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15 IL 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” hav_e 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 termmal (TE2 device) 102

communicates with an interworking function (IWF) 108 via a wireless




2 conmmuni cati on system which includes a wirel ess conmuni cati on device
(Mr2) 104 and Base Station/Mbile Switching Center (BS/ MSC) 106. In FIG

1, the lV\F&giHﬁﬁfﬁles as the access point to the Internet rmd-rwgs“mlgs

coupled to ten co-located with BS/ MSC 106, whi ch
conventional 5 wirel ess base station, g is known in the art. TE2 device
102 is coupled to MT2 devi ce 104 (which may be a cellular phone), which is
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requi renents for conmmunication ot ocols _on the links between the TE2
devi ce 102 eommundicatipn With RS/ M3 106 138ddWF 1@ f ace), between the MI2

devi ce 104 and tmnﬁm ols0Bxiét Whidkh alliweasEDmmanstationl w%ehhﬁuﬁS/ MBC
106 and the | W 108 interface). 20 Referring now to

di agram of TE2 davigeodR andhcke IWFedE8. eﬁprtsxarmlexﬂéeqememrscmrw Model
is sh 5. At
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il lustras edsystenk;emfn@hicxthSﬁMSC 106 and tTWF 1108 trhay b¥fa part. pISsI07cHhalset ack
over the L P30

nllgst %e requn'ements 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 -prdtocol 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 exanple of the operation of the protocols of Fig. 2, the Point to

Poi nt Protocol (PPPR) protocol 206 encodes packets fromthe upper |ayer
protocol s %!F,?S and transmts themacross the R interfaffsddabdly the EIA
WO 01/ 05176 0/19413 3 232 protocol 208 to the El A232-Corrpat|gbl e port,
on the MI2 device running the ElA-2323protocol 210. The present invention
I S not intended to be limted to a systemthat uses the ElA-232 protocol
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in the BS/ MSC 106 pass the’ ackets to the relay |layer prot ocol 220 for

transmi ssi Sanswitdhe pagkets, which are gacapsulated; in | ERR:frapyesy tcthe BOHAMSEppy 20

protocol 226 tHRR YRE" UTESniciace. ecerr{@dm?cl;ﬁb&capdzpﬁﬁe%&iBem G the
net wor k Iaé/_er protocol s 225, which in turn hem out on the I nternet

to the de elgnammmls@mwr Indnstrys cAssesiation HERA)/Edectranics (Industisset s

conprise a , nd a
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descri B&d fm‘ Widehgwl Spread Spertrugnr SystemysieBadigatinde Frgtogelds Rebrlm'got iate -
conf i gurat h%, herein incorporated by reference, and the IS-95 protocol is defined in

IS95 mentioned above. A complementary RLP protocol 216 and 15-95.
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 fb_rmat of these packets is well known and described in RFC 1661.
~ The Configure-Requést 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

Hne@r




options. All configuration options are always negoti ated simultaneously.
The Configuration-Ack packet is transmtted if every configuration option
in a recei vy opipbiag ur at i on- Request: packet is recogni zabl ep@fgseghdars 30

val ues are acceptabl e. The Configure-Nak packet i's"sent in response to a
Confi guration- Request packet when the 4equested configuration options are
recogni zabl e, but sone of the values are not acceptable. The Options field
of the onl S 9 = : ce filled
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Addr ess- andRequésto! - Fi el d- Conpression Internet Protocol Control Protocol
(I'PCP) is a network control protocol respon5| ble for configuring,

enabl i ng, and di 53| foHEWIRg ccomaprisesothe owellrknown ngenfigurationheptionads of
the PPPigi n&eschBEFMRFéel%%i'd?ﬂddéfﬁleﬁ%i'ﬁféﬂf’? GRJEBF“t (RFC) 1332, "The
PPP Internet Protocol Control Protocol tvvork Wor ki ng Group, G
MG egor Merit, Ia)lapdmmmiReceivie-Unit:

. Authentication-Protocol

2
3. Quality-Protocol
4. Magic-Number
15 5. Protocol-Field-Compression
6. 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, hérein
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
Control 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



I ncor por at ed by reference. | PCP configuration options include: 1.
| P-Addresses; 2. |P-Conpression-Protocol; and 25 3. |PR-Address 1PCP uses
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te

conmuni cati on sy evi ce whi ch prOV|de for the
resynchroni zat |Idnde;f spnpppPcir¢yrastances, the TE2 device may initiate PPP

renegotiation. = However, it may be unnecessary to perform FPPP
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 systeni,
~ and an MT?2 device which pro{ride for the resynchronization of a PPP link
ononeofalU, and Rm interface without éffecﬁng the other of the U and R

20 interface. _ -

Thus, when a handoff is perforrﬁed, 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 'cau'sing the U, interface also to undergo PPP

configuration renegotiation.




on one of a Unand R interface without affecting the other of the U and
R 20 interface. Thus, when a handoff is perforned, such that the nobile
MI2 device wioﬁn glqgled off to a new.BS/ MSC, the U |nterfa %grgo PPP
configuration renegotiation wthout causing the R int erface AR

undergo PPP configuration renegotiatign. 25 Simlarly, the R interface
may undergo PPP configuration renegotiation w thout causing the U.
i.nterface also to undergo PPP configuration renegotiation. WO 01/ 05176
PCT/ USOCQ' 19413 6 BRI EF DESCRI PTI ON OF THE DRAW NGS These and ot her

advant ages wi | | becoBRIEFFBESCRIPTION OFTHE mERAWENGsscri ption of the
preferred enmbodinents along with the follow ng 5 draw ngs:

illustrates a hild%s§ ang| ofhes advaniagesnvill becqinecmose %maaentc&mmMat i on

systemin Vmitaﬁtécﬁdés%h 4iBRlof 4RY | :?‘i@feﬁ‘éﬂr@ﬁﬁédﬁﬁbrﬁs %%ﬂg%h ﬂﬁufdﬂo%nkgfe the

Internet via a wreless communi cation device; Fig I's a diagra
prot ocol’ stdf@wdng® each entity; 10 Fig. 3 is a state transition diagram

whi Ch. i11ustrat “i'e 1fsahfes E ﬂ{é§14felkrg{]sbltor K¢ esfgﬁwt of S¥ &ireﬁzss &ﬁef erred

enbodi ment of t [ nvent I on; oper ati on’ of
i nventi on woesxmuhizationi s;tsterﬁane/vhlch a ¢erenjonl alewite dinpects iosa metwatle

transition ch . illustrates the stat 15 transitions for a second
aspect of aglﬁj;il H?\ﬁséenbn%b?ﬂ%mue&s (ﬁ’émflﬁf}écﬁﬁf’ff evclgfg. 6 illustrates the
operation of th(Flg rzvieratdmgramheﬂhb heotdcol sthﬁtsfcefceech eﬁnfyenegot iated. DETAILED
DESCRIPIIO\ICF REFERREE é oDl Af\ nown in the art, in
order tO establi §51 offmhiSt4E | BRARSIBOB, ﬁfﬁ%t pdinstratepphe) siate | i nk
Control Pr ataritior(slfoPh fRet ispedt P4 preferred embodiment of the invention;

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 renegotlated

 DETAILED DESCRIPTION OF THE PREFERRED
20 EMBODIMENTS

As is known in the art, in order to establish communications over a
'pomt-to-pomt (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 REC 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



establishing, configuring and testing the data |ink connection nust be 25
exchanged over each PPP link, i.e., the R and Uninterfaces. Any options
not negoti a}oﬁ&gyﬁg a predefined default value, as specifigeanigoidafa 1661.
Simlarly, packets for negotiating and configuring IPCP configuration
options nust be exchanged over the R 7and U. interfaces. Any options not
negoti ated use a predefi ned default value, as specified by 30 RFC 1332. As
descri bed SdrihedCoOnpri se.
a Confi gur e&ﬂ@ue;l? £ eﬁgﬁ%ﬁ%&ﬁgﬁ n%ﬁgﬁggpgﬁtﬁiﬁmggm Oclll 05176
PCT/ US00/ liadREC 16610md RECri83Rajespectivelye format of these packets is well

known and descr/d 6, guration
option negoti at¢ ﬁguﬁﬁp g&r%gs%?é&gttﬁﬁg 'ﬁ%f%ﬁc lﬁée?%%&%efoixnbtogﬁg g‘%e and
the. Um i rRgintaface dad dheiﬂ,,l intetface. RE@daaﬁﬁibedrml RIKC166Band RFG 1832,

Conf t d
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greater eff|C|ency o] processing it is preferable that, as a result of
renegot i ateRgex il éﬁﬂﬁl’éﬁrs 10 the newy negotiated options are the

same as the Ppﬁnoefde?nﬁy s Blestifig BRE Athidvel QReattloWificiencyt lifs i s not
a requirenent. In the event t a t he ?WlB}/ negot.i at ed Pli'f‘ o&t)l ons are not
ulk ithe, P,

the sane aprocessirerib is prefevable thaly 353 &¢s FncEglatng RABS, devi ce

woul d r direl A8 Bhm p&%@mﬁé&h@ ﬁéﬁ&bbed in
copendlﬂﬁg %‘gﬁaﬂ"?ga'ﬁ%@g{fpl ()‘yﬁ(ﬁ’%elltt‘aect|Evel;/a 15 Unfram ng and Fra gg PPP

Packets Derenagidtiajiadn Kenyeeven: this dpmiod isrequiremeat.uninathe sygntnthet thges
| nventor s %@L@ﬁéggﬁ{;%@ﬁ‘g%moﬁhe S hOHRIPP ophiind QSR BRiSE Unce

(attorney ause the wreless communi tation 2) _device
104 is typlocmenkgotiatidy, |the MERrdevicawadd beaeguised i pevfprmy additionpds and a

fone g/glcn = Ofrocfibind bl s AL ek et MiaabiOrsetectiRay ssary
Unframing and Frammg 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 typ1cally
mobile, commumcatlons between the MT2 device 104 and a BSC/MSC 106
20 will be handed off to another BSC/MSC 106, as necessary dependmg on the
location of the MT2. Handoff techmques are well known in the art. When a
handoff occurs, the PPP U,, interface must be renegotlated That is, the LCP
and the IPCP conﬁguratlon options must be renegotiated over the U,
interface. However, it is not necessary to renégotiafe the PPP configuration
25 options over the R, i_hterfaée 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 confxguratlon request packet on the other of the R, and

U,, interfaces.




| ocation of the MI2. Handoff techni"'quéé are well known in the art. \Wen a
handof f occurs, the RPP U. interface nust be renegotiated. That is, the LCP

and the | PCE(O(pﬁ;agﬁgurat i on options nust be renegoti ated OVW”H“

interface. wever, it is not necessary to renegotiate the Fi _
configuration 25 options over the R igiterface when the U. interface is
renegotiated. In the preferred embodinent, the M2 device will attenpt to
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on Dot hep@eRadt, Uni SPEPaERonalRR HeRoRALieR PPE!AflersIRIPERALLONS T e

conpl et e, en | PCP configuration negotiatio r | PCP
negot i at i ondaigy shownpgt seferencppumegrabd2).t he PPP Up state, shown at

referen nunNer avhi ' ' - ry 1 ,PCP
Confi guir:{g- Request %c gbge%lfﬂé'ﬂpgsg%@vg ﬁoL ﬁﬂgﬁ;@ i@r?%ﬂlg%—ggqﬁ%%g p%ﬁ]t(%atr s the
R and U, , ,ispefeived ohahedy interface; RPR enterd the R, pand &pPPRIhitindization pl ace

on both th | A : ' i ate 14 nay be
necessary tes 55%%2%8%%2&3 oc\@%rtal\é%ﬂhiéﬁﬁp HI'%O%.HE ?ﬁ&%@gﬁl ’b?i'%fe‘ﬁ%‘fest his is
necessary nay cONbile in the/BPRIUY statesit n'xi:(y béﬁef%rybtomggdﬁme ﬂ?ﬁg oedrl ul ar
network, f agnl e, i.n gtwork it cou e i.ndi cat a, _new
packet zongﬁlfgjﬁ ﬂ%’e@gfcﬁ?lﬂﬁlc% B“% Juhgresiagy may come in severa‘f(%onXs, it
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 n:iay 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



come in the formof an LCP configure request or an |IPCP configure request.
If the indication cones fromthe cellular network the U PPP in the phone
can initiatwpdilBieenegoti ati on, otherw se no speci al actigdriRedsns 0 be
taken. 20 Upon receiving an indication that renegotiation is necessary the.
PPP Resync state is entered, shown at9 reference nuneral 330. In the PPP
Resync state, the MI2 device 104 will renegotiate the LCP and | PCP

opt i ons. vt@:ﬂdo?@gur@mck%dkegﬁbha&h@%mcm@pl mqﬂls PBﬁthEB popstate is.
again reentered and data transfer may take place. 4 provides an

exanpl e - of configuagiéamt ppiions - foncbothe sads Oén*bédllﬁenm’ferﬁﬁqeerhawt ibgan
negoti at i ﬁﬂl&pﬁ n qp(qr ransf er
mag take p g%:ééss er teér?ceﬁﬁt%ag?qglo lhjrnaégc}f/g%‘,qﬁg%fseng?hgn LCP

Conf i gur e-M@guwere tpdpitiate tha eneghtiation.i nterface, to the M2 device 104. At

el er e, MU ptbingl ol 6,56 B Sl E B ERpLALS Feavest

r ef er ence Ragquestiipadidet, tosthedMT2 HEFHcE€onAL gafeeed&eknumtddeuzz,Ather ME2 ence

nunmer al 41 t he N2 ds ur e- uest cket and, at
r ef er ence FRYIRSSEremast e\ihgﬁlﬁ‘?{}lﬂ’ﬁ'gg fé%aéﬁ 9&% ol nfﬁfi’f?NSOOI 19413
9 LCP Conf4zgpfee o W&hl@tm rBSldlﬁﬁck@lG AtitefdrBhée ﬂ@m&i-a]tm LCP

conflgurat tions .: for ds_of t i nterface ve been
Coccesst ulths M3, a0tRe penidian TROP CoRbSurerkiarast 2hthato A6 FRIERERRSA | f the
M2 wefge triirhédal 428 EtheNITR eARGE rétleiveB - ard IRLP cahﬁgefu:mla kel froaD, the
BS/ MsC se tﬂs an | PCP Confi gure- _Request _packet to the. device. At

ref er ence theBY/MSGo At this poist T, negotiationsare ‘E%PleF‘CFméoﬂﬁ MF2%. Request
packet anQevite dnedr8'tREPPP & THAY the €5 PARGECYIHAY LRBn 'y %&Q@d gur e- Ack

packet. At reference nuner 426, the MI2 devi ce sends an
Conflgure-VRé‘GRFésaf@Eﬁgé’c‘ERAtmﬁfaé?ence 10 numeral 428, the M2 device

ecer VoS, 2| S L tfoin (el 16 SRR ofid Bl 1 1P
Thus, Whe inventinrer eartcbﬂ’(H’e@pmre mg@itlatmr@don one of the R, and the U,
Jinterface 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, orthe U, int_er_f@ce, 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 anLCP 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 de_vice 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-




wi thout affecting the .Rmi nt erf ace. Fig. 5illustrates a state transition
di agram for a.second aspect of the :15 i nvention. LCP and PCP. option

negoti ati ong pgg of the R and the U interface do not ‘?,t e ot her
of the R ané)q’i interface. Initially, PPP starts at the d:l o@ﬁ}&?j‘? stat e,

shown at reference nuneral 500. When gp LCP Confi gure- Request packet is
received on either the Rmor the U interface, then PPP enters the R and

U PPP Init LON A, f 1C
| PCP opti onhgié ti a€| ogn{s) ége?%&goqﬁ‘ﬁ{}gwégtppﬁ\gn ers (?%ﬁkkg%rﬁ hlf) St a e, shovvn
at referencéon weaReCB@et pavlm;nare:l t dtereferenteCPruomerah 6118Clﬁlcdvm‘29dme&equest

Crare, «nontprveb AP Ol Al pafket, ol ol 3Pk 1ol e b

530. Wien |pGit &6 LaPhquindigesatipt io@ﬁonegof beth edof HeRR intdrficchade

interfac |Ie|nt ePPP Re nc state, then PPP enters the PPP Up state.
Fig. 65 %‘ﬁsﬁﬁsﬁgﬂyoﬂeﬁ? ation over the R interface not affecting
the U lnterfaceAt ffeRince irRérall €620} Hd TER devi&OSRidt &¢ IP@P@Srl"ﬁ%td} R and
U int erfac data jransfer t ake pl ace. At reference nuneral 610, 30
the TE2 102 St ag Mffﬁl Megur“é referense upetal 623 dhet MIR

i nterface, am&@pecmas@mmé@ﬁﬁgﬂ&%ﬁﬁwg@ﬁa[ﬁ ’:%%\cﬁp melP devi ce

recei ves the LCP Confi gure-Reques
enters the %PESR@W?I@’I&%H IPCR fonfigure-Ack packetn dvigefererge yumenali 626, L CP

Confi gui@ |{nel Nyﬁ 1 éﬁ[&f &nce
nunmeral 616, e N%%bgév?%fscg{r‘] s a ééiuéﬁ?@gur eﬁgﬁ JGS@E paFeEe and at
ref erence nuwmeeal 6283 the NHMEVlde\mcaevesr endP(ZBsCemﬂglﬁl'e‘-Aidnpagkﬂtérdmk packet
fromthe T 2 IP@E th onf i at| nsfor
both ends o ?ﬁl‘!i S‘v%%t gftﬁghe{}% Ve Q’ﬁ eﬁﬁéucc%rs%s ﬁl;é gﬁ"gt
ref erence ndeniceileng2$ the (FPP Upstatey | Theus; ethe sR,amtéi-fh@Doﬁﬂoﬁs Qlave-bdaﬁquest
packet 10t fg MIRed RS Gt aftbordryf S SuelitiR] & 622, the M2
- 15 - While this invention has been descnbed in connection with what is
presently considered to be the preferred embodiment, it is to be understood
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:



devi ce receives the I PCP Configure-Request packet and, at reference nuneral
. 624, responds with an | PCP Configure-Ack packet. At reference nuneral 626,
.10 the MTQ‘gg%Y/h &ifs S€Nds an | PCP Confi gure- Request packet péftustofognence
62 e

nuner al MIr2 devi ce receives an MCP Configure-Ack packet from the.
TE2 device. At this point |PCP negotiHtions are conp t he Mr2
device enters the PPP Up state. Thus, the R |nte tions ha been

negotiated without affecting the U. i nterface 4{@ |on has.
~been described in connection wth wh: 2& M[% present I* co be t he
preferred enmbodinent, it is to be understood that the |nvent|on 'S not
limted to the discl osed enbodi nent, but on the contrary, is intended to
cover various rIDd‘UmahbdoﬂmmdhmmmglaeﬁMst Paint#odeirdrRrotocot linkeain wi t hi n

- the spi_ri ng sc pe qQf, the a nded cl ai ns 176
P11 /U§00|31@41%ter pte ot FEpRC m‘“@&fﬂefﬂ‘ilﬁ% V%’ ﬁ%ﬁ%@ﬁﬁg
nmet hod of’ J@@quh{@mcgléw‘ﬁ,gmgst Poi nt -t o- Poi nt Protocol |ink on 2 a Um
interface without. resynchroni zing a second ‘5’ k%f Poi nt Protoc¢ i nk
on a Rhinterface, ngsalh packets heing; regeiye qﬂ % dgEich PYeL ed by' a
MI2 devi cqyoV\gfer %@é Go dbtethfrR WHebhdrOa HRLEHEA NSackbielshs 'PRP Fﬁél&tt\'f@ﬁ packet
is a PPP patket 6 requesting option riegoti ating; negotiating option

val ues 6of rsqu@tmg ¢pﬂ@¥ﬂ%€$§laﬂ§gt er said 8 checking deternmines that said

recei ved packet is gsai a%ﬁg %?ﬁbﬂt vhiles 0PULEA! UNJ iielfatd) BREP!daR i Ng. 2.
The net hod accordi ng wherein a Point-to-Point Protocol 2 on

said MB2 dkechagedetermmsstlhﬂtesmdr rergived; pasketeds spid PR packetydor ating of .
sai d optiqQn vales,lifors HEgttfithg! | v conpl eted.

2. The method according to claiﬁl 1, wherein a Point-to-Point Protocol
2 on said MT2 device enters a state for data transfer after sa1d negotiating of

said option values is successfully completed

3. The method according to claim 2, wherein said checking is

2 performed when said Point-to-Point Protocol is in said state for data transfer.

4. The method according to claim 1, wherein said negotiating
2 comprises negotiating LCP option values.

5. The method according to claim 1, wherein said negotiating

2 comprises negotiating IPCP option values.

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

7. A method of resynchronizing a first Point-to-Point Protocol link

2 without resynchronizing a second Point-to-Point Protocol link, comprising:



3. The method accordin ' ' rein said-phecking Is 2 perforned
when sai d Poi nt -t o- Poi HI Iwm E!“]I |I§ ﬁ said state for data transfer. 4.
The net hod hidi7gg to+*claim 1w wherein said negotiating plrmRsiAokses
negoti at i ng%ﬁ%@dgpt ion values. 5. The method according to claim1, wherein
said negotiating 2 conprises negotiatilag | PCP option values. 6. The nethod
according to claiml1l, wherein said negotiating 2 conprises negotiating LCP

option val ues and | PCRecking &l paakets being refeived by MIT2 rdesydechvernome b a

first Pojnt-to-Point Prgtogol. link 2 w thout resynchronizin econd

Poi nt - t o Pof i BVGHRSE G4 fin IMEEER £ ARSI 12 TEPIVPIRACKER B1A 11111 |
| 1111 WOO1PPBpabkét for tequeltimcopioN nkRd@atingt2 checking all packets being
recei ved by a MI2 devi ce oyer one of m interface, and a Rminterface to

X a .
deternin® whet her a ME8eiiyiaRg ﬁ?&‘?@tvﬁlgefaéjw ot b saido o intpréacei 4Rl opt i on
negoti ati ngsai§ RICHRéfae] AfeXRlilil QReMhY CRet&imifds thaBi@re @R phcllebigr f ace

and said Rminterface, after said checking determ nes that. Said received
packet i& spid A paukepior requesting opiigacnagelatingi on negotiating. 8. The

met hod according to claim7, wherein a Point-to-Point Protocol 2 on said
Mr2 device enters a state for data transfer after said negotiating of said
option val ues i s8.sbe owthed kgcording tot daiim g, whareinatFaiot-teeBoindl iPrgtacol cl ai m

8, wherejn s Khng. | r Ld.Poi nt-to-Poi.nt Protocol
Vs in sara SRR S Bk R 3iecd dF Call RRIRL 510 oRls MR L
wher ei n sai shid epdionatalues is Bucaesyfullyeongsleetli at i ng LCP option val ues. 11.
The nmethod according to claim7, wherein said negotiating 2 conprises
negotiating | PCP option values. 12. The nethod according to claim7,
wherei n sai d negbt i Phd ngethddc angwrdiggs toedairmas) wehdrein Gald ahevidhges and

| PCP Opti onpgr clarLzlﬁesd when said Point-to-Point Protocol is in said state for data transfer.

10. The method according to claim 7, wherein said negotiating
2 comprises negotiating LCP option values.

11. The method according to claim 7, wherein said negotiating
2  comprises negotiating IPCP option values.

12. The method according to claim 7, wherein said negotiating
2  comprises negotiating LCP option values and IPCP option values.

13. A MT2 device capable of resyhchronizing a first Point-to-Point
2 Protocol link on a U, interface without resynchronizing a second Point-to-
Point Protocol link on a R, interface, comprising:
4 means for checking all packets being received over said U_
interface to determine whether a received packet is a PPP packet for
6 requesting option negotiation;
means for negotiating option values of said U, interface, after
8 said checking means determines that said received packet is said PPP packet
for requesting option negotiation.



13. A MI2 device capa r zing a first Point-to-Point 2
Protocol link on a n E Hﬂmm ?H ' resynchroni zing a second Point-to-
Poi nt Prot k on +a ace, conprising: 4 meangefg ooﬁ gking all
packets beﬁggby*es(h:el ved over said U. |nt erface to determ ne Eﬁ

recei ved packet is a PPP packet for @3requesting option negotlatlon, nmeans
for negotiating option values of said U interface, after 8 said checking
means det er i negy gk NP debREYUGHINA SlaiinS 15 HellEy £L6IR L0 H |
requesti ng option negot?atlon i u% o FSH NSOB/ fgé.lB 13 -
14. The2MrPretoedlc enasaidr Mg dtewcel emmsw stme fqn nlasa Fbmnsfert oftepisaid 2
Protocol o V, m]ﬁr t ransfer after said
negoti at i ngegr(%gagggtﬁc%gssésﬁgﬁg ﬁ%ﬁa(]tﬁ%eg Sg}é({a?gP%%éﬂn%)t ions. 15. The M2
devi ce according to claim 14, wherel n sal d checki ng 2 means performs

checki ng of all,.of sai a ke.ts V\/nen sai.d Pqi Poi.nt .Rrqgto s in
said state for Hgt ﬁ' lgq%f ggwceléxccqrﬁ Eaém éé wherein; ARy ‘g‘efggﬁgm 13,
wher ei n2 santtanptperforuisl teeckirg of gk bﬁrseidl picketd WhengeiidaPoing-torPanst

conpri ses h, t| on v | ues The 2 device according to claim 13,
wherein sa EPthiﬁ‘%H‘% geate f‘i"lf’é‘i‘; Bd by said negotiati ng neans
conpri ses | PCP option values. 18. The M2 device according to claim 13,

wherein said option values 2 negot.iated by sai glpnegot |l ati ng neans

conpri ses LCP oMti WWWIWCQF@P o glatth sajdsoption valugso devi ce
capabl & 0f nERSHKREIEP Bhid fghoRia ﬁeﬁelcahg&gefn@to&oar@m@sol i nk wi t hout
resynchroni zi ng a second Poi nt - o Poi nt ot ocol [Ii nk conprising: 4 neans
for checking all packets being received by a M2 device over one of a U
interface and aR rhdiaR d&ficd Rcilif g%@aamhstuﬁ&&\ sBid' G/ GeRacket s a

PPP packet for requesting option ne
2 negotiated by said negotiating means comprises IPCP option values.

18. The MT2 device according to claim 13, wherein said option values
2 negotiated by said negotiating means comprises LCP option values and IPCP .

option values. ' _ !

19. A MT2 device capable of resynchronizing a first Point-to-Point
2  Protocol link without resynchronizing a second Point-to-Point Protocol link,
comprising: '
4 means for checking all packets being received by a MT2 device
over one of a U, interface and a R, interface to determine whether a -
6 received packet is a PPP packet for requesting option negotiating;
means for negotiating option values of said one of said U,
8 interface and said R, interface, after said checking means determines that

said received packet is said PPP packet for requesting option negotiating.

20. The MT2 device according to claim 19, wherein a Point-to-Point
2 Protocol on said MT2 device enters a state for data transfer after said

negotiating means successfully negotiates PPP options.



means for negotiati ng said one of said U 8 interface and
said R interface, Emw ﬂ"llﬂ ﬁi" means determ nes that said recei ved
packet is 8(31,%3% 0t request ng option negoti ati Rgprrassdondi

devi ce according to claim19, wherein a. Point-to-Point 2 Protoco on sal d

Mr2 device enters a state for data tramsfer after’said negotiating neans
successfully negotiates PPP options. 1111 11211121112112112'12112111 11 101
WO 01/ 05176 * C2L NHe MPIZ'H‘dSﬂﬁ/ d&@otdingltb cim IO,ewlbﬂEihlﬂesdlde:tﬁekm ing to

claim?2 wherein said c ki ng.2 nea 0 ecki when sa
boi nt - 8. pAPFTeEPeaDy Cheking Sen SRA R et TORob Belt S99 stte. 2
devi ce accdofling tkdns€drali m 19, wherein said option vaI ues 2 negotiated by

sai d negotiating nmeans conprises LCP option values. 23. The MI2 device
according to claim 19, wherein said option values 2 negotiat ed by sai d

negotiating neans, apgVTs a%vicEGE’cd}a agl% aainm wﬁéreﬂ Q%d’\%?n fifes
according to claim 19, said option val ues 80 late sal d negotl ating

means c@npriegetiatedibyosaid aegotiatingsments F@EPHS@ﬂoL Broptiehadues.

23. The MT2 device according to claim 19, wherein said option values

2 negotiated by said negotiating means comprises IPCP option values.

24. The MT2 device according to claim 19, said option values

2 negotiated by said negotiating means comprises LCP option values and IPCP
option values.



