|  METHOD AND APPARATUS FOR HANDCOFF I N A -COMMUNI CATI ON SYSTEM SUPPORTI NG
MULTI PLE SERVI CE | NSTANCES Claimof Priority under 35 U.S.C. 120 [0001] The
present Application for Patent is Continyation and clains priority to Patent
Application No. 10/095,498 entitled "Method and Apparatus for Handoff in a
Communi cation System Supporting Miltiple Service Instances” filed March 11,
2002, now allowed, and assigned to the assi gnee hereof and hereby expressly
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BACKGROUND
Field

[0002] The present invention relates to wireless communication systems generally and

specifically, to methods and apparatus for handoff for a packet data service

Background

[0003] There is an increasing demand for packetized data services over wireless
communication systems. As traditional wireless communication systems are designed
for voice communications, the extension to support data services introduces many
challenges. Specifically, the problems exist during handoff involving a Point-to-Point
Protocol (PPP) communication of data packets. As systems upgrade components,
compatibility issues between components may hinder operation of the system. Further,
there is a desire to remove handoff responsibility from the mobile station and provide
smart handoff by the infrastructure elements.

[0004] There is a need, therefore, for fast, accurate handoff between Packet Data
Service Nodes (PDSNs) and other infrastructure elements in a wireless communication

system,



[00071 FIG 5 is atimng diagramillustrating a call flowin a

communi cation system wherein the S-PDSN and the T-PDSN have sim | ar
capability, wherein one of the service i2nstances is dormant. [00081 FIG 6
is atimng diagramillustrating a call flowin a comunication system
wherein the Source-PDSN (S-PDSN) and the Target-PDSN (T- PDSN) have sim |l ar
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DETAI LED DESCRI PTI [[00151 The word "exenplary"” is,used exclusjvely herein
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aspects of theieriadicoeiztdoranst. presented in drawi ngs, the drawings are not
necessarily drawn to _scal e unless specifically_ indicated. 100161 The
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[0010] FIGs. 8 and 9 are timing diagrams illustrating call flow in a communication

system, wherein the T-PDSN does not support multiple service instances.

[0011] FIG. 10 is a block diagram of the communication system supporting TP data
transmissions.
[0012] FIG. 11 illustrates communication links involved in a handoff example for a

system wherein the S-PDSN and the T-PDSN have similar capability.

[0013] FIG. 12 illustrates communication links involved in a handoff example for a
system wherein the S-PDSN and the T-PDSN have different capabilities.
[0014} FIG. 13 illustrates communication links involved in a handoff example for a

systern wherein the Source-Radio Network (S-RN) and the Target-Radio Network (T-
RN) have different capabilities.

DETAILED DESCRIPTION
[0015} The word “exemplary” is used exclusively herein to mean “serving as an
example, instance, or illustration.” Any embodiment described herein as “exemplary” is

not necessarily to be construed as preferred or advantageous over other embodiments.



[00171 Note that the exenplary enbodiment is provided as an exenpl ar

t hroughout this discussion; however, alternate enbodi nents may i ncorporate
vari ous aspects w thout departing fromthe scope of the present invention.
Specifically, the various enbodinents are applicable to a data processing
system a wreless communication system a nobile |IP network and any ot her
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The comruni i i ncl udes both wireless portions and I nternet
Prot ocol (I Bgé}fl%?g?%ﬁggfﬂm nol ogy used to describe the various

el ement[8018] the Wyst ererpldryi S dntbodidand t emphes | | 4 at epremibgestrandi Rgreddsst he
handof f processes described herein. A Mbile Station 120 gperating within
cormmuni cat | GRMEREEGAEEN oty sted. 1 | Waeless, copwmmnigationt systemsi a8 widshy, dselopedhite

Net work (S- %vi&@@atidﬁ‘ﬁ%&is Q)ftcgﬁ'nﬁlﬁﬁcfg'tiﬁﬂ Yi&€as voice, data, and so on. These systems
may be based on Code Division-Multiple Access (CDMA), Time Division Multiple
Access (TDMA), or some other modulation techniques. A CDMA system provides
certain advantages over other types of systems, including increased system capacity.

[0019] A system may be designed to support one or more standards such as the
"TIA/EIA/IS-95-B Mobile Station-Base Station Compatibility Standard for Dual-Mode
Wideband Spread Spectrum Cellular System" referfed to herein as the 1S-95 standard,
the standard offered by a consortium named "3rd Generation Partnership Project”
referred to herein as 3GPP, and embodied in a set of documents including Document
Nos. 3G TS 25.211, 3G TS 25.212, 3G TS 25.213, and 3G TS 25.214, 3G TS 25.302,
referred to herein as the W-CDMA standard, the standard offered by a consortium
named "3rd Generation Partnership Project 2" referred to herein as 3GPP2, and TR-45.5
referred to herein as the ¢dma2000 standard, formerly called IS-2000 MC. The
standards cited hereinabove are hereby expressly incorporated herein by reference.

{0020} Each standard specifically defines the processing of data for transmission from
base station to mobile, and vice versa. As an exemplary embodiment the following

discussion considers a spread-spectrum communication system consistent with the



refers to the RN as being the original serving network. The M5 120 has
established a Service Instance (SI) with S RN. A service instance refers to
a link associated wWith a service option# For exanple, a service option may
be a packet data link, a Voice over IP (VolP)link,etc. The S-RN has

est abl i shed an A-10 connection with the Source-PDSN (S-PDSN) 104 via an IP
Net wor k 106. The A-10 connection is associated with the SI. Note that the
various el er@bNIA2000 tstradadsefeprotccosh Aftetnhte SnBidfiNed@4may frecofpdride 1d8ther and
the M5 120, nm upport only one SI, or may support multiple SI. Al so,
within a gis%‘ﬁaraystem such as system 100, various elenments may support
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Each |ink i S-PRSNhHM igetlsonacasymumicationovith ap 4 Netwerk K0 Ppartion of system
100 may be as specified in the cdma2000 Wireless I[P Network Standard.

[0022] The MS 120 is mobile and may move into an area supported by a Target-RN (T-
RN) 118. As the MS 120 is able to communicate with T-RN 118, handoff may proceed
from S-RN 108 to T-RN 118. Once handoff of the wireless portion of the
communication system 100 is completed, the packet data portion of the system 100
must set up the various PPP links, such as an A-10 connection from T-PDSN 114 to T-
RN 118 through IP Network 116. As discussed hereinabove, various scenarios are
possible for the configuration and handoff processing of a system, such as system 100.

[0023] In a first scenario, illustrated in FIG. 1 and with reference to FIG. 11, the S-
PDSN 104 and the T-PDSN 114 have a same capability with respect to handling Service
Instances (SI). As illustrated in FIG. 11, muitiple SI links may be established to both S-
PDSN 104 and T-PDSN 114, For multiple SI links, one link is designated as a main
link, or PPP link. The main link is used for setting up the PPP link and is also used for
signaling associated with the multiple links. The main link is the link on which the

primary packet service instance is connected. It is the service instance that is first



[00241 In the call flow scenario of FIG 1, the infrastructure el enents,
S-PDSN 104 and T-PDSN 114 successfully handoff the communi cation with M5
120. The handoff is effected w thout pagsing responsibility on to Ms 120.
In other words, M5 120 is not required to initiate a new comruni cation at
the target network, such as may have been required if handoff were not
successful and the target network would tear down the main SI and auxiliary
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FIG. 1 illustrates a successful case when the handoff happens between the same
revisions of two PDSNs, e.g. both PDSN are implementing IS-835-B procedures. In
this case, there are PDSN to PDSN (P-P) connections established successfully between
the Target-PDSN (T-PDSN) and the Serving-PDSN (S-PDSN). In the situation that P-P
connections can not be established correctly, the normal hard handoff should occur
without tearing the traffic channel. However, if multiple service instances exist (for
example, voice over IP), the target PDSN does not know the PPP service instance (main
service instance), therefore, it can not initiate PPP negotiation on the correct R-P
connection. Each labeled step of call flow of FIG. 1 is detailed as follows:
A. The mobile station has one or more sessions established to the Source-Packet
Data Service Node (S-PDSN) via the Source-Radio Network (S-RN). The
mobile station may have multiple service instances allocated in the S-RN.
B. The mobile station detects the pilot signal strength changes and sends pilot
reports to the S-RN. At this time, the mobile still has airlink traffic channels

to the S-RN and an Internet Protocol (IP) session established to the S-PDSN.



| P connection. The s bit indicates sinultaneous binding. E. The T-PDSN sends
a P-P RRQincluding the s bit set to |l to the SSPDSNs Pi |P address. The
setting of the s bit indicates a request §or a sinultaneous binding at the
S-PDSN. F. The S-PDSN replies with a P-P Registration Reply (RRP) with the
reply code set to 0. The reply code indicates whether the operation is
successful (or failure). The reply code O corresponds to a successful

operation, whereith S&Mserelphyndudtheqedsharkssaban DargetviRadia Ntk érkr(@RNY @il ur e
reason. G The T- PDSN ﬁend &a A 11 RRP with the reply code set to 0 to the
T-RN. H At this pY¥eRtle Spgeiae §eaier MO MBER Y- traffic arriving at the
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start airlink recorpj IP%Hrés§ Tllﬂéi‘sett tHé‘?bitt Iﬁﬁﬁca‘t‘@% e§Gat ¥RQ sihMnkdes T- RN
M The S-PDSN replies with a with the reply code set to 0. N The

T- PDSN send an A | blnﬂRBaWhel‘S PHSNrepI y code set to O to the T-RN. 0. At

this point, for ear . ic.is t - PDSN t o
the ToPDSN over " Eher STIRERRREENTh s P Reebuntor SIS GRE) WABACERR o A 10
session and del i vergfietset tolte ﬁre%%y%@&@fnﬂﬁ:a&bRz@ﬁthepﬂmebﬁréf&bnhi @fcbéssfl s sent
7 fromthe nobile to the T-RN en over the appropriate A 10 session to

the T- PDSN. The T- @D@Nhtr@n Ftegenliiicada 9 agmresporsisde atshecessfpl operasionawheretn t he
S- PDSN. Not e that e freshed by the T-
PDSN sending a P-P RI% C?%%&E@%B@ﬂﬁ%ﬁ%ﬁ—ﬁ?%@ﬂ&ﬁﬂ? |atslgat es a teardown of
the mobile's A | () Phd TIPIIE $é8 @A )A HIRRP@ith the reply code set to 0 to the T-RN.
H. At this point, forward direction bearer traffic arriving at the S-PDSN is
bicast to the S-RN and the T-PDSN. The T-RN may buffer the last N

packets, where N is implemeﬁtation dependent. Reverse direction bearer
traffic traverses only the S-RN and the S-PDSN.

I. The S-RN hands off the mobile’s Service Instance(s) (Sis) to the T-RN by
sending a handoff direction command to the mobile station.

J. The mobile station handoffs to the T-RN and sends a handoff completion
indication to the T-RN.

K. Upon completion of the handoff of the Service Instances (SIs), the T-RN
sends an A11 RRQ with the s bit set to 0 and including an active start airlink
record to the T-PDSN.

L. The T-PDSN sends a P-P RRQ with the s bit set to 0 and including an active
start airlink record to the S-PDSN. The active start airlink record sent is the
same one that was received from the T-RN.

. The S-PDSN replies with a P-P RRP with the reply code set to 0.

N. The T-PDSN send an A11 RRP with the reply code set to 0 to the T-RN.

At this point, forward direction bearer traffic is tunneled from the S-PDSN to

<

o

the T-PDSN over the P-P interface, then switched onto the appropriate A10

session and delivered to the T-RN. Reverse direction bearer traffic is sent



S-RN by sending an Al | RUP to the SRN. Q The S-RN responds with an Al |
RAK. R The S-RN indicates that the session will be term nated by sending an
A1l RRQto the S-PDSN with the lifeti e, set to 0, including an active stop
accounting record. Note that the accounti'ng record will send to

Aut henti cati on Authorization and Accounting (AAA) unit from Serving PDSN.
AAA is not shown, S. The S-PDSN indicates that the session is rel eased by
sending an Al | RRP.to the SSRNwith the lifetinme set to 0. Note that the
S-PDSN™ does not defremdhe mebiletosthe TaRNgtheppverdhe appropristadd 8 sessiangotes hg used

.by the nobi | e via tlngﬁ' a'he"ﬁ%_ﬁgﬁgﬁ el &égklgvﬁ' tﬁ@ﬁ%ﬂt&ﬁ%@ﬁ{%}g’s

illustrated in FIG agai n and sane capabrlities,
however, they fail POSNe@até ﬂIaEﬂkﬂbPlQaﬂMﬁﬁa)&ﬁe fefi@divally kgiteshéal by theks.  The

S- PDSN i ble t whi.ch of the links is th i

i nk. I‘I'?leaT IeDDS& fﬁ@%@gﬁ%ﬁggg’%bﬁi}' %@%ﬁct hg hangof:‘naﬁdI :etseU|romII "
f h d

connect i ons for phernd@prkA0RftiNL &, Iﬁe% drlif AELI PAIGPY desid@solft Sen

PPP service instance indication to e target I'ng the
period of the si gnaSM@bpxaﬁdmymAbl RétPup the BRM.onnections. This information

may be sent regardl P- ions are setup successfully or
unsuccessful | y. fﬁf‘es%&%éesi’ Wlﬂbmpgg{]mecti ons establishment fails or
| ater some di scorp@epﬁegmma%ﬂatmﬁﬁmwﬁxﬁpémﬁm% zchi L ar get

PDSN uses this information to trigger the PPP negoti ati n t e correct RP
connection. FIG 2 RRQtstthaS@&bhmhtﬂyqabfeumecsaﬂﬂoOfirmﬂmdulr‘@mhadtﬂrbgstoed step of

call flow of FIG |stdeta| g Na % & go tatlon has one
or nore sessions eszf SEYTHRLECD RE @2 ﬂ?%?f”&t"fﬂw’@cor S'?H Yobil e may have
mul tiple service ingi@ps@satich Q8RB DaddEccoufbhg ( @&AFH&T{ R $&vmpat i on

detects the pilot signal strength changes and sends pi reports to the
S-RN. Note that thePIabbi AdAsisirot shrven.airlink traffic channels to the S-RN

and an | P sessio d to t PDSN. 8 RN S

request message Sfﬁheﬁﬁ{ﬂ%ﬁ@ iﬁzogmonﬁre 'PYFQRF@B r’gﬁq%}; RRQ
to t_he T- PDSN i ncl ughi 'SQRNh@it}&hQ'lifetﬁﬁé sdt @o 0. ABE thi¥ehe SEFTYSN ALY OIAARLSS
attribute set to the Pi |IP address of the S-PDSN. E. The T-PDSN sends a P-P

RRQ i ncl udi ng t he sthiassosiatedtRPPlcangext hecagseRDBNvesngPisetl py the mobile via the P-P
interface.

[0026] In a second scenario, illustrated in FIG. 2, again S-PDSN and T-PDSN share

same capabilities, however, they fail to negotiate the handoff of the multiple SI links.

The S-PDSN is able to send a message indicating which of the links is the main link,

The T-PDSN then takes responsibility for the handoff and sets up connections for the
MS.

[0027] Note that the serving PDSN desires to send PPP service instance indication to
the target PDSN in P-P RRP during the period of the signaling exchange to setup P-P
connections. This information may be sent regardless of whether P-P connections are
setup successfully or unsuccessfully. In the case that the P-P connections establishment
fails or later some disconnection between T-PDSN and S-PDSN is detected, the target
PDSN uses this information to trigger the PPP negotiation on the correct R-P
connection. FIG. 2 illustrates this type of call flow. Each labeled step of call flow of
FIG. 1 is detailed as follows:

A. The mobile station has one or more sessions established to the S-PDSN via the
S-RN. The mobile may have multiple service instances allocated in the S-RN.

B. The mobile station detects the pilot signal strength changes and sends pilot
reports to the S-RN. Note that the mobile still has airlink traffic channels to the
S-RN and an IP session established to the S-PDSN.



address. The setting of the s bit indicates a request for a sinultaneous
binding at the S-PDSN. F. The S-PDSN replies with a P-P RRP with a reply
code other than 0, indicating that the B-P session cannot be established
and indicating the PPP service instance. G The T-PDSN send an Al | RRP
with the reply code set to O to the T-RN. H The S-RN hands off the nobile's
service instance(s) to the T-RN by sending handoff direction conmand to the

nobi | e statiorg, k- Rﬂh@lmﬁhdicﬁ“fﬁéq@&stmskﬁg’a%wfmw se (hobhor, sends handof f
conpletion indication to the T- pon _conpl etion of the handoff of the

servi ce i nst arfdedhe THENpemy a@e%H]sRBQ tAﬂIle T-PIrRnsuding the sditgset tosleandithe 0 and
i ncl udi ng an act t e T- PDSN sends
an Al | RRP wi th&g‘r‘w’g Paiétﬁii‘ﬂjegéd {&S%F{OC{Bé Pi iﬁ]arenddI"‘FS ﬁﬁ{és 15?§ie(]hT PDSN

initiat es PPP he@h¢ TRDIN sendstn R-RRRQbidlediby teartdi segtd 1 tthe SIDSN’s Pi IP
configure-request.. A PPP negoti ?tl on.is conplete. For si Tr%ae |1 ?, sessions,
bearer traffic naddressw e SEUNE QT thssibitindisates arravsitder 2 PEQUS HindmgatsN,

For M P sessionsy.tdipphRghavior is as follows below. N The T-PDSN sends a
Mobile IP (MP) agent advertlserrent to the nobile. Note that the nobile may
first send a M.PThg8RDIMWIr¢pict sstithaP-PRRPevith-aREEN codebthesthand) indRatiddhe

nobi |l e sends a M.P o the T-PDSN. P SN roc es the MP RRQ
and then forvvardghaf’thg {DISBSSE%aPﬂE’t &5 *’hs;l;ﬁgaﬂﬁ}ﬂ%ﬁﬁég ePreE® the HA
responds with a MB,RRP with a reply code of 0. R The T- PDSN forwards the

MP RRP to the nobile. The nobile may now send and receive bearer data via
its MP sessi dn. Tb@GmSNfsemchm Adt §RP wilstheaaply rode sat ¢l wetheleRN. P RRP

correctly aft v 1 oS, the target PD: uld indicate to
Che target RN tin ThY STeshddf TRTO3le Tbvite P g ieairrcy BV sediBhse. ¢ he
T-RN wi || rel easgafdoer difRiibh ComBaRME] the MbbilBistibRi rd scenario, the target

PDSN cannot receive any nmessages fromthe serving PDSN, and therefore, the

M5 rel eases tHe Theffobde statiombindofiido thesBisdni Slendg/hdndoffmm&ftibnf alls to the
indication to the T-RN.

J. Upon completion of the handoff of the service instances, the T-RN sends an A1l
RRQ with the s bit set to 0 and including an active start airlink record to the T-
PDSN.

K. The T-PDSN sends an A11 RRP with the reply code set to 0 to the T-RN.

L. The T-PDSN initiates PPP negotiation with the mobile by sending it an LCP-
configure-request.

M. PPP negotiation is complete. For simple IP sessions, bearer traffic may now flow
in both directions over the T-RN and T-PDSN. For MIP sessions, the behavior
is as follows below.

N. The T-PDSN sends a Mobile IP (MIP) agent advertisement to the mobile. Note
that the mobile may first send a MIP agent solicitation to the T-PDSN (not
shown). |

0. The mobile sends a MIP RRQ to the T-PDSN.

The T-PDSN processes the MIP RRQ and then forwards it on to the HA.

Q. If the MIP RRQ is accepted, the HA responds with a MIP RRP with a reply code
of 0.

R. The T-PDSN forwards the MIP RRP to the mobile. The mobile may now send

"

and receive bearer data via its MIP session.
[0028] If the target PDSN can not receive thc P-P RRP correctly after several
retransmissions, the target PDSN should indicate to the target RN in A11 RRP that the



M5, as the M5 initiates the communications, i.e., sessions, with the target
network. Note that for a given system é?e radi o network | evel handoff may
have been conpl eted successfully, howevef, the packet data network | evel
nmust al so acconplish a handoff fromthe S-PDSN to the T-PDSN. The third
scenario is illustrated in FIG 3, wherein each |abeled step is described
as follows: A The nobile station has one or nore sessions established to

t he S-PDSN \ipsratine is 8ilel. Imhespomsoi the ThBRY Willxelaase theptadtis ehaineb Imthisahisés

all ocated in_the S RN . mohi l e station detecis the pilot_si.gnal .,

2t engt b chaRyEoniy et sPL st by PrbSeSelSmumE BB RS 2pd, e
nobi | e sti | lthtafordithd M¥Kreldagdsithe vafiRuhahfe]l. The FporsitRlityafod hanolfFaHe &sthen
established to the S-PDSN. C. S-RN sends_handoff request nessage to T-RN via

MBC (not shoVify as the ke inftigts ShenemapnisationsRRE). sessiona, withpBe tangel bRiVALK-t he s

bit set to VI - ' t h | dress
o the s oo ia SRRl e PERLERRAR b tidhEot oot Mo boudiie g °T5
the S-PDSN ssubtestiBilly akitsiveaes . thd paclet idhiangt@brkt lagelsmbitt aliongécoaiptish @ HaBdoESt

for a sinultaneous hinding at the S-PDSN. F. The T-PDSN does_not receive a

P-P RRP af t d¥om thoRfALRIN 4o the RErbEY. die (hied poenatie ésillypisated in KIO.A, pvirgin G

The T-PDSN s M .eply code set to other than O to the
T- RN. H Theg&g?aﬁ%aﬁgtﬁéﬁs %anpiign%glgvgé' s service instance(s) to the T-RN by
sendi ng handof. Tiermechileanativmrimmode bomblecseraidisl establisticldao thelS-PDISN vinltid e

tati handof f he T- h f | eti i_ndi ' h
SO o 4o e e amiar Sot e TP et PR WS L RRL Lo
rel eases the i ajyid fo@RARREI defeorsTBEpIAR il Stdrof GRnbeddddu 1ot et up L he

traffic channe efers to ta service option as specified
in 1S707. L. T-RMepatuts tife 3-RNRR(edse nstetthatphdnBbidostilEldsi abmhink KMaffic ¢aghels epl i es

_ \rllmezggt f\a'lt i l)nR\TAPt \kllmtE’R]ég §‘M%§ﬁ§%§%f’%gﬁ? 'lisé‘% @%ﬁ g@’ﬁ?é\ﬁghplet Ir gﬁzstp.PPo. PPP
negotiation iscComRheidhds FdoBt RIGt MBssAESH RN viRMSE (ndt'sBblvhg may now flow

D. The T-RN sends an A11 RRQ to the T-PDSN including the s bit set to 1 and the
serving P-P address attribute set to the Pi IP address of the S-PDSN.

E. The T-PDSN sends a P-P RRQ including the s bit set to 1 to the S-PDSN’s Pi IP
address. The setting of the s bit indicates a request for a simultaneous binding at
the S-PDSN.

F. The T-PDSN does not receive a P-P RRP after a configurable number of
retransmissions of the P-P RRQ.

G. The T-PDSN sends an A11 RRP with the reply code set to other than 0 to the T-
RN.

H. The S-RN hands off the mobile’s service instance(s) to the T-RN by sending
handoff direction command to the mobile station.

I. The mobile station handoffs to the T-RN and sends handoff completion
indication to the T-RN.

I. Upon completion of the handoff of the service instances, the T-RN releases the
traffic channel.

K. The MS re-initiates the SO33 to setup the traffic channel. The SO33 refers to
the data service option 33 as specified in IS707.

L. T-RN sends A11 RRQ to set up R-P connection.

M. T-PDSN replies with A11 RRP with result code set to “0°.



in both directions over the T-RN and T-PDSN. For M P sessions, the behavior
is as follows below. P. The T-PDSN sends a M P agent advertisenent to the
mobile. Note that the nobile may first ¥énd a M P agent solicitation to the
T-PDSN (not shown). Q The nobile sends a MP RRQto the T-PDSN. R The

T- PDSN processes the MP RRQ and then forwards it on to the HA. S. If the
MP RRQ is accepted, the HA responds with a MP RRP with a reply code of O.
T. The T-PDSN Iﬂoffhal\/ﬁ&ilﬁmmm) Rigetibttort With thebl-PBSNTbesemdirig ieanB¢Prow send
and recei ve beare ata via its MP session. [00291 In a fourth scenario,

the target netwo? IEYHGTYBSN specifically, is unable to receive handof f

i nf or mati on f roMPPhGcsAuMiGR 1%1‘995‘(5 F&r&ﬁn,;s‘a E’P%éﬂsﬂa@%eafe?ﬁlafﬁe m@"ﬁ?wt{ﬁwet

net wor k attenpts to set up PP connections via al inks. In
other words, si ntbpthﬁgeqtm@smdb9§ Rig tané A eRID SN EhrB[IPlscssk)rlsothabehafvmr
setting up the PPP fclfl) eﬁetl' on, it sends the request information on all
links. In this cHE™ ?"fﬁSN sends a Link Control Protocol (LCP)

regi stration nesyage-EMSHIskndsla MIPKsent hdbeﬁ'it%niéﬁﬁt%@tﬁé moBH&NRbe: thithRe M5
desires two |inks, one for packet data, such as web accesses, and one for

\Voi ce over | P (Velobjle mpydirsisende MiBgentanlisitation th el ERDSN ot skovgdt RN in A

[ that the, 0 tion i st.ul then the T-PDSN sends LCP
Confl gure Requ(g ghe %ﬁ)@wer@s@\é[%ﬁgﬁfwéﬁegmi gger the PPP negoti ati on.
The PPP negot iRt Tﬁ@TWIDﬁSNWéEsesﬂ\é@UHFRR i1l then BireArdsiSéiaaRe HAO0301 For
t he secondary packet service instance( LCP Configure Request is treated

as packet dat &-pHytho dPRRQ ivscarpird, thﬁF AWQE@S withra VI RRP wish o repdy eetleas RTP
payl oad), there e, it will be either discarded if the format is not
correct or be passed to the application and is treated as error. After PPP

session is setTpTh/TAFSN dorviedsitse dIPRRP sethyndbile. The aivhile ynayawkesender vi ce
i nstance(s). Each | abel ed St‘b‘fﬂ in the call flowof FIG4 is described as
follows: A The Adfbieceivepeareiinttsia isMosessigte sessi ons established to the

o Cont) L1E o BB Moyt oo, e BRAACO ] RUDSRIPLRANSICGRE 1o
strengt h changes andoff émfdemgtidnofromethorsberce metvh&k,Salﬂ\B-HESNSpedilﬂ&dﬂyt Hﬂie t he

nmobi l e still has alrLlnktrafficca s to.,the S— ﬂ E P i on
est abl i shed A&HIREVAEK BHEPISEO sal B coRpcadeTs Y%& the, s 2‘5}@% ¢IRN vi a

MBC (not  shQumidhefngd the T-PDSN does not know which SI link to use for setting up the PPP
connection, it sends the request information on all links. In this case, the T-PDSN sends
a Link Control Protocol (L.CP) registration message on all SI links. In the present
example, the MS desires two links, one for packet data, such as web accesses, and one
for Voice over IP (VoIP). The target PDSN can still indicate the target RN in A11 RRP
that the operation is successful. And then the T-PDSN sends LCP Configure Request
on all R-P connections to trigger the PPP negotiation. The PPP negotiation will occur
over the PPP service instance.

[6030] For the secondary packet service instance(s), LCP Configure Request is treated
as packet data payload (for example, for Voice over IP, it is treated as RTP payload),
therefore, it will be either discarded if the format is not correct or be passed to the
application and is treated as error. After PPP session is setup, MCFTP can be used for
setup the secondary packet service instance(s). Each labeled step in the call flow of
FIG 4 is described as follows:

A. The mobile station has one or more sessions established to the S-PDSN via the

S-RN. The mobile may have multiple service instances allocated in the S-RN.



D. The T-RN sends an Al | RRQto the T-PDSN including the s bit set to 1 and
the serving P-P address attribute set to the Pi |IP address of the S PDSN

E. The T-PDSN sends a P-P RRQ including the s bit set to 1 to the S PDSN s
Pi IP address. The setting of the s bit indicates a request for a

si mul taneous binding at the S-PDSN. F. The T-PDSN does not receive a P-P
RRP after a configurable nunber of retransm ssions of the P-P RRQ G The

T- PDSN sends df Ahe moRRP statibi dethets tieglilpt sigdad stremgth chfhgeo ahdeendls Blibt H. The

S-RN hands off the nobil e i ce ingtance tq. . the T-RN by sendi pg
handof f directi oﬁepeatﬁ?%ﬁ*a Sts'%ﬁteh aotte ﬁlagﬂlﬁt“g%’)ﬁl? SEUH%@%HW%% aal}qegn'
handoffs to the {; &b IR HARATP ReRpldst6RMHSS tHRX-PDREY cation to the T-RN

J. Upon conpletion of the handoff of the service iInstances, the T-RN sends A

11 RRQ to T- FDSN:RI serfdspRsidfi eqsjuegsnassage tal-RNRRPMSC (1t slosi lsare)ds LCP

Confi gure Request. 0 | servi ' ances. The PPP.neqofiation |y
occurs over Plljg ?QF\?F@L%I Sfﬂﬁ(gstaélr{gﬁl. kﬁﬁw%ﬁ@ri'l’é%ﬁﬁl nwﬁsgjéﬁ'%?ﬁoelo?rﬁg@ﬁnpe is
used for setup fkawingrephaBRts AtfbutcRanngt pt reald@Rbr tirs-ppgandary service
instance(s). 0. For sinple IP sessions, bearer traffic may now flow in both

directions ovef. {The T-BDEN serds arP-BOERQ imdnding thesditsed s ta the SHRIASNsd?i IPs as
foll ows below. P_.7The PDS s a-MPR. agen dy, | Se t ot he bil e.
PS5 PP ER il AR oGt & P RbeO:R Sl Y

Note that the nD e may Tirst se age PDSN
(not shown). Q thEhePmshile sends a MP RRQto the T-PDSN. R The T- PDSN
processes the MP and then forwards it on to the HA. S. If the MP RRQ

i s accepted, theThHaTRRBYess nptirrcciverd PERRP aftera condigyrapleagaberef 0. T. The
T- PDSN f or war ds FE R A Rﬂgi | e. The nobile may now send and
5 a \%lgsﬁoﬁsomﬂgs& n. 12

recei ve bearer da 100311 In a fifth scenari o,

i I'lustrated i nGFITGe TSPDSNaeMNsSnaghl RREB6gith Bs r&pll tody £t & Gto thpdeRNi cal |y two,
however, the main PPP Sl is dornman ile the main SI is dormnt t he

t. W
correspondi ng 1 dhe $-RiNihands eff gheqnebilerpiervipeinsnes(my todas ViR by sendinge, t he

M5 is responsi bh&&o?f&i?écﬁgﬁrcoﬁﬂ{aﬂﬁ%th'é'@ﬁ@o‘?lfefsta’{’ifoher detecting the Packet
Zone ID (PZID) is S

1. The mobile station handofis to the T-RN and sends handoft completion
indication to the T-RN. 7

Upon completion of the handoff of the service instances, the T-RN sends A1l
RRQ to T-PDSN.

T-PDSN replies with A11 RRP.

T-PDSN sends LLCP Configure Request on all service instances.

—

. The PPP negotiation only occurs over PPP service instance.

zZ 2 5 F

MCFTP sent over PPP service instance is used for setup flow treatment and

channel treatment for secondary service instance(s).

O

For simple IP sessions, bearer traffic may now flow in both directions over the

T-RN and T-PDSN. For MIP sessions, the behavior is as follows below.

P. The T-PDSN sends a MIP agent advertisement to the mobile. Note that the
mobile may first send a MIP agent solicitation to the T-PDSN (not shown).

Q. The mobile sends a MIP RRQ to the T-PDSN.

R. The T-PDSN processes the MIP RRQ and then forwards it on to the HA.

S. If the MIP RRQ is accepted, the HA responds with a MIP RRP with a reply code
of 0.

T. The T-PDSN forwards the MIP RRP to the mobile. The mobile may now send

and receive bearer data via its MIP session.



changed upon receiving In-traffic System Paraneter Message (I SPM fromthe
traffic channel. The PZID identifies the packet data network supporting the
MS. There are two problenms with this scbhario. First, if the MB fails to
receive the ISPM the call is dropped as there is no A 10 and no P-P
connection for the PPP Service Instance. Second, the dormant service
instance has to be transitioned to the Active state. The dormant service
may nof003d] r equi ted, fifihdcerngioe filbustrated kinnGIG.t 5, atbe iIM8 dgairadesirep| msltiplkalidof f i s

a waste of re ces. FEFach | | ed Ls,illustgat in FIG.5
descr ?bed agpefcifl? %BJE\_?V& fowgyer, %m%é“ E}{)ggg ﬁd‘iﬁa’égﬁu%% ﬁ]éé g‘@&’sﬁo‘ﬁ §°n%£]rﬂ=
est abl i shed tie0cdritg@psmdMaSN10iia stilten PtacBNFol B DBRhAR Sehatd Divtdhas, tibIMS W e

service instance(s) in Dormant (for exanple, PPP service Instance) and has
mul ti pl e sersspewsiblpde dngges Rarmane Handp(l afterodeiecingi the Paekes e 1B, (PRIP) iobi | e

station detegts th il ot .signal ~stgenat han an ilo reports
Po t ho o pevchieef MBaf vecdlviny MERRAR! TG ParRRG T AlEe PRI Bhin e shERL 0,
the S- RN andhaihel. PTE€ PFIDda8IRE Iths patket Qath hetworR8BPhorfing TheRMSS eMHre g dof f
request nessage to T-RN via MSC (not shown here). D. The T-RN sends an A 11

RRQ to the TwPDrlemewithithiy scerarie. diirst,gé the MS| fadntp rageive she 18BN, themallder ess
ttribut j - - .T- P-P
RRO | el ud; SR b Betd is bR ARRTR PP e ithe Prp SRRice RN SRS, ) g

of the s bithd dehmat egvReriaquesthahas b waniohedeotie Attvt figieat The S@manPDSN.
F. The S-PDSN replies with a P-P RRP with the reply code set.to 0. G

! . . . The
T- PDSN send$§eaie Angy potrrreqpirsd, apd thessipre malag dicactive to ageommish hapgeft 1y a A

t hi s point, | [echl r: i il - IS

bi cast o {haedt et FataBiR fbn k' ifdaleadh HIG SnRacloifePal RIS o o
may buffer tha&. IThsmdbilpatitien sias mokipde ddsiiond expiblisiesadita theo®-PEPdemedind S- Rever se
direction bearer traffic traverses only the S-RN and the S-PDSN. 1. The S-RN
hands off the m@ﬁaﬁ‘g@ raohyil; stadion b altinle seryige fstange(RND @@HH&% handof f

direction commngé&ﬁ%ﬂﬁgr%?MEQ lIr'fsttaﬁch d hés mﬂﬁ?pl@?&ivic@ iﬁﬁkgﬁ&tiﬁﬁﬂ@f fsto

the T-RN and sen f completio Indication to the T- K. Upon
conpl eti on of thallbeatabhftho8-RN¥e service instances, the T-RN sends an Al |

RRO Wi th the spbif sef L0,0 and ingluding an active,start, sirljnk record to
reports to the S-RN. At this time, the mobile still has airlink traffic channels to
the S-RN and an IP session established to the S-PDSN.

C. S-RN sends handoff request message to T-RN via MSC (not shown here).

D. The T-RN sends an A11 RRQ to the T-PDSN including the s bit set to 1 and the
serving P-P address attribute set to the Pi IP address of the S-PDSN,

E. The T-PDSN sends a P-P RRQQ including the s bit set to 1 to the S-PDSN’s Pi [P
address. The setting of the s bit indicates a request for a simultaneous binding at
the S-PDSN.

F. The S-PDSN replies with a P-P RRP with the reply code set to 0.

G. The T-PDSN sends an A11 RRP with the reply code set to 0 to the T-RN.

H. At this point, forward direction bearer traffic arriving at the S-PDSN is bicast to
the S-RN and the T-PDSN for the Active Service Instance. The T-RN may
buffer the last N packets, where N is implementation dependent. Reverse
direction bearer traffic traverses only the S-RN and the S-PDSN.

1. The S-RN hands off the mobile’s service instance(s) to the T-RN by sending
handoff direction command to the mobile station. |

J. The mobile station handoffs to the T-RN and sends handoff completion
indication to the T-RN.



L. The T-PDSN sends a P-P RRQw th the s bit set to 0 and including an
active start airlink record to the S-PDSN. The active start airlink record
sent is the same one that was received #omthe T-RN. M The S-PDSN replies
with a P-P RRP with the reply code set to 0. N. The T-PDSN sends an Al |
RRP with the reply code set to O to the T-RN. 0. The T-RN sends system
information via In-Traffic System Paraneter Message (I1SPM including the
new Packet Zorie. LEoﬁléZJInD)eIioﬁ’of THechahl & d’éthecselsridEZhifmicss ,dhaigi, semdsmnl\ﬂ 1vvi |

send an Ehanced Mess to s 0 whi ch i
service instance %ﬁtéettog%ﬁé‘% ’é’e/& rF‘iﬂ’rgécl@'ﬁ
connection, R Tpgsﬁ‘PDSN sends P-P RRQ to setup P-P connection. S The

S-PDSN replies with P-P RRP. T. The T-PDSN replies with Al | RRP. U T-RN
sends servi ce lcodhedtPPdNtspedsMP-PRRArwidcthe PRt ssbio] oWl inpludimgee actike  The MS

replies with servyjce.copnect,co LO0- on, the PPP service ,nstance is
Connect ed. | T- i SerauARIE5 s B SRl e et iRl e ST RN RS Boen
sends P-P RRQ t o sgn&bisiNhat Was togived tbiaNhe TANES Wlth P-P RRP. Z. T-PDSN
replies with Al | RRP. AA. At this point, forward direction bearer traffic

for both PPP Mk Tihe S-PDHNrepltes svithrl BRBA avithhseaply ewleisebtodhce are tunnel ed
fromthe S-PD ce Syl ed onto
t he appropri at%gJ ﬁ&@%gﬁo P‘?I\Am Flk\?wmﬁlte(féhl%gé% (g({/ntgF fnghrectl on

bearer trafficoi The@RNfsends styfs@m 1li\iﬁhhiaﬁoﬁ OiattAerrd RSy stoREParaMerer Me@sage
appropriate A 10 session to the T-PDSN. The T- PDSN tunnel s this traffic

over the P-P int &SPMenelydingdhenppBagkengore Khe2ZIPhe P-P session nmay be

The. S PoSN | nibi daers kel RIS IR AU e iPhiRed CIRIRERT, P

S-RN by sendi ng amesédgel(EBNB foset feSO3 Rivhichds mhhesebribNinsempoadis sMahiplan Al 1
RAK. 14 DD. The S-RN.indicates_that the session will be term nated by
sending an A 19- RO IrBNssadssA PHhBRQuorsstuprdlq ¢anuestiat set to 0, incl uding an

active stop R The T-PDSN sends P-P RRQ to setup P-P connection.
The S-PDSN replies with P-P RRP.
The T-PDSN replies with A11 RRP.

T-RN sends service connect to the MS to connect PPP service instance.

The MS replies with service connect completion.

£ < &0

. Upon the PPP service instance is connected, T-RN sends A11 RRQ to start
accounting record.
The T-PDSN sends P-P RRQ to S-PDSN.
The S-PDSN replies with P-P RRP.
T-PDSN replies with A11 RRP.
AA. At this point, forward direction bearer traffic for both PPP service

N <K

instances and Secondary Service Instance are tunneled from the S-PDSN to the
T-PDSN over the P-P interface, then switched onto the appropriate A10 session
and delivered to the T-RN. Reverse direction bearer traffic is sent from the
mobile to the T-RN, then over the appropriate A10 session to the T-PDSN. The
T-PDSN tunnels this traffic over the P-P interface to the S-PDSN. Note that the
P-P session may be periodically refreshed by the T-PDSN sending a P-P RRQ to
 the S-PDSN.

BB. The S-PDSN initiates a teardown of the mobile’s A10/A11 session(s) to
the S-RN by sending an A11 RUP to the S-RN.

CC. The S-RN responds with an A11 RAK.



accounting record. EE. The S-PDSN indicates that the session is rel eased by
sending an Al 1 RRPto the S -RNwth the lifetine set to 0. Note that the
S- PDSN does not delete the associated PPP context because it is being used
by the nobile via the P-P interface. 100321 In a sixth scenari o,
illustrated in FIG 6, when the P-P Connection is successfully established
for secondary Service Instances with S-PDSN, S-PDSN is responsible to
trigger the seéPDup of The S-RYrindieateothatthe sepsiopayill bPWHQé&tvﬁilgféSfFl}ﬁl@tgaﬂibe or

Gervi ce 1 5 in DortRITUDRE S SREN IR IRehEpolg, SOOMERReRe 0"

A10 connections ha@ouhtige eleordaNt service instances. The | abel ed steps of the
call flowof FIG 6 are described as follows: A The nmobile station has

mul tipl e sessidhdbeSrPNIpdemtesthatibe sessipnng spleasedyy ssndpag anphbl RBBjte the

station has ml tiggR dﬁﬁ{ éﬁle?ﬁ?tlrﬁ%f&%&( Kbt tHat[tR% LTSS ncﬁ’&@]r%ga' tfe  PPP

servi ce Instance) an as nult e service Instances active a al | ocat ed
in the S-RN. B. #weciatd BRP con&ixit becadsdt it st lirighesed bl olie mobjibaliaghe Bigt h changes
and sends pilot .reports to the S-RN. At this tinme, the nobile still has
airlink traffic &HsH#&t s to the S RN and an I P session established to the

S- PDSNjp32] S RN ~ t Tp BN :
ner o) B e . B R FS B R e e T

to | and t hestabléshed for fcPndwiyrSesdcaitstanoet &vithe$-PDSN,HePPSN B mdpomside o t he

S-PDSN. E. The T-.PDSN se a P-P, i ncl udi the s.bit set to to the
S PDON s i Ect Hifchebd o1 PR Camerliog udormEn DI, tory ninetes oh oty febhot or

si mul t aneougeRHRAnBEn@Ss ast 8 PSRN hafkdiBledud B MaRbl Sevitet 1A BormaRRP
with the reply code set to 0. G The T-PDSN Sends an A 11 RRP wth the reply

code set t o Modeo Thtd-EDEN. m#y, stBd da tréggestirDSNuk ndd 0 RPRusrtipns te therdommne i s
in Dormant node, .S PDSN wi | sends P- to T-.PDSN to, set, yp P- ]
connecti on. _Sil’."l“’?-“ﬁﬁ’é}ﬁe%eﬁ?‘? J@Eelﬁﬁ?gﬁpw{lﬁﬁ%wr&ﬁ igué\l?re(gga‘gl@gtas tf‘ziﬁ\‘}fs There
are two optiong, N@EenoHllstadn has daltiple sekfiBnsTesBBEbheandte APDIRIiattRe §- RN to

request for establishing R P connection for PPP service |Instance.
RN. The mobile station has multiple service instance(s) in Dormant (for

example, PPP service Instance) and has multiple service instances active and
allocated in the S-RN.

B. The mobile station detects the pilot signal strength changes and sends pilot

reports to the S-RN. At this time, the mobile still has airlink traffic channels to

the S-RN and an [P session established to the S-PDSN,

S-RN sends handoff request message to T-RN via MSC (not shown here).

D. The T-RN sends an A11 RRQ to the T-PDSN including the s bit set to 1 and the
serving P-P address attribute set to the Pi IP address of the S-PDSN.

E. The T-PDSN sends a P-P RRQ including the s bit set to 1 to the S-PDSN’s Pi IP
address. The setting of the s bit indicates a request for a simultaneous binding at
the S-PDSN.

F. The S-PDSN replies with a P-P RRP with the reply code set to 0.

G. The T-PDSN sends an A11 RRP with the reply code set to 0 to the T-RN.

H. Because S-PDSN knows PPP setvice instance is in Dormant mode, S-PDSN will
sends P-P RRQ to T-PDSN to set up P-P connection.

I. T-PDSN replies with P-P RRP with result code set to ‘0°.

e

There are two options here.

Option 1:



K. The T-RN replies with Al 1 RAK. L. Then the T-RN sends All RRQto setup

A10 connection. M T-PDSN replies with A1 | RRP with code set to V.
Option 2: N. The T-PDSN sends Al 1 RRQto establish R-P connection for PPP
service Instance. 0. The T-RN replies wilth A1 | RRP with code set to V. P.

At this point, forward direction bearer traffic arriving at the S-PDSN is
bicast to the S RN and the T-PDSN for both PPP Service |Instance and
Secondary Service Instance. The T-RN nay buffer the |ast N packets, where N

i s i nmpl ement at JonThedEBFétide pands R ¥R talT RS ta tequése &restabligtfing B-R r aver ses

only the S-RN and_ th - D@f' .. The . S- RN hands off the nobile's service
i nstance(s) to th%m']il-gﬂ%nbfgr enael(?w&el?ﬁ%ﬂlﬁg‘ff direction command to the nobile
station. R Th& nph TR tAflicowithaidog AR. to the T-RN and sends handof f

conpletion indication to the T-RN. _S. Upon conpletion of the handoff of the
servi ce i nst andesThandhe F-IN sgrdsayl bRRR to'spt u fPHsCioe s bit set to O and

i ncl udi ng an agji ¢ Al [k r t xs)PDSN. T. The T-PDSN sends
a P-PRRQw t h(i\{i'hjel%s 1\??&%@% %t!)lr}%l 1ang Wl%’l%&g E% tgno active start airlink
record to the ®pfioblY: The active start airlink record sent is the sane one

that was receiyed fromt T-RN.. U._The S-PDSN replies wth P-P RRP with
the reply code eTh@('g'P@%,Senﬁﬁél‘ﬁﬁﬁé[{P §%Mlﬂ§#ﬁ°9ﬂrﬁecﬁp@f%1%ﬂ%’ $RECY epl y code
set to O to the TN, At this point, forward direction bearer traffic for
both PPP service instances and Secondary Service Instance are tunneled from
t he S-PDSN to theTHe PIBWraplies withhéel IRPP iwithercklaset,tot®ien swi t ched onto the

appropriate A 10 session and de]i.vered, to t T-RN. Reve i.rection
boar f |t a1 c Fr SACUR PO MTAE! SHAGH P bptser HAh e 2rrRApe Sl U fiacast fo
appropriate AlO SggSiRN nQ thd'e-PDSORN bofBPH SEVRY Fl)néthmaeaba st«:@érﬁia%fe Sdrlice over

the P-P interface to the S-PDSN. Note that the P- sessi on may
peri odi cal | y ref rstance. biha &N mRpSNifsethd ilast NepaPkdes, RR@r¢ WY is heple®e@idh 16

i( heTge S-PDSN i ni ép%}lgesrlt.af{etv%%%%?%ﬁgg be;[apeef trr;;r.?tlljczi '[lraew}e§se'sb‘lc)rcl¥y%e %- Salslcll %Q:(SS—) to
PDSN.

Q. The S-RN hands off the mobile’s service instance(s) to the T-RN by sending
handoff direction command to the mobile station.

R. The mobile station handoffs to the T-RN and sends handoff completion
indication to the T-RN.

S. Upon completion of the handoff of the service instances, the T-RN sends an Al1
RRQ with the s bit set to 0 and including an active start airlink record to the T-
PDSN.

T. The T-PDSN sends a P-P RRQ with the s bit set to 0 and including an active
start airlink record to the S-PDSN. The active start airlink record sent is the
same one that was received from the T-RN.

U. The S-PDSN replies with a P-P RRP with the reply code set to 0.

V. The T-PDSN send an A11 RRP with the reply code set to 0 to the T-RN.

W. At this point, forward direction bearer traffic for both PPP service instances and
Secondary Service Instance are tunneled from the S-PDSN to the T-PDSN over
the P-P interface, then switched onto the appropriate A10 session and delivered
to the T-RN. Reverse direction bearer traffic is sent from the mobile to the T-
RN, then over the appropriate A10 session to the T-PDSN. The T-PDSN
tunnels this traffic over the P-P interface to the S-PDSN. Note that the P-P
session may be periodically refreshed by the T-PDSN sending a P-P RRQ to the
S-PDSN.



RN by sending an Al 1 RUP to the S-RN. Y. The S-RN responds with an Al 1
RAK. Z. The S-RN indicates that the session will be term nated by sending an
Al 1 RRQ to the S-PDSN with the lifetinm®set to 0, includi ng an active stop
accounting record. AA The S-PDSN indicates that the session is rel eased by
sending an Al I RRP to the SRNwth the lifetine set to 0. Note that the

S- PDSN does not delete the associated PPP context because it is being used
by the nobil e Xi Zhe RePDEN Bnikiatee b fiencdnwr] Qﬁlﬁemo’ﬁﬂe’ssﬂdéb‘mtl ssssian@) exthaSt es

di scussed herei nghpve assume S protocols for the serving
network and the P&P@éf nﬁ fglfﬁﬂﬁc}f)ﬁ%ﬁré% these exanples and

scenari os assupedht BatNtEpordehlarAd 1 tHEK T- PDSN had simlar capabilities.
For exanple, each was able to sup&ort mul tiple Service Instances. Consi der

t he S|h t uati on 4hdhe St indieates thawl asmmwuéveémlmted he serglitgamai WBRKS do
t | bl handl ltipl
S5, it e the ofnFRREDSNGHER hedtlbERetRs o,i808aing A d-fus for Rl tnlt Sty

to support multi pdeerdSl s, and the target network does not, the system nust
determ ne which one to term nate and how to effect such terrri nation. For

exanpl e, when #fe handdgS-HeENradicgienthpighe pesiosiibrelqpshby sepdirgam &bl ease A
or |ower) to hig t\égﬁé %@E@C@% ﬁ(f)e%ﬁ? SFLGF S8t 124 Y gr}‘ﬁjsé\i El&gehro? are no

probl ens because Ay support one packe a service

instance. |n thigeletshe agbtiated PPPd@htext Bedhlie: it B@aiz RESY thdobikcdnda ¥
service instances _can be setup. Wen the serving network has capabi lity for

only a single SI| '%@t%rﬁ@éi fied in 1S 95 Also cdna2000 Rel ease speci fies

SUPDOT R 2, 1 T vt B e e CATTRARRATEL Sty L ey BF 7
t he responsipbitbédly fmstluﬂséﬂomgwﬁetmm rahd i tht eatgbe nadebirk OItalotlﬁzlrstwst thetsehe
target network after handoff. [00351 A sevenlggh)ﬁ%cgg?rl ois illustrated in

FIG 7 and FrEAPFesidcecensrioy essumsd (ibths - gae T-RRSYN hedweipiler T- RN,
is not ableg Iﬂabﬁﬁfégor?owxﬁh@ee eﬁkﬁ whPLle! PPy e iy l'engeﬁ/ﬂca' FhsRgbAOr K,

S-RN, knows that the farget fwork cannot sup sessi ons t are active
in the serviCgsidet theskugiionovhdre tltea;wdhétfdatd:lmtwevkamﬁﬂ/er thehadiot deewbdke dofubt

POSN (15 oSV PRUa e pAbTicr gu foher que EPE (aperdcualiat: 915 Bhe B A tances
establ i shedghow to 17

[0034] When the serving network has capability to support multiple Sls, and the target
network does not, the system must determine which one to terminate and how to effect
such termination. For example, when the handoff occurs from low revision PDSN (IS-
835 Release A or lower) to high revision PDSN (IS-835 Release B or higher), there are
no problems because IS-835-A PDSN can only support one packet data service
instance. In this case, after handoff to the target PDSN, the secondary service instances
can be setup. When the serving network has capability for only a single SI, as specified
in IS-95. Also cdma2000 Release 0 specifies support for a single SI. Starting from
cdma2000 Release A, multiple SI are specified to be supported, and the target has
capability for multiple Sls, the responsibility is on the MS to initiate the additional SIs
with the target network after handoff.

[0035] A seventh scenario is illustrated in FIG. 7 and with respect to FIG. 13, wherein
the target radio network, T-RN, is not able to support multiple SIs. Note that the
serving radio network, S-RN, knows that the target network cannot support sessions that
are active in the serving network prior to handoff. For example, when the handoff
occurs from high revision PDSN (IS-835 Release B or higher) to low revision PDSN‘

(IS-835 Release A or lower), if there are secondary service instances established, how to



handl e these nmultiple service instances becones a problem In this
situation, because the serving RN knows the target RN cannot support
concurrent services (nultiple R-P connetiions), the serving RN only
perfornms handoff for the main service instance (PPP Service instance) to
T-RN. The M5 may also indicate to the user that the secondary service

i nstances are dropped because of roamng to a | ower revisions area. Each of
t he | abel etlasdle fisesé multiyle gedvicefihgmncet beddmes7 probikas crinhkid sitaationl, besamse A.

The nobil e statiagn one Qr nore ssions established to.the S-PDSN _vi a
the S-RN HieSSHHRS #amnﬁvetaﬁsr P FENSLFUPPEE SORSHTERE SSTVIRCP Z‘B'&F’é’ Reb t he

S-RN. B Thgnfmhbis, @b @éﬂvﬁ%_;gﬁto@%f ﬁerf&ﬁs@ﬁaﬁ&;fﬁgc%fq?ﬁkenag{o él?frﬁ% 'ihs%.{ﬁ?@ 55 and

sends pilot reports'to the ease note t e sti
ai rlink trafSkivicecinatanal)do H-BN h&hSMNmmaychlsnindRatewsiho rusessthabiliesdeechdary t he

S-PDSN. C. S-RN sends handpff r est ssage to, T-RN vi.a MSC 0 wn) .
. Because STRCRIIEET FIE SroRRNe CRITIOE LHBDORS bl P ORUH T CESIRF bands
of f the rmbua{b%ieasgell%g(i;%ﬁfe\ehmow@ﬁm@@jéa%s&ﬁi!?edTers%hayszsendl ng handof f

direction conmman the nobile station. E. The nobile station handoffs to

the T-RN and sé&ndevenbilefstationips end armork sekisoas egablished heth-SFRDSKN. vidben

conpletion of th ndof f of the.servige. instance t he T- sen n Al |
RRO i th the s boPet e BoBls maY AR MULRY SRS ErpbessAlpfa el I RRE Rlcord o
the T- PDSN. 3. Tihe nobflPSMitios dec@d e pilot bigﬁﬁ%‘[ﬁéﬁ%ﬂl chi€ek @Rl Yerl9@oset to O

to the T-RN. H The T-PDSN i nitiates PPP negotiation wth the nobile by

sending it an LCRFeporignd thy-BN: Bipassnote that thepnotdlgotilldap enlink trafdiewhanngls For
sinple I P sessions r tratfic.ma flo i h directions over the
T-RN and T- PDSN. ‘8P %‘gsa&%gﬁgf:s‘%%m@ﬁ\#&\‘?it%%e %‘EDgi‘}'fol | ows bel ow. J. The
T- PDSN sends acMSEREGeAds IaadeffréRRimndssdge tb TERNBRAL MEC Eﬂ&@b&)@ﬂ)@t the nobile
may first send a MP a%trant solicitation to the T-PDSN

not s hovag K. The

nobi | e sends aPMBecRROSHRNtKews IRDERN cannphsupporpeneysiept sessies T-R& hanps RRQ
and then forwardsg n t HA. M 1f th R I.S;: acce . the HA
responds with a %F%hﬁ&gb%g’ts aYt Evﬁ?eymﬁ%l&cé:‘ to?@%ﬁﬁﬁ%ﬁ@%— %ﬂgkﬁfddgre \E/\%%s t he
M P RRP to the ngbmheind IhtheRbbileastdimy. now send and receive bearer data via
its MP session. )

E. The mobile station handoffs to the T-RN and sends handoff completion

indication to the T-RN.

F. Upon completion of the handoff of the service instances, the T-RN sends an A1l
RRQ with the s bit set to 0 and including an active start aitlink record to the T-
PDSN.
The T-PDSN sends an A11 RRP with the reply code set to 0 to the T-RN.

H. The T-PDSN initiates PPP negotiation with the mobile by sending it an LCP-

Q

configure-request.

I. PPP negotiation is complete. For simple IP sessions, bearer traffic may now flow
in both directions over the T-RN and T-PDSN. For MIP sessions, the behavior
is as follows below.

J. The T-PDSN sends a MIP agent advertisement to the mobile. Note that the
mobile may first send a MIP agent solicitation to the T-PDSN (not shown).

K. The mobile sends a MIP RRQ to the T-PDSN.

L. The T-PDSN processes the MIP RRQ and then forwards it on to the HA.

M. If the MIP RRQ is accepted, the HA responds with a MIP RRP with a reply code
of 0.

N. The T-PDSN forwards the MIP RRP to the mobile. The mobile may now send

and receive bearer data via its MIP session.



18 [00361 FIG 13 illustrates the system 100 including a T-PDSN 144, which
may be capable of nultiple Sls, but is illustrated supporting the one Sl

all owed by T-RN 148. After successful h&hdoff to the target network, the
main Sl is established with T-RN 148 and the associ ated A10 connection is
establ i shed between T-RN 148 and T-PDSN 144. [00371 In an eight scenario,
illustrated in FIG 8 and with respect to FIG 12, the target RN can
suppor f{0@3shcur r eFIGs &8 villagtratds. the, systeht 100 dncdediug ce THRIBSNNDES , wHich nidyebe
correspondin - PDSN can t . suppQrt nultiple service_jnstances, As
i1lustrated cgwﬁ%%fs malfinie PfRo bR Htatedgsunppaing thnpac ShalaNEchPY T R0
request for i atdeidut RANONAIAE fargkSndiGBHE ML thally St REcEiheShher e of d
revi sion of T-PDSN doesn't support Ig-P connection an %I casting

est abl i shneddd ant¢heTasPRSMediA 10 canectitn is eRalished betshieem {TeRNF B8 andeT-PDSN hi s

case, T-RN clgﬁsn't know which is PPP service instance, the T-RN has to
rel ease traffic channel. The NI S should indicate the user call is dropped

becausqo@¥7] r oamingn ekt BRnhQ¥ MIBMESLOR BGE8-anhfwiRERARG 14 b M2, Wid ﬂar%z art
to set up S033 fromthe beginning. Each of the | abeled step of FIG IS

descri bed a®l otdmoveppart Torcumehi | ssrdcat i.on Wakiphnesavicepirstaessi buts the

established to the,S-P fa th S-RN. .The nobile may have | tipl
Soruice i mecanenRidRedcapsy @ Prsmornuitat FRite BefRtesc il e
pi l ot signalcal flo@NEHITGE Baf@es-RANEENIS AA A INIRPY th 8RRkl BichfRgSBhhaklspse
note that the nobile still has airlink traffic channels to thé S-RN and an

| P sessi on éstrediestehdy the 348N S-Simantheqld Sersionesid $-HAM oddesn’é gupmirt Rl sage

to T-RN via MSC (.not own..here)...D. The, T- d I to t.h
TOPDSN | ot oo @nd HPRugE pSuisRngh ol 1 PRERVNAL Hadcht b SRS TpdifHig .
set to the Rk BAGIsARSe, A-RNWesh'PRIENW wWhich3s PPP sbRfce indtidd, B@ ESRNOHas $4/ppor t
fast P-P interface handoff, the T-PDSN sends an Al | RRP with the reply

code set t o relessgrirafiarrhgmed The MS ghpulg indiate Shseraerll isofifopped begsibe of s

servi ce instanc he T-RN ndi doff .directi n o the
by | st nt romifE 0 ok EHITRRY, B M ORRN] sl FE G R RIHRA L © (O
conpl etion Yepiathihat EQdh dfahé RBelEd Rp oFIFIGI®OR desutibedhs &lofs: t he handof f of the
service instances, the T-RN rel eases the traffic channel since it doesn't

know whi ch ser 8 déheimehilgrsiasionhappre erapgiesessignsesiahlished 10 theifePNENrda I t i at es
the S033 to setup pReThi Alcbli€ n{:agefﬂog lnultiple service instances allocated in the S-RN.

B. The mobile station detects the pilot signal strength changes and sends pilot
reports to the S-RN. Please note that the mobile still has airlink traffic channels
to the S-RN and an IP session established to the S-PDSN.

C. S-RN sends handoff request message to T-RN via MSC (not shown here).

D. The T-RN sends an A11 RRQ to the T-PDSN including the s bit set to 1 and the
serving P-P address attribute set to the Pi IP address of the S-PDSN.

E. Since the T-PDSN does not support fast P-P interface handoff, the T-PDSN
sends an A11 RRP with the reply code set to other than 0 to the T-RN.

F. The S-RN hands off the mobile’s service instance(s) to the T-RN by sending
handoff direction command to the mobile station.

G. The mobile station handoffs to the T-RN and sends handoff completion
indication to the T-RN.

1. Upon completion of the handoff of the service instances, the T-RN releases the
traffic channel since it doesn’t know which service instance is PPP service
instance.

I. The MS re-initiates the SO33 to setup the traffic channel.

J. T-RN sends A11 RRQ to set up R-P connection.



J. T-RN sends Al 1 RRQto set up R-P connection. 19 K. T-PDSN replies with
Al I RRP with result code set to '0'. L. The Msinitiates PPP negotiation
with the T-PDSN by sending it an LCP- cohfi gure-request. M PPP negotiation
is conplete. For sinple IP sessions, bearer traffic may now flow in both
directions over the T-RN and T-PDSN. For M P sessions, the behavior is as
follows below. N The T-PDSN sends a M P agent advertisenent to the nobile.
Not e that the KndbPD8Nmeplidsiwigt AseRRPawith Rsaljeode sotd ‘€Ft ati on to the T- PDSN

(not shown). 0. .Th bj.l e ds P t T- PDSN. P. T- PDSN'
processes the ]gll Eﬂﬁ%ﬁw%gﬁﬁ%g@&%wﬁﬁ%%?%gy IS-WSC‘I}IIE? tap e M P RRQ
i's accepted, thecb}ﬁi%lg‘g.@%@&vx,ith a MP RRP with a reply code of 0. R The
T- PDSN f orwards t he P RRP to the nobile. The nobile may now send and

recei ve bear erMd&PR nggatijtion ippempletes ForsimpRdBa¢ssiting bepgerittafficmaynew flove

Stasions. Ther of o) BGRRTRBGR e ok R BB TR b o B Hepltig < ©

only the mai n Sl ihaSfolowobelespondi ng ALO connection established with T- PDSN
134. [00391 In a ninth scenario, illustrated in FIG 9, during the handoff
bet ween T- RN ald The IRRDSNiendspVER agerd advartisearne ta the snabilei dlets takthso

exchanged. | Ther eheidt, i ThRa IMBLASEEIRR b A P BIIO FRL ALY O

T-PDSN, the T-RN y égts he se Service in ce an )keep t he

PPP servi ce i not ameendhilenesdseoMIERRT fthé Mephsiel ed steps of the call flow
of FIG 9 is described as follows; A  The nobile station has one or nore

sessi ons est abPi dHed -PBSNHaosssasdhe VIR RR{Q andsthey forpedsibpn fasthgddA-have
mul ti pl e servige i - . il l ON
detects the pi oE@?%@%@?ﬁéhﬁ“ﬁﬁ@ﬁ%%&g %dge%ﬁglsg%/{lfo repgratq gﬁ}’%g@&ﬁe
S-RN. Pl ease not@fthat the nobile still has airlink traffic channels to the
S-RN and an | P_session g&itfabl ished to the S-PDSN. C. S-RN sends handof f
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r equest messag%-_ t ef- rases thed¥IERBRA0 Hermagbiles Ths mebile maywew sendcat e
EI'[1|63Dgﬁllz)i ?\glr \tj:jfﬁgIa??;g&gﬁ%ibtegrgg?ﬁggiaﬁtsaw?%éigmsZrecg?\gag- é ;édrRSSst gt E ??but e
set to [0688]Pi | PFa@dt2dhistrhites the spstBSN0 including a T-PDSN 134 which is not capable
‘ to support multiple sessions. Therefore, even though, the T-RN 118 may support
multiple SIs, only the main SI has a corresponding A10 connection established with T-
PDSN 134,
[0039] In a ninth scenario, illustrated in FIG. 9, during the handoff between T-RN and
S-RN, the PPP service instance information is also exchanged. Therefore, when The T-
RN receives failure indication from T-PDSN, the T-RN only release the secondary
service instance and keep the PPP service instance connected. Each of the labeled steps
of the call flow of FIG. 9 is described as follows:

A. The mobile station has one or more sessions established to the S-PDSN via the
S-RN. The mobile may have multiple service instances allocated in the S-RN.

B. The mobile station detects the pilot signal strength changes and sends pilot
reports to the S-RN. Please note that the mobile still has airlink traffic channels
to the S-RN and an IP session established to the S-PDSN.

C. S-RN sends handoff request message to T-RN via MSC (not shown here). Also
the S-RN indicate the PPP service instance to T-RN.

D. The T-RN sends an A1l RRQ to the T-PDSN including the s bit set to 1 and the
serving P-P address attribute set to the Pi IP address of the S-PDSN,

E. Since the T-PDSN does not support fast P-P interface handoff, the T-PDSN
sends an A11 RRP with the reply code set to other than 0 to the T-RN.



E, Since the T-PDSN does not support fast P-P interface handoff, the T-PDSN
sends an Al | RRP with the reply code set to other than O to the T-RN. 20
F. The S-RN hands off the nobile's servié@ instance(s) to the T-RN by

sendi ng handoff direction command to the nobile station. G The nobile
station handoffs to the T-RN and sends handoff conpletion indication to the
T-RN. H Since the T-RN knows which service instance is PPP service

i nstance, the H- RNe SSRNdmndd off tHeRLbile’s &drviupinstaRceonoeaks TRN bekseli: servi ce
instance. L T- PDiéﬁl‘iﬂ%g“es with Al 1 RRP with result code set to V. J. The
T-RN al so sends directinnsemmagd g, heprobils staticgase t he Secondary Servi ce
I nstance and I Al rigger the
PPP negoti ati gﬁ byéggbr?t' l:éﬁta?'gﬁhﬁ?do‘f%ﬁg61#:2??%2%@1356:%?—%:@@@\5 éétt}otgtl on is
conpl ete. For si nplieatioR tsdesI-BM, bearer traffic may now flow in both

directions ov he T- T-PDSN, For M P sess s, the behavio S as
Col Tons el oty Shie thET s Andwt Bk seisedpuARcedu b EF Serisdniianta thad-BND: o,
Note that the ”@Q&ds%mt}'tb%éttﬁﬂ@q’ @n%dﬁoﬁq&mmss)éw&ehﬁmn@@ to the T-PDSN

(not shown). N. The nobil e sends MP RRQto the T-PDSN. 0. The T- PDSN
processes the ]\/fIT?PP&@raﬂ@bStvw&nAﬂbREd’rwﬁhretsulmnOtﬂEose[ttce‘Ol’—!A P If the MP RRQ
is accepted, t nds thaMP are of 0. .0 The
T PDON T or war o6 (116 THOT ARRPERE: IRESHEBIEE o feMagB et ERinihe Reshnedineri
recei ve bearer dafsanteand bfnidvhiB (BEBBP 88rvideQRdiee Those of skill in the art

woul d understand that information and signals may be Itgm_lesent ed using any
of a variety ok di-PP&Newill tﬂéﬁﬁrﬁm%f’ésg(&mlom bEmndm&hCP figesedRaglest. data

ds
may o 1 ef or ented EFRCUHGE PRaPERoCE SRRl sl Ry T P oy,

vol t ages, curr entigbothlketli@ivagecthe T-REV:E, T-FBSNEtHd: MIiPedeskond! tlié&feha\ﬁbﬁs
optical fields or particles, or any conbination thereof 100411 Those of
skill woul d furt hess fQHBWéEPlﬁFVe that the various illustrative |ogical

D 20k, o o5 19k 1SS A SLL LSBT0 0] GOIFRELon 111
conmputer soft Wammbﬂ@rma;oiﬁﬂst seat iavigP ag‘enbstthhltaﬁlim oltRaTIBDIN (hig shéig). t hi s
I nterchangeabl {1ty of bile sends a MIP RROQ to the T-PDSN.
O. The T-PDSN processes the MIP RRQ and then forwards it on to the HA.
P. If the MIP RRQ is accepted, the HA responds with a MIP RRP with a reply code
of 0.
Q. The T-PDSN forwards the MIP RRP to the mobile. The mobile may now send
and receive bearer data via its MIP session.

[0040] Those of skill in the art would understand that information and signals may be
represented using any of a variety 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
voltages, currents, electromagnetic waves, magnetic fields or particles, optical fields or
particles, or any combination thereof.

[0041] Those of skill would further appreciate that the various illustrative logical
blocks, modules, circuits, and algorithm steps described in connection with the
embodiments disclosed herein may be implemented as electronic hardware, computer
software, or combinations of both. To clearly illustrate this interchangeability of
hardware and software, various illustrative components, blocks, modules, circuits, and

steps have been described above generally in terms of their functionality. Whether such

functionality is implemented as hardware or software depends upon the particular



har dwar e and software, various illustrative conponents, blocks, nodul es,
circuits, and steps have been descri bed_above generally in terns of their
functionality. Wether such functionali t?%/ is inplenmented as hardware or

sof tware depends upon the particular 21 application and design constraints
i nposed on the overall system Skilled artisans may inplenent the described
functionality in varying ways for each particular application, but such

i npl ement at iapplicdtion sid desigthoulsttaimtst inpeséchore therayesdl sa'steuauSltngd artidgpanayr e

from the sco of he n vention, [.00421 r 0 | lustrative

| ogi cal bl o&li? Eh Sc@?ﬁ% fﬁ‘f‘?tb F sa&lp%é’ﬁ‘yigﬁg r@gﬁ«ﬁﬂ%{ ; ﬁt’toﬁlev
enbodi ment s i ﬁﬁh@@gﬁnﬁmﬁbﬁ deasﬁoﬁ@shdimi RITee ted 84 és@lrs G dephitite Frogener al
pur pose processor, digital signal processor (DSP), an appi i cation
specific i nﬂl]@‘iﬁcap@@lffbﬁpmﬂm ipyesfion, a field programabl e gate ar ray (FPGA)
0 Ot No4aRr ST ATHBOLEIA QOGS ARNEC fooicl) SHLAL wE s Tanl" ARTHS AP B

di scre rdware conpo i nation théfeo

per f or m t he chuetio® mﬁthdma Ghitediinerdie dgtBsed hayeinan s} b@hkﬁpléﬁﬁn&ﬁ(lﬁq&aﬁﬁsﬁnéﬂiy be
a mcroprocessor, but in the alternative, the processor E{ be any

convent i onalWiy 3ceeHEt PUERASE rIPFASEOT, 1 @hgﬁ@lowgn@l pr@ﬁessarr (BpR} ean ﬁmlmah@l A
processor S S,
processor abelhs PG LURIRISHCRS, BeGcREARhAM: S QR nos) GeYies

M cropr oces pasgammableologi®r devidec r digirae egaor or Itﬂm@ﬁftjrumgﬁd Odiswdeteh hardwhie cor e,
or any other such configuration., [00431 The steps of a nethod or al, orlthm

descri bed i KOPPAMIES |0<§ranm0ﬁﬁt1w@0nethﬁrsaﬁ fesrgned dp gerfer dhe dprstiqnsrdgscs
enbodi ed di nefh| yA'g@n%ﬁf lﬁiﬁ\?ﬁ rPrbc% ﬁ%ﬁ{ﬁw Igl %@gws&reﬁé& i R R¥nafive, the

processor, Or 1n war e’ no uIe may réeside in
RAM nenory, pkbdcasdor naaprog, alROvbneisioyal ﬁBE&%&mmmtryuer hkRRChhirslta) wr state

regi sters, har _di sk, a renovabl e dlé . F\;g\/l or a ot her . form,of
storage nedi IPFOCeRROT APEY aJQ B B t 'ﬁ‘)’*r&g%o Ptéﬂﬂ Pg C@BUPBPE%I to
the process%vi%ekfih heapE&ﬁﬁﬁlﬁﬂ(EP can ar%:i’ 'eﬂlfdo 1&1%?&&% Nehhtidy © of
information to, 't storage nedi In the alter oragée medi um

may be i nt eguriatoptawessoes, ope ocme)mlcrﬁpmcmsorsessmnjuamﬂon thItDSBg:erermdamyn may
reside in an ASIC. The ASI.C may reside in a user termnal. In the
alternative Oﬂ?el’iéu%’r‘i%‘ Ul the storage medium nay reside as discrete
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di scl osed éenbodinents Is provided to enable any person skilled in the art
to make or wswotlmenty dselosed hereint nam. beVembalied dirditlyi pahirdnerd, on at sedpere
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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 medivm is coupled to
the processor such the processor can read information from, and write information to,
the storage medium. In the alternative, the storage medium may be integral to the
processor. The processor and the storage medium may reside in an ASIC. The ASIC
may reside in a user terminal. In the alternative, the processor and the storage medium
may reside as discrete components in a user terminal.

[0044] The previous description of the disclosed embodiments is provided to enable any
person skilled in the art to make or use the present invention. Various modifications to
these embodiments will be readily apparent to those skilled in the art, and the generic
principles defined herein may be applied to other embodiments without departing from
the spirit or scope of the invention. Thus, the present invention is not intended to be
limited to the embodiments shown herein but is to be accorded the widest scope

consistent with the principles and novel features disclosed herein.



princi ples defined herein may be applied to other enbodi nents w thout
departing from the spirit or scope of the invention. Thus, the present
invention is not intended to be linmited22o0 the enbodi ments shown herein but
is to be accorded the w dest scope consistent with the principles and novel
features disclosed herein. 22 CLAIMS 1. A nethod in a conmunicati on system
conprising: establishing a first link between a wrel ess device and a first
server via a first radio network; est@bAIMISI ng a second |ink between the
wirel ess device and the first server via the first radio network, the first
link and the second |ink corresponding to separate connections between the

first servern, and A hetholiish coReiuidagbnO¥skem, confrisiigt | ati ng a handoff from the
first radio network to a second radio network. 2. The nethod of claiml,

further conpri si géfablishings fieshlingbetween & winelesk dewier andselisheprvervia 8tsheen t he
wirel ess device and th ioﬁ?t%?ﬁl server. 3. The nethod of claim2, further
conprising: sending a Point-to-"Point Protocol (PPP) configuration request

fromthe second esi@bNebing Dselcbd Whlt Bdtesen the wWifiess devidbendnitic st sefvetviaithe 1,
wherein the first link is associated with a first service instance, and the

second link is associ argdadipoptwprkdbe Hept Sek ond thejspeanddink cotresprmdingde hod of
claim4, wherein the i i i i

rotocol sorvice. o TARRERRIUAR HARAMRE AT ol SIORL e AR,
nmessage to a second senster identifying the first link. 7. The nethod of

claim6, wherein the first server and the second server _ incorporate the
same protocols. &utigipg ?&W@gﬁ"ﬂm hefingt rpdiofebvaico pisecopddpdigmetwnrki at i ng t he
handoff fromthe first radio network to the second radi o network further
conprising: sending a pilot report fromthe wireless device to the first

radi o network. 23heguetipfeofrplainol) further|camipyigings ur t her conpri si ng: sending a

handoff message f.of il SRV G abPE sQoRE NP biwoln HASVRAER My IcBIhP the

second server.

3. The method of claim 2, further comprising:
sending a Point-to-Point Protocol (PPP) configuration request from the second

server to the wireless device.

4, The method of claim 1, wherein the first link is associated with a first service

instance, and the second link is associated with a second service instance.

5. The method of claim 4, wherein the second service instance is a Voice over

Internet Protocol service.

6. The method of claim 1, further comprising:

sending a message to a second server identifying the first link.

7. The method of claim 6, wherein the first server and the second server

incorporate the same protocols.

8. The method of claim 1, wherein the step of initiating the handoff from the first
radio network to the second radio network further comprising:

~ sending a pilot report from the wireless device to the first radio network.



network. 10. The method of claim9, wherein the pilot report identifies a
pilot signal strength. 11, The nethod of_claim1l, wherein the nessage is a
reply to a registration request. 12. A fethod in a comuni cation system
conprising: establishing a first link between a wireless device and a first
server via a first radio network; establishing a second |ink between the
w rel ess device and the first server via the first radio network, the first
l i nk bei ng fepar dihe niatleod efidaiged; dwdhdricataprisingi ti ati ng a handoff fromthe
first radio network..to ) nd radio twor,k: receivin registration
request fromthe S%nedé%%%lﬁ?%%?%mﬁsé}?%ﬁfpﬁ?qgee??m ifgradiq ?%Woflﬁ'i%ttﬁ%ﬁcgﬂgﬁ@%age to
the wirel ess devipgevagek, the first link via the second radio network, the
first link associated with a first service instance; and sending the |ink
initiation nessage to the wireless device on a the second link via the

second radi qonet WDlerkdieo SAER Wihlin AR RBH ticd o PAEOAShal SOER S

i nstance. 13. The nethod of claim 12, wherein the first [i
Poi nt -t o- poi nt Protocol (PPP) connection. 14. The nethod of claim 13,

wher ei n the jgecongely ' itlel i i :
Protocol . 181 Tha satdhiog 8T ApEb A the dhiaces a U R PUFEBA TR
registration froma first server. 16. A nethod, conprising: establishing a

first link t we 4l lgﬁy' ' ..server via a first radio
net wor k; 24q§'est%P?s\g:dﬁghg8§econd§ﬁ§?%g%@f%éﬁ&?%e wi rel ess device and the
first server vi ackhblishingd firsatihlobatelee®n kvirelddedévicesind 4 fitst ferdertvivea S&tond | i nk
corresponding to separate conggcti ons between the first server and the

first radio network; ri“ﬁi)lnPt_é(‘fqr' a handoff fromthe first radio network to a
second radi o net ‘@E‘traﬁlrzi]shtiﬁbga §éc6§cﬁ liﬁﬁgéﬂe&?fh%&l%%%igg ?ﬁcPth%‘fﬂ&%fvePWatthé" e
the secon pted to Supp

servi ce instances, radi o networK ada upport one service
i nstance; term nati ndirsthredis @etwudk) the Kirdt dink beinf is¢isirate dshnothestswmildinksendi ng

first ik infor macl on of i 10 3 £20LGRhBL K, L2408 SReong o ©
receiving a registration request from the second radio network;
sending a link initiation message to the wireless device on the first link via the
second radio network, the first link associated with a first service
instance; and
sending the link initiation message to the wireless device on a the second link
via the second radio network, the second link associated with a second

service instance.

13.  The method of ¢claim 12, wherein the first link is a Point-to-Point Protocol (PPP)

connection.

14.  The method of claim 13, wherein the second link is an auxiliary link for Voice

over Internet Protocol.

15.  The method of claim 12, further comprising:

requesting registration from a first server.

16. A method, comprising:

establishing a first link between a wireless device and a first server via a first

radio network;



network; and perform ng the handoff to the second radio network. 17. A

nmet hod, conprising: establishing a first Iink between a w rel ess device and
a first server via a first radio networ®4 establishing a second |ink
between the wirel ess device and the first server via the first radio
network, the first link and the second link corresponding to separate
connections between the first server and the first radio network; initiating

a handof f from t betablishiig & @domd ek bawker the aviccksso devicashdthe grwaedver viaghe fi r st
radio network coupled to a first server adapted to support multiple service
i nstances, the secondﬂ’%&?@ioﬁétt%]ﬁd’%g{?bﬁ@ﬂa?%&‘ﬁ segpgimksergenondingdpt ed to

SUppOrt one Ser Vi ce i BelANE EonERTHsMnllehihe isd kerl OTAUTRL HRF ko hiSohL T St
1 O g t he hando

radio network to the second ra network; and performn to
t he second radi oimggtivgr Khanddf. frotn thepirar miiosetwork tc o seaonidcadib aatveyk tthen

conprising: neans for .estahlishin first link between a wrel ess device
and a first server vi glrStéa&Pngwqrga&@t?ﬁéP\ﬁﬂPl?&n 4 lpx\%?er‘é‘g‘f Histanessy a second

link between the wirel@3g r&RYneRydRAddph tbistiSlorB&le/Rhvidd st first radio
network, the first |ink and the second |ink corresponding to separate

connecti ons bet weerminadting the sesond bnk/®rthafickt tduko hetwotk;r adi o net wor k; means for
initiating a handoff from.the first radio.network to.a second radio

networ k; and neaﬁ%nd{’?ﬁﬁ’ésghﬂlfﬁﬁogmﬁ’@gé’gg? frgt, ‘\i\@élfb‘ﬁ%ksl;%?hf’eﬁcc?rﬂ{eﬁqg’iof ying the
first link. 25 19. ApeRRRPRIAGUS i n a comunication system conprising:
means for establishing a first |link between a wirel ess device and a first
server via a fi pstfomaidg thentendoifito thersdcdndradistnatyrarkhi ng a second |ink
between the wreless device and the first server via the first radio
network, the first |ink and the second |ink corresponding to separate

connect i ons 1Bet weemethbliecdmprisingser ver and the first radi o network; neans for
radi 0 network to a.second rad

networ ki means. { GRAPIRLTAA R ok BeE et e B ST SeERhd radio
net wor k; radio network,
establishing a second link between the wireless device and the first server via the
first radio network, the first link and the second link corresponding to
separate connections between the first server and the first radio network;
initiating a handoff from the first radio network to a second radio network, the
first radio network coupled to a first server adapted to support multiple
service instances, the second radio network coupled to a second server
adapted to support one service instance;
sending first link information of the first radio network to the second radio
network; and

performing the handoff to the second radio network.

18.  An apparatus in a communication system, comprising:

means for establishing a first link between a wireless device and a first server via
a first radio network, and for establishing a second link between the
wireless device and the first server via the first radio network, the first
link and the second link corresponding to separate connections between
the first server and the first radio network;

means for initiating a handoff from the first radio network to a second radio
network; and

means for sending a message to a second server identifying the first link.



means for sending a link initiation nmessage to a the wreless device on a
the first 1link via the second radio network, the first Iink associated with
a first service instance; and neans for2sending the link initiation nessage
to the wireless device on a the second link via the second radi o network,
the second link associated with a second service instance. 20. An apparatus
I n a communi cation system conprising: neans for establishing a first |ink
bet ween a wilfel ess appwians inadomnfinicitios eysua, conmristgt i rst radi o network, and

establishing a second_|ink b%tween the wireless, device and the first server
via the first ra8ic8nhior geiplishinga first dnk petygeng yireleppdevaeepd 4 firgkserver via

corr esponding o sepasaha SADAEGHRNTIIG WEASIE s B AUNr30d the

first radio network; a means rst radio
network to a second r adietess dextivoand the first Aersar wie thecfivef tadior retiwdndc, thedirstbl | sh a

first link between a wirel ess device and a first server via a first radio
network:; establish a g&&aﬂ‘g‘ieiSﬁ@‘@éf%ﬁefﬂ?@dwgrt%P%I@?tﬁéwll?&u%}ﬁd’ef‘ﬁ@nfi rst

server via the first a0 R&LWRE ke ﬁrE‘lﬁraaiiorrﬁ{wér. nk and the second link

corresponding to separate connections between the first server and the
first radi o net worckns foamutiativig a tndoff frvam thef firstf radio rtebveorkito atseccmdiradinet wor k t o
a second
network;
means for receiving a registration request from a the second radio network;
means for sending a link initiation message to a the wireless device on a the first
link via the second radio network, the first link associated with a first
service instance; and
means for sending the link initiation message to the wireless device on a the
second link via the second radio network, the second link associated with

a second service instance.

20.  Anapparatus in a communication system, comprising:
means for establishing a first link between a wireless device and a first server via
a first radio network, and establishing a second link between the wireless
device and the first server via the first radio network, the first link and
the second link corresponding to separate connections between the first
server and the first radio network; and
means for initiating a handoff from the first radio network to a second radio

network.

21. A server configured to:
establish a first link between a wireless device and a first server via a first radio
network;
establish a second link between the wireless device and the first server via the
first radio network, the first link and the second link corresponding to
separate connections between the first server and the first radio network;
and

initiate a handoff from the first radio network to a second



