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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 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, compatiility 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.

J [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 iilustrating a call flows in
communication systems, wherein the S-PDSN and the T-PDSN have similar
capability, but are not able to fully negotiate handoff.



[1006] FIG 5 is atimng diagramillustrating a call flowin a

communi cati on system wherein the S-PDSN and the T-Pl)SN have simlar
capability, wherein ime of the service instances is dornant. ?[Agﬁ?gnqﬁ
FIG 6 is atimng diagramillustrating a call flowin a co ni cati on
system wherein the Source-PDSN (S-PDSNp and the Target-Pl)SN (T- PDSN)
have simlar capability, wherein the Radio Network (RN) triggers various
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I nstances. 11009] FIGs.. 8 and 9 are timng diagrans illustrating call
flowin a‘Dng&ﬁ%ﬁ@%ﬁWHs?}’@ﬁéﬂﬁ dopeandi n t he T- PDSN does not support

cormun cal 108 ey JGh & 38 55 v, Yeiralr ysttand o o8 b T 2358yt
| ﬁfnwm; Grs8- I f ﬁj@ﬂlm
Isys'ltjzaﬁnra;lg?setlén t he Iég?“iPIEt)}geI;l sadr)ld tk{‘.e[!yg'lr-q ngF%N eaglanmma{rracapabl?qty 11022]

FI G 12 i hevssinilarscapahility,i wheteim the Radic Nebvorkd RN} triggersivariousxRaoipt-to-f or
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fol |l owi ng, di scussi on devel ops the exenpl ary enbodi nents by first
present i niSANG®Bwor k i npl ementing nobile IP to communicate data to and

froma 17/44§12044G. 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
"oxample, 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



3 nobile node. Then a spread-spectrumw rel ess conmuni cation systemis

di scussed. Next, the nobile IP network is shown i nplenented in the

wirel ess comunication system The nmessages are illustrated §iatAUG 2006
register a nobile node wth a hone agent thereby enabling IP data to be
sent to and fromthe nobile rcde. FinaBly, nmethods for reclaimng
resources at the honme agent are explained. 1,1016] Note that the
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W deband S%g‘a% Sgﬁ%ﬁ_@]m I Iuﬁ Systern,& réferred to herein as the
1595 sth S MICRTIAN, Systel) 3 mgbile 18 Tetwork andaamy ofierdsystem
Gengr at | asirn?y éficbRbuse B \ r ein as 3GPP, and enbodi ed
im“a set of ocunent s iﬁ@?ma e&%ﬁr?gg?%g.&é'SG TS 25.211, 313 TS
25.212, §10170s The 2esemplaty 3embtddRfieftl lempldys Sa2 splead-spedtilir € tifcloss
herein ai)a}r@ IXIVCEI\/A stt and%d t he standard offered by a consortium
named nB8 pahon, ysten).  Witdless,cempjunication systarms agé widelydapioyes to
3GPPZ, - apfiovidfo 4arious e sy 2'% ard, fornely
called | S-2000 MC. uél'he sgt gﬁ%@@:‘%@é‘ gﬁ%’? reésn\gg%%e eghglr}'g’béﬁj'ex sly
i ncor por systemsemayrbepased encGode DitiSitdlMultiple Acosss (CDMAICTIré Divikion
defi nes M}ﬁﬁéjro essi Ri@data for _transmission frombasé station to
nobi | e, Pcéﬂqﬁgﬁg'gp » O somayptherynodulation techniques. A CDMA system
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-
L 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 IS-2000 MC. The standards cited
hereinabove are hereby expressly incorporated herein by reference.
[1018] Each standard specifically defines the processing of data for
transmission from base station to mobils, and vice versa. As an exemplary
embodiment the following discussion considers a spread-spectrum communication



enbodi ment the foll ow ng di scussion considers a spread-spectrum

communi cation 17 AUG 2006 4 system consistent with the CDMA2000 st andard
of protocols. Alternate enbodinents may incorporate anothefl &AUI2006

[ 10201 A conmuni cati on system 100 according to one enbodi nent is shown in
FI G. 10. The conmuni cation system 100 i ngl udes both w rel ess portions and
I nternet Protocol (IP) portions. The term nol ogy used to describe the
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data port) e tgI . ol OM S P l.ink such as
an A 10 chBldtk 1087, THS) 136 Rnftort ¥ aiRocifast Bith B8\ SLJkle: Tiat e
di scussedvasous elehwents of the system, such as the S-PDSN 104, the S-RN 108, and the
MS 120, may support only one S, or may support multiple SI. Also, within a given
system, such as system 100, various elements may support only a single S| while
other elements support multiple SI. The later system configurations may lead to
incompatibilities in the capabiliies 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
Metwork Standard. ¥ J
[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 (Sl). As illustrated in FIG. 11, multiple Si links may be
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various scenarios are possible for the configurafion and handoff
processing of a system such as system 100. 111022] In a f| rst scenari o

illustrated in FIG 1 and with reference to FIG 11, the gsmééo&ﬂg
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Instances (SI). As illustrated in FIG 41, nultiple SI links may be -17
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would tear down the main S and auxiliary SI. As in FIG. 1 ,» S-PDSN 104 provides
T-PDSN 114 with 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 SI.
[1024] FIG. 1 illustrates a call flow associated with fast handoff of one
embodiment. 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 nomal 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,



bet ween the sane revisions of two PDSNs, e.g. both PDSN are inpl enenting
| S- 835-B procedures. In this case, there are PDSN to PDSN (P-P)

connections established successfully between the Target-P (al
and the Serving- PDSN (S-PDSN). In the situation that P-P m&uﬁgﬁgﬁcan

not be established correctly, the norgmal hard handoff shoul d occur
Wi thout tearing the traffic channel. However, if nmultiple service
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t he Source- Packet Data Service Node (S-P .yl aqth C | _
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.allocated int S N ; Nagalel | RidSinshdes! ocalednal
strength changemﬁéﬂ@'ggﬁ‘@q“r‘%’ﬁ'&é‘%@“ﬁ%‘ﬁ?s RN‘.nrsAt this tinme, the
mobile still hashngg BLRNK. traffic channels to the S RN and an I nternet

Protocol (IP) session established to the S-PDSN. C.  § RN sends handof f
request nessaBe The mabie stationi deteets e pilotsigngl Stﬁﬂnﬂﬂkaﬁﬁﬂ@sﬁﬁiﬁrﬁ%g

(RRQ 16 the Tadtel fRstisdorie i ENCATEERE 436 piboilb i s ik ey Quost
bit set to | an%rigggels%rmérs;mam@dﬁnmatmtm P} sossioneistabiished

address of the N. P-P refers to the connecti on between the S-PDSN
and t he T-PDSN. t8ithe S2PBSN.t o t he PDSN to | P. connedi on. The s bit

i cat s 31y 105008 DAICh B el HiskaBRD THESHRAIB ARER (1A 10
S PDSN 1 o | o 8 M Qg D o Ry it h t he roply code
set to 0. TheD:.cPhe TdRNsandsianeAtt Registadiopt @T"Rh)éo Ba%frﬁfg%*n
Packet Data Service Node (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.
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 to the S-
PDSN's Pi IP address. The satting 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 J
code set to 0. The reply code indicates indicates whether 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.



I's successful (or failure). The reply code O corresponds to a successful
operation, wherein the reply code other than O gives a different fajlure
reason. G The T-PDSN sends an Al 1 RRP with the reply cotﬁe‘?sﬁlj[} b to
the T- RN. H At this point, forward direction bearer traffic arriving at
the S-PDSN is bicast to the S-RN and fhe T-PDSN. The T-RN may buffer the
| ast N packets, where N is inplenentation dependent. Reverse direction

bearer traffi avar, = 2N : i 7 1.
The S RN handt die SR pepp S HEoRRs Seojol Inspafeety Gl e IANL 1
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to the S-PDS start record sent is the same one that

was recei ved fresndeaanTARNRRAQ witiethe-$bissetierd aed indluding anragtiverstarh t h
the reply code set to 0. N The T-PDSN send an Al 1 RRP with the reply
. code set to 0 t cidink recend to the TAPDSN.s point, forward direction bearer

traffic I's tupneled.f - : -
interface, th n%ﬁ%ﬂ%ﬁﬁﬁg%?&@%{rﬁﬁggeﬂ%b @ég?gﬂﬁ‘%&ﬁ% Iainver ed
" to the T-RN. Revgiivg st aiinlorecord 2o the S+RDSNC The active stadairlink reassd] e to

the T-RN, then over the appropriate AlO s,eqs{f&on {h(é'#g?‘{ T- PDSN. . The
T-_§SN tunnel s tsend is theasame apedhat was regeiveq KPR t"Bi-he S-PIDSN. Note
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mobile's Al ONANTHe TEPDEM$6Nd &8 A11 RRP with the reply code set to 0 to the T-RN.
O. 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
J 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 ARQ 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 becauss it is being used by the
mobile via the P-P interface.



the S-RN by sending an Al 1 RUP to the S-RN. 0. The S-RNI responds with
an Al | RAK R The S-RNl indicates that the session WIIl be term nated by
sending an Al | RRQto the S-PDSN with the lifetinme set to-ﬁ, i{nlglggﬂﬁng
an active stop accounting record. Note that the accounting chr w |
send to Authentication Authorization g@nd Accounting (AAA) unit from
Serving PDSN. AAA is not shown. S. The S-PDSN indicates that the session
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and T PESNinkshaTRe SPDSNREble td send bomessage indigatingi which ofdBeinks és t he
handof f Of r{ e multiple Sl links. The S PDS,B,js aﬁbe twg@ g{gs ge
i ndi cat ithe mainclintof ThaeT-ADSN then takes respansibiiity foftbe RPPa¥es
responsibility fOf tetpleﬁsndoff and sets up connections for the M.

[ 1026] @RS I8V ng PDSN desires to send PPP service instance

i ndi cati t tEDSA slios bt somd PPR @sndce tingtance
signali n@azgichgﬁ)é%a{r%?stgtgup P-r'lg cl?ci):rirsrlrclifcatmi9 ong.. Thi s i nformton _m |.be
sent regpHidaten tof thevtatgetrPDSN iroBc RRFhdusing tha Gﬁnﬂg&e G199

2o 1t oxchenge 1o} SRR, SONSIORE. T IniBERALT, PEIEPEReRL ot BEs cfe |
Loroct PRRBAITRE BAndelRarl Sphpcaucobastally o unsiossiab. | n e cast e
| abel ed gjgehe P-Paldnriactions esfablishment failstorilaten seer disconRectizn bEWeRD; |
The. mobi TPDSN and &-ROBN i dotedes) e PRt ool igebdni Etentivlo ey 5
o B PPE DA RIE U 1 Epbteh: = i IR thattes e
channel s chPflowh EazhRbibaled step bPcaltlowat RiG: 4iis Hetaded @5 follewss. ppsN.
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 airfink traffic channels to
the S-RN and an IP session established to the S-PDSN.
C. S-RN sends handoff request message to T-BN via MSC (not shown).
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. J
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 setto O to the T-RN.
_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 handoft cohpleﬁon
indication to the T-RN.
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C. S RN sends handoff request nessage to T-RN via MSC (not shown). D. The
T-RN sends an Al 1 RRQto the T-PDSN including the s bit set to | and
the serving P-P address attribute set to the Pi IP addressro? ME}; 2806°DSN.
E. The T-PDSN sends a P-P RRQ including the s bit set to | e
S-PDSN's Pi I P address. The setting gf the s bit indicates a request for
a sinultaneous binding at the S PDSN. F. The S-PDSN replies with a P-P

CRSEn\(I)Vit t Bea-bgig@}l‘i éﬁgﬁeﬁﬁagf H&%&Wlttﬁglsgw&g’r Vi cest’ F}iralesf-e;ﬂr?gg's . g"Fll'he
o PDSN send a1/ Wit il & bit'dif 1d /ind iRSKiGingcan botivé starttdinirédord tel. The

S-RN hands o service instance(s) to the T-RN by sending
handof f di r e¢id TrPO8NMaNd to the nobile station. 1. The nobile stati-on

IR, oot i T e T I
 ncl uai ng-en ther -PDSKHaGR PR npgdfcH bt WEBEIRB Ay 20 e

send an Al 1 2cBhfiqurelequest.y code set to O to the T-RN. L. The T-PDSN
initiates PPI!’@r?ggotffi@ti onqwi th the nobile by sending i

t
. LCl P- conf | JUIRPP aggetiationvs cormpletey For simpla | mwaﬁg@éafe?ﬁﬂ@iw DOWp
' , b  t fi I ' t | ' T-RN -
ana T-posn. - Aow it ligefids Ofighane T2 g TRDSI. Fo0n MEZsafons, W T 0
- T-PDSN sends q%h%ﬂr'ifaé?olmﬂeléﬂ?”t advertisenent to the nobile. Note
e

t hat the nobi y f1rst send a MP agent solicitation to,the T-PDSN
( ;? Shownk, The TARDSMIscndssMobila IRIMIRFgen adverizopesio e meBie. ooy
r

222 e el L M el e BN
: (not shown).
0. 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.
[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-BN will release the traffic channel. In
) this third scenario, the target PDSN cannot receive any messages from the
serving PDSN, and therefore, the MS reloases the traffic chgnne!. The
responsibility for handoff fails 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.



R. The T-PDSN forwards the MP RRP to the nobile. The nobile may now

send and receive bearer data via its MP session. [1027] If the target
PI DSN can not receive the P-P RRP correctly after several A 2006
retransm sslons, the target PDSN should indicate to the tar19 t Uﬁ\n in Al 1
RRP that the operation is failed. In sponse the T-RNwll release the -
traffic channel. In this third scenarl®, the target PDSN cannot receive
any messages fromthe serving PIDSN, and therefore, the M5 rel eases. the
traffic ch@n¥Fhe nivbile statipndetdsts tnq,puomgmhatsengmemaggp@ andsends piet ¢ he

networ k. Nt etré‘:ﬁufs"no”ﬁ“hgkﬁéﬂ Hiase.bolf el Fnblo sHLbgs pERLGERE, o1

may have been Sd'?\fd:#r} SSN6Y 85 Red fHieS-RDSHN. net wor k
| evel nust al S@Q‘i@'gﬁ% 'S hando *P?r omthetag-l PDSN to the T-PDSN. The
third scengri -RN séddeﬂﬁamioﬂdequeﬁl fessageocT-RM vieeMBG iodisbewsl.ep i s

b1 o3 ettt e an AT RGBT RO PN B A T
Seor1 S umeL RS il Bl TS Wperbo Spom |
The"

reports to gheanpgRPpSNSenEs a®-P RRA irchelimgptrid ¢ bittset to his the  SIRDEN'S
traffic channels to the S RN and an | P sessi on establlsﬁ)rd to the

S-PDSN. C. S meauldsessanmﬁ semaql@éihe sbil Jndicates arraquest 1ordsc (not
shown). D. The, T sen n_All he T-PDSN including the s bit
set to 1 and s!rﬂ "Ba&&'aggsqéb?' ribute set to the Pi | P address
of the S PgSN ﬁd%@éimomrsbiv@aFP-PmpaftarlmdmnfgwMemmuerm to
to the S-PDSN P address. The setting of the s bit indicates a

request for arekamsmissmtb@ﬁ’di’rﬁﬂat the S-PDSN. F. The T-PDSN does not

b RRQ G GriierT s bnf A ARY FRR BB Rpf cod et 1 BMdr 000 L2
t han O to tmii-_ . H. The S-RN hands off the m)bllesserwce

e
i nstance(s) to the T-RN by
©) H. The S-RN hands off the mobile's service instance(s) to the T-RN by

sending handdif 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
{o the data service option 33 as specified in IS707. J

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

M. T-PDSN replies with A11 RRP with result code set o ‘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 [P 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.



sendi ng hand6ff direction command to the nobile station. 1. The nobile
station handoffs; to the T-RN and sends handoff conpletion indication to

the T-RN. J. Upon conpletion of the handoff of the servi ce'."nzs%@@gmg t he
T-RN release the traffic channel. K The MSre-initiates t

setup the traffic channel. The S033 refers to the data service option 33
as specified in 1S707. L. T-RN sends 1 RRQto set up R-P connection.

M T-PDSN replies with All RRP. wth sul t cqde.set '

'ni {1 ates SPH theddiF BRQIS asaoptatshe Hivisapods avfi s MIP R wiin A Ripi®
confi gure-reggast 0. PPP negotiation is conplete. For sinple IP

sessi ons, be ?Ofpaffi c my now flowin both directions over the T-RN

and T- PDSNr Ry SRISivEs thdMIPIRRA S the imobile. fTblel mokilemaynow. The
T- PDSN sends a P agent advertisement to_the pobile. Note that the

nobi | e may f iseat andmbcaivil reaseredatasia its MIE:$@8$IQM t he T- PDSN (not shown) .
0. Th bi | d P RRO.tq,the T-.P ! th
Vi P RROLAARBE nelp ottty scpmaris) thg "Brdst oMok, AR POSR st t“s%? D:E RRO
lrflea‘cl'?g%ﬂpo&&vﬁregéh{e ﬁga o}g{ﬁgﬂ?ﬂﬂef%ﬁmégsb%? 'r:gbi e A en,ow sgnd

. and recejpegifiea w_e}!'hé otiretwork auéfnpbsbisat.uqﬂwgﬁplwl @epwga Masalbfbri o

the t t t , and T-PDS i L ' ) '
ot he ke o wards. Sbgs 1 TerasN/dods nodifnich SERfk duse
+ The tar ggt DghaRiR g PRERichreBrsH it Séndd heRiuestingsiiriation o all lihks.ofn t he
. r

Sl 1ink rds, since t'he T-PDSN does not know which Sl link to
usz f Ortheédse) the! T-PDSNPEBnds arldnk iGontral Protocet (LOR) regigteation; MES$AAR i on

" CLP) - can st fecbaguesen srermais, Mo RS defirkh ko L e et

For Vol diAtayaen oF It BessR, B 6B fof Bbfee S P oI R Ot get

RN in Ategh SiiPinditate the tamet BN imAil$ RBEdhatthe opesation 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. ,
[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

J 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 aliocated 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 airink 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 P address of the S-PDSN.



then the T-PDSN sends LCP Configure Request on all R-P connections to
trigger the PPP negotiation. The PPP negotiation wll occur over the PPP
service instance. [1029] For the secondary packet service nstance(s)
LCP Configure Request is treated as packet data payl oad (1 a.?ﬂﬂﬁe

for Voice over | P, it is treated as 3P payl oad), therefore it wll be
either discarded if the format is not correct or be passed to the

2an be uscl: e TSR EHR iiidho Sy ST 118 B S POSNETT

| abel ed st ep prypl ffybak! Thb@utthig Gified tisindRates Resquasttarid ows: A The

nmobi | e statlon as one or nore sessions established to the S-PDSN vi a
the S-RN. ThesimuitaheousbindingatthetS-PDSNer vi ce instances al located in

the S-RN. B. The_nobile station detec | ot si t hanges
and sends fi1The TrEREN doasnetBoevre P B Biiefa oBhlitah® Afibetot T
has airlink t S-RN and an | P session established
to the S PDSI\IISWBBE@%%Q%%M#'P? request message to T-RN via MSC (not
shown here)g. The TIPBSN sdndsea A 1aRAP withIR@ replyt cosdesatie tnrtbea'dﬂhlg the s
bit set to 1 and_the serving P-P addressg attrlbut ghag.o N&e Pi

addr ess of H.htheSFBiN\hard bile’s SE“"%E' to B % RRQ

i ncluding the s ress. The settl ng
of the s bit ¥ @gpégagﬁﬁgéﬁ%@f%F%Fﬁg%nélr?égﬂeeousmﬂ?ndl ng at the

S-PDSN. F. | Thend nidbild $i866n hahddfhcw the BRI andkBBnds handoff complejionabl e
nunmber of Tretransm ssions of the P-P RRO G The T-PDSN sends an Al 1

RRP with the indigationdaéhedtRNo 0 to the T-RN.  H The S RN hands of f the)

Commna t o 4 hUPRGiOFAIGESH Ple hendhr o s Benvaf REIReR MG AR °0 o

and sends hangqf'fmq IePD®N. i ndication to the T-RN. J. Upon conpl etion
of the handofft of t service instances, the T-RN sends Al RROto
T- PDSN. K. T-PDSN replleswrth A11 RRP.

L. T-PDSN sends LCP Configure Request on all service instances.
M. The PPP negotiation only occurs over PPP service instance.
N. MCFTP sent over PPP service instance is used for setup flow treatment
and channel treatment for secondary service instance(s).
. 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. D
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 multipie
Sis, specifically two, however, the main PPP Sl is dormant. While the main Sl is
domant, the corresponding A10 is still in place. For the Domnant 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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K. T-PDSN replies with Al 1 RRP. L. T-PDSN sends LCP Configure Request on
all service instances. M The PPP negotiation only occurs over PPP
service instance. N. MOFTP sent over PPP service instance i$7upd8 206
setup flow treatnment and channel treatnent for secondary service

I nstance(s). 0. For sinple |IP sessi oné% 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. P. The T-PDSN sends a MP gng‘&nt ,advertlserﬁeggé%o
t he nobinetwotibsepporting the MSoi Thergrestwosproblems this, geepangy Fst. 4t i on

R The tomBinfaiiosBc8vehe ISPY! e Fabls GrobfiSH 3einphlis TR0 an8Ro PIESY
S. If t%n%epﬁgﬁbﬂrﬁwf}ﬁwpswcé thiice.cSeeoIitE thetdormait BeRRRe Wstance

reply code o e T-PDSN forwards the MP RRP to the nobile. The
nobi | e rFRis te\be $randitiondd rtectriev ActivarsiatedatEhey idormant sprvies 8ay Mot ey 30]

In a fifth scenario, illustrated.in EIG 5 the al Nedesr l.ki pl e

Sis, spdenuired apd; therefp Dgtﬁm@qﬁ'ﬁﬁnt%ﬁwph@ M t‘g Mﬁzﬂﬁﬁt

main Sl J [ | ) | hlH - the

por mant "eSyRBE Hich lHRlet Yo ARG M FIG 20 Nand degcreamaalions: |

. Handof f af perTisehmbile Ratidhchasimuktiple Sossionesiablished to theS-HEEN pianthe

receiving In-traffic System Paraneter IYbssa e (I SPM  fromthe mfl iC

channel . The $:Bh Themabile stationchasaudipie gen/ice;! ﬁtﬁ%&iéﬂ BP?'W@% Fk

- supporting the T M (NS a]l ' iigh, if
the MS fails ?@I\'{E@EEP?E ?%&W%@F?&@mﬁoélgp%geﬁs t ergFaicgﬁ%o Al0

a?no P-P  caninanddated iPthel $RNPPP Servi ce Instance. Second, the dormant

serYice instance has to be transitioned to the Active stat&. T‘He (ilotr mant
sefvi ce nay.nbhe mobilesiationedetectstha pilpksigna} elr ,qbapge%eg sgnds pio

acconplish handoff .1g a t . [ ES . ?ceéhd'
illustrated i'ﬁpﬁﬂéwif,'e %ﬁﬁd&@{‘? B@%‘%ﬁ%“gm%ﬁtﬁéa#ﬁéﬁ% I'le sr![ﬁae'!sl on
has nul tipl e goakhai SN 86d ah! IPSeedioncestablishedlbthe iSSPDBN. S-RN. The nobi | e

station has nultiple service instance(s) in _Dorpmant éfor xawﬁhe PPP
servi ce | nG.a8dR) sands hapdefirequast messagedo; TTEN.viadMSGdnpt ghown hefe).

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.

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.

. 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.

{. The S-RN hands off the mobile’s service instance(s) to the T-RN by

sending handoff direction c&nmand to the mobile station.

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

indication to the T-RN.

K. 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.
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~and allocated in the S-RN. B. The nobile station detects the pilot signal
strength changes and sends pilot reports to the S RN. At this tine, the
nobile still has airlink traffic channels to the S RN and aq R b n
established to the SSPDSN. C. S-RN sends handoff request rressaJéeAlﬁgsg EN
via M5C (not shown here). D. The T-Ri4sends an Al 1 RRQ to the T-PDSN

including the s bilt set to 1 and the serving P-P address attribute set

he Pi dd f the S: .. : ; :
el 1 e 525l sl L RGeS B BB 1 1
2 oo CF Tradtlh Biink FE4R T ho R SRS Mt Aeesstarbing redord sent

S-PDSN. F. Th I €S W wth the reply code set 'to

0. G The T- PR%hb safidsonathit wasteBelvetiframithe FgRM. code set to 0 to the

T-RN. H At this point, forward direction bearer traffic.apriving at the
S-PDSN i s McThe S-PBSNwptieswitig Pr RRP m&pyr@%ﬁcﬁ%@b%rvi ce

| nst . The_T- buf f g@ﬁ?_, .
[ RIS)I gﬂgﬁt at -gﬁhﬂiyéﬂgmmﬁéﬁré’ﬂt&gﬁﬁ% Ngﬁ%@et raf ﬂ??rée;r\./g_rNs'es only
the S-RN ang Tﬁ?@@%qg;sysﬂrﬁ iffofhatiemdia InfTraffiecSysiem Raramader i ce

i nstance(s) to sendi ng handoff di rectiiﬁ%l mrand to the
mobi | e st at i oMesdagd (ISPMpincluding:theciew: Ragket £ene [ «RN and sends

handof f | eti i ndi ' he, T : i h
nandot 1 of TonEhe bhs detscts B2l e thahgia Jaodhs L b ERgfeF Drgihaon' 17
bit set to 0 Wﬂ&rg@w%gg%tﬁgtwsswaﬁisaham sorvice dnstdntmas ahe T- PDSN.

17 AUG 2006 sends a P-P RRQwith the s bit set to 0 and
i ncluding an grample.start airlink record to the S-PDSN. The active start.

The S oSN PeRnedsin sands &1 bR ek AL BRpREaRINc ot °To 0° N The
T- RN sends By JPE TP sBh L R e P O amoer  Message
(1 SPM i ncl gdirhe S-PDSN repliaskwith PoRARPR ( PZI D) .

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 J
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.



P. The M5 detects PZID is changed,"the M5 will send Ehanced Origination
Message (EOM to set up S033 which is nmain service instance as an
exanple. 0. The T-RN sends All | RRQto setup Al 0 connectloq G '?-%5
T- PDSN sends P-P RROto setup P-P connection. S. The S-PDSN repl ies with
P-P RRP. T. The T-PDSN replies with AIII 1 RRP. U T-RN sends service
connect to the M5 to connect PPP servi ée I nstance. V. The M5 repl | es
with service connect conpletion. W Upon the PPP service mstang

connect ed, clijD RN seThs SR nmdmtgstﬂaatﬂmaessmwurhq tegminated By spnding.a
T- PDSN S Y., T .
T- Pl DSNS(ragpIS | &rﬁﬁ? t%l(%hq SdEBgNM"h HEG Fﬁpéep%%b Ibemcll b%gg}t’?o ear er

traffic for b&&, ﬁ egé%gc i nstances and Secondary Service |nstance
are tunneled Trom g SN to the T-PDSN over the P-P interface, then
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selsgl E):larralycb V%@%gpg%sw{a%res %&L EP&B% sgndéfér?amlfP RRQ to
. the S-PDSN. BRobilé¥iasthedSP intefact.es a teardown of the mobile's Al QA 1

session(s) to the S-RN by sending an Al 1 RUP t E\?? .he .S-R
responds[#034} adn/ sixiwacenario] dlusivaterhis EIQRI\ﬁi aesPr 'P@EQBS@

e ?ﬁetié%‘s?@ﬁ'u ‘estnitfaf {67 sRBandiry;seline' Meletees witr- ?E?é"rt epsN,

S- RDSN i ASib\g'#6 tﬁﬁﬁbﬁﬁ@b@lﬂugsofrpimwﬁdeﬁlorsmwmmam RIPP IseRBot 0
the)S-R the lifetThe set to Not e that the %\IPDS ciea
mstanoe or other dormant service instances as the S-PDSN has knowledge as to

which service is in Dormant Mode. The T-PDSN may start to trigger the set up of
A10 connections for the dormant service instances. The labeled steps of the call
flow of F1G. 6 are described as follows:

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 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 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.

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

. 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.

|. T-PDSN replies with P-P RRP with result code set to ‘0’.

There are two options here.

Rl

I



not delete the associ ated PPP context because it is being used by the
nobile via the P-Pinterface. [10311 In a sixth scenario, illustrated in
FIG 6, when the P-P Connection is successfully established, for
secondary Service Instances with S-PDSN, S-PDSN is responS|mZEAUﬁ 2006
trigger the set up of P-P connection fﬂ% dormant PPP service instance or
ot her dormant service instances as the S-PDSN has knowl edge as to which
service is in Dormant Mode. The T-PDSN may start to trigger the set up of
A 0 connedﬂpmms1for the dormant service instances. The | abel ed steps of

t he call 6 ar [ station
has mul ti pI T%@&%gPgﬁzgqugﬁhgﬂsfongﬂﬁfgﬁteﬁ%ﬁ %F{ ?he nobi | e
station has ‘pmséﬂﬁg’:‘ﬁgﬁn@b in Dormant (for exanple, PPP
service Instance? nmul ti pl e service instances aefive and

all ocated iK. m'BFN\Ire[Ehes'mﬁ'l AbbiRAKst ati on detects the pilot signal
strength changes and rts, t t this tinme, the
nmobi | e sti Ill- ndheﬂﬁﬁ’%@@ﬁb E{@ﬁ A pet uﬁéﬁbﬁ?ﬁg%ﬁnd an | P session
est abl i shedy,t g kb ‘@request nmessage to T-RN
via MsC (no '?h%@?ﬂ?er@agw@ﬁ\ﬂ\e - sends an Al | RRQto the T-PDSN

I ncl udi ng tHptionl2:t set to 1 and the serving P-P address attribute set
to the Pi | P address of the S-PDSN.. E. The. T- N_ s :

i ncl udi ng tNe ThepT{PRSN sepds A1) SEJQ E’?%@N‘g’ E%S@ﬁgﬁ@ngggﬁ he LGPt i ng
of the s bit Iéﬁl%laﬁ es a request for a simultaneous binding at the

S-PDSN. F. Th replies wwth a P-P RRP with the reply code set to
0. G The ToPIEm&';;ﬂM%eﬂiasﬁwmiN?ﬁlFRRthuhmewl tp ‘Qode set to 0 to the ~>

0 et o A po v Svostas pees IS AOBB A S PR e,
nere. 17 AUG 38626 STEN Y W'F‘%Wﬁf B R e e B et o
request for eggkideiRbimcd: Mhe 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. ' J
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-BN. Reverse direction bearer traffic is sent
from the mobite 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-



connection for PPP Service Instance. K The T-RN replies with Al 1 RAK L.
Then the T-RN sends Al 1 RROto set up Al 0 connection. M T-PDSN
replies with Al 1 RRP with code set to'O. Option 2: N The, ?Kl?gl\lz@ﬁnds
Al 1 RRQto establish R-P connection for PPP service Insta1| eftvp, e
T-RNreplies with Al 1 RRP with code ?ﬁt to'0O. P. At this point, forward
direction bearer traffic arriving at e S-PDSN is bicast to the S RN

d the T-PDSN f bot h PP ' ! d.S '
st ance.  ThaDISK Nt Inate, - asseiar ey pecaieaicall dpiSRtied B e T
I npl tati ' ' traffic t |
the RN and PRSRGHRHIR a PPHAGBAESPOBNCE B 1 oL e cervice . o
i nst anoe(s¥ tihe $PISNnitintess® etirdgwhat ded mobile'scA 1WA 14 sesaion(s) do thee

nobil e station. R The nobile station handoffs to the T-RN and sends
handof f conpl!S:RANbby sendingaan 81 RUP e the B\8BNs. Upon conpl etion of the

handof f of _t seryi.ce i nstanges sends an Al 1 RROwth the a
bit set toYOh&!?oéTF:‘@lrﬁ Sawﬁ'é@pié/t‘em aidink record to the T-PDSN.
T. The T-P S"hﬁgg ' Snswillide teahinatedbysendinglamiAty an
active starEt al |ﬁN?2@g§igB@wgmg§PpSN The active s?art,aigrl i nk record
. sent is the RRGodhe S-PRXSNwmithribe difatirse sebin @, Hecloding an Actimgstep ppsN

replies with a P-P _RRP with the reply code set to 0. V. The T-PDSN send
an Al 1 RRP \@0ocAuntag feeard. code set to 0 to the T-RN. W At this point,

- forward digget | on feasesoENhicatd hab tidsdidorrReisagetmy! armnd

Secondary Vi ce ance are tunne fromthe S-PDSN fo the T- PDSN
over the P-P ATt BRRRtethe 4N witht thedifietime set toc0.aplotethat the: SAPDEN deassi on

and)delivered to the T-RN. Reve di rection bearer,traffic.l ent - fram
t he nobi | e t atileletedie asfieRaladPPIRo %FP%?E'%PB'(S'%&@?@QY?@O t he

X—U(IDBD?C\)I.OGThe Tﬁ,‘ga%\lvfa%gq;{._p ihfdracr af fic over the P-P interface to the S7

[1032] The scenarios and examples discussed hereinabove assume a same
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 suppoit muttiple Service
Instances. Consider the situation where the packet data networks and/or the
radio networks do not have simitar capabilities, but rather, one is able to handle
multiple Sis, while the other is not.

[1033] When the serving hetwork has capabiiity to support multiple Sls, and the
target network does not, the system must determine which one to terminate and

J 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 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 Sl, as specified in 1S-85. Also cdma2000 Release
0 specifies support for a single Sl. Starting from cdma2000 Release A, multiple Si
are specified to be supported, and the target has capability for multiple Sis, the
responsibility is on the MS to initiate the additional Sis 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 multiple Sls. Note



17 PDSN. Not e that the‘ P-P session may be periodically refreshed by the
T- PDSN sending a P-P RRQto the S-PDSN. X. The S-PDSN initiates a

teardown of the nobile's Al O A 1 session(s) to the S-RNpy dzggﬁl an
Al 1 RUPto the SRN. Y. The SAN responds with an Al 1 RAK Z. e

I ndicates that the session will be tenginated by sending an At 1 RRQtO
the SSPDSN with the lifetine set to O, including an active stop

ti d.. AA._ T - ' ' t ' | d
by cenathl 1P mening, taslo atyRre SRl SRR, Ui, i targgt nethotie capharoll
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t [ ] .
exSnﬁféﬁi&%@r?ié%w%g%aéé@ﬁéﬁ{l?%ﬁ?F«‘ﬁ%%g& e ﬁe"‘?f%%&*&%‘ﬁ'h 0
glepvi 2re S%%@?Q‘h%@"%&oﬁsu er tﬁeﬁog‘l’ ?3;??% V\tﬂgrbg Tge E‘a?gg? d t?a ﬁet rks
and/ or  tioniesaproblener kin this situation because the saping RN kaews e 1afgeher

[ ble to handl ltiple Sis, e t t h |
The ser VRNgansonevRPOr SoBaEANt seryices, (Bu Rl o7 SbRfdstons).dhe sefiinh e cr
te t t : H ' ' to T nat
and hovoity eftols el fof e K3if Bafict IRARedT (PR Bt ee B Pecur <
froml ovme\![ eYhe IMS mapildd inditiie felthe usenthat theaecpndaryns@McednsiNgAs ppsN
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(1 S-835 | ease B or higher), there are no problens b a5 5184 PDSN
can onl yaresdiopped bacausec¥soaming 1o & rPH@mec@'.ear négﬁﬁzmc@% ggéee!é?er_ :
handol f to the.tar P &qﬁ@g ice instances can be

set up. \M@Hst'mg‘%@ﬁ%ofgwb?k@d%as ca;a)%%fioﬁ%' for only a single SI, as
spec: fi gd ippg The %bi#gl Qgtimgna%%dgemessmm;ﬁlat@bﬁlsbedémﬂpﬁ)& PON a |
single St. Startin rom odnma2( el ease A nultipl.e ifie
to be support wia,the%am\hél’heamgbﬂe ey WH@N@S?MOQHB‘F‘%W@B@‘P@S@ t'ﬁe
responsibilitﬁ‘i% the M5 to initiate the additional Sis with the
target networ B'&y handof f .

B. The mobile station detects the pilot signal strength changes and sends pilot
reports to thé S-RN. Please note that the mobile still has airlink traffic
channels fo 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

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.

ol



'['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

multiple Sis. Note -17 AUG 2006 18 that the serving radio1|7epugrgq SS- RN,
knows that the target network cannot support sessions that 'are“a u|ve in

the serving network prior to handoff.qjgfor exanple, when the handoff
occurs from high revision PDSN (I S43§ Rel ease B or higher) to | ow

] PDSN (1 S-835 Rel I Rth [
| mst ances JesTheT-BRGR seuls & IR -Auent avedisemant i e rpfe; Mofetnat the V! @
b bl | Nt hi It | SBiesich oSEPD showr. t h
tgfggfs EI er MénH"%ﬂB&g%?n@gn@ﬁ ?gﬁ?t servi cesfdmul ti plsemlg-il';' ©

connecti ons) s %Wﬁolﬁlﬁé’éﬁ& aMIP RRQytopthe fTePBSMandof f for the main service
I nst ance P-I!;h '

ervice instance) to T- RN. T | VIS .al hndhcate to
the user tlhafheliePDSN mnoossestha MIP| Q;HEQ'E‘G“ PW%E%&‘;@S%O@%Me of
roaming to a_ | ower I.Sj ons._a h Uﬁﬁg- With a feplte cal |
flow of FIM:1 m@'&é@é@ﬁmg{ﬁi"ﬂ%&@ re%.b ewn“@?mﬁsqz?i on hasﬁgne or
nore sessi ongogétorfxbl ished to the S-PDSN via the S-RN. The nobile may
have nul ti pl eérvi'ce instances allocated in the The nobile

- RN.
stati on deqeqhe T-RDSN forwards the MR R to themebile. @e&&"ﬂwflﬂw
reports to the S-RN. Pl ease note .that. ' still has airlink
traffic chaseadandjecave fa‘?ﬂ}aé’ﬁﬁ [té’gﬁgrs%l@établ i shed to the S PDSN.
C. SRN h . ge%m ihckiding a TRD$Not44; iwhiet) may.
Because[iﬁéﬁskngﬁ'oi%gr EIﬁﬁ,\gf:tgnnt sup‘tpog)r!t coé%rrent@é?r i ce S;]RHN
ha;ﬁs ol ddisablebt eiltipleSits,dnitis tlastrated:supporting the qn MW g
handlof f direction conmand t he bile statjo T isﬁ%ﬁ HoN
hardof f 4480 After smﬂ#hh%@fm@q{&ﬁ"&efﬁm ‘P'Jgt ﬂ%ﬁ'qmngfca |onI%th§Ht 4?:
T-RN. F. Q | iated® hbciidn ishastablishedt betwsemTeRN t
T- RN seJnggﬁﬁﬁl%%gﬁmﬁlﬁﬁph%@%t setn:!o 0 ar:d i ncludi ng an active
start aigid-POSNr#4.0 the T-PDSN. G The T-PDSN send an Al | RRP with

hoe ot | iageI t In eneahisoPaany, Nuigtad 1 FIG, s and with eYpectidFIG2, 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 handoif is requested by the S-RN. Since the old revision of T-PDSN doesn't

support P-P connection and bicasting establishment, the T-PDSN will send A11

RRP to indicate failure. In this case, T-RN doesn’t know which is PPP service

instance, the T-RN has to release traffic channel. The MS should indicate the user

) call is dropped because of roaming to the low revision area. If needed, the MS will

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-BN. 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 airink 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.



LCP-configure-request. 1. 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 7 gﬂgG
2006 19 J. The T-PDSN sends a M P agent advertisenent to ?ﬁzow& ?e.

Note that the nmobile may first send ggM P agent solicitation to the
T-PDSN (not shown). K. The nobile sends a MP RRQto the T-PDSN. L. The

T- PDSN processes the_M and then f.qr o T- It U
M P RRQ i sEactippedhe Tr SMM%@#B%@%@@%@%W@%@ of

0. N. The T-PDSNf tGefidrahai 0o thdTHANMAY now
send and recel s&ﬁ?mﬁgﬁt\%gﬁ I\(/ISdlgets%gsion. [1035] _FI G, 13

i |1 ust r at e tige SYRNEVRNURMDI ihe! mobilals sefvicwipstance(shipitaé THBY bbe capabl e

of multiple SIs, but is illustrated supporiing,the . one Sl allowed by T-RN
148. After susarehing bandeﬁdtsew%c@mmqngrtgéﬁelﬁ‘g?%%a{'] min S is

establishedq wth T-RN 14 _m’ j ?@ﬁhg Shdst completion

establ i shegsz\tm'@ﬁp%w%qﬁ%? 4%.% 1036‘a In an elpght
scenario, illpsfegbadoitfe TIHN. 8 and with respect to FIG 12, the target
RN can support concurrent service, i.e | tiple, servi |

on@ompietn she SHONGY. ot F Plleses O
tIhF correg-p.obﬂongaoilh t f?fathed}andeﬁmjdh@smq ipstances, ee e As
i t t i | , .
| baaest for pihedsamieehanneh s dopSh Kool jihidn Sl stetiea®s PERES 10

ol d revision el esn't support P-P connection and bicasting
est abl i shrrent,gértvhe lﬁ- [will send Al 1 RRP to indicate failure. In

this case, |T- Rhodi®seinitinesitheiSQ33 ta;seipp the trafficchani®.ance, the T- RN ha&>
to release traffic channe S L.agdl e the user call is

dr opped beobuJeHUfsqrgﬁﬁh{)RBHf%ga%ﬁ%&?bﬁ%ea. | f needed, the MBS
will startpte. #h' R HEP Witbiresilhooddgettod0’.t he | abel ed step

of FIG 8 i|§‘ ?£§§%éﬁg§§¢oﬂﬁom: A. The nmpbile station has o gpor more
sessi ons est afheM8dnitiatesRPBregstiation withithe I-RRSNrhY. seading %9 ﬁ’gve

mul tiple service_instances allocated in
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 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 rgply
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 Sl 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



the SSRN. B. The nobile station detects the pil ot signal strength changes
and sends pilot reports to the S-RN. Please note that the _nobile still

has airlink traffic channels to the SSRN and an | P sessi orff ¢sAHB! 2(Ged
to the SSPDSN. C. S-RN sends handol f request nmessage to T-RN via MSC (not

shown here). D. The T-RN sends an Al (1 RRQto the T-PDSN including the s
bit set to 1 and the serving P-P addPéss attribute set to the Pi | P
address of the S-PDSN. 17 AUG 2006 20 E. Since the T-PDSN does naot

suppor t tﬁgsgeggnaawwggm@mmhm keep herBSP sesvier ingtange CORRRCIR;
the reply code set” to other than Q. .to é&ﬁ T-gRN. F. Q‘ﬁ ands off the
mobi | e' sEaaty of the labeledstens:of thg caldlow ﬁr @é#?&Fﬂg a direction
dtot bi. |, tat] \ | -ROSNhe T- RN
o onds  Harthe Mot statin s pff of Hforg ¥ssBnd RldLIhed ite & T on

of the handof ., g GIRNS Theirfsbile lagTheme multipleTseRlicednstapeas allagatad BY f i c
channel since it doesn't know which service instance is PPP service

i nstance. 1. fheeS-HMN.re-initiates the S033 to setup the traffic chan nel.

J. T-RN sends_ Al 1 RRQ to set L-P ' ' i th
A 1 RRe wiiThe mabledsaton ettt e pif SEREF el Chadacd BSEAS plo

. with the T-PD3 ISIBN thanthiegrowile stiltes airlink traffic
negoti ati on i@%@#ﬂﬁgﬁgs@ﬁr’b&% e |'P sessions, beare‘bp'ltégbgﬁi may now

flowin both ghirmeié @theSaN ind an Wsassidmesteblishadio WeS-EDSN.ons| t he
. behavior is as follows below N. The T-PDIEI’

h .
adver t i seneGit StiiNtgendsdiandelt rRgUeskAgESagR -ﬁmﬁlg%ngya (Tnﬁﬂgﬁéwn here)-

Irst send a MP

0 S AR e ot ST ¢ 1

! processes the M P RRQ and, fhep forwards,
T Bn 1o ths, e T-AN sénddian 1R RRQ lodhadeBpENIindudng i £ b et T o
I

M P R D o sorving PP 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-AN.

F. The S-RN hands off the mobile’s sefvice 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.

-~ . T-PDSN replies \iovith A11 RRP with result code setto ‘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



R The T-PDSN forwards the MP FIRP to the nobile. The nobile may now
send and receive bearer data via its MP session. 11037] FIG 12
illustrates the system 100 including a T-PDSN 134 which is nptAUG 06! e
to support nmultiple sessions. Therefore, even though, the T-RN 118 may
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oes not - EhfeprpsdiBaTy koltdies Rairds eléctfortigheticwatoscmagherid fieeor
RRP wi th tpzeticles) opticalifields or partigléss rortamyrcotbinatiorethipredl, F. The S-RN

nando £ c1B8RT on Thaseah 8Kl avaukd N apnipeiateyfrat e VRious BiFESEoaisa!
handof f s Ltﬁ%éc'%e trﬁ%&i!ygg&émahg W?@rﬁhrﬁ%b@dé&ﬂbw Gh CHnin@BLi6R Wittt the

T-RN. H. service 1 nstance i s PPP service
i nst ance, grbodients sdisclesdd herBRQray swa implernentedn as celectronisr hariware,

Do omputer software, of 'combinations' of both. < 16 ' Sleafly ilusfE i
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 particutar 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 dgsigned' to perform
the functions described herein. A general purpose processor may be a
microprocessor, but in the altemative, 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



J. The T-RN al so sends service connect to the MS to rel ease.the Secondary
Service Instance and nmaintain the PPP Service Instance. K T-PDSN vm' |1

tri gger the PPP negotiation by sending LCP Gonfigure Reque!s? %Hﬁa
negotiation is conplete. For sinple |IP sessions, bearer tra y now

flow in both directions over the T-RN &3d T-PDSN. For M P sessions, the
behavior is as foI I ows below. M The T-PDSN sends a M P agent
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[1043] The prewous 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 readi'ly 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.

[1044] WHAT IS CLAIMED [S:



in varying ways for each particular application, but such inplenmentation
deci sions should not be interpreted as causing a departure fromthe scope
of the present invention. 11041]. The vari ous iIIustratPY? lﬂgiﬁﬁi

bl ocks, nodules, and circuits described in connection w A U6

embodi ments di scl osed herein nmay be ingHenmented or perforned with a
general purpose processor, a digital signal processor (DSP), an
application specific integrated circuit (ASIC), a field programmuabl e gate
array (WiaGAxlaomedas:her programmmabl e | ogi ¢ device, discrete gate or
transistor logic, discrete hardware conponents, or any conbi nation

t her eof designed, t rf : L gﬁ&ﬁ nped herein. A general
purposelprocgg@%@“ﬁgﬁﬁﬁgggﬁ%ﬁ%@?%%ﬁ@@gS@%@? butE?g the alternative, the
processor nmay be any conventional processor, controller, mcrocontroller,
or state machiiger iftiRioAGES Jefdofpystadlishinghaemain tiph sderseeandery ligk besBat i on of
conputing devices, e.g., a conbination of a PSP 7 0 23; a

mi cr opr deebile BRit and asprying|pagkst ‘g’f“ W&ﬁ&d"&aeassse{)v r“? ra‘(y)l?léyg?&’n@?g a%qmﬁ?m

M CT OPr QRESSMHiSy liflk SGtRspURGinf; & bepirith canndaBbhsdherveen e servipg packe dad sece
configuration. "[1042] The steps of a nethod or al gorithmdescribed in
connect ingde audtthe serying redipBAVIENt s di scl osed herein may be enbodi ed directly
in hardware, in a software nodul e executed by a processor, or in a

conbi nati on of., 25 FRIWERvofkaty atgdt tidioinetwaAlylambnory, fl ash
menory, ROM ﬁ%lﬁgo@;tﬁe%%gwﬁﬁg%ﬁﬁEEPRm menory, gdrtegi sters, hard disk, a
renovabl e disk, a CD-ROM or any other form of storage nmedi umkpqwn in
the art. An esmdipg armessmEdpamGrget packat faa cervise @gdg dlepitfang, %E?%Fa%uch t he
-processor can read information from and wite information to, the
storage nedium In the alternative, the storage. nedium may be integral
to the pp.ocesHRmetiiddas jpradamdsfurthegomprising: st or age medi um may reside in an
ASIC. The ASIC may reside in a user terminal. 1In the alternative, the
processor and the storage mediym may resi ' et 1N a
user terninal ?Staph”[hi‘@@]”%*ﬁhlgﬁp@g\ﬁ %&%‘d%z%gﬁ)ﬁtﬁ%gﬂ{hg?ﬁo? lg m&iigggq)glgedh
enbodi mepi Retidsia RérPivd 3. t0  enabl e any person skilled in the art to nake
or use the present Invention. Various nodifications to these enbodi nments

will be readily apparent to those skilled in the
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:



art, and the generic principles defined herein nmay be applied to other
enbodi nents without departing fromthe spirit or scope of the invention.
Thus, the present invention is not intended to be Iim'ted1?oéyge2[mﬁ
enbodi nents shown herein but is to be corded the wi dest *sc
consistent wth the principles and nove features disclosed herein.
11044] WHAT IS CLAIMED I'S: 17 AUG 2006 What is claimed is: 1. A nethod

for handoff in a conmunication system conprising: prior to initiation of
a handoff, esdendingi shpile zeperi fromi the aabiley cb%o‘g?ypeﬁ'?ﬁ( ‘B‘g?v\/@%‘tfn&'g‘ nobi | e

unit and a serving packet data service node via a serving radi o network,
the main link and the secondary link corresponding to separate

connect ioons ITae methnd asie claior &ifwrthepeompBingat a servi ce node and the serving
radio network; initiating the handoff fromthe serving radio network to a

target radi o network; d sendin §§ﬁ¢ drforR td BleQ@tetFadik aétwork! a
servi ce node SF¥EI83 kﬁpﬁg“{eﬁggen%%g]eiasﬁﬁ.ﬁg : I']I'heormet hogﬂgs inclaiml,
further conprising: establishing a main |link and a secondary |ink between

the mobile unit and the tar ack t 1ifes 10498t signal théngtiet hod as
in clain02, f@Ft%\“’%ﬁn‘Brﬁ%ﬁ%:Whgrg}?d?’%\é)ﬂg %%‘?ﬁ{dgt 0- slsDOiOFﬁlt% Prélé)t ocol (PPP)
configuration request fromthe target packet data service node to the

nmobile unit. 4. The nethod .as,in claiml ifhid e Jidtratidn Fequest.
associ at Hd wiThg methqd & ingglaipy b ¥ efeh%khgn%eesféégﬁ%gtrﬁe}t seggﬁ%ary link is
associated with a second service instance. 5. The nethod as in claim4,

wherein the second service.instance j.s a.Voi r I nternet Protocol
servi ce. 1%. Tlh@eﬂ'éflﬁﬁéfa‘!ilé‘%i‘%a‘Eﬂ"ﬁ'f“}wcf{,mwset?rg’icﬁﬁfnﬁs\é@éervi ng packet data

service node and the target packet data service node incorporate
conpati bl e prﬁhﬁﬁ%}@ndgffﬁﬂﬁs%hgﬁdio%nﬂoﬂctshaairg& fadiowletwosi, wheria poerpat i bl e
as :

protocols are prot ocol . The_ net hod i clai : gn the
initiati miafier ¢fler hapdofhH aifiss Ynk and apecop ?)%Stab@%‘ﬁ% g% apqi:l i %gé‘ort from

6t i n neFVibhe e Ve REkiouhkork, the fifkh Bnkatdithelseaendilinkc| ai m
8, fint @W%ﬂ%&%@dpﬁ'&? n¥dd el b 3eiving .

corresponding to separate connections between the serving packet data service node and the
serving radio network;

receiving a registration request from the target radio network;

sending a link initiation message to the mobile unit on the 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 the 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:



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
identifies a pilot signal strength. 11. The method as in QIhmrmglzuqq]
wherein the nessage is a reply to a reg_ stration request. d
for handoff in a communication system “Conprising: initiating handoff
froma serving radio network to a target radi o network, wherein prior to
initiation of the handoff, a first link and a seq ond |

Kk bl i shed
bet ween a nopiidrao iniiationnfia handefSresiablishing @jmain ipk an §e°’?‘t?i“é%y H@H%ﬂgtég%a e
serving r"}fgﬂl 1%1&”21%& @?&&mg B%ﬁetfdatra%&v#cé Rige 3G sfehﬁlgﬁﬂﬁ@mﬁlwdbrk rtke maio linlesndondi ng
Anectr ons' be

to sepa tween the serving pack t dat a ce de and

the senhssa@ndayllink cortesponding toseparais W%“?@S’F FBW'P%E%‘&%“ %Jr?n&t he

t ar get i 0.,network e aI|nk|n|t|at|on message to the nobile
“P%émfj ﬂpgfrvrngn?(d'% S ﬂe

unit on via t target radio network, the first link
associated with a first service instance; and sending the link i 34]“ ation
message to t hgridiipithe handbff foum tl’reesesmgondmlrleht@rlvuaattﬁsettfaﬂlgéte“mf

network, the second i OCi at sS BHeV g“ramgt,@m 13.
The met He@ingdadis, "E‘t‘”&f‘h‘?‘l}?e& é‘rPB" uﬁ‘é’ % ?C?Uslt E}ﬁ E i's ea oi nt - t 0- poi nt
Pr ot 0col g fRRRY suppér BRcdeivivs instafice; The met hod as in claim 13, wherein the

second link is an auxiliary link for Voice over |Internet Protocol. 15.

The nethod as in claim12, further co I‘l[aa ng.. kequestl ng registration
froma servi ngnwmkeﬁemaﬁaaéwﬂ%@efﬁ‘a B8 et hod for handoff in a
communi cation system conpri si ng: '17 AUG 2006 '26 prior to initiation

of a handof f . csl ALk S BikodeliB] & hé ki sS remGANGaN igenkdibottiodo o

nobil e unit serV|ng packet data service node via a serving radio
net wor k, andhe main link and the secondary |ink corresponding to separate
connecti ons between the serving racket data service node and the serving

radi o network; 'ni.tl oh.tttoethp fn gud he serving radio network to a
target radio %‘P& Ser Vi ai'o netvvork adapted to support
mul tiple service instances t he target radi o network adapted to support
one servife lH%ﬁeﬁ{&a%rHa@ddﬂﬂlﬂa.bdxﬂtgurﬁdnﬁomﬁstandamwﬁmmk to the serving radio
network; sending main link information of the serving radio network to
the target radi o network;

J prior to initiation of a handoff, establishing a main link and a secondary link between a

mobile unit and a serving packet data service node via a serving radio network, the main link and

the secondary link corresponding to separate connections between the serving packet data service

node and the serving radio network;

initiating the 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 the handoff to the target radio network.
18. An apparatus in a communication system, comprising:

means for establishing, prior to initiation of a handoff, a main link and a secondary link

between a mobile unit and a serving packet data service node via a serving radio network, the



and performng the handoff to the target radio network. 17. A nethod for
handoff in a conmunication system conprising: prior to initiation of a
handof f, establishing a nmain |ink and a secondary |ink beb,geﬁy% ﬁﬂﬁile
unit and a serving packet data service ggfe via a serving-fad ng rk,
the main link and the secondary link c esponding to separate
connections between the serving packet data service node and the serving
radio network; initiating the handoff from a seryvi radl twarl to a
target mzdi Bnknandube isecondasy diak GorFRgPonAingt s &%W%ﬁ%‘ﬁl%ﬁ@%r&ge%g{‘ i ng
packet 3’%“@“‘6‘ [YivicE nbRORd Bdaatiag rddid metwerlgr t nul tiple service instances,
the target radi o network coupled to a target packet data service node
adapted to support one service instance; sending in Iink.inforﬁﬁtion of
t he serving rmmmmgmmmﬁ@mﬂgémmamd@mfmg?%w%ﬂa%aﬁ T ng t he
handoff to the target radio network. 18. An apparatus in a conmuni cation
systen1éﬁ§prising: means for establishing, prior toinitiation of a
handoff, a main link and a secondary |link between a npbile unit and a
serving packgheafiffon sérfingiaomessapeeo uitagen pasketvdataservirdingdeidetifyiRg theeay  AUG
2006 main link and the secondary |ink corresponding to separate

connect ilé¥s between the serving packet data service node and the serving
radio network; nmeans for initiating the handoff fromthe serving radio
network to a target radi o network; %pdmmﬁ%né_for sending a nessage to a
target pHtketARaRPaawsnA REMBERIN R FYTG Phe main 1ink. 19. An
apparatus in a conmuni cation system conprising: nmeans for initiating

handof f from g_Seryi ifiafiRthaadsie HORr K sérding rddir gebork adliagangett sadip kietworler ei n
prior to initratiron of the handoff,

a fir i nk .and_a i are
est abl i sihaeibetionse initiationpfihe Bangpffiia %’ﬁd‘“k"‘é‘tﬂﬁl" 1‘5.&5{3&53@%? %&é\%ﬁge node
via a serulind,fiah @s@ehificke: dilSerdict Addehishisenin radibisctsedkohd fts fitk and

e

correspoRding 10 separate connections between the serving, packe ta
servi ce thacemndiick tdreeseooding Q) saparate FOPRSENAS ,twﬁ"é’a‘ﬁ% STope p %c(l:(gi Vi n}(ﬁ‘"'vgcg

regi stratipn LRtk t arget radi o network; means for sending a
l'ink ini P?c%tafléjﬁgyrfcg?g%ge to the nobile unit on the first link via the

means for receiving a registration request from the target radio network;

means for sending a link initiation message to the mobile unit on the first link via the

target radio network, the first link associated with a first service instance; and

means for sending the link initiation message to the mobile unit on the second link via the

target radio network, the second link associated with a second service instance.

20. An apparatus in a communication system, comprising:

means for establishing, prior to initiation of a handoff, a main link and a secondary link
between a mobile unit and a serving packet data service node via a serving radio network, the
main link and the secondary link corresponding to separate connections between the serving

packet data service node and the serving radio network;

means for initiating the handoff from the 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 the secondary link to the serving radio network;



target radio network, the first link associated with a first service

i nstance; and neans for sending the link initiation nessage to the nobile
unit on the second link via the target radio network, the f?cm]g ?UU’BK
associated with a second service instangg. 20. An apparatus in a

comuni cati on system conprising: neans“for establishing, prior to
initiation of a handoff, a main link and a secondary link between a
nobile unit and a serving packet data service node via a serving radio

net wor k, the meand for bdnding amaih link énformmtiondeli the servisg radip metsorktd ithegarges radépar at e
connections between the serving packet data service node and the serving
radi o ne"temflf(;anﬁans for initiating the handoff fromthe serving radio
network to a target radio network, the serving radio network adapted to
support mul t ijdafs foepetoffing kiehantiof3o the Bepet AGigattworkdi 0 network adapted to
support one service instance; neans for termnating the secondary link to
the serving radio network; 17 AUG 2006 119 neans for sending main |ink

i nf or mat3lon of packet dateservisenads i pcommupisationtsystenh @dapiaddst radio  network; and
means for performng the handoff to the target radio network. 21. A packet
data service n i n.a, commni catl adap gT @bl prior
to initiati ones{égl%g’ %né’ﬁtoma oﬁihﬁﬂﬁlﬁﬁgﬁ% sec%%%g%@ H@ﬂlﬁ\%r{mﬁhg nobi | e
unit Vi aunit \vied rvig radidi netwoek, Wertin tifleanduhesetandiry dinkl cartesposdiop trosgparate | nk
corresponding to se ate. con i on the. i cket data
service Wﬁﬁe&g%ﬁg’e&wﬁ%@%?m‘?ﬁ% %glﬁ%ta %@% ﬁ?ﬁw%ets?gfng%de%ﬁgoff to a
target radi o network; and send a nessage to a target packet data service

node i denti f yihitigtetitehai@ifinto b itdiget radio network; and

send a message to a target packet data service node identifying the main link.



