 1332, LCP Packets and IPCP packets

comprise a Configure-Request, a Configure-Ack, a Configure-Nak, and a



Any options not negotiated use a predefined default value, as specifi gpm 2003
80 RFC 1332. As described in RFC 1661 and RFC 1332, LCP Packets and |

packets ceoppoi/estre Confi gure- Request, a Configure-Ack, a Cepofrigoo/eabiok,

and a 1 9 DEC 2003 WD 01/05176 PCT/ US00/ 19413 7 Configur e-Reject. The

format of these packets is well known afid described in RFC 1661 and RFC
1332, respectivel y Conf i gurat I on option negotiations nmay occur separately

for both t (of 1661
and RFC 13§§)an the nf I gure equeg{{@sg?%k%% Er"{é}?rlfgl%z'&'ﬁ ;ch'fjd]gggrﬁﬁﬁ
options belmBFCetﬂﬁsHmﬂRH@oﬂ:’Bﬂﬁrﬁpﬂth Wln;ratlon Ack packet contains a |ist of

t he options whi the sender is acknow edgin In order to sinp llf%\e
processi ng and BhsatipR ARtiorenegetiatiens d\“aY Qcﬁ‘élé§%?4¥@tﬁlf’ fos hathftdveapl e

that, as aprgauld,Qf af PRIV ﬁ’ithﬂ-ﬁc{- h}%ﬁ%&iﬁ%&%%cl 61h§nc'i'51¥l$d 1332,

negotlat ed 6‘pt|ons are e sanme as optrons uSed prior

renegotj at t}wlCdrkﬁkgﬂ\te*RequstSpad(dﬂ@bn@amequhsteriﬁIﬂﬁe olpticnsebeingnieduestedt he
new y negoti at PP opti ons ngt the same as the PPP optlon used prior
to renegot PBE] gﬁ W@WPZI%@F[S Qéiﬂtcfoﬂéalﬂécﬂl ipaf the ﬁ&?ﬂ%&n"‘é@i&htq}’@nal

processing ?1‘(&9.4} I n copendi ng patent application "Selectively
15 Unfram ng andlg'liara Iié'%’gg'Packets Dependi ng On Negoti ated Opti ons of

the Um and Rm Imtmrdfeacms simplifye nprycesdifag cand oadhieye agrbabérs leffidienty of
assigned to the same. assi naiggiﬁttor ney dkaFt D1275 Becaliji_’the Wi rel ess
comuni cat PEPFESRING)1t i prefer at, @55 eesnftyof geprgosia )t’E'Sn'Fﬁm i’tPBH@“&et ween
t he MIgpde I f

20 m&ﬁem gt:ﬁt d‘%@% 106 theQ me is e mﬂgg,@lo%s e @ﬁgﬂgﬁ

BSC/ MsC 106, as n sary ng on t | ocati on

t echni ques rGI@OMtionknbmwevert lhisaig not/\hereqmlrelmrdof in dheuewentt thmtRAR U.
I nterface rrus e rene That the LCP . and the. | PCP

Cont | gor at PR JEBOHE Rzt GBtoBA&56 POB MR BUE AS thio BB OB RS e prior

However, i to rSnéfdtidtRme Sthd! M120 defRBIROu el fRuitel &P petonirdaldeitioral
options over the R interface when the U interface is renegotiated. In the

preferred paoeessimgnsuch lae deeribiediine copendingt patent tapplication "Selectively

15 Unframing and Framing PPP Packets Depending On Negotiated Options of

the Um and Rm Interfaces”, inventors Marcello Lioy and Nish Abrol,

assigned to the same assignee (attorney docket D1275).

Because the wireless communication (MT2) device 104 is typically
mobile, communications between the MT2 device 104 and a BSC/MSC 106
20 will be handed off to another BSC/MSC 106, as necessary depending on the
location of the MT2. Handoff techniques are well known in the art. When a
handoff occurs, the PPP U, interface must be renegotiated. That is, the LCP
and the IPCP configuration options must be renegotiated over the U,
interface. However, it is not necessary to renegotiate the PPP configuration

25 options over the R, interface when the U, interface is renegotiated.
In the preferred embodiment, the MT2 device will attempt to
simultaneously negotiate both the R and the U_ interfaces by monitoring
the received LCP and IPCP configuration request packets on one of the R,
and U, interfaces, examining the LCP and IPCP configuration packets, and if
30 the requested options are supported by the MT2 device, transmitting the
received LCP or IPCP configuration request packet on the other of the R, and

U,, interfaces.



si mul taneously negotiate both the R,, and the U interfaces by noni{qrigtqgp?
the received LCP and | PCP configuration request packets on one of the Rr,
and U. int %&ﬁ@gﬁ, exam ning the LCP and I PCP configuration packets, and if
30 the requ 8ptions are supported by the M2 device, tPERYSPVINKY the
received LCP or | PCP configuration requgst packet on the other of the R,
and U. interfaces. 1 9 DEC 2003 WD 01/05176 PCTNS00/ 19413 8 Fig. 3
illustrates a state transition diagramof a first aspect of the invention.
Initially, PPP Fig. Brillustrates aostaGaltransitior, deigoam af a dirst espect ofirtbweal

300. When an agket i s eived jn th evice 104 from either the
Um or R i%tvee%i&ggg, C‘Bttﬁ‘lbht gf B g F'%t‘e a(hHF@wéﬂg ﬁtﬁﬁet iS Pi‘“ﬁ‘hﬁtof?fsreélc&t e,
shown at rehReedICS00NUMBKEH a3l DCP! Padidit & lcefed RPHHOMTS VA 180 frdhiCUr S

on both the R and U. interfaces.” When LCP configuration negotiations are
conpl et e, €itar thedp, comR| gunterfacen Y entexs i thesRarand [k PRPEdtiallbatiohPCP
negot i at i o&gtearg corrpltetg.g, PPP. enterssﬁe ]EEP Up  state, shown at .

ref ererce ToweraPVa@t TR dyinefale 38bp 1, thisastate.| optian| Aegoliatiprp
Confi gur e-dRegueIn stkelhe | R_I 8R81 YR j Rm ywiHesy f , t he
Rmand Um PPP Initializati on™ stat E‘“ alﬂ%rgdgt@?on negot i gte?orfsgﬁflgﬁlgagf)gce on
both the Rregpiatigns jareecomypdete, Wihére CP heoRfiputigtion atregotiations beare

necessary egotji.ate gver,. the U. link, Indication that .S IS
necessary ér%yf/é@g'?ﬁg Wﬁgﬁvﬁ negetigtions arelgorgggﬁtagcgﬁ’g e BWeP tﬁllﬁﬂl ar
network, fauteexRowheat referentONbm@hyeedk it coul d be indicated by a new
packet. zone ID or new SIDND. It could also cone in the formof an LCP

confi d&r e requedhilgrinthe PPEUpgtategifran LeFuwedPCP Configure-Reiquast packesnes
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15  could come from the cellular network, for example, in a CDMA network it
could be indicated by a new packet zone ID or new SID/NID. It could also
come in the form of an LCP configure request or an IPCP configure request.
If the indication comes from the cellular network the U_ PPP in the phone
can initiate the renegotiation, otherwise no special action needs to be taken.

20  Upon receiving an indication that renegotiation is necessary the PPP Resync
state is entered, shown at reference numeral 330. In the PPP Resync state,
the MT2 device 104 will renegotiate the LCP and IPCP options. When IPCP
option negotiations are completed, the PPP Up state is again reentered and
data transfer may take place.

25 Fig. 4 provides an example of the operation of the present
embodiment. After option negotiation is completed on both the R_ and U,
interfaces, data transfer may take place. At reference numeral 410, the
BSC/MSC 106 sends an LCP Configure-Request packet, over the U_ interface,
to the MT2 device 104. At reference numeral 412, the MT2 device receives

30  the LCP Configure-Request packet while in the PPP Up state, enters the PPP
Resync state, and at reference numeral 414, sends a LCP Configure-Ack
packet. At reference numeral 416, the MT2 device sends a LCP Configure-

Request packet and, at reference numeral 418, the MT2 device receives an



25 Fig. 4 provides an exanple of the operation of the present enbodi g?rHE.E 200
After option negotiation is conpleted on both the R and U. interfaces,

dat a transfwoormesi7é ake pl ace. At reference nuneral 410, the pd3nafsodiéq1d06
sends an LCP Confi gure- Request packet, over the Uminterface, to the M2
device 104. At reference nuneral 412, tBHBe Mr2 device receives 30 the LCP
Confi gur e- Request packet while in the PPP Up state, enters t he PPP Resync

state, andiap ¢shREERE @ﬁ;E . A
ref erence nuner afl g Qc e |vrr2 é%cg&ggﬁgmé@g@m eques packet
and, at refemfgue mtmmm;aﬂmﬂﬂ&ort hthénd@vof:etHeecEL‘veﬁteafacé habkC B3 WO

01/ 05176 PCT/ US 19413 9 NConftb u&:g(aAck packet fromthe BS/ MSC 106. At
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have been fells [ that FIG 4 would have to be
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nodi fied i were to initffate the renegotiation. 5 At reference
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an | PCP Confi gure- Request packet
devi ce recd24,aespondd wRhGomIFGR &}Iﬁgurgﬂkﬂlepadkemm&ﬂe&r%dd\/ﬁ(ﬁneﬁal 14@6,8

poi nt | PCP, ne ati ons are, conp nd.the M2 device enters the PPP Up
state. Thubhe ﬁthU&eY IR cFanlSe aﬂab%rgg oR favesy Paf eﬁoutAtaF?ftSE‘ErNﬁ’g t he
R intepf aaame%hg 428, fhle! NBEX AePRetretbfied A cnﬂeptcsﬁﬁgh?egh@ rfé&kea fRGRONd

aspect of the 15 invention. LCP and | PCP option negdtiatio on one of the
Rm and t hethe¢ BS/MSCf agt this pointaldt negoidatiotserarefcarhpleR amad the MT2

interface. ,Jnitiall arts, at.the

ref erence dﬁmreglteréébe %ﬁ%%ﬁﬁ thI;}tﬂ?nF]i“@ﬁr; “ﬁcg%@%j‘aﬁap@ﬁ@trepgg?fé%tgﬁved on
ei t her thwﬁm&raﬁ:&ﬁng thie'R Eih@eRce! hen PPP enters the R and U PPP
Initialization 20 state, as shovvn at reference nuneral 510. When | PCP

option negot i at FighS illustratesnpistate drammition ndiegeamhiorrppeconds aspest of Hben at
referepge Wt%n.SZIR’.P and IPCP option negotiations on one of the R, and the U,
interface do not affect the other of the R and U_ interface.

Initially, PPP starts at the Out of Call state, shown at reference
numeral 500. When an LCP Configure-Request packet is received on either
the R, or the U, interface, then PPP enters the R and U_ PPP Initialization

20 state, as shown at reference numeral 510. When IPCP option negotiations
are completed, PPP enters the PPP Up state, shown at reference numeral 520.

When either an LCP or an IPCP Configure-Request packet are received
over the R or the U, interface while in the PPP Up state, then PPP enters
the PPP Resync state, shown at reference numeral 530. When IPCP

25 completes option negotiation on the R or the U_ interface while in the PPP
Resync state, then PPP enters the PPP Up state.

Fig. 6 shows a PPP option negotiation over the R interface not
affecting the U, interface. After option negotiation is completed on both the
R and U, interfaces, data transfer may take place. At reference numeral 610,

30 the TE2 102 device sends an LCP Configure-Request packet, over the R
interface, to the MT2 device 104. At reference numeral 612, the MT2 device
receives the LCP Configure-Request packet while in the PPP Up state, enters
the PPP Resync state, and at reference numeral 614, sends a LCP Configure-
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that the invention is not limited to the disclosed embodiment, but on the
contrary, is intended to cover various modifications and equivalent

arrangements included within the spirit and scope of the appended claims.
20

We claim:



arrangenents included within the spirit and scope of the appended cl al #dEC 200
20 W claim 1.9 DEC 2001 11 CLAIMS 1. A nethod conprising: checking al
packets being received by a MI2 device over a Uninterface, during a first
Point: to-Point Protocol link, to determ ne whether a received packet is a
PPP packet for requesting option negoth ting; and negotiating option val ues
of the U interface, after said checki 8 determ nes that the received
packet is the PPP packet for requesting option negotiating, the
negotiating involving resynchronizzing the first Point to-Point Protocol
link on the [ face wi thout resynchronizing a second Point to-Point
Prot ocol |ink~on RMinterface: 2. The nethod according to claiml1,
wherein a Point-to-Point Protocol on said 11112 device enters a state for

dat a transf f negotiating of said option values is successfully
conpl eted 3. 'ﬁ%6¢¥§$¥§ﬁéﬂE§P ng to claim 2, wherein said checking is
performed when Reg! gﬁg} I ﬁ%%ﬁ?
transfer 4. The net hod accgﬁdlng to a|n1llvviere|n sal ng? ar
conprls@%ﬂng@gﬁnﬁibmndhﬂﬁﬁnbﬁthuﬂWaﬂudstkﬁmnﬁhe‘nhtmﬂdaaeﬁﬁﬁdﬂ paickét i8lapi M

1, wher negotiating conprises. negotiating WCP option values b The
met hod g%ﬂé’ glf%gf %‘H%&ﬂg degrlatingiandegot i ati ng conpri ses

Compr i ng. checia i aite, Wpho aliey’ of ite” Vi, triifacer athe 3ol (cherking.

a Um ideleanmes Eaat ther feeaitedd & fthé St PPPN packdtofér irefhithis?! optidik
to determ ther a_recejved packet i s a PPP packet for requestlng
opt | o' PERRtRE ?@m iropiving TEBrAROmEInE Biasfire Fointip-Beint

ool Vel S F‘%‘%“‘bﬁ&%@&&ﬂf‘%‘?ﬁ“ R el &’“”f?lﬁ“atehﬁ

negotlannadiauﬂzﬂimﬂg resynba the first Point-
2. The method according to claim 1, wherein a Point-to-Point Protocol on said
MT2 device enters a state for data transfer after said negotiating of said option values is
successfully completed.
3. The method according to claim 2, wherein said checking is petformed when
said Point-to-Point Protocol is in said state for data transfer.
4. The method according to claim 1, wherein said negotiating comprises

negotiating LCP option values.
5. The method according to claim 1, wherein said negotiating comprises
negotiating IPCP option values,

6. The method according to claim 1, wherein said negotiating comprises
negotiating LCP option values and IPCP option values.
7. A method comprising:
checking all packets being received by a MT2 device over one of a Uy,
interface and a R interface, during a first Point-to-Paint Protocol link, to determine
whether a received packet is a PPP packet for requesting option negotiating; and
negotiating option values of the one of the U, interface and the R
interface, after the checking determines that the received packet is the PPP packet for
Tequesting option negotiating, the negotiating involving resynchronizing the first Point-
to-Point Protocal link on the one of the Un and the R. interface without



to- Point Protocol link on the one of the Umand the F. irth rface w t h@UEC12003
9 DEC 2003 12 resynchroni zing a second Point to-Point Protocol Iink on the
other of the U and the i interface. 8. The nethod according to dim 7,
wherein a Point to-Point Protocol on said M2 device enters a state for

data transfer after said negotiating oﬁ said option values is successfully
completed. 9. The nethod according to ?ai gt S. wherein said checking is
performed when said Point to-Point Protocol is in said state for data

transfer. 10, The net hod accordln to claim?7, wherein said negotiatin
conpri s&e8 Y"‘ﬁ@ﬂ-ﬂl‘?—’aﬁ?\g‘!{ i’\mhm lirkren fthe ntheraf the s gand

7, V\her%(r}nm&negot I ati ng corrprl ses negot lating | PCP option val ues. 12
The net ccording to claim7, wherein said negotiating conprises

negoti ating BCPTI®meRod t YREnOP whereli b Wsint-fos Poft! P&b&%ﬂ%ﬁ' faid

conpri si.~ neans for checking aI packets bei ng recelved over a
i nt er f addT2 dewige entersta Bbite for datariramfer after saidimegotativeg of saideoptivn Ratues

recei veg%%}:% S a PPP packet for requesting option negotiation; and
means f Rifefes of the U int erface, after the checking means

det er m nes tlgat'm@ Mﬂ% Iq,ehggﬁl k&&lﬁiﬂ? WH on
negotiation, the negotiating I hfw ng sesynchroni z~I hg 1 TSt

Poi nt . 4@%?mt@ﬁmnﬂ’mt¢qdismaldmtawﬁurrdmtramfm t hout resynchroni ang a
second Poi nt t r of ocol i nk n, a nt erface 14. The Mr2 device
accor di ng tolb'r ai P&W@&Pn&% Jlgo‘l‘r g negptiating comprises
devi ce q&?gﬁa ‘,gﬁ transfer aver said negot I ati ng neans
successfully Elg%otlat&gisl sal PP options. 15. The ML2 device according to
claim 14, whdiei Theaimethid acconding tosclajm r7,owbereih e said hegbliatihg domtpises
packet s wh%gaaﬁw nt.to-Foint Protocol is in said state for data
transf el Yalugs.cor di ng to claim 13, wherein said option
val ues  negotizal athedneifind dieSitiihg fo"Alafti®f Swhilih' SGia dgotling corpHESs
negotiating LCP option values and IPCP option values.

13. A M12 device comprising:

mezans for checking all packets being received over a Un interface, during
a first Point-to-Point Protocol link, to determine whether a received packet is a PPP
packet for requesting option negotiation; and

means for negotiating option values of the UL, interface, after the checking
means determines that the received packet is the PPP packet for requesting option
negotiation, the negotiating involving resynchronizing the first Point-to-Point Protocol
link on the U interface without resynchronizing a second Point-to-Point Protocol link
on a R, interface. _

14. The MT2 device according to claim 13, wherein a Point-to-Point Protocol on
said MT2 device enters a state for data transfer afier said negotiating means
successfully negotiates said PPP options.

15. The MT2 device according to claim 14, wherein said checking means
performs checking of all of said packets when said Point-to-Point Protocol is in said
state for data transfer. _

16. The MI2 device according to claim 13, wherein said option values
negotiated by said negotiating means comprises LCP option values.



1 9 DEC 2003 13 17. The Mr2 device according to clam 13, wherein sai 9 DEC 2003
option val ues negot.iated by said negotiating neans conprises YPI CP option
val ues. 18. The MI2 device according to claim 13, wherein said option

val ues negotiated by said negotiating neans conprises LCP option val ues

and | PCP option values. 19. A M2 devige conprising: means for checking

all packets being received by a ML devi‘€e over one of a Uninterface and a
R interface, during a first Point to-Paint Protocol link to detanwVne

whet her a regeiv IS a PPP oacket for requestl ng optlon
negoti ating; . mwf 13a  whereinh sdid optonf vilaesUs

i nt er f agegatitted sa@ neans determ nes that the
recei ved packet ’b? %%’#‘gﬁpwmmﬂegot iating, the
negoti at i ng il&voI'I\'hmMTz\sdeﬁbﬁ Gitt@idifigt B8 cldibl 9B, Rehlein O3t

col
link on § ﬁ%@ e 1J and the R Tnterface W ftut resyncﬁ#‘gﬁﬁzﬂﬁl

second mts@asmnssnmpmm optioh vathbsaand (IPCP bptiory
i nterl aggludg. The Mr2 device according to claim19, wherein a

Poi nt-to-Poi nt Protocol on said MI2 device enters a state for data trans r

after said nt@oA MT2xevGan e om?wsﬁ%sful Iy negotiates PPP options. 21. The
t

MIr2 devi ce accordi ng to daf erein said checking neans perforns

checki ng vvhen sai B€aps for EMglﬂﬂlpmkelscbemgremw by & M2 dévice 8vér one
transfepf o @ﬂew ccor di to cI aim 19 wher ein said option
val ues negot s %/g &Mﬁ’r Rgulbmmol/ﬁhkeio

23. ThedkErmiry wlth&Co IM&EP opt i val ues
negoti ated by sai d negotiati ngt maans conpri ses @%ﬂ%ﬂ !35%

M2 devP®® according to claim 19, said option val ues negoti at ed by sai d

negoti ating. Means uL AR G pding b Vol S B o oF e v o the
Rnum,mmechmhngmdmﬂratﬂmmwedpacketmﬂmm
packet for requesting option negotiating, the negotiating involving resynchronizing the
first Point-to-Point Protocol link on the one of the Uy and the R, interface without
resynch:omzmgasecondPomtato—PothratncolhnkontheckheroftheUm and the
R interface.

20. The MT2 device according to claim 19, wherein a Point-to-Point Protocol on
saldMI?devlceemersastatefordata&ansﬁeraﬂersudmgoﬁaﬁngmems
successfully negotiates PPP options.

2L TheMTZdeuceaccordmgtodaimm,whereinsaidcheddngmeans
performs checking when said Point-to-Point Profocol is in said state for data transfer.

2 The MT2 device according to claim 19, wherein said option values
negotiated by said negotiating means comprises LCP option values.

23, TheMTZdeviceatcordmgmdaimB,wheminsaidoptinnvalues
negotiated by said negoﬁnﬁngmeanscompﬂses IPCP option values.

24. Tl'leMTZdemaccordmgtodmmw said option values negotiated by
saldnegohatngmeamcompnsesLCPophonvaluesandIPCPophonvalus.




