WO 03/ 079716 PCT/ US03/07399 1 METHOD AND APPARATUS FOR HANDOFF I N A
COVMUNI CATI ON SYSTEM SUPPORTI NG MULTI PLE SERVI CE | NSTANCES BACKGROUND
Field [ 1080]03Dmg1pr esent invention relates to wirel ess comemisoxoizon
systens generally and specifically, to nmethods and apparatus for handoff
for a packet data service Background _[1002] There is an increasing demand
for packetized data services over W rkl ess communi cation systens. As

traditional wreless conmuni cati on systens are desi gned for_ voice

communi cati ons, NIETHOBnAND ABPARATUSIHQRSHANBQFFH IN/Aduces many
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upgr ade conponents, conpatibili tm %Ween conponents may hi nder
operation of the system Further, there is a desire to renove handof f
responsibility fromthe nobile station and provide smart handoff by the
I nfrastructure elenents. [1003] There is a need, therefore, for fast,
accur at e handoff between Packet DBACIKGROWNDNodes (PDSNs) and ot her

infrastructure elements in a wireless comunication system BRIEF
DESCRI PTFi®@ldoF THE DRAW NGS [1004] FIG 1 is a timng diagramillustrating
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are tim LAY AR peklfidally, abirpéthddealrd aparatisfor hamdufiifoas ipackelydatans,
wherein gﬁé&%?gDSN gr?d theyF T- PDSN have sil?n' | ar capability, but are not

abl e to $envicg negoti ate handoff. WO 03/079716 PCT/US03/07399 2 [1006] FIG

5is atimng diagramillustrating a call flow in a comrunication
Background
[1002] 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 servjces
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.
[1003] There is a need, therefore, for fast, accurate handoff between Packet
Data Service Nodes (PDSNs) and other infrastructure elements in a wireless

communication system.
BRIEF DESCRIPTION OF THE DRAWINGS

[1004] FIG. 1 is a timing diagram illustrating a call flow in a communication
system, wherein the Source-PDSN (S-PDSN) and the Target-PDSN (T-PDSN)
have similar capability.

[1005] FIGs. 2 to 4 are timing diagrams illustrating a call flows in
communication systems, wherein the S-PDSN and the T-PDSN have similar

cépability, but are not able to fully negotiate handoff.



system wherein the S-PDSN and the T-PDSN have simlar capability, wherein
one of the service instances is dormant. [1007] FIG 6 is a timng diagram
il lustratwog3aroad| flow in a comuni cation system wher @Ca/ush&07399
Source- PDSN (S-PDSN) and the Target-PDSN (T-PDSN) have sim |l ar capability,
wherein the Radio Network (RN) triggers,various Point-to- Point (PPP)
connections to effect handoff. [1008] F?'G 7 is a timng diagram
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system wherein the T-PDSN does not support mnultiple service 1nstances.
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capabi | i t[1688] DEFAGL EDiESTRIRG | dibgfakd lithstidtingveall flow anpa acommiusicasied

exclusively herein tp nean_"seryi an . ex e, instance, or .

I T ust r atPUGHEI, 0o nEATDeRetH DIEIAEE ik dods.diopl SPport siiele

necessaridgpic8 i&ﬁaﬁ@ trued as preferred or advantageous over ot her
et

enbodi ments. Wi e various aspects of the enbodinments are presented in
dr awi ngs,[1008] dr &lEiags8 apadn®  awec dinsingi |diagheava iluskatiig call efowv in a
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node. Then a spread- sgect rumw rel ess conmuni cation systemis
[1010] FIG. 10 is a block diagram of the communication system supporting IP

data transmissions.

[1011]  FIG. 11 illustrates communication links involved in a handoff example for
a system wherein the S-PDSN and the T-PDSN have similar capability.

[1012] FIG. 12 illustrates communication links involved in a handoff example for
a system wherein the S-PDSN and the T-PDSN have different capabilities.

[1013] FIG. 13 illustrates communication links involved in a handoff example for
a system wherein the Source-Radio Network (S-RN) and the Target-Radio
Network (T-RN) have different capabilities.

DETAILED DESCRIPTION

[1014] 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. While the various aspects of the embodiments are presented
in drawings, the drawings are not necessarily drawn to scale unless specifically
indicated.
[1015] The following discussion develops the exemplary embodiments by first
presenting a network implementing mobile IP to communicate data to and from a



di scussed. Next, the nobile IP network is shown inplenented in the wireless
communi cation system The nessages are illustrated that register a nobile
node w tWoasjmTes agent thereby enabling I P data to be seRCTiusoxm399 r om t he
nobi | e node. Finally, methods for reclaimng resources at the hone agent
are explained. [1016] Note that the exgnplary enbodinent is provided as an
exenpl ar throughout this discussion; however, alternate enbodi nents may
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provides certain advantages over other types of systems, including increased
system capacity.

[1018] A system may be designed to support one or more standards such as
the "TIA/EIA/IS-95-B Mobile Station-Base Station Compatibility Standard for Dual-
Mode Wideband Spread Spectrum Celiular System" referred to herein as the 1S-95
standard, the standard offered by a consortium named "3rd Generation
Partnership Project" referred to herein as 3GPP, and embodied in a set of
documents including Document Nos. 3G TS 25.211, 3G TS 25.212, 3G TS
25.213, and 3G TS 25.214, 3G TS 25.302, referred to herein as the W-CDMA
standard, the standard offered by a consortium named "3rd Generation
Partnership Project 2" referred to herein as 3GPP2, and TR-45.5 referred to herein
as the cdma2000 standard, formerly called 1S-2000 MC. The standards cited
hereinabove are hereby expressly incorporated herein by reference.

[1019] 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 consi stent w th the CDMA2000 standard of protocols. Alternate

enbodi ments nay incorporate another standard. [1020] A conmunication system
100 accorwpng/otoiene enbodi nent is shown in FIG 10. ThePcorusnsiosed i on
system 100 includes both wirel ess portions and Internet Protocol (IP)
portions. The term nol ogy used to descrigoe the various elenents of the
system 200 is intended to facilitate understanding of the handoff
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other elements support multiple SI. The later system configurations may lead to
incompatibilities in the capabilites of the various elements, and thus effect
handoff. The S-PDSN 102 is also in communication with an IP Network 130.
Operation of system 100 may be as specified in the cdma2000 Wireless IP
Network Standard.

[1021] 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 through IP Network 116. As discussed hereinabove,
various scenarios are po§sible for the configuration and handoff processing of a
system, such as system 100.

[1022] 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, multiple Sl links may be



WO 03/ 079716 PCT/ US03/07399 5 established to both S-PDSN 104 and T- PDSN

114. For nmultiple SI links, one link 1is designated as a main |link, or PPP
i nk. ThewoaBn7d97iek is used for setting up the PPP |ink &aa/tse3/el’so used
for signaling associated with the nmultiple links. The main link is the

i nk on which the primary packet service instance is connected. It is the
service instance that is first negotiated when establishing the packet
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Came 1 v 20 T Bl RET o Fosomaigti bl d0m | igoirer veagen

st abl | shed Saecosarul Ty hot yaae s Pekey kg hg HBBEAEMAR sty ng-
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channel . Yoyl o8 BEMPy e SLAT bRUEH: St R 15 s S RBSN hismises ol e
over |P)T-RD8Nt tit4etith the necessary information to establish communication with MS
120. Note that even though handoff is completed within the radio network or
wireless portion of the system, the packet data portion or IP portion requires
additional information to set up the various connections required. For example,
the T-PDSN 114 needs to know which Sl is the main S|, as the T-PDSN 114
needs to negotiate PPP set up on the main Sl.
[1024] FIG. 1 illustrates a call flow associated with fast handoff of one
embodiment. FIG. 1 illusirates a successful case when the handoff happens
between the same revisions of two PDSNss, 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,



PDSN does not know the PPP service instance (rmain service instance),
therefore, WO 03/079716 PCT/US03/07399 6 it can not initiate PPP

negot i at iwp 0d747me correct R-P connection. Each | abel ed ecegpsososad!| fl ow
of FIG 1 is detailed as follows: A The nobile station has one or nore
sessions established to the Source- Packet Data Service Node (S-PDSN) via
the Source-Radio Network (S- RN). The bile station nmay have nultiple

service instances allocated in the S RN B. H1 mobi | e sta,%i nl%%lg ts the
pi | ot siiigean net idtigienPERangeatiation e_ABY Casach 'Ee‘ﬁ?ﬂ'l%c 'PB- t %&é- "CAt this
time, thsef\ ngtaé%lgﬂa&:okll)ﬁag? ié’"Hé{dil@?%rfaﬁ W& channels to the S-RN and an

| nt er net>'B Session established to the S-PDSN. C. S-RN sends
handof f request TheSsGlgR $tatidiahastonBastimoiesersicnsy astabljshed te thetqusce-

0 o b i e Gl il Sl R
the s bit set ten $AE dsile StBfidh by hdARIMRIE sahidd etancestallooatede Pi | P

address of the refers to the connecti on between the S-PDSN and
the T-PDSN. Pi imgkec®diNo the PDSN to | P connection. The s bit indicates

si mul t aneous _ binding., E.. The T-PDSN sends. - ' i bi t
set to 1 to thelhe "P‘%@lf@ st n|$t%§aiwb%8'.'&ﬁ@‘a§$&ﬁ§§ %qu% ésmjblé%quzdl cates
a request for ay;si RRJAR Ehig tinid) ehSnTIBAY. stiff.haBhetrlibk Riadlie r epl i es
with a P-P Regi g{l?ﬂa@gﬁggggﬁ%mp vvilth t he repI?/ code set @.0 Jhe
reply code i ndi chamlsnanm%Wa@dntemt&g@W dR) sessiep established (o
failure). The r corresponds to a successful operation, wherein
the reply code g$h{eréfﬂﬂ§§&0 gives a different failure reason. G The

T- PDSN sends gn gk &Eismamidihrequest thessdge seTatgetMadio Netwdrk GNRN)L - At

this point, forward direction bearer traffjc.a riving at the S-PDSN i s

bi cast to the SviR\Viehie SvdtchingErnter{MSLRQOEE0OW0 fer the |ast N
D. The T-RN sends an A11 Registration Request (RRQ) to the Target-

Packet Data Service Node (T-PDSN) including the s bit set to 1 and the
serving P-P address atiribute set to the Pi IP address of the S-PDSN.
P-P refers to the connection between the S-PDSN and the T-PDSN. Pi
refers to the PDSN to IP connection. The s bit indicates simultaneous
binding.

E. The T-PDSN sends a P-P RRQ including the s bit set to 1 o 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 Registration Reply (RRP) with the reply
code set to 0. The reply code indicates indicates whethér the operation
is successful (or failure). The reply code 0 corresponds to a successful
operation, wherein the reply code other than O gives a different failure
reason.

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. 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.



packets, where N is inplenentation dependent. Reverse direction bearer
traffic traverses only the S-RN and the S-PDSN. WO 03/079716 PCT/ US03/ 07399
7 1. The BomBlomamels of f the nobile's Service Instance(s) @Esirasoversphe T- RN
by sending a handoff direction command to the nobile station. J. The nobile
station handoffs to the T-RN and sends;a handoff conpletion indication to
the T-RN. K. Upon conpletion of the handoff of the Service Instances (Sls),
the T-RN sends_an All RRQ wi . h
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The active start’arr recor sent 1s the sane one that was received
fromthe T-RN. Whe Thebi® sBsonh hapdotis taihenT-RN-apdrremdgia handeff repl y code set

to 0. N. The T-PDSN send an All RRP wi the reply code set to 0 to the
T-RN. 0. At thP@mlﬁ’&ﬁtmn,'nalS’P\tABMo i%i{(ﬁ“i{]bn bearer traffic is tunnel ed from

the S- PDSN tip {fp@nlsdihSibtion @ idRafidt bntherSawice inbramcewi(SisheitiediN t he
appropriate ALO session and delivered to the T-RN, Reverse dir eciair?n
bearer traffic sendean AtbRRQwithdbelsdit setind angriaclyding anAGHIVe %

appropriate Al0 session t he—Ts . The T-PDSN tunnels this traffic
over the P-P in@gﬁ@l&wo{rg?{)meg_%ggﬁ.\l Note that the P-P session may be

e S boan | e B P N O AL Sesot an ot th Lh
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S RN by sendi ng ashivestarRejinkorecred @m.sﬁ%é*ﬁgs@-e@?twgﬂﬁ'ﬁ@gh&( h‘igoa{ﬁ ALl
RAK. R The S REhPE R!aind BRb difiyag iiefibdirbi the JLANN nat ed by sending

an All RRQto the Tifetinme set to 0, including an active
st op account i gg THec®'RDSNakplidhaithtehB-REBRRInithribe replycodgiset igend to
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sending an Alé. At this point, forward direction bearer traffic is 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.

P. 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.

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

R. The S-RN indicates that the session will be terminated by sending an
A11 RRQ to the S-PDSN with the lifetime set to 0, including an active
stop accounting record. Note that the accounting record will send to
Authentication Authorization and Accounting (AAA) unit from Serving
PDSN. AAA is not shown.

S. The S-PDSN indicates that the session is released by sending an A11
RRP to the S-RN with the lifetime set to 0. Note that the S-PDSN does
not deléte the associated PPP context because it is being used by the

mobile via the P-P interface.



RRP to the SRNwith the lifetine set to 0. Note that the S-PDSN does not
del ete the associ ated PPP context because it is being used by the nmpbile
via the PwBmjorené ace. WO 03/079716 PCT/US03/07399 8 [ 102Jr/usas/ersecond
scenario, illustrated in FIG 2, again S-PDSN and T-PDSN share sane
capabilities, however, they fail to neigotiate t he handoff of the nultiple
SI links. The S-PDSN is able to send a nessage indicating which of the
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via the S-RN. The mobile may have muitiple 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.
C. S-RN sends handoff request message to T-RN via MSC (not shown).
D. The T-BN sends an A11 RRQ to the T-PDSN including the s bit setto 1 and
the serving P-P address atiribute 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 a reply code other than 0,
indicating that the P-P session cannot be established and indicating the
PPP service instance.
G. The T-PDSN send an A11 RRP with the reply code set to 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 cohpletion
indication to the T-RN.
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H The S-RN hands off the nobile's servi cepi %stance(s) to the T-Rﬁl -tI)-yRN.
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station handoffs to the T-RN and sends handoff conpletion indication to
the T-RN. WD 03/079716 PCT/ US03/07399 ., 9 J. Upon conpl etion of the handoff
of the service instances, the T-RN ser?ds an Al 1 RRva'th the s bit set to
0 and including an active start airlink record. t
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responsibility for handoff fall's to the M5, as the M5 initiates the
comuni cat i onmpt shown). sessions, with the target network. Note that for a

gh\éggsgﬁ]{ (ajn.rt he ra]dlS get Pb RRGYE thd#e8EN, may have been conpl et ed
. The T- PDSN processes the MIP RRQ and then forwards it on fo 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.
[1027] If the target PDSN can not receive the P-P RRP correctly after several
retransmissions, the target PDSN should indicate to the target RN in A11 RRP that
the operation is failed. In response, the T-RN will release the traffic channel. In
this third scenario, the target PDSN cannot receive any messages from the
serving PDSN, and therefore, the MS releases the traffic channel. The
responsibility for handoff falls to the MS, as the MS initiates the communications,
i.e., sessions, with the target network. Note that for a given system, the radio
network level handoff may have been completed successfully, however, the
packet data network level must also accomplish a handoff from the S-PDSN to the
T-PDSN. The third scenario is illustrated in FIG. 3, wherein each labeled step 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.
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i ndi cation to J. Upon ctonpl etion of the handoff of the service
i nst ances, t hgimiulf@deoab dirxding ehthe 84PSY. channel . K. The MS re-initiates

the S033 to sefu raffic. channel r.ef ef: i
option 33 &5 Spedi PGN o B3EBVE o Pef ik qUreh pLo R e st ser vt o€
connection. MetlarfdREhkibARlof @5 PIR RRE1 RRP with result code set to V. N
The MS initiates PPP negotiation with the T-PDSN by sendi It ap,LCP-
conf i gur e- r@qlibe(T-PDSN send an A11 RRP with the reply code set to o{})%r than 8 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.

J. Upon completion of the handoff of the service instances, the T-RN release

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.

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

O. 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.

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.

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

e
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[1029] 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.

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.
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the T-RN and T-PDSN.  Far sessions, the behavior is as foll ows bel ow
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mobi [ e may jfi Uébn BRI & tAdindee diahe abhdce instdrivesTROBRN aendshown) .
Q The nobile sends a MP RRQto the T-PDSN. R The T-PDSN processes the
M P RRQ and tA¢hRR@arldBDSN.on to the HA. S. If the MP RRQ is accepted,
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L. T-PDSN sends LCP Configure Request on all service instances.
M. The PPP negotiation only occurs over PPP service instance.
N. MCFETP 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.
[1030] In a fifth scenario, illustrated in FIG. 5, the MS again desires multiple
Sis, specifically two, however, the main PPP Sl is dormant. While the main Sl is
dormant, the corresponding A10 is still in place. For the Dormant Service
Instance, the MS is responsible to trigger Dormant Handoff after detecting the
Packet Zone ID (PZID) is changed upon receiving In-traffic System Parameter
Message (ISPM) from the traffic channel. The PZID identifies the packet data
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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.
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.

m

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) to the T-RN by
sending handoff direction cohmand to the mobile station.

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

K. Upon compietion of the handoff of the service instances, 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.



to the SSRN and the T-PDSN for the Active Service Instance. The T-RN nmay
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The S-PDSN(.ephd TSRMiSchdE-/ RRRQ b s@upIed cemiéationwi th Al 1 RRP. '

R. The T-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 A11 RRP.

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

V. The MS replies with service connect completion.

W. Upon the PPP service instance is connected, T-RN sends A11 RRQ to start
accounting record.

X. The T-PDSN sends P-P RRQ to S-PDSN.

Y. The S-PDSN replies with P-P RRP.

Z. T-PDSN replies with A11 RRP.
AA. 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.

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.



AA. At this point, forward direction bearer traffic for both PPP service

I nstances and Secondary Service Instance are tunneled fromthe S-PDSN to
the T- PDSNowsero7ahe P-P interface, then switched onto thePrapfisopoizsate Al 0
session and delivered to the T-RN. Reverse direction bearer traffic is

sent fromthe nobile to the T-RN, theri over the appropriate Al0 session to
the T-PDSN. The T-PDSN tunnels this tr éffic over the P-P interface to the

S-PDSN. Note that the P-P session may be periodically.refreshed by the T-
PDSN sendi Pp.a P- PTRRE-IRY If\ﬁl@a@aﬂbs e.ﬁssﬂ'{bw% WF\;\"P?P ?ﬂixve%eng '{%ﬁ'?domn

Phe ore o AT ERR RS SBHER it thEIeleetlo O ifihgBna e Stdp P | o
FeC:'/rnUSOEI 8739&;Cougt|ﬁ§)red'dneA§-lRN i ndi cat es that ihe sessi on wll be w
nat e sendi_ng an R S- PDSN. wi f
E[Ecl udi ng 5’4':yact i vENG SogD S&EEMR%%Q‘QISZ%?@SS'@E'S'% !ﬁf’le hae@g;sgts E(r)\a?
e session i RePot
lifetinme set 'EHE{IﬂgNg(?ghéjﬁat Bﬂ{em@-egggtll\lrﬁééses (r)lo'EN %tgm?g}?tyk?épgsss[\ggl@g?ed PPP
cont ext becausst ddletesthbeissgciasariPBY ¢drdextrhssause it ia being wsed yithe f ace.

[1031] In a sixth scepar i llustrated in FIG 6, when the P-P Connection
IS successf uﬂn '%é’taamel é%e@ terfpc &econdary Service Instances with S PDSN,

S- PDSN p%aﬁfsp?ﬁsel ahén ts%ehﬁthﬁlhsfrB%dsﬁ FIG. 8f wheh fnmept Comndationdisr mant
PPP serv i nstance or ot dormant service instances as the_S- gSN has

knowl edgm(mssimllyvdstabilst\edvﬁoc@ecendaf)/[ﬁel’rvmﬁ|ﬂ9tﬁj'§>eST\N@h'ﬁB@§Nn§ PRl i to
The T abekd@saonpibifo triaderfid Set bh i Pier GohEeft B domia £PP SRIERECS,

are crlbe as follows: A
The nobi in%taﬂc@tér()@thﬁﬁ%ioﬁhlﬁht BbicREPBicNTes Ry thel smmrms hmvﬂeﬁ@@l‘as/ioa t he

gﬁgng: F:vem%'.e%z;ﬁm%;ﬂ&]ﬁi‘qrg;%?ﬁeéépﬁ%-Sr‘?é%'sﬁ&r{@%%?&ﬁéérléggﬂgﬁa@? oot ve.
o enot nihEgbReld Bl e PR bkl el et o e
mobi I e stibllof G, Bidrbidelsciibed b dolidwannel s

A. The mobile station has multiple sessions established to the S-PDSN via the
S-RN. The mobile station has multiple service instance(s) in Dormant (for
example, PPP service Instance) and has multiple service instances active
and aliocated 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 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 setto 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.
The S-PDSN replies with a P-P RRP with the reply code set to 0.
. The T-PDSN sends an A11 RRP with the reply code set to 0 to the T-RN.
H. Because S-PDSN knows PPP service 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".

There are two options here.

O m



to the S-RN and an I P session established to the S PDSN. C. S-RN sends
handoff request nessage to T-RN via MSC (not shown here). D. The T-RN
sends an WOD3BRQI¢ 0o the T-PDSN including the s bit set toPCTASA3/0BHE
serving P-P address attribute set to the Pi I P address of the S-PDSN. E.

The T-PDSN sends a P-P RRQ incl uding tlﬁe S bit set to 1 to the SSPDSN s Pi
| P address. The setting of the s bit indicates a request for a

si mul t aneous binding at the S-PDSN. F. The S-PDSN replies with a P-P RRP
with the r @gtencbde set to 0. G The T-PDSN sends an All RRP with the reply

code set t t lﬁﬁgﬁ : ' I nstance i
I n Dor nant Bmagié’Tsﬁﬁﬁg[s%\ﬁvﬁqkﬁgen s@?PmREg%%@E%Sﬁﬁtggﬁi@t@ ﬁSPP-P e e
connection. IlgonhdebGhifoePPPeservicein®laRcdRRP with result code set to “0'.

There are two_options here. . 03 716 PCT/ US03/ 07399 16 tion 1: J
The T- PDSNKsehiae TARN repfes W‘t% (:‘g‘zéequest for establishing g-OP -

connecti on fO-{- gﬁ =) n ' |
hen the> $TAN lggﬁ%tﬂ RRQ 16 sdtd A1GVoneetticrs With ALl RAK L.
Then t he T-LRN senﬁ‘s il 1%% to set up Algﬁ)connection. M T-PDSN replies

with All RRP WRDSNadplisewithcAM RER wih cedeiset th@'.T- PDSN sends All RRQ to
est ablish R I?( connection for PPP service Instance. 0. The T-RN replies
with A1l RRIPHAN% code set to V. P. At this point, forward direction bearer

traffic arngving 1epDEssh@PRIM IFRGItastablish R4Fecshridstiondot REPTERS!! f or
both PPP Service Instance and Secondary Service Instance. The T-RN may

l(:j):n; Lg{ i gge I st;tamwc]t(?t si where N is inplenentation dependent. Reverse
S- RN hands ch'f {l‘ﬁ@ Hléhﬁ(){ﬂg(ﬁgs &ﬁt\sﬁ:‘é‘\ifaﬁ? %tp aéndg%(%[ Ei?lt‘)@{]ﬂet _r|1_e Rﬁ- E;:/) SNéeSdi Ige
22238; ; Sdit glﬁtcﬁgﬂﬂé B%mf,aﬁgmémd@ik@ﬁctimbwa&estrallfibcanriviﬁg attize BePPBY isthigasin
to the S-RNa%ndstﬁg ﬁPD%rf\??grfbo%ﬁrBHPeéler?ce Instance and Secondary
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.
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
A11 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.
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-



indication to the T-RN. S. Upon conpl etion of the handoff of the service
instances, the T-RN sends an All RRQwith the s bit set to 0 and including
an activewetoanrs7aé rlink record to the T-PDSN. T. The T- PBENUseasn P- P
RRQwWth the s bit set to 0 and including an active start airlink record
to the S-PDSN. The active start airli Jérecord sent is the sane one that
was received fromthe T-RN U The S—E SN replies with a P-P RRP with the

reply code set to 0. V. The DSN d All . R ]
(S0 oo Pobil Nt he s EneT el en TR bbb O O
both PPP ser woﬁw Bgﬁﬁ%qﬁg@pbg:ﬁ@rw ce Instance are tunnel ed

fromthe S-P over the P-P interface, then switched onto
the appr opKi atte SPDSNsntiatasn teatddeniol dhe mahiletshd 107ARN, seesian(gdodheect i on

bearer traffic is sent . fro he T-RN, then over the

appropri ate ﬁ‘@“&@¥§?8ﬁ'nﬂcﬁ i1 %'HIBD%% %O%NT PDSN tunnels this traffic
over the PyP 4y 8/ARG8s &ndé"\ﬁnﬁa\"l\qpﬁ#@«?@?m PCT/ US03/ 07399 17 PDSN. Note
that the P-P session nay be periodically refreshed by the T- PDSN sendi ng a

P- P RRQ t 0Zt HEneSSHRISNhdiEatesHbatdhpEEgsion wnlldzeet@rr@lﬂaéatﬁ Sy RENEInG #Aldbi 1 e’ s

S'RN respond<H R e A SeDIXLARG JREREL i RHoApeiG adablife SoBC, 0 T

be term nat ed,y afRgirégran A1l RRQ to the S-PDSN with the | i fetl me set to

0, including an active sto accounting record.  AA. The, S- PDS
that the sédsion iEhe &Baﬁgﬂlnmﬁa%maﬁgﬂ%ﬁ%%'l'W%%?%t'% %r‘cgﬂé\%?‘lt ﬁai ﬁZ

i retl e set A PRl fid S iR fioTRelinger q o dlErinb mpasIeaba el PP

cont ext beca used e via the P-P interface
\[/2922]0 Thfe SC@CEta;{ell?l‘é tP@%sSﬁaaIdobBPm cohicddpcaaseitriabeing usedibe the same

lon of protocols for_the serving network and the target network. In
ot her wor ds, mohie ¥iactheriFeidte{¥escenari os assuned that the S-PDSN and the

-rrrurtD Isgl eﬁ@gl?i: g;ﬁh%r SCARGYS! bibdl Skanfplés RliHTRb8d IRste hatrve addstinie® assaper t
version of protocols for the serving network and the target network. In other
words, these examples and scenarios assumed that the S-PDSN and the T-PDSN
had similar capabilities. For example, each was able to support multiple Service
Instances. Consider the situation where the packet data networks and/or the
radio networks do not have similar capabilities, but rather, one is able to handle
multiple Sis, while the other is not.

[1033] 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 (1S-835 Release A or lower) to high revision PDSN (1S-835
Release B or higher), there are no problems because 1S-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 Sl, as specified in 1S-95. Also cdma2000 Release
0 specifies support for a single Sl. Starting from cdma2000 Release A, multiple Sl
are specified to be supported, and the target has capability for multiple Sls, the
responsibility is on the MS to initiate the additional Sls with the target network after
handoff.

[1034] 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 muliiple Sls. Note



I nstances. Consi der the situation where the packet data networks and/or the
radi o networks do not have simlar capabilities, but rather, one is able to
handl e mabDtBprE16l s, while the other is not. [1033] WhenPCRAIS8®0MPNQ
network has capability to support nultiple Sis, and the target network
does not, the system nust determ ne V\@éch one to termnate and how to

ef fect such term nation. For exanple, Wwhen the handoff occurs froml ow

i sion PDSN (IS-835 Rel A t o hi | sion..P - 835
Rel easelmtomenisgnang rackmetape ng Nonbe. HEae: HgBh FHERLSRTE "on
SUppo”agﬁr‘%‘o@g%E%h AR SV hEhvd S RS RvinG hBiworkasifor & handb#ndBbf to

the tar e secondary service instances can be setup. Wen the
Ser Vi Ng eRAHNRS Kvhévathe haadoff otgurkdronoriigh zevisingi RDSN, (13835J8ekeese d Ph

| S-95. Al dma2000 Rel ifi ' i
f Tom camtggon e sedsan PaeN (53 Relrze R Tovel lf sAa’ & Socdnday 21 L1 M9
the tar %ﬁhiggnﬁﬁﬁég%géétéfblfs%dmﬂdﬂ Rb haridhe thBSe maRplEnSebiite tigstancen t he

M5 to i tional SI's with the target network afte handof f .
[1034] pesenrsth psolsonr.i dnithis situationabegaise mee.sewme‘NAMﬂW%éé%é%ﬁg o FIG
13, wherein the target radi o network 3 i t

mul ti pl &Ncannekbeep Sl Grton Bepisd TRy chfheditr®) ﬁ@%%?‘@?%tg“\r' adi o
net wor k.o Bbiiole ¥nkiBAtiof kiR hitigebrvies Wutineza (PP Sewvipeonstaseshiaifs ¢ hat
are activ n ? e serving network prior to handoff. For exanple whgn t he
handof f RcUFree M®mnay glsor indiocaie o Brssnser tha 3Be ReceRdanVESYVICeHNIRIESS o | ow
revi sion PDSN (1S-835 Rel I sralikidaes @ ar RHaNAbel8gr vi ce

i nst anc@éeégpﬁé?éa?gé}‘sﬁ&iﬁﬁgnmgq gq%%ge{ﬁ%'o:r{%p%%aéere\??@ewi ﬁst aneces
becomes @k fPIHRMBalllfiow Bf BIG. 1 Isadéseribed @sdoewsthe serving RN knows t he

t ar get cannot support concurrent services [ tiple. R i ons),
t hegser vi nd. Fhe mﬂb}lg%éﬁﬂf%ﬂr‘r%s Haﬁ%mor?&\é'3§&983%¥%lf"§g‘?§i‘8é‘l‘a? ﬁgl?[gﬁﬁl;' ( PP?D
Servi ce i nst ancglie EQR&TF%HmJﬂFe h@ymeghgmpié%&@bqnmnbbgamw hat the

secondary ser{if i"nstances are oppe ecause of roaming to a | ower
revi sions arepe &Ny of the | abeled steps in the call flowof FIG 7 is

ot abl | shed. tBhe momertasion GpizcisbesiRte oTALS Fendt SRRy ER ey SERFs PP
service inst apedsabiRe 2LRN, Ploadd ot thlt 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).

D. Because S-RN knows the T-RN cannot support concurrent service, S-RN
hands off the mobile’s PPP service instance to the T-RN by sending
handoff direction command to the mobile station.

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
A11 RRQ with the s bit set to 0 and including an active start airlink record to
the T-PDSN.

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

_ The T-PDSN initiates PPP negotiation with the mobile by sending it an

I

LCP-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.



B. The nobile station detects the pilot signal strength ch

pilot reports to the S-RN. Please note thgt t he m)bigl e gt ?lnlgers]agngi ?Flngi
traffic wbannel7s6to the S-RN and an | P session establ i shedTtusos/bms95- PDSN
C. S RN sends handoff request nessage to T-RN via MSC (not shown). D -
Because S-RN knows the T-RN cannot sup, ort concurrent service, S-RN hands
off the nobile's PPP service instance fo the T-RN by sendi ng 1handoff

direction command to the nobile station.
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the T-RN. H. The T-
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connection on, JTSPB\%}\FPAA shed between T-RN 148 and T- PDSN 144.
[1036] In an eight scenario, illustrated in FIG. 8 and with respect to FIG. 12, the
target RN can support concurrent service, i.e., multiple service instances, but the
corresponding T-PDSN can not support multiple service instances. As illustrated
in the call flow of FIG. 8, the T-RN sends an A11 RRQ to request for bicasting
upon handoff is requested by the S-BN. Since the old revision of T-PDSN doesn’t
support P-P connection and bicasting establishment, the T-PDSN will send Al1
RRP to indicate failure. In this case, T-RN doesn't know which is PPP service
instance, the T-RN has to release iraffic channel. The MS should indicate the user
call is dropped because of roaming to the low revision area. If needed, the MS wiill
start to set up SO33 from the beginning. Each of the labeled step of FIG. 8 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).

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.



[1036] In an eight scenario, illustrated in FIG 8 and wth respect to FIG
12, the target RN can support concurrent service, i.e., nultiple service

i nst anceswolwan747me correspondi ng T- PDSN can not support roirtusps/ersservice
instances. As illustrated in the call flow of FIG 8, the T-RN sends an
Al RRQ to request for bicasting upop,handoff is requested by the S-RN
Since the old revision of T-PDSN doeszO support P-P connection and

bi cast tablish
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Si nce the T- RaSiNcdairstance. support fast P-P interface handoff, the T-PDSN

sends an All th,.th e OtotheTRN F.
The S-RN h Ei' P‘%f%@'?éﬁ?ﬁge ogggdﬁsiega,?% {a?%ﬁg( s@ﬁﬁglthe T-RN by sendi ng
handof f di 1 recﬁim@séﬁmﬁd RRQ fesateip R4 sdmaction. G The nobi l e station
handoffs to the T-RN and sends handof f co Iet ication to the T-RN.
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traffic channgbnfigule-rdqi®stsends All RRQ to set up R-P connection.

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

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

P. 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.

[1037] FIG. 12 illustrates the system 100 including a T-PDSN 134 which is not
capable to support multiple sessions. Therefore, even though, the T-RN 118 may
support multiple Sls, only the main S| has a corresponding A10 connection
established with T-PDSN 134.

[1038] 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



K. T-PDSN replies with A1l RRP with result code set to V. L. The M5
initiates PPP negotiation with the T-PDSN by sending it an LCP-

confi gur ewpegeste M PPP negotiation is conplete. For siRplraishsessi ons
bearer traffic may now flow in both directions over the T-RN and T- PDSN ’
For M P sessions, the behavior is as flol lows below. N. The T-PDSN sends a
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forard @hﬁﬁﬁeﬁdgﬁéﬁ 5 SFnb! ail*f@v%ﬁa@t@ SUARABR 8 fohdies:HA r esponds

a he DSN forwards the M P RRP
to the mobi|, e’FheTﬁﬁ)bﬂ@fstétbnﬂWas OWor seove seasllone(estamsbedrt@KthStl%D$Na its MP

session. [1037] FIG 12 illustrates the s m 100 i.n N
which is not vig#jabtRN tEhQWhmﬁMIrﬁVSI@E@B segyce 'ﬂﬁéﬁgéf%gﬂz&%%&eﬁmt héﬁgh
the T-RN 118 @ﬁ@gpport multiple Sl's, only the main Sl has a

correspondi ngI nnection established with T-PDSN 134. [ 1038]

ni nt h Sceng | The hiduietstatiorsétects! 8o oot signehgirengsh iehaDEes 2p8isRBEH POt AN and
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rel ease WO 03,03 ¢16: Pl SIS LRGP é’éssﬁdweﬁ‘abnmbﬁiw erSHPOSN nst ance and

keep the PPP Service 1nstance connected Each of the | abeled s of the
cal| flow @. SHRN senids haedoffireadesisnessagede: T-RN Y‘ﬁé“ﬁ@oﬁ oéSB?‘é{P as one

oo ok 7 SN S PRSI it MR, e e
o tho s Eﬁeﬁhﬁl\ﬁérﬂs & AnalRRQrenbe rr-enmgmwm trensibitiset ta 1 andpor t s

ggﬁgrslelhs Ejo }megrgang% ;gf?l’tﬁﬁgggté‘gﬁggéﬁyw P4 ﬂgédal 8 Ihqgl%gé %éhb% S-RN
S han ol BRI BER et Rof o BYPARlGHaBE R b T- PSR L he
sends an A11 RRP with the reply code set to other than 0 to the T-RN.

E. 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.

H. Since the T-RN knows which service instance is PPP service instance, the
T-RN sends A11 RRQ to set up R-P connection for PPP service instance.

I. T-PDSN replies with A11 RRP with result code set to ‘0’.

J. The T-RN also sends service connect to the MS to release the Secondary
Service Instance and maintain the PPP Service Instance.

K. T-PDSN will trigger the PPP negotiation by sending LCP Configure
Request.

L. 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.

M. 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).
. The mobile sends a MIP RRQ to the T-PDSN.
O. The T-PDSN processes the MIP RRQ and then forwards it on to the HA.

Z



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

S- PDSN. BvOSBn0Tw14 he T- PDSN does not support fast P-P int @crases/mouof f,
the T-PDSN sends an All RRP with the reply code set to other than 0 to the
T-RN. F. The S-RN hands off the nobil e’ 5y service instance(s) to the T-RN by
sendi ng handoff direction comand to the nobi | e statlon G The nobile

stati on handof RN and, s andof f co ndj,cati on to
the ToRN P slfine MIFDRREHS adtbhisd e KIS BisponaS Wil SMiB el Rolr 8:phlc o
i nstance, the ;dq&bfpends All RRQ to set up R-P connectlon for PPP service
I nstance. 1. T- PDSN replies wwth A1l RRP with result code set to V. J. The
T-RN al so séRd3hedr-PDSN tewasds theoMIRERB to the elobilee Tihegnsekibe mayryow Ser vi ce

I nstance and nai the PPP _Ser |tce IE R@E K. T-PDSN wi | | trigger the
PPP negot | at | oRCly 208 EPRe BeaTRiA Jint S MIBGRSSIN. | PPP negoti atfon i s

conpl ete. [1'_(!39]5' NMHdse 6F SKiflSh QR . arPdutd uhtiafdtasd gt iRMmtiopvand st@@fa'l‘s
directions ovér the T-RN and T-PDSN. For M P sessions, the behavior is as
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PCT/USOB/O 399 22 P. If the MP RRQ is accepted, the HA responds with a

M P RRP erfeare&@@ﬁ%ﬂ byovRitagesp cutients, & qctﬁnmwwaugs,t magRetic firlsls; 8r t he
mobi | e. P%g@@%@ ?ﬁueaw.éﬁ&av r ﬂle%nﬁr hA %b%u?cﬁ%rneﬂheiﬂé&ra via its MP

sessi on. ose o I'n t understand that information
and si gna[H40fay 'ﬁmsee:pfrﬁeldammw fisthey a@pyeMteathahtheev'cyrmfs idugtfativeriogical
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el ectromagneti ¢ waves, nmagnetic Tields
computer software or comblna’uons 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 application and design constraints imposed
on the overall system. Skilled artisans may implement the described functionality
in varying ways for each particular application, but such implementation decisions
should not be interpreted as causing a departure from the scope of the present
invention.
[1041] The various illustrative logical blocks, modules, and circuits described in
connection with the embodiments disclosed herein may be implemented or
performed with a general purpose processor, a digital signal processor (DSP), an
application specific integrated circuit (ASIC), a field programmable gate array
(FPGA) or other programmable logic device, discrete gate or transistor logic,
discrete hardware components, or any combination thereof designed to perform
the functions described herein. A general purpose processor may be a
microprocessor, but in the alternative, the processor may be any conventional
processor, controller, microcontroller, or state machine. A processor may also be
implemented as a combination of computing devices, e.g., a combination of a DSP



particles, optical fields or particles, or any conbination thereof. [1040]
Those of skill would further appreciate that the various illustrative

| ogi cal Wbeskzy716rodul es, circuits, and al gorithm steps destriShyar3pn
connection with the enbodi nents disclosed herein may be inplenmented as

el ectronic hardware, conputer softwareys or conbinations of both. To
clearly illustrate this interchangeability of hardware and software,
various ijhdstd alhidodreERReNt 5, S, M0 ircuits, and steps have
been descri bed above lff(g;gner a?’l yai npll?‘téraﬁ)z o fﬁwéﬁﬁropgﬁ%qr%n&qet yOr WP Rer
such f unciigopidacegsors inmmohpmetioe ditksa EBRIveIes op biny DUSVEICH CRMBUERIoAPON the
parti cul lication and design constraints inposed on the overall
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varyi ng vémobifierf8ChisPRISbHCHb A | pat | I pLation

deci sions should not be inter p#%?@%yagécgﬁ@%‘g@&aoﬁéggt'ﬁ?bgm et HE ?cope
of the precfyare madule executpdBylh pHoeessori onsn id tombiraitioneof B@i &, bl acks,

nodul es, ircui described Ln nnection with the enbodi nents
di scl oseﬁ&%&n%ﬁéﬁ@ﬁﬂﬁéw\%m% '@ﬁ MEEPERYy Feshnwimaimaryg dneMimemenpsse
r ocessorEPROM ghé i GRS a i i ci:f.i C
Pnt egrated_ci rcgiht IEH(O,Ar\%ll %SE?'F;CDWeI dp bg%@%?%%’l Qagogtagwa%%r%@g%%r ot her
pr ogr amebPERPMyiar &y pther farms ofsteraget mediun kaosinsinothel agi AAn eslempiaye

har dwar e n or: i nation thereof desjgned to perform the
functi onsjﬁ e@cr F‘Ege%uWer'Sé?ér?/UpZ&gglﬁe?@? HOFPRY SHYR 880 PIORRFSEE GaN read

m cr opr odefoswation dtorm nandivried irfomadiioreto, e sRIra§8 T&YiufRY IPhie®Mernative
conventi (m I rocessQr, controller, mcrocontroller, or state mac?n ne.

a
pr ocessorNfe3fORg8oMesiuM Y e g0k ta thenpiosassen dhecpiopassorgaddthees,
e.g., a I L / 71 /07399. 23 and a .

i cropr oggﬁgg?%gegjrﬁ%aﬁ @&%o%vﬂmglifb‘ %gbc@g{ﬁaﬂﬁé re}'O% gt 8 user Terhinal,

ni cr opr odedbe radtermativenjte processor tamdathBSHo eeme@IiurﬁWa)ﬁfr@ﬁéle HéChiscrete
configuration. 1042L The steps of a nethod or algorithmdescribed in
connect i GPWAEEHID 2 LSBHEr s disclosed herein ney be embodi ed directly
in har dwgq1@43] N The skl SRk t Lor . in. a

conbi na}tNie!on o]f theetsdv?\ro. i‘Q‘g\ée\ds.of tl\?\/ﬁ%edfnggglcgg%%e@eeﬁ%ﬁﬁ%%&&ﬁ R&%‘?%ﬂ ) ash
menory, RORbIEARY persapPsidiadhimibieyart EERREM orause the pregent iBvsntidar Vadbsk, a

;(ra[n.)viﬁl 2@(@%@@}0@13 S EM enBodiMen Ui be Xa ilglfapspta?(rer?tgt% tﬂggé ‘éﬂ?u‘é&' inthe 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.

[1044] WHAT IS CLAIMED IS:



storage nediumis coupled to the processor such the processor can read
information from and wite information to, the storage nmedium In the

al t er nat iwe,03/0t47¢6 st or age nmedi um may be integral to the pPCTass®07399he
processor and the storage nediummy reside in an ASIC. The ASI C may
reside in a user terminal. In the alteynative, the processor and the
storage nedium may reside as discrete conponents in a user term nal

[ 1043] The previous description of the disclosed enbodinents is provided to
enabl e any person skilled in the art to make or use the present invention.
Various nodifications to these emboggums W Il be readily apparent to
those skilled in the art, and the generic principles defined herein may be
applied to other enbodiments w thout departing fromthe spirit or scope of

the i nvenii on. aTlsod (4 naRBBASH b doRRhcAfioh 8y O IEAgS, Lo be |1 m ted

to the enbodi nents rein “but dest scope

consi stent w téstabhsmmg aghaindmkasrd! alee%ndefryahurb@mdeﬁal rnekite et ai n. [ 1044]
WHAT | S CLAIMED |'S: WO 03/079 éG PCT/USO3/07399 24 CLAIMS 1. A nethod for
handoff in a comur® %HQOQ?CZS?E i seuviggrnosienya a salviag radia RefwWerliai n 1 nk

and a SECOndarM'ﬁIahﬂg a?%ﬂ&ﬁf‘fr@m”iﬂ@ ée?vnHQ k4qid r%%ﬁﬂﬂ%oz?fa‘ibr om@ﬁ]ﬁ et ce

node via a serving io network; Tnitratin e serving
radi o network to a arxget radi o network; and sending a nessage to a target

packet data service node |dent|f n |ink .The thod as in
claimi, furth&" dBSaic i/fﬂggtsq‘ﬁ%tga ??Mcierﬂpd%fﬁ‘eahpe ary |ink
bet ween the nobil e maid |,rﬂ@d the target packet data service node. 3. The

method as in claim2, further conprising: sending a Point-to-Point Protocol
(PPP) configuration request fromthe target packet data service node to

t he nobil.g uni aimil. wherein the main link is

associ at e%' W tth%ﬁﬁt%;c?ag‘i@?&% flr@?"n‘;n‘i%npré%ﬁgt he secondary link is

associ ated w tiBstablisting@ rdainvinkeand a secondary link between the mobile unit and
the target packet data service node.

3. The method as in claim 2, further comprising:
sending a Point-to-Point Protocol (PPP) configuration request from the
target packet data service node to the mobile unit.

4, The method as in claim 1, wherein the main link is associated with a first
service instance, and the secondary link is associated with a second service

instance.

5. The method as in claim 4, wherein the second service instance is a Voice
over Internet Protocol service.

6. The method as in claim 1, wherein the serving packet data service node

and the target packet data service node incorporate compatible protocols.

7. The method as in claim 6, wherein the compatible protocols are a same
protocol.

8. The method as in claim 1, wherein the initiating further comprises:



instance. 5. The nethod as in claim4, wherein the second service instance
is a Voice over Internet Protocol service. 6. The nmethod as in claiml,
wher ei n tWe 03@T97161g packet data service node and the tar @er/ysapmsp9 dat a
servi ce node incorporate conpatible protocols. 7. The method as in claim
6, wherein the conpatible protocols are a same protocol. 8. The nethod as
inclaiml, wherein the initiating further conprises: WO 03/079716

PCT/ US03/ 07399 25 sending a pilot report fromthe nobile unit to the
servi ng radi osersdingakpilot eepamirometheonobiie LRt ¢ HeserVinaCik PRy i si ng:
sendi ng a handoff message formthe service radio network to the target
radi o network. 10. The nmethod as in claim9, wherein the pilot report

identifigs a phbohethbd™d in dHiffe®FuRtheddomplisinget hod as in claim 1, wherein

the nessage is a reply to a registration request, 12. %rreﬁ}g d for handoff
in a comuni caendingsykandafif mespagefany the sarvicaradip NRIWGHE © 3?‘1’9&9 serving
radio network to a tcﬁr?\%ﬁ) é&dio network; receiving a registration request
froma target radi FHRNGREY ;- sending a link initiation nessage to a nobile
unit on a first link via the target radio network, the first |ink
associated with a first service_ instance; and sending.the l.jnk.initiation
nmessage fl6. t hdheonethedas in daim9swherain %R'?Q}irﬁpo'fth%erﬁg'feaép'h’!{&f%‘%}etvvor Kk,
t he second I,[i ﬂ&/{s]soci ated with a second service instance. 13. The net hod
as in claim ~ Wherein the first link is a Point-to-Point Protocol (PPP)
connection. 14. The method as in claim13, wherein the second link is an

il link f Voj ce, ro | P |, .15. i
oAl m 2215 ur e methag FSin e AouBelah e Blsesrpads Brerl nrkreditldn’ o ket
data servi cl%qtagg@.

12. A method for handoff in a communication system, comprising:
initiating handoff from a serving radio network to a target radio network;
receiving a registration request from a target radio network;
sending a link initiation message to a mobile uniton a first link via the target
radio network, the first link associated with a first service instance;

and
sending the link initiation message to the mobile unit on a second link via

the target radio network, the second link associated with a second

service instance.

13.  The method as in claim 12, wherein the first link is a Point-to-Point Protocol

(PPP) connection.

14. The method as in claim 13, wherein the second link is an auxiliary link for

Voice over Internet Protocol.

15.  The method as in claim 12, further comprising:
requesting registration from a serving packet data service node.

16. A method for handoff in a communication system, comprising:



16. A method for handoff in a comunication system conprising: WO

03/ 079716 PCT/US03/07399 26 initiating a handoff froma serving radio

net wor k twoasnz7get radi o network, the serving radi o net woTkiSasieqsped t o
support nultiple service instances, the target radi o network adapted to
support one service instance; termnajting a secondary link to the serving
radi o network; sending main |link inforfrati on of the serving radi o network

to the target radio network; and performng handoff, to the target radio
network. 17. mitiaéng@hamofhﬁﬁmbaﬁewmgaf%ﬂgw%f P Ghiaggrti'a o%%ﬂ'ﬁﬁ’si ng:
initiating a handoff I j HonaltibRy sticeadi o
network, the serv{h‘?géérgﬁggraﬁg%%”E%ﬁ%@gge@@?bgervi nlg packet data
service node adapingthricessthenrgetmatiol neteodeadapieditosuppogonetsasvicar get
radio network coupled to a target packet data service node adapted to
support one servi césta¥€ance; sending main |ink information of the serving

radi o ”etW‘”k@%&#ﬁ@%@@%d%@%&?té‘ﬂ%é/@ér‘@ingar%@id)ﬁéwmi ng handoff to the

target radio paratus In a comruni cation system

conpri si ng: nmeemding mnaiadinkiinfiostation af the servingkragiaineivesls tnihe 1argetnk bet ween
a mobile unit a seryin acket data service node via a serving radio
network; means foFaq'ﬂin%t‘g?ri 8”9 handoff fromthe serving radio network to

a target rad g TRERsrgbPrack6 REtWEGka Message to a target packet
data service hgggﬁﬁwgﬁr} yi ﬁg thegmai n link. 19. An apparatus in a

comuni cation system conprising: neans for initiating handoff froma
Ceqi st raffon rqBes et oo AP R, 1o ' Y
PCT/ US03/ 0739%jtigihg a handoff from a serving radio network to a target radio network,
the serving radio network coupled to a serving packet data service
node adapted to support multiple service instances, the target radio
network coupled to a target packet data service node adapted to
support one service instance;
sending main link information of the serving radio network to the target
radio network; and
performing handoff to the target radio network.

18.  An apparatus in a communication system, comprising:
means for establishing a main link and a secondary link between a mobile
unit a serving packet data service node via a serving radio network;
means for initiating a handoff from the serving radio network to a target
radio network; and
means for sending a message to a target packet data service node

identifying the main link.

19.  An apparatus in a communication system, comprising:
means for initiating handoff from a serving radio network to a target radio
network;
means for receiving a registration request from a target radio network;



nmeans for sending a link initiation message to a nmobile unit on a first
link via the target radio network, the first link associated with a first
servi ce iwetianrwié and means for sending the link initiati ®eTnsesexjes to the
nobile unit on a second link via the target radio network, the second |ink
associated with a second service instance. 20. An apparatus in a

communi cati on system conprising: nmeans for initiating a handoff froma

serving radio network to a target, radio network, t ' . ' t
SGapt od 1o, SupIeNs TAusending & IekiDIERon Masiagedo % Mabia JEOn e M  wor k|

adapt ed to support y@iife 15ife kédiolrRRKGRS fie AR IHK A8SodiateRivigf Asta secondary

link to the servingra etwork; neans for sending main |ink information
of the serving radservivetinetancepantie target radi o network; and neans for

perform ng handoff to the target radio network. 21. A packe. t rvice
node in a confAANEP %W@?Qﬁé%ﬁf"&@ifﬁt@ﬁ 'T‘Sssa%eskoa‘blei@ﬂg@e Hﬁ'? RH%%P% d a
secondary link wt nl@vﬁqﬁbﬁﬁr%'ridiﬁ'r@t\ﬁoﬁ@[% S&coricPilcagiicimed witha tiate a
handoff to a targe I 0 network; and send a nessage to a target packet
data service node sdeond $giviag ink@neai n | i nk.

20. An apparatus in a communication system, comprising:

means for initiating a handoff from a serving radio network to a target radio
network, the serving radio network adapted to support multiple
service instances, the target radio network adapted to support one
service instance; {

means for terminating a secondary link to the serving radio network;

means for sending main link information of the serving radio network to the
target radio network; and

means for performing handoff to the target radio network.

21. A packet data service node in a communication system, adapted to:
establish a main link and a secondary link with a mobile unit via a serving
radio network;
initiate a handoff to a target radio network; and
send a message to a target packet data service node identifying the main
link.



