1 Handoff of Data Attachnment Point Claimof Priority under 35

U. S. C119 [0001] The present application for patent clains priority to
U S Provi gi lication Nos. 60/910, 628, 60/911, 85 <
60/943,453‘?&@{% Sn April 6, 2007, April 13, 2007 and§9ﬁ’ﬂ%‘°isé°,”942"607,
respectively, and all are assigned to the assi gnee hereof and
expressly incorporated by reference herein. BACKGROUND | . Field

[ 0002] The present invention generally relates to conmuni cations, and

nore particularly, to h%%ﬁﬁ(&ﬁﬁﬁfﬁ%ﬁ@ﬂﬁ%n??&hﬂ in wreless

comuni cati on systens.
[ 0003] I nt el ecomuni cati ons, especi ally w rel essconmuni cati ons,

communi cati on_endx{ARIPRbSHAAFIHNSE (Rs&IgQobut rather dynamic. In a
nobi | e conmuni cation setting, some conmmunication entities such as an

Access Ter ni0981] (AT) Theyptaispe applisaiion &or) préad i chims drigribt el Provisional
different point subflchbdfP ok ORDYITRICANGE 558 ol @4Q0hsh ORI Gn hppltiech
shows a sinplifi'ed schematic 11dstfati'ng an exenpl aty conmuni &Rt on
system |n the f2007oMpuigl 3¢ 280 indtluon] 2, 280 Tiresptayylyassiodi at edigned v the
U tra Mbile Broadban %U%)B%d ) stﬁm.i s used Th% basi c term nol ogy
and principl es o gpEr&ti°on TosHE GRBCRIE e s 8 FBund from a
publication by the 3" Generation Partnership Project 2 (3GPP2)

establ i shed by the Tel econmuni cation Industry Association (TIA),
entitled "Interoperability SpecPASPRAUND3GPP2- A S0020. As shown in
FIG 1, within the Radi o Access Network (RAN) 12, for exanple, in a
U tra Mbile Bropdbang,UVB) systemin which an AT 14 is accessing a
backbone network 16 via an evol ved Base Station (eBS) 18 wirel essly.
The eBS 18 #Wbiles as Ehedpresene xvientiae genstallyyrelatasvie eqortmnioaTionss ané dnein

Access Gateway (A 20. . Th ha Ir ACCess. th kbone
network 16, The BRESNe AARGERE ddBRetoFh bo T Er st B Qi ESERER
i nst ance. systems.

1l. Background

[0003] In telecommunications, especially wireless communications,
communication environments are not static but rather dynamic. In a mobile
communication setting, some comrmunication entitics such as an Access
Terminal (AT) may move from one location to another at different points in
time.

[0004] Reference is directed to FIG. 1 which shows a simplified schematic
illustrating an exemplary communication system. In the following description,
terminology associated with a Ultra Mobile Broadband (UMB) system is used.
The basic terminology and principles of operations of the UMB system can be
found from a publication by the 3™ Generation Partnership Project 2 (3GPP2)
established by the Telecommunication Industry Association (TIA), entitled
“Interoperability Specification,” 3GPP2-A.S0020. As shown in FIG. I, within
the Radio Access Network (RAN) 12, for example, in a Ultra Mobile Broadband
(UMB) system in which an AT 14 is accessing a backbone network 16 via an
evolved Base Station (¢BS) 18 wirelessly. The ¢BS 18 serves as a data
exchange entity between the AT 14 and an Access Gateway (AGW) 20. The
AGW 20 has direct access to the backbone network 16. The backbone network

16 can be the Internet, for instance.



2 [00051In FIG 1, the eBS 18 serves as the Data Attachnent Poi nt

(DAP) for the AT 14. More specifically, the eBS 18 servi ng as the DAP
has the fgy %];g(trafflc bi nding with the AGW 20, f %5 Ey as
oper at ed under t1 e Proxy Mbile IP (PMP) protocol promulga y the
I nt ernet Engi neering Task Force (I ETF).2Under the PM P protocol, the
AGW 20 sends forward-link data traffic to the DAP, the eBS 18 in this

case, whichiggpst urn dirgct § thhepsiag %r@és%%ftﬁeCDétQAtttQ&r&-ﬁt tdint (DYeP)eBShe
18, acting as the DAP, is t’he_net wor k entity which Eerform; the | ast

binding with theAmw ééore[sgewféqal% tae\ﬂBSéBég@H@ﬁﬁlfh% Aerias thenlervard Jink

is nobile. That j T . f C t
within the sane olfg ?V(]gtﬂatﬁgﬁg g)ﬁtﬁ)g%%}l\i k%03?5 %h?erﬁelﬁigg%%sﬁﬁg
directed to FIG mbMIFtQPhéflﬁbmt@nbpmemlgtedﬂdyl the buterset Magmeérog Task Force

illustrating the i1t f 14, se in Fl the
AT 14 originall ya@gﬁi‘m%il%éﬁ?enﬁd\q% t°§%%t‘%8‘9§§&/§%%§§ ?05‘\,‘(,5351 Ifr&\o%%de%gjﬂ%
and begins to comnhanDeR, ehewiB18 ethBBSse? AhichHe neBirdeds tlrﬁz d&ml‘lra‘fﬂd: tetle
t he Forward-Li nk erV| g eBS (FLS e AT 14 as it t.he eBS 22
that directly co ee% h’g B&%%%Sné A}a\tl%tﬂ'tﬁ rtehwqrti@“%? "ﬂH"h periorms
However, there hgg Mgpt,mgﬁgg@l@myepgmdg@g update with the AGW 20. That
is, the network entltly that perforned the |ast binding wwth the AGN
T

20 was stil [000pk eBS g w@eas By ieotmest, fast ABdéns mabildi irgthgpdlal emay
with the AGV 20 AbPE ﬁ‘otnh&‘@ 10%?101?4 QHO’EB(QE %é\/éig Sﬁﬁé m% €% E?iﬁéeg%t

DAP. Under such a scenari o, data romthe I's sent tot
18 which is the R)Alsiln this case, and then routed to the AT 14 to the

eBS 20 whic ves he FLSE. s,fromthe AGN,20 to t
AT 14 are + ODZh ccabebRie b Tore Tuaner Bt 052 HECL Nt THRHRT alrbyined
[ 0009] Even though:hb:h@tmﬁ}'uékfhnh@ﬁmrnwmgoawaymf tom the coverage area
served by the gBS he eBS]ﬂé’S remal ns. the DAP for the AT 14. The
reason is i P8 rel e%‘kPPQ%’t 10 Zd&setdi Wgorgsing ecamspinisatipe afith sRS A%

14, it is possibh&y biiRks EQ%y %@& é—@s rIByané%%fﬂs ke eOBuhse Eﬁt‘:hEthfeCHBSthe

AT 14. For instance, the A be on the boundary line of th

coverage areas prﬁ/t‘aQﬁa@ W%ﬁﬂeﬂ H@ Ropearid ink Jeving %SKFQ@E) for the AT 14
Consequent ly, 1 hgs f?‘-irs tilé ﬁ?bZQHAtydu% Iﬁ@ﬁl@ té@ s[‘nla e&t‘lﬁgxé&%ﬁ%&z ith th
I 1‘E he conmu Vi

tenporarily. However Ai“cat 1 ons bt ween
eBS 22 are not tehpﬁoatxy:r, thoe hangt dadnaanp doldétesupdata withaherA&GYd 80.i mgat is,

asources, at | oReRoPRUPIHE BCPeEnel b THF SRaBkni AN 20rem i

add :c tio Bl packet %B%H;&aﬂtcaﬂteﬁ%s nSt wgﬁ any ntﬁamg diaztdé ﬁr&hﬁ&dAGﬁﬂEO EAR thén.
preferably switche romthe eBS 18 to the eB For such a DAP
switch, the eBS 22 sHethe 5 & st ?bseB@PﬁﬁF%%APo%?roﬁuFlilﬁt@"ftnfl‘a?»fqa@ from

bi ndi ng wi th thepAQERO0 ifdneto hDeBS Y8 GaRHfiMhe TRAP s QRseOfnd A& routed
forward link traffic binding process, the eBS 22 becones the current

DAP. Data packet® the & kbip thesBSARK whish serucsxoihoFLEB. Mea perkats frpiathe
the eBS 22, as s &) 28¥0 ﬁ%%’)ﬁase 9&.&&1 gt:@? ﬁF!) ﬁle dzclta pa %@%M %}%Qﬁg{ léBA.‘P

fromBS 18 to eB can on cer criteri-a,
after it is assuked that the AT conmuni cates with eBS 22 for a

DLt €1 OCHRE" Lo Bl SRA A S Bt BB e e
by the ¢BS 18, the eBS 18 remains the DAP for the AT 14. The reason isin a
wireless setting, depending on the mobility of the AT 14, it is possible that the
eBS 18 may again become the FLSE for the AT 14. For instance, the AT 14
may be on the boundary line of the coverage areas provided by both the ¢BS 18
and the eBS 22. Consequently, the AT 14 may only communicate with the eBS
22 temporarily, However, if the communications between the AT 14 and the

¢BS 22 are not temporary, routing data packets via the meandering data path 24



nostly been AN-initiated. In the AN-initiated handoff, the handoff
process is transparent to the AT 14. However, problens may arise if
the AN 14 owl edge of the handoff. For i nst anc ended
DAP may tl}?(%%)u F% be the non-intended DAP. This is egplég]?%fnil&}]éf’?ue
in a asynchronous environnent in which ghe various communi cation
entities are not synchronized with each other. Referring back to FIG
2, again supposepf %ot“\ﬂ_e I e!fﬁclé}ﬁ usd1R SOLMIRIN @b tr&%ufc@s\/ &t a4t ?fﬁﬁat%e
of both eBS 18 an S 22. Sensing the presence of e AT 14 g.
via the downli nkpem:gﬁa{e oft baokibauh utiligation. AN- ﬁf&ﬂl&l@raw@qk%ah@olrafenczb@i also

he AGN 20 for (RETerulritt BT AR RE RC AR e LR, bl

14 is well settlZd Hortduch atIh&P GO, a:lgﬁeeﬁ$ €2 nped\iirsieww feyfotrthe feB&rd 8k

d tly, t eB | t t b DAP f.o
AT 14, Never t hel BYBE igeing gri i, AGR7 RLC ATES ae e BRaT <oreigh of e

bet ween the AGN @bw&ddink haffRBmdda: goeesh,asd €8S thbstoinkose chetweP thea
AGW 20 and the eBS 18, the eBS 22 can be assi gned as the DAP ahead of

the eBS 18, cont Pagksts a5 thgnapuigh Somthe AGYY 20 BB I B terESuotighngwn

assi gned DAP, ev@;ﬂth'efdaﬁ%thfﬁtlﬁlFIGOZ the: GAPRYRDRAL #04 %eﬁast'oc@:@s 22 can be
i nvol ved, requires additional signaling and nessaging whi

unnecessarily tieaseh @oreaiigin cetittin fos sewmpds . aftﬁ@)O&l]SAé@medl tgt ythe AT

there is a need AP nore accuracy
and certainty, t Og[rlrg%ﬂa/dt E{%l\?\[nl ng %@Zhg@gﬂéﬁgﬁﬁﬁmﬁ zation of

conmuni cat i oifiesour cIé&etofdte [qﬁfﬂilﬁhg or @lccoomufithe BAPocallsy sﬂladrﬂ hamdodf) heda

a gat eway entitylsl nked.ta.. lurali .of. ¢ i i tities.
ShPeh T n turn oy oS AN St e iR Bt b Beu R ormeesis
the access ternm pglspsreds tlﬁd Agt14 oHetab| problcas tidlyaariaé (RGO N4 Bak Ab
(DAP) with one of tﬂe conmuni cation entities. Handoff of the DAP from

one conmuni cat i o]ﬁ“qélﬂ?qgﬁf s bandetie For BIFR0ER dhgt inBRISHPAPYstUmPYtitabed
by the access tefRiRRknted?Rh & PRACR %%e@QLHWtﬁJQ i D&y INFRAR 88 fonmbhien

access termnal may consider factors such as the Iink conditions with
the various conmhichand Gmioahednuiescation gntifierersioisenahraized stithpaph other.

handoff, and the{{&iteﬂfﬁl LR ¥R CP 1?1' @é& héf"'At“Ihl& %e GHE rbﬁﬂ{dary of the

comuni cation entrty. “To prevent 'a i ons Fort

conmuni cat i on entdverags ateas oﬁg:tlsbﬁs I&and bRS DAPSertsing th@pl@S(—SlCtt of thi al 14,

may refer tothetlrre f. nessa ceive

comuni cati on enfft ' ﬁe aﬁr@’f‘lﬁg& g ‘inﬁ@ %b?ﬁrﬁﬁ Bﬁ'tafg (ﬁ:ﬁtbpg’sthﬁﬁ];}is
al so exchange We$$aigfﬂle\éﬁsm2ezﬁfébl otmlsﬁtheem@w di Rhidtdien oOuit SRIAGAP0 for
registration status. 100131These and ot her features_and advant ages

will be appar ent thedomdsiink Rinfingq Fuphsrurrgse thet Bim A d4 forelbsatiigh within

detail ed descrip
i oh 11 ke, 1 of Sranel Py B JHES 1B RERARERY, g ASAW fea

DESCRI PTI ON OF THiEthBRMAN NEBLIEGAR faFIte: AT Tids Neveithgidssfif engistietimnmedseges
draw ng illustr agelnpgncﬁpecg%g{r&l:twegn the AGW 20 and the eBS 22 are faster than those

between the AGW 20 and the eBS 18, the eBS 22 can be assigned as the DAP

ahead of the ¢BS 18, contrary to what was intended. Recovery of the wrongly
assigned DAP, even if not fatal to the communication session invelved, requires
additional signaling and messaging which unnecessarily tie up communication
resources.

[0011] Accordingly, there is a need to provide a DAP assignment scheme with
more accuracy and certainty, thereby allowing more efficient utilization of

communication resources.

SUMMARY



comuni cation system [O0015]FIG 2 is another sinplified schematic
drawing illustrating the nobility of an access termnal in the

i ch shoOHBEREL | Cchihe of the vari ous commun cabl DN RAIErc]

arranged in accordance with an exenplary enbodi nent of the invention;
[0017]FIG 4 is a call flow diagramwhich shows the nmessage fl ows
anong the different comunication entities operating in an
asynchronougyegypt em i M eh, ndaf &, 4 Qﬁ% = ;
[ 0018] FI G 20 [ s]Sa cal | a:‘Mlzl’ow |Jaag?lgﬁ%eﬁﬁcﬁ%{1hom§ﬁt ﬁ@%@*ﬁgﬁs
anong t he dif f er pintaligorfreominomicaton evities whish opmriedre ngerible ® ®ymamiatous
systemin which } DAP _handoff, i1s_AT-assi.sted; 0019].FI G, 6 is a
T owchart whi oh SHEAESRS sty sehE AT B SRtie BLPLIT Fithg ¢ he
AT- assi st ed DAP lasbiédt po[nd RO FVEh onk dfshecopahinidakionecitRgr BEAWHE Fhihe
shows the nessag | ows anong the different comunication entities
operating in a s@ﬁ&’rﬁ%%&‘: ?%W‘P%GWWBPF%@TWH&%EFFH‘PQ s

AT- assi sted but gitiadaeyytBEIRESs t@iniNeBSbrd REcL AP WL GRL DRD heitort HS;

access terminal may consider factors such as the link conditions with the various
communication entities, the time since the last DAP handoff, and the time
duration communicating with the current communication entity. To prevent any
race conditions for the communication entities to register as the DAP, the access
terminal may refer to the time stamps of the messages received from the
communication entities. Furthermore, the communication entities may also
exchange messages with each other regarding the current DAP registration
status.

[0013] These and other features and advantages will be apparent to those skilled
in the art from the following detailed description, taken together with the

accompanying drawings, in which like reference numerals refer to like parts.

BRIEF DESCRIPTION OF THE DRAWINGS

[0014] FIG. 1 is a simplified schematic drawing illustrating an exemplary
communication system,

[0015] FIG. 2 is another simplified schematic drawing illustrating the mobility
of an access terminal in the communication system;

[0016] FIG. 3 is a simplified schematic drawing which shows the relationships
of the various communication entities arranged in accordance with an exemplary
embodiment of the invention;

[0017] FIG. 4 is a call flow diagram which shows the message flows among the
different communication entities operating in an asynchronous system in which
the DAP handoff is not AT-assisted;

[0018] FIG. 5 is a call flow diagram which shows the message flows among the
different communication entities operating in a synchronous system in which the

DAP handoff is AT-assisted;



[0021]FIG 8 is a flowhart which shows the procedures the AT takes
in determning the AT-assisted DAP handoff at the request of one of

t he commy(ggntuklg ntities; and [0022]FIG 9 is a schepafi&f@i-19
of part o war e |an enentati on of an apparatus for executing
t he DAP handof f pr ocesses in accordanceswi th the exenpl ary

enbodi nents. DETAI LED DESCRI PTI ON [ 0023] The fol |l ow ng description is
present ed t%e? gabl e amy; RelsSPM/chik %létﬁsﬁd%@s Akt prb&diRK anandr lﬂsﬁ{%s tihe
i nvention. tails are set forth in the follow ng description fo
purpose of expl atetaringring the Adheisd b Raprded] at ed t hat one of or d| nary
skill in th t woul g g@ldﬁlh
W t hout theﬁ)l?g6 of th%gegzgp%%ﬁ ﬁ&@glaggﬁ Mz%ﬁ hgﬁ%é?#sa %ﬁégggﬁl
known structur esdﬁaﬁnmcmmmmomemtwsbp@htatgmatsgnbhmnooa; si,stermmtwluch the
obscure the descginpt,io f. t Lnvent wi th unpngcessary det ai |

Thus. the or esenPAPrBfetl i A1Sesy3eT ik 8h i shar BEn el b fiphfopidiion
enbodi ments showsiitibyt is to be accorded with the w dest scope
consistent with the prl nci pl es_ and features disclosed herein

[0024] Fur t etk e, i IO 1ok ITRNIHE! et SRRSO Ifraﬁedfl@éstéﬁg%ftakes in
conci seness and Eétﬁ’ﬂiﬁlﬂg her Arngkegy m%&la&f@datvwhtehrew&t Wst bR Mpbinke
Br oadband (UMB) technology as pronul gated under the 3'd Generation
Part nershi p Proj @nmmmewmnd@ymdhe Tel ecom‘rum cation I ndustry _
Associ at i Onl[({{)-ﬁ ) is M%eﬁ is %ch% 91H+ graR/ gﬁ%'f a&‘cﬂﬁa nglﬁeljné}l\fﬁﬂ) e
is also appficable to other 0g e ch as res an

the associ at ed stmagaras eleatmatng cheCI()ﬁE lﬁndufﬁpmnesibﬂ:sl mlqnb@'dme@&'ﬁl the
(CDVR), Tinme Di VI SI 0 MJI@E Cﬁl e Access (TDVA), Frequency Division

Mul tiple Access tH0GUNal Frequency Division Miltiple Access
(OFDVA) and so forth 6 [0025] Reference is now directed to FIG 3
whi ch schematically shows the rel ationships of the various

comuni cation entities arra a th an exenpl ary
enbodi nent of the inventi on%%q ﬁ%gpﬁil%?ome over al |

comuni cation systemis generally signified by the reference numeral
30. I'n the ggygpni cat Tl%“foﬁb!@in%@e&@ipn&hﬁrp?esbxﬁed?‘fb eﬁﬁﬁ@%@; Q&Vﬁﬂkeﬁ'ﬁ%
32 linked to a plurality of evolved Base Stations S two of

whi ch are shown &% teBSak@4anthyse S B@entiphe @B@ﬂs@f%ﬁ@t foBk ig6the alpllewing

T L0 SRRl M AT

respect i vel y. Eacohlimafy skilkinAhk 41t wanld réd,‘l[zdﬁlanﬁry: inveotierdeaybepracticad mehout

ach AN i 5. shown it SbIy B ey B efeamsiod oL RESHT iR gnd

shown in FIG 3, pidagss@&Bare3dot plsbotAas iiof Rl 655 taobaaise iR taefigion dthihe
a coverage area 35 Li kew se, the cBS, 36 grow des wirel ess access
within a coveragBVaRtioR vt unnseesaesyAenilh o Tys, Hieagesepionyentiqr ihegidntended

network 38, whi ch, GaAMR&T b &iel dMiRERRIts $h8tn] NILARCR: acmaecb@ﬁhwldest
network 38 can be an intranet in a closed network, as another
exanpl e. scope consistent with the principles and features disclosed herein.

[0024] Furthermore, in the following description, for reasons of conciseness and
clarity, terminology associated with the Ultra Mobile Broadband (UMB)
technology as promulgated under the 3™ Generation Partnership Project 2
(3GPP2) by the Telecommunication Industry Association (TIA) is used. It
should be emphasized that the invention is also applicable to other technologies,
such as technologies and the associated standards related to Code Division
Multiple Access (CDMA), Time Division Multiple Access (TDMA), Frequency
Division Multiple Access (FDMA), Orthogonal Frequency Division Multiple
Access (OFDMA) and so forth.



[0027] There is a Session Reference Network Controller (SRNC) 40
linked to the AGW 32. The SRNC 40 serves several functions. For

i nst ance, A0 provides authentication function S
Ter m nal VH?? %6%1 as an AT 44 shown in FIG 3. Furthgé%sie?mﬁgﬁgﬁ
SRNC 40 stores the comruni cation sessiog of the AT 44 for any new eBS
that is prepared to conmunicate with the AT 44. The SRNC 40 al so
controls thepng| e- st @E&er@é&' ROnd AGeELd &8 FIG, 9ePRER|schenlPPAB] shoRP@S €
the AT 44 is capabl e of noving anong the various radi o networKks,

i ncl udi ng t he ANchtionghépstdiéhennrios cqpmunipriopnFnijtdestagrapgedds gcqopdance with
backbone net work, 0 establish a Data

At t achment Poi nt ?%&B#jﬁ%éﬁbo cg[ﬁm%gﬁlleé%‘{e%?\ﬁ entity, such as the eBS
34 or the eB®286. | n Inlile. $pm:mfaraihctoummra¢adon bysteamz pdedtalbl agmBed bshide
term "data attachpent point” strued as.a tion entit
hat anchor o dat Sreraie Rt 5o iy S, PR peaeBh SSD S0n s Gy Actdss
net wor k gat eway. GEBgwwayAGTV) i3k |11u§édtafalpnﬁallt§16fe\ﬁ9b&mga@e Sﬁﬁoﬁsh@m&);t@o of

FIG 3, if the eBSS4is demgn% asthe AP, data fromthe
backbone net wor k¥BSh ¢ shawias 6BR % #idothh 38 gheeRY 3&raftsBS 36 sambsy

32 in this case, m'st%ﬂé&f‘ﬁﬂﬁé ‘é‘zﬂn@)&cée‘@@N@W(‘Aﬁ%ﬂ @i@fc&ﬂim $£ g Bntple,
the DAP, the eBS 34 in this case, before reachi ng other communi cati on

entities, such athcehSsaBed 6 @s pavs of anhaNddtaad pal #3.6epeqtivelyhiBach of the
exanpl e, the eBS cthLy f -t

data path 62. Théig%ﬁeﬁgﬁ%diﬁ%%gé@\}#t%h&t Che rﬁ"g{/@é?gg @ia?!ahglﬁn\c{)f\}\ll.%&TE‘gﬁ the
is, data receiveshkt Dﬁcﬂamyhad conmsenesscach alN Brshown Whanb/ mceBSnetHI(Byﬁi

Ll D% betore T aghLIg, 15,08 UG FRI0 L L ESL LR, A0, L LS

with the DAP as swﬂmmm RIcOCE8E drfa BRI Li&EWisEthd €8S 36 BFoRid¥® virclo access
exanpl e, when the eBS 34 becones_t he Forwar d- Li nk Servin eBS (FLSE

for the AT 44, itithigy vgpge #Ee3DAPIRR W) AfBi Ifsagrlegdbac §ﬂef?~|0ﬂi
eBS 34 is the cuphRAtcafbefe irﬁén@t8§raﬂst§d%9d3ﬂ@ YaBiEoRt maiwoPl 38 @Y 8S tan
message to the AGN 32. Thereafter, the AGN 32 perfornms a binding
update with the @B@l@m&dommmamthﬁ%mmpr ocedures as set forth

under the Pr Mobi | I I t
Engl neer i ng[@sk For cghé(%aﬁ'ri%f%)&g%g% uC%pNoés:lgg{ g%%%%ﬁ%ﬁ@l Clf)ﬁrlﬁlgsl@gttgm
30 is a synchr onﬂns&@WsﬂenTheﬁRaNCM@ seaved sdvhml Gontiaisi dat trmtanwtthetﬁfésc
e.g., the AGW 38, .the. e eB etc r i

oo dor dance wi th 40 HESIES R e RnaPEER o Phachs TerharATEbe: bt 48
the G obal Positi9Rhé\gn By FIGNS( Gﬁtﬁﬂlef.md’fe,, tht FRNO SD2dI6es tﬂmcdd&aﬁnisaaﬁ,a,
a predefined DAP regi sttratl on protocol can be set u such as

by.
al | owi ng the fir&ssianpf hed T &4 irepy pev KBS phad dosedde ﬁﬁ'opoawnww%the
the DAP until thgmnextr,aBRARYA alsd WHEYR the Iereos@it@p&e o@crd\u%@ il dentAE

system 30 i s an asynchronous system Because of a naster
time referel®B8] err onBupescDAR Adsfgnimearabirap! meyirer am{nm)ﬁm] Rufous andie
is now directed ] I

sequence of nessg%‘é&lﬁgi mﬁmdﬁ'\%c{%ﬁ%m 8d| ??é&e}%ﬁ J'e%]n'?? ﬁ%‘g}tgg‘é;ﬁ%gge&%@e
system 30 is a syaﬂ:hmmhmgkﬂa,ethéw-ﬂ%rtee@tf&st tDARatizhd@fafa Sitdvbment Point

Furt her suppose noves.into the over e .
coverage areas 3@%@@ §%d§f’ml’wrl§d I%W@Féu\ﬁr‘f‘?etﬁg%ggﬁ g@n%%ngﬁ[ f’i‘gﬁlb
presence of the AkchratiGeasts i bRGhdRHN Ahie) tHee GaStdaiE s8RBMet pdihiTeis
tl to the AGN32, attenpting to register wth the AGN32 as the DAP

for the AT 44 asCURBYH By hESHRYBICHIGCREY | Watrprshors das aikert HEsedy |
"first-come fi {rﬁlireétgz ¥PendlHiE Pk g REER BPwbDBE ANSEAINIR: ok,

sucharule the e being the first to send the registration
request nessage, as show BBl 3 df s ¢B® IPAP designatddeasptiic JIAP.[ o8 Zpuv this

the AT 44 in the j . , .
al so senses the B%Cgé(gl{ﬁ%g&%&ﬁﬁ?égﬁ%l I%’g?‘ég n%?lﬁﬁ%s EEHQB gnttt’?etheeg%ﬁgg -
this case, 1s anchored by the communication entity serving as the DAP, the ¢eBS

34 in this case, before reaching other communication entities, such as the eBS



8 registration request nessage to the AGN32 at tinme t2, as shown by
the nessage flow 50 in FIG 4. Here, t2 is later intinme than ti.

[ 0033] For ns, the nessage sent via the nessa

arrives atv§ E@SQ%%SZ earlier than that of the nessagegﬁ/fg\%vﬁﬁgégﬁére
specifically, the nmessage sent by the eBS 36 arrives at the AGWN 32 at
time t3, while the correspondi ng nessage sent by the eBS 34 arrives

at the AGW 32 at3d iviBnt Bata bRthid?l $n %&ag%p'f@ tHel B 3Barchors akia rdirEaﬁrt frddpe

time t3 The above scenario can occur, f exanpl e, in a comuni cation
envi ronment in wheeHoWVh& eiBshgdath pathiye t Bhe sroremmidscland with dlondiversodaga

as conpared to t t: . - Aﬁ,}{ i i
recei ves the regﬁ%&‘r g@?tol?f%ﬁga? g%egvgedff{foﬁg%é&é%@ﬁ%g&g{l © eeétz‘1 ferr%{ CE %gd lb&’
under the "firstthe AR haforstreasking éie gatdvwey chiitg. AGW 32 approves of the

request and S a reqistratj.aon cess nessage to the e 3 t a
time t4 and[(ﬁ’ggﬁhes tlﬂgn ! %ﬂq‘éﬁﬁéﬁ taf’ﬁlr@mil%l%a'&’r@?@&ﬂe‘?‘?ﬂ‘??&ﬁé@é@%G
is successfully ¢BYB6pesReisasitit iR AP kainhdd@ pAteddis chOlBS23RHUPRASRet.
the AGW 32 al so receives the registration request nessage fromt

: e. he
eBS 34 at a timeFerExemple. Vhonethe 6BP J4|baecrpesithe Forward-hink Serdng shre(RISE)
which is the ting,theseBs i@ﬁl&%‘dﬁﬁ@ﬁ@bk&h’! it pRIcRssM s i P ABY 325
as the DAP for the eBS 34. [0036] Dependi ng on the registration
prot ocol i npl enethie s FLRE, MOWBSB4 sehés NGrisBiorapqessunsageiatthe AGW

eBS 34 wants to Kk t new. DAP, repl acj .
current DAP eBS %% %flg%%ﬁr’rﬁgr%gwg%e{fﬁe A%%@T gs‘@’r?g{s% %ﬁi} éq% %’s r gf'incl)n
success reply toadchelamBSviBdthatprédediret 75 sen dorttemciee thethexyeBSbiBA TRA(PMIP)

time t8. The eBS 34 then .as s the new.role as the D [ 0038] I n
t he above exarrpl%r?tof’ﬂlé’ugg%eéﬁyi IP%P’@EE‘%%]“EE’EH% AT A@T@'the first
pl ace, that [§g30] Wi t haBippbdaahE&Eemdbnitaaish BEstdrR 80 i Snomehdk SyRAr TRt €,

Such a DAP assignnment nay create problens. Even suppose there is no

damage to the datlatsfeommunicaien AEs Oh DeIFYS. difctPh3bapd the €BS 36,
assi gnment may CaUSE,RREH $Bfandith Aehdster iRl refef @bl | €né ULENQeraRd

consequently unnecessarily tying up conmunication resources. Any
attenpt for errosanrbechy &igbat HesiligningFyntene §GRXY tirae, tfompstanas. rleshaicessa
wi t h additi onal LA ] r ed t
o o RiRH.E %A[ﬁggissggg{gog Bibtalot DL sc? R Wb ROy HoSnd B8 Frst
arrived request to be processed and approved as the DAP until the next approval.

However, problems may arise if the system 30 is an asynchronous system.
Because of the lack of a master time reference, erroneous DAP assignment may
result.

[0031] Reference is now directed to FIG. 3 in conjunction with FIG. 4 which
show the sequence of message flows among the different entities. Suppose the
system 30 is a system using the AN-initiated DAP handoff scheme. Further
suppose the AT 44 moves into the overlapping zone 46 of the coverage areas 35
and 37 at this juncture. The eBS 34, sensing the presence of the AT 44, sends a
registration request message at time t1 to the AGW 32, attempting to register
with the AGW 32 as the DAP for the AT 44 as shown by message flow 48 in
FIG. 4. Assume there is a “first-come first-serve” rule put in place in the system
30. Under such a rule, the eBS 34, being the first to send the registration request
message, is intended to be the DAP for the AT 44,

[0032] With the AT 44 in the coverage overlapping zone 46, suppose the eBS 36

also senses the presence of the AT 44. In this example, the eBS 36 also sends a



by the eBS 34 and the eBS 36 via the nmessage flows 48 and 50,
respectively, 9 may have tinmestanps to prevent out-of-order binding

updat es. Neyerthel since the system 30 operates as¥{gf)ﬁgfbg§)ql%§ﬁe%,

t he tlnestanps nay e ineffective to performtheir functions.
reason i s each of the comrunication entiRties, such as the eBS 34 or
the eBS 36, operates on its own tinme reference in an asynchronous

system The ti m&?ﬁ%ﬂ% dbEm ki B he RS RADLS BfRNd Js%h&vb@bﬁ@@’n%%sa%ée
not with respect to a rras er time reference but rather the Teferences

of the individuaflowain Fis 4. Tihereti? irdaterndirenibestlof the entities may

have wi de ofj38f s armf&‘:lt ?o%geg%ﬁr&@%%ﬂagf@g%%ﬁgwa e n%e?s%gé’h&gfﬁ%ﬁées at

nmenti oned above can s a nes
di agram whi ch i | thasAG@t &5 cahierARamdmi of ot 0cssAE- flow t48atl\é«ﬂ:e Bp&:ﬂﬁaﬂgpn‘hé

Fer i nbel ow, § nentURHG S EaRE o ab R e Tared e Casde the

i nt erchangeabl y. cc[rfb@ﬁ%}jﬁgfrﬁésﬁg@@ems;ynmmgtea&@eﬁt@w &Grmnsx;@mlﬂmst sl
with FIG 3. Sup{)osethe i n_conmuni cation with the

eBS 34 which is thecasadic @ns rfw I%Waﬁlatﬁé? Y“@F ﬁ%aﬁ%@omqﬁnm%@ﬁn@% R

the AGN40. As sughpid i @@bﬁn&ﬂm’c&&h@mﬁ’dﬁﬁl@[ﬁt m%ﬁicflqm the ﬁSThﬁzflbetter
[ 0042] The AN 44 has a Route Set (RS) in its menory. The RS includes a

set of conmmuni catdnynuEedtion icenditiong@h cerspar¢rbtodBS ofthe aBG 3dhe eBS 36,

that have aidﬂMEt erf agLe {%‘Qfﬂ% %3&%@5 hs&l& 1t r-|<-:e4g's th\é’h% ﬁpa}ﬁfng%?ess e rol;rythteh

the RS may tunn bot'h I"ayer p T'E AR ac
the AT 44, and veR® 3Gertsthe tine &n uAﬂ'eramsl“ﬁredome fisE-sktvie |malbet!heD)QGW 32

handoff, the AT 44 assi the co catlo entitiesinthe S |
R ot he Gent STBFO 28 of B Er Irrs e R biest metats GBS p 36
[0043] An AT- assi gt£@mbaneef feaflce i) dBE OF &f a Bmeas I €SP, the cBS 36 is
AN-initiated handoff in several aspects, 0044 First, in an

asynchronous sysBUeRsssll Feeaseredhas thy DAGHPD |y depi ct ed in FIG
4, race congygsspns ne ug%ﬁ&aL{ﬁe ﬁ%‘)@é@laﬁbgﬁ 1v@sbﬂ)i¥ glsmﬁoﬁqaé§h1§§s§§e @&ﬁ

handof f is nore capab of avoiding su a pro em For ‘I nstanc
AT need not i ni tthgteBSadat hémepAPTho e LﬁnmlatettlhélrnedbgmhsenﬁrtbmhMes the

The data anchor 15 BRI ReRNhL PR F R MR W 7R DRD%PAE obS

34.

[0036] Depending on the registration protocol implemented in the AGW 32, the
AGW 32 may assume that the eBS 34 wants to take over the role as the new
DAP, replacing the current DAP ¢BS 36.

[0037] Thereafter, the AGW 32 sends a registration success reply to the eBS 34
at time t7 and reaches the eBS 34 at a time t8. The ¢BS 34 then assumes the
new role as the DAP.

[0038] In the above example, the eBS 34 is intended to be the DAP in the first
place, that is, without the eBS 36 taking the intermediate DAP role. Such a DAP
assignment may create problems. Even suppose there is no damage to the data
of the communication session, such a DAP assignment may cause persistent and
inefficient ftraffic routing, and consequently unnecessarily tying up
communication resources. Any attempt for error recovery surely requires extra
time and resources with additional complexities

[0039] It further should be noted that although the PMIP binding messages sent
by the eBS 34 and the ¢BS 36 via the message flows 48 and 50, respectively,



It is preferable to have the DAP in the AT's RS. As a consequence,
flexibility 10 and fast updates when needed can be nade possible.

For insta se the AGW needs to update a policy AT and
t he changgglsg(w?}eigalqjl%r ed during the AT's current conmuni gé?{ug%oﬁ%%ags?on_
The change can be transmtted fromthe AGNto the DAP which in turn
rel ays the change to the AT for update swiftly. On the other hand, if
the DAP is not ipal heydndstiRps H‘Ere%}ﬁ'lﬂ?-oﬁé’tﬁgpi)in?ﬂéﬁi 9{,}&( b eu&%Legg
as easily and expeditiously. [0046] Furthernore, the A'F as first hand
know edge of it ssih¢atke gstrdi 89 oprsatosd astinghisenouslyi themeB8ypy may beingfective
Accordi ngly, the ES_ 1.0 L er SIRY d ] er .t.n
currently commnfoﬁg%rfo?% t@%@ﬁgﬁl{’ﬁ; ’ﬁ%e{eﬁ?gg,s tefg)csh @t@% %%ﬁﬁ@g%&[ %nntggﬁ
as a DAP. [0047] suehaddht ieBR,34t trethA EBSSH, SipecdteDAR haowo fifine wfstmpliean
than the AN- initiated DAP handofrf, .both in thE rgl{jgber of nessages
exchanged and i n*YHPFEHEAEFEn. TFOEPSIHBPL PR iRE LI IgoRPsRE By Be
FIGs. 3 and 5. Sapwse atdt Alth4dkpbRVES maGel e £EHR BBt AMBAhS fefBfenidie
eBS 36. The AT 44 then conmuni cates with the eBS 36. Consequently, .
the eBS 36 acts aktheradipidat qugies. hEhoimg aetergeporf the SAtiles- Hs hayeapiide
handof f as descr ,ea dlounb bon R dicBRRquerye A brdtidn WELBRHAM BERESH
certain criteria or conditions prior to deCide whether to start the
DAP handof f proc&gboccmnong ot her things, the AT may consider whet her

the tinme durgii ncorTﬁFﬂi ting. W h rrent, E has_r.eached ,a
predet erm né@hpgngt h. 'isggiasngsosa é\/@f}% (ﬁaeélyran‘g%ll&h& hgﬁaeteﬁ:ﬁ%éelgasmtsﬁg o
DAP i f comuni catiTansiattd tAR hendelffSEhane iroadcyrduesepor aeyplalu embatiment eof

t he AT may deci dg whet her redeterm ned tj, has gl apsed._si.nce the
| ast handoff pri BF F&EPy i nﬁﬁ%W’A GRS o PR ¢ dpr%d'E“é@E%tedrh%fe
reason is it is updeskicRdgeatier the AT to handoff DAPs too
frequently, because frequent and unnecessary handoffs can result in

i neffici ent [(YAkunpt i Befcsrecis metmneds PJAGr &3 Gerjerctiopgity (. s Suppose
i nportant, the Af.mRy 25SRRAIL Wsﬁt%ﬁw-mh LK 34 QAGRLiK BRSadMehd}
the various eBSs S0 as o dec%ggc whet erl a DAP iando?f s ety
justifiable. It thetpeforngd the PMIPrivedisg gobthendU® 4Gr As hishAffic £BS Bangitk f
the DAP to the F {s havi ng unfavorabl e communi cation
condi tions comh?%&%?%tg f\%’\np@ﬁﬁﬁhﬁl’e‘;s‘FLSE. [ 0050] Suppose in this

exanpl e, af {@2fet er nTld AY 4hat a Roate ISeaiRS) anipuntmordy. (Tha® SHadudds apsad

and the radio 11 gl condill ons & SuLRYPLEPLES Wit fha S BRIt BT

interface routes with the AT 44, whereby each entity in the RS may tunnel both
the link-layer packets and the IP packets with the AT 44, and vice versa. In an
AT-assisted or AT-imitiated DAP handoff, the AT 44 assists the communication
entities in the RS in making the decision as to which entity in the RS should be
the DAP.

[0043] An AT-assisted handoff prevails over a corresponding AN-initiated
handoff in several aspects.

[0044] First, in an asynchronous system, such as the system previously depicted
in FIG. 4, race conditions may occur as explained above. The AT-assisted DAP
handoff is more capable of avoiding such a problem. For instance, the AT need
not initiate another DAP move until the response from the earlier DAP move is
received and finalized.

[0045] Second, the DAP is the data anchor for the AT from the AGW in a RAN.
It is preferable to have the DAP in the AT’s RS. As a consequence, flexibility



11 44 decides to handoff the DAP fromthe eBS 34 to the eBS 36. In
the follow ng description, the eBS 34 is called the source DAP eBS.
The eBS 34, L the target DAP eBS. The handoff p rts
with the g‘sz%ggaedﬁ I ng a request nessage, here called %ﬁ@%§§00§65§4}4
DAPMoveRequest nessage to the target DAl eBS 36. The flow path of the
request nessage is signified by the reference nuneral 52 as shown in
FIG 5. The targgts (AR GBS 3ReIR¥daE FaciMbiheof RO

exanpl e, dependi ng on utphe con%estldpns%e\?e[ﬁ gg&?ﬁgkbnpggﬁng%gﬁpgge the
passi ng through ARV eBIs36npdae0bndlicy forttbe AdrapdtthOARNeBS r@&fiimd depigsthe

t he request, the r P eBS esnthe data attachnen
bi ndi ng with theﬁ%@@%’@“ ?ag‘gnggsg@’l:?ehﬁiCg%?g&t‘%%ra?eﬁea&ﬂ%‘nﬁﬁé frewstige
to the AGW 32, faAGVéxatiplRAP whichtiheurPhlBwdhpticihge @ the RTeforapdag svifdlyow

is designated by _the reference,n al 54 as sh in FIG 5. i
[ 5055] The- Ac 3508 G Fsrabhat B MRH " deeATy 1L i STGPSE PR possibly
Regi strati on Repbyupiaedageasiy ahd&pkditioglly DAP eBS 36, as shown by the
nmessage flow 56 in FIG 5. erea ,_a_ data tunnel can be set up

5 ter
bet ween t he [0V 32 anfuithesmpre, the AR bastfisg hend kol gigp of Bslidgcondifiophiwith

PM P-Regi strati opeRepbYs BBSS flfhe &) if{&bﬁﬂ%, RAL ALl beetfté}fpo?ﬁfgﬁ to

tunnel can be included. The [ife-tine para er is to preven

scenari o that whégierthee Afcther tho esrreviyneomimunti¢aging eBRel.c.i thesSHIiSR, is stable
mai nt ai ned resul &ilonghi[ n CHQ@%BQ‘?N ive utilization of comrunication
resources. If the FAN&ets T o maintain active comunications after
the lifeti nﬁ]h(iaiS] reac h’{edac%diﬂitm, Alle M—Lmﬁteﬁo?wﬂhhnia?‘t iaesimPAi[Dl\thFR&?ﬁﬁst
nessage to the eBS. 36 ore expiration of the lifetime. [O0053]After
the conpl etion of*fad ﬁﬁdﬁﬁﬁioﬁgéaﬁahempﬂﬁc%%?ertﬁemF%P@étexﬁﬁﬂﬁg% gnggn
responds to the #hidflenMidod. @ DAPAssi gnnent nessage, as shown in the
nessage flow path 58 shown in FIG 5. The DAPAssi gnnent nessage

i nforns t helW#8k4 wheRsterence s omPrehERiidp F10s 3saidde sBmnpse thoAd dhtanoves

t he DAPAssi gnnen NG r i : :
timestanp i ssued{oggg ;é ﬁ%&%&%\lﬁ%g 7?%;!1&3%8 %2?%%%?3? tgﬁ] r e%r}l‘gattersa‘?qfhotr}\l ¢
with the target €P3&BSnB6queathy thaxBhdradtdns theleiEfon¢hel AT é4.i ne of the

bi ndi ng dat nel. f t ti. a f the Si nt ssage is
set to a va uﬂté@rower i[ EénnR hagslggﬁlaen %f‘r)l fiﬁsﬁn?%@%ﬁgﬂ?@mteﬂgﬁ’ﬁr‘ggf%ﬁs
DﬁPAs si gnment nessighanpine esedn bxytﬁﬁmer Adhdiibns prive thdecttt \ﬁﬁﬂlﬁﬁd Eo]z?gita&gﬁled
t he DAPAssi gnnen SS . i.e., the 2 message .sent via, the ow

path 58. Operati h_&g? A §r%ﬁ%ne?@°¥%%t%?ra@@gé&ﬂ‘ﬂ Al BAY sesifiss hrethe n
FIG 4 can be avgidedurai@954dhRutibRingt Rath ha@deurtdn t PESE T ARStAMMNed Na
the DAPAssi gnment nessage via the flow path 58 has the |atest val ue,

i .e., a value hipséstermzgd kagthof Thihés toowvoid deviniarag thenBsfnp sheoDAPHE
previously procegsgd PARASS! h U
can mark the data pa%lﬁ rtoufke&? gﬁ{l ﬁgﬁ%@%&?f@é@%ﬁ a@Irtt}ﬁéglnng%re g}j{ él.%y
| n addition, thedeidesuhattzn arpaedeternnmedtinerhad atapsedainve tloubghatdoff tior to
ot her eBS as not __t he DAP,troute.. At .the sane tine, the AT 44.
initiate its own i Bleaﬁs‘{s"“aéﬁl%?de@fmﬁf{}ﬁn}cﬁse& flf'hgsrﬁelsﬁ/m Helf féelﬁl%EfAligE%gﬁrt the
to regul ate the ATeguaanypfoDAPAPobafepbhtsy, Asausent ifaechteaid i@fecessdry
is preferable noﬁ t.0 Eerfoun DAP. h&ndoffs t 00 'Of.t?%n’ e.g., .at the
slight change of MTHRIES B AP oS MRkt SARSUBIRE O h SOBEREGHipyapesources.
handoffs may af fgglaliyhg ih@BAANImRtATNE, 32he OMMRXRERIELink conditions
[ 0055] Thereafter, the target DAP eBS 36 notifies all the eBSs in the
RS of the AT 44 ¥ghihayaigupoBss sches tpgiceidasvhether DRAR kandefids jagtifiable. The
notification is jf.ih f I I Pr-pt oc.ol I
(IPT) Nt 1 cat i Sneme ya bl e @ TBChe AEIPARRE RIBAP, t the FLSE
the RS of the ATth44thcOhE ipthawhg ainfaverableosumrmitdhion mesdtge @atrhuGating
sent by the target &‘E%Lg% to the Session Reference Network Controller
(SRNC) 40. The Iﬁ‘sllﬂ-1 iTTtation nessage as sent via the path 60

[0050] Suppose in this example, after determining that 4 certain amount of time

has elapsed and the radio link conditions are favorable with the eBS 36, the AT



[ 0056] For the SRNC 40 to acknow edge that the eBS 36 is the current
DAP, the SRNC 40 sends an | PT-Notification Ack, as shown by the

message f oy 2@%%2%2 in FIG 5. [0057] O her than noti f yj {J}%Sﬂbﬂ%%ﬁBSs

as assumng t rol e as nmentioned above, in parti cu
target eBS 36 inforns the source DAP 34i1of taking over the role as
the current DAP by sending an | PT-Notification nessage to the source

DAP cBS 34 as shpngechits tdemiBgsirasab lrow Mathsea td) ﬂte RS 36 -In RSollowing
| PTNoti fication nessage inforns the source DAP eBS 34 that the target

eBS 36 is the cufdseiptiopagesBS, 34A§aalhd ﬂt@tﬁ@litCPﬂNb@B»"u@@& ¢Bh 3Grissgierbthe

can include the gﬁgﬁ wgﬁse f?srtg

the target DAP e%ég%g usi%ﬁl ?:E%g r#P St at alt%ptﬁa% rnentt"t?dg@gn‘Il p%%legt
with the AGWN 32. mpﬁ@%pﬁ@rcaﬂdfdeths M%@M@%n@s@a@do&ﬁtmg&t Ed@eaﬁstm
the eBS 36 is th cHrr en he source DA 4 edstos
R 3 A P T S B G
FIG 5. Optional ttmmtlhe?IGP'ﬂ’ Nahé targeat})mmshérmsﬁg@t@amenwmeeafuest for
whet her the sender \Q%l ch nessa e is the ent FLSE of the AT 44.
After receipt of e"taﬁ’é’ RS PR Fdi‘?“g?éko %"§ §é, the 1p8-goiizy 6¢llseprssing

conpl etes the DAR:hiaRdefdppsgcess. Thereafter, the | P packet flow,
i nst ead of rreanderl ng]FEthrou gh the eBS 34 via the data packet flow

path 62, as[M§blnn in it tagget |AREBS Bofdcempds thsrrotush, ﬁhﬁeta%’s%é’ 8536
the data packet flow thi‘é Hat@%ﬂa&tﬁﬁ&?kﬁd?ﬁ @n NRVs, it 5[23 ggaemt%‘fPCh

summari zes the proce ures that t es in de n| n
AT- assi st ed DAP Regisiohibn HeQOG0nesGge To itls AG%§§a¢jﬁr dxbhmyled ivizgtha rAMIRivé h
shows anot her enbodi | ust.r at e AT- assi s DAP
handof f net hodol %189 coly n‘thteﬁtle§sa§ S haryena feﬂi)yﬁ@ b o Rl ?‘gtsegéow
the AT but at thiamegsiest of an infrastructure entity.

is nowmde to FIG_ 7 in caonjunction with

[ 0061] Ref er %ﬂﬁg 0 .
Suppose the eBS 39 &4 We 3P acanfigns i thg ipding d&dﬁfﬁrbﬁécﬁeﬁﬁég F‘WIHMIP'
binding with t heR@éﬂNatlon Reply message to the target DAP eBS 36, as shown by the message

flow 56 in FIG. 5. Thereafter, a data tunnel can be set up between the AGW 32
and the AT 44 via the target DAP ¢BS 36. In the PMIP-Registration Reply
message, a life-time parameter of the data tunnel can be included. The life-time
parameter is to prevent the scenario that when the AT 44 goes dormant, the
tunnel is still maintained resulting in unproductive utilization of communication
resources. If the AT 44 needs to maintain active communications after the
lifetime is reached, the AT 44 has to send another DAPMoveRequest message to
the eBS 36 before expiration of the lifetime.

[0053] After the completion of the binding update process, the target DAP ¢BS
36 responds to the AT 44 with a DAPAssignment message, as shown in the
message flow path 58 shown in FIG. 5. The DAPAssignment message informs
the AT 44 whether the DAP handoff is successful.  Morcover, the
DAPAssignment message can include, among other things, a timestamp issued
by the AGW 32 for the successful PMIP registration with the target DAP ¢BS
36, and further the remaining lifetime of the binding data tunnel. If the
timestamp of the DAPAssignment message is set to a value lower than the
corresponding timestamp of the previous DAPAssignment message processed

by the AT 44, the AT 44 may disregard the DAPAssignment message. i.c., the



40 for the AT 44. As such, the eBS 34 is the current DAP for the AT
44. [0062] As simlarly described previously, in an AT-assisted or

AT-initia dbscandof f, the AT 44 assists the eBSs ipqt b,
maki ng tht’e‘ﬁg%c?%’ﬁon as to which eBS in the RS should bect %‘@iﬁb y

[ 0063] There can be a nunber of occasiong that the communi cation or
infrastructure entities request the AN 44 to initiate a DAP handoff.

For instance, thgegser s%ﬂttvipﬁ%ﬂé“h?atﬁgﬁ Spedating I BisGASBer, RYalondition
overloaded with calls. To alleviate the congestion, any of the

infrastructure etftdesqrivsd inskifh+4an bywwoidsd 34 or the eBS 36 may nmke a
request to wgﬁér,o‘-r 44 ér?tﬂe%liérﬁ%ﬁdr,tf'tﬁe Q%Q%g iR RASEPAssi %ﬁtﬂ‘mﬁ%ﬁge via

anot her exa suppose oans InNnto a coverage darea
conmuni cat i ng wi thh fowneathe BS hahitlph latest asloeci.at edvaluiet higherntan A@y\oft the
new cBS may need_t o establish PM P. connect i

a n on via an ndof f
I eopect Tve of savomeapAg, gt mahcor PP n Bkl { bbcied PR GAen
such a scenari o, maiygedby tHAAT B, thé aTereah arietle dith pas o€ toth€tagfet eBS
network entities al.sq request the AT 44 to initiate, the DAP
handof f process#ﬁ @%th%b&pfaa@e ‘?ﬁddﬂﬁlﬁ“sﬂ{?dé%? Ewemﬁri%rt gtheslatagad: rpytes
nmakes such a requasd oth& de%easAbt té DAP RARD A ifihd HighelPAR, fH00T 1 819 Biridd
to the eBS 36. Reference is now nade to FIG 7. The target DAP eBS 36

can nake the reqiffesvn \timaer asgysiish, ewib dhe Serldy uesskedrPdd arpetesontegelstet the
AT 44, as shown } p -1y E Ty : i

t he DAPNbveRequefg‘tngétégﬁegf :: glglfg‘f!é’?%jan@‘%gn%?‘r? %be!gg%%clf égt gggf%g@g fof to
packet data routperBssdeaBtheddakfst tho tolften,eBS, &6the fsbght eshamgs! of. lifkORB6ikidhe

AT 44 may accept_.Qr deny, such a r st., If the AT .4 eni t
Pequestthe ar Enautiie Sl DR IRhtek ph{ e lud bR F e A6w 52
Al ternatively, thecAhmd may deny the request by allow ng a pre-set
timer to expire wthout responding to the ¢cBS 36. [0067]]n

det er i ni ngﬁi%é}c her t e%ggbghe&@rgabﬁ&tq%@ %ali@ei#sﬁﬁ’éthﬁrpe%f’%ﬁ}g
enbodi ment, a nuales QRft.RCLRE R RenEPAP REHRAT FWPIAS fodiatiePs 86
is currently the FLSE but nhot the DAP for the AT 44. If a set of

predet ermi ned cotidifeimbakambieed dretbed Tapesl dIH13-Nasicatiggemasragedy a cBSpt
t he DAP handof f k ,
nd. suppose 1 1 TRl WS BRRISE A9 wiEh o e

hand, suppose if not intend to use the
FLSE for |ong, omegshg pomtlsentaiy ta togetddBS dhso thecSanndn Rafeomad Nefwdrbr

st anee, e AT AR S0 K PR 0Bl f Ak B

the AT 44 conti nugestsevdisiguifitee BSrs34thasarfRD AR EBE NG iRy iR dthe <BBs

flow data path 6t%at( Elleet\arg%z DAP ¢BS 36 is now the current DAP. Moreover, the IPT-
Notification message may also include the message sequence number and the
timestamp that the target DAP eBS 36 used in updating the data attachment
binding with the AGW 32 previously.

[0056] For the SRNC 40 to acknowledge that the eBS 36 is the current DAP, the
SRNC 40 sends an IPT-Notification Ack, as shown by the message flow path 62
in FIG. 5.

[0057] Other than notifying other eBSs as assuming the DAP role as mentioned
above, 1n particular, the target eBS 36 informs the source DAP 34 of taking over
the role as the current DAP by sending an IPT-Notification message to the
source DAP ¢BS 34 as shown by the message flow path 66 in FIG. 5. The IPT-
Notification message informs the source DAP eBS 34 that the target eBS 36 1s
the current DAP eBS. Again, the IPT-Notification message can include the



[ 0069] Suppose the AT 44 accepts the request. The acceptance is
conveyed to the target eBS 36 by sending a DAPMbveRequest nessage via
the nmessaggyblooMesRat h 72 to the EBS 36 in this enbodi npptysletdzolkt
shoul d be noted that the AT 44 should not send rmore than one
DAPMbveRequest nessage within the tinme 13imt as set in a preset tiner
in the nessage. Mreover, in the AT-assisted DAP handoff process but

at the request ofedhgd i&ﬁﬁéﬁ%& htebs BdeRd fikYstasp GRS Gkl dige DAPLBISS36 used
enbodi ment, the target eBS 36 should not scnd out an% DAPAssi gnnent

message unl ess allBR diedptreatachipey dydingsviththg AGWS2nessage sent via
the ”Essage\g\qogﬁj"" pat hEonh% %ﬁ&@W%ﬂSpﬁ thgck‘ﬁgﬁ ges tl%a%gktle[ Qﬁg:IS]GF 1sGhe 8

shows a flo I'agram whi ch sumar i zes e procedu e AT 44
t akes in det er m @irregt é)ﬁPAmeasmicstléﬁP BES Hanetds o aesndt dnelYlejetdsatiaf Agk
network entity. 007 reaft DAP h f.f

substantial ly si %‘n J F £5°7 W%%Imfe?s er@%“é %ﬂg@ gg((g:?slcb@%mn%mf fhe TPT-
previ ous enbodi nﬁnﬁﬁcaﬁom At;hmesagerr(aiz mth@Jtet tiictAsrdhe sondad dflwﬁﬁlﬂsmessﬁgbeis

[0073] FI & 9" Sholle SHEMREFE of harvdre I SHEM, 2 Mo Pbr ogfcation Ack
apparatus for ex@l@é&g&ﬂlettﬁ?em% éon@ﬂ&@seca@ €A FASand 68 eFdcbRd TABRYRor, thRe
circuit apparatus is signified the reference numeral 90 and can be

i npl emented in al¥ ®F %ﬁr yn%@ﬁﬁﬁfﬁnwﬂﬁ:m tarpugh theseBS 3¢ Wisge satagBekadr
an AGN [0074] Thg,a Q@lr@t Hssshg'g*ﬁ 135 BBl %%rtﬁjou?ﬁﬁ@ e§§ég%2a the data

| i nki ng several cir U|ts t oget hé cirTeults inc
(Central Processpagetfiom patiodd.a control ler 94, a receive circuit 96, a

transmt ci Lt 98, nor, it 10 Q075 the a

00 1o part P8 o r et BB 63ubTER ey lbdataat S Rirean L SeoPRECHAL UG
and 98 can be conamelattsids irndderRimitRadiTeskisedDarchshdsefr cuit but is not
shown in th raw ng. receive ciycuit 96 p esses and buffers
recei ved si glwgpﬁ bef _()Elg-]?eﬁd@ {ike 14 f{"éﬁ’ fRgrapy g Oﬁﬁ.an'ﬁﬁert‘ﬁ% bodirpt
hand, the transmyhichi fliGstdicsdBhd@ CRISEHst@N D A fifaRlcT trﬁ@h&ﬁlo@ng r gnthige
data bus 92 before sendin out of the device 90. The CPU/ c roller

94 perforns the fobrdmen. gt dadatininigéhdy ohe thb tata hugeapstanl an
further the func[.ﬂlf oh-Rfrg80gsal data processing, including executing
the instructional contents of the nenory unit 100.

[00061] Reference is now made to FIG. 7 in conjunction with FIG. 3. Suppose

the the eBS 34 is the last entity that performed the PMIP binding with the AGW
40 for the AT 44. As such, the ¢BS 34 is the current DAP for the AT 44.

[0062] As similarly described previously, in an AT-assisted or AT-initiated
DAP handoff, the AT 44 assists the eBSs in the RS in making the decision as to
which eBS in the RS should be the DAP.

[0063] There can be a number of occasions that the communication or
infrastructure entities request the AN 44 to initiate a DAP handoff. For instance,
the current DAP, the eBS 34 in this case, may be overloaded with calls. To
alleviate the congestion, any of the infrastructure entities, such as the eBS 34 or
the eBS 36 may make a request to the AT 44 to initiate the handoff process.

[0064] As another example, suppose the AT roams mto a coverage area
communicating with a new eBS which is associated with a new AGW, the new
eBS may need to establish a PMIP connection via an AGW handoff, irrespective

of whether the new eBS is the FLSE for the AT. Under such a scenario, any of



[ 0076] I nst ead of separately di sposed as shown in FIG 9, as an
alternative, the transmt circuit 98 and the receive circuit 96 can

be parts @foidig.&kdd controller 94. [00771The menory uni,éTlé%g%e%gbydes

a set of nodules and/or instructions generally signified
reference nunmeral 102. In this enbodi nemt, the nodul es/i nstructi ons
i nclude, anmong other things, a handoff function 108. The handof f

function 108 i nCt'hé'Q@&n@éﬁﬁ%@dﬁﬁﬁésﬁ%&tﬁfé%h@t%%rl@éntﬁi@éiﬁlafz Qlso %‘e’&ﬁ@&'%ﬂe%l‘ khe
process steps as shown and described in . Speci f

i nstructions par@ll@UFtaﬂhet%ABﬁm@ﬁffﬁf%eésan be sel ectl vely i rrpl enent ed
in the handg_?k f uncti c]@g%a EFQané il ﬁ%?ngf B@qﬁﬁ %&&@rsﬁéh%reﬂlges'c &) the

part of an i nst r uctt ons or carryi e process ‘st eps
shown and descr i A&di4itn hEhded] the %Eiﬁanatﬂlonﬁsvﬁﬂitth thm%%ﬁép&eﬁﬂmmn lsamjv

processing of SERFRes 0k Rled QARG ATRR: 89 SR o8
Siml i’irl y, | ]Ic?,St hBAB}DMéMc%ﬂSstE&lubﬁtrﬁh%Edge@&%tao &&n?lil A CRtsh@in ?Dﬂhb Trr)éss:(aéié)l’
exanpl e an eBS, process. s [ ar communi cation entity
can be coded in ‘P\‘%PHE%B % P(g g{“F]ﬂig Jl’@éhe ﬁé% VEReQUEHReQiept A SR tcan
the menmory unit JO0ink® 8ssGAMed RAAAPPaOGE 8a rMREVENialeh MGl the cBEHS6, for

exenpl ary functions, such as the handoff function 108, are software
routines, m)dul eexammlfl or data sets. The rrermry unit 100 can be tied

to anot her ry cir 'ATQQ% %9&3@ sjﬁclgé@eq%' ﬁh?fthQ%"PIM hélﬁes 155

vol atile or no ol ati natlve e nenory uni
can be nade of otehesst, (l:her/émml seq;ipesi,emshmhssag tanheEEEFm\/l AEdtrea:iueiycﬂ"leIM

Erasabl e Pr ogra abl e ,Rea r an EPROM ectrical

P ogr armabl o Reatf Gy BN 1o st FOA R B SR HEFY) STy Ehout
(Application Spe@gljdnamgme@roasad Crcuit), a magnetl c disk, an
optical di sm%and ot hers we] | ovxge in the ar& [0079] It shoul d be
furt her &d t hat nt@?@%\vw Ip BeeBbRsdeRy pesarsshatindhn PEVkys
be COded as Corrpéiﬁlﬁfdnﬁﬁﬁdﬁﬁhﬁbérrlﬁtfﬁ&%'Wb@@éﬂsid@@do%@ﬁ%e the eBS 36 is
conput er -readabl e medi um known in the art. In this specification and

t he appended cl auissntly He E@%ﬂtd@ﬁﬁlﬁer%@am%%ed et of eredetermiped

any medi um t hat i {as

racessor . such SRkt BEFErbR B H A, WACKTIEN 30%el MK haport

dr awi ng fi gure orfeqi?dsffroﬁ thd €BS kedt eBH36. 0o theatine diandnsamosdi€ taf AT He

st orage type and ethef r a vpl ati non-yvol atil e

st orage medi um a%oeﬁ g'f)mg%lgé? %Pg\}6oal§stﬁ§/?£$%$°@9%ﬁlr§h §OprpHcation

gesc][l pth ion of thederoiy nUﬂEl{rorﬂ.Iﬂg fbﬂn!s'_tllsu@de e Asumlnayl d@@glfﬂlﬂe@&@t al so
e of the transm ssion type an inclu oaxi al ca , a_copper

wire, an optd% égl cabllgthearﬁ‘&iwftﬁéd%ﬂl d, thet §%‘éi°gfd¥?‘ifﬁ§1ﬁl 8o aeichange o

el ectronagnetic Bmo%bﬁ§|thé’\ﬁ‘reﬂ BARARL B Kb tEAEYING 8 apaRhspAeagAHL e
by machi nes or conﬁ)ut ers. The congut er-readabl e nmedi um can be part of

a conputer produbtflevegrir nath 6 (9f 8he apparatus 90. 100801Finally,
th h t
other ¢ angﬁﬁ,i g]re POS§| ng& e Eb{i'hflehr ﬁr{%agt?g% g%%fst T AcEé’ %&% ?é‘con% Q0

than as described abov any o cks, CUI
al gorithm st eps thesugitlbB8 3iorhhycemiuers DARMuveReduag rmmngdwmhd: mewagebﬁow

i npl emented in hard r fir re, or conbinations thereof.
It will be underkd %ﬁ%{ob%t}e EBE%\@'?H fhis erbodiaent,

[0070] It should be noted that the AT 44 should not send more than one
DAPMoveRequest message within the time limit as set in a preset timer in the
message. Moreover, in the AT-assisted DAP handoff process but at the request
of an infrastructure entity as described in this embodiment, the target eBS 36
should not send out any DAPAssignment message unless a DAPMoveRequest

message, such as the message sent via the message flow path 70, is received by
the eBS 36.



WD 2008/ 156895PCT/ U52008/ 059474 17 those skilled in the art that
t heses and ot her changes in formand detail may be made therein

W t hout depghldsisshy om t he scope and spirit of the i nv%@rr)éﬁgmsms])%JHE
CLAI M5 DEFI NI NG THE | NVENTI ON ARE AS FOLLOWNG: 1. A net y an

access termnal operable in a wirel ess onmuni cati on system
i ncl udi ng: comunicating with a first evolved Base Station, the first

evol ved Bas¢o@3upti on BIERaAbLEs b FlodhCaRFrnivaas s hhatkl me\qaré&édﬁﬂeﬁhat the
access termnal, the first evolved Base Station further configured as

a data attachmenfIp#t fkenin detamipipgsa A Bewisingd PARwdel! @hiicnigavast Bf a
second evol ved Baggork@titon, the second evolved Base Station operable
to communicate directly With the access termnal and to communicate
directly wi {#72he dat Bhesgaftas hﬁhEr@ABohmﬂﬂfflmmﬂwilﬁiSn’@ﬁtaalﬁaléJSSiés@lrem th@f
|l i nk conditions vV a

initiating by sag%1 c‘geiméés 21% r%%%gb%%%n ofol{p ?gmggéi" egtt:ctggrst menogl
fromsaid first eluniyvzmd BasdouShas,i the rdneisag dtepesond 1&\mGVEdreBaﬁ€further
Stati on based on S gssessmant, t he handoff including a first tinme
peri od when the 38@ 8834 oy mi nal receives data transmissions fromthe

second evol yey3Base Sk, i90shows ahd pat bf hatweahpRencBASEN SF 8k lapFhratdd tbr

al so including a second tinme period when the access term nal receives

dat a executing the handoff processes as described above. The circuit apparatus is
signified by the reference numeral 90 and can be implemented in an AT or any
communication entities, such as an eBS or an AGW.

[0074] The apparatus 90 comprises a central data bus 92 linking several circuits
together. The circuits include a CPU (Central Processing Unit) or a controller
94, a receive circuit 96, a transmit circuit 98, and a memory unit 100.

[0075] If the apparatus 90 is part of a wireless device, the receive and transmit
circuits 96 and 98 can be connected to a RF (Radio Frequency) circuit but is not
shown in the drawing. The receive circuit 96 processes and buffers received
signals before sending out to the data bus 92, On the other hand, the transmit
circuit 98 processes and buffers the data from the data bus 92 before sending out
of the device 90. The CPU/controller 94 performs the function of data
management of the data bus 92 and further the function of general data
processing, including executing the instructional contents of the memory unit
100.

[0076] Instead of separately disposed as shown in FIG. 9, as an alternative, the
transmit circuit 98 and the receive circuit 96 can be parts of the CPU/controller
94,

[0077] The memory unit 100 includes a set of modules and/or instructions
generally signified by the reference numeral 102. In this embodiment, the
modules/instructions include, among other things, a handoff function 108. The
handoff function 108 includes computer instructions or code for executing the
process steps as shown and described in FIGs. 5-8.  Specific instructions
particular to an entity can be selectively implemented in the handoff function

108. For instance, if the apparatus 40 is part of an AT, instructions for carrying



15transm ssions fromthe second evol ved Base Station w thout
involving the first evolved Base Station. 2. The nmethod as in claim

1 further yhelowdicag conmmunicating with said second evob&?ﬂ%ﬁﬁéﬁa‘gﬁ

Station after a predetermned tinme prior to initiating sai a
203. The nmethod as in claim1 further in@ uding allow ng sufficient
time to el apse since the last handoff prior to initiating said

handof f. 4. The ngithRdp@seds Rtepb aé Bholvil &t MRErHeAGh PIGHG BOY bBhp Wit et
of criteria for said Fi nk conditions, and initiating said handoff

after meeting saPPa@ionomdcppecssipg of firy messagoggelgunt & thesAT s shayviand
further includi ”&s&%ﬁ'i@gl@s.S%H&'ﬁjséag%gf%éé’é&gntttfélﬁﬁﬁﬁ“f Et‘?&fjl(f_%‘.’@h?{g%}%,l

Base Station in initiating said handoff. . The nmethod as in c

further includind theeppardtng 48 ihaadafifa ceyuesicationogntitai fdr seanaplel an eBS,
evol ved 30Base Stati ri.oF I RLtiatin | d handaff. . 7. .The

mechod as i n ol s oreeS P elicolsd Bl coBmhitanE SaPE 0T corecipitiiapor
assignnment of a flationatdi8achnment point from said second evol ved Base

Station pri 0 said handoff.. 19 9. A netho y a_target evolved
Base Stat i oﬁ‘{%ﬁbr abl "B eﬁ‘m‘)&g‘fen&&h’ﬁﬂ'ﬁw&f Pwﬁq&ﬁ f%aéﬁfﬂ\ég@%‘fﬂm Access
termnal in a W KRhesS HeMiUThe dkdiagySh@idhiuead M| ARTT AmSOH €68,
evol ved Base Station operable for direct conmunication with the

access term nal #AdoRwaes rowtings.tresulegrageior dytaiseied Bismergeritingnl 00tche be
met hod i ncl udi ngﬁecéb%ﬁ&pye lﬂanﬁgfaﬁaﬂp@gf sHoRAY Gfch MBS SIRRE bl Of tha vHRARAQLf

of the access termnal fromt sour _
nonvolatile type. As an alternative, the memory unit 100 can be made of other

circuit types, such as an EEPROM (Electrically Erasable Programmable Read
Only Memory), an EPROM (Electrical Programmable Read Only Memory), a
ROM (Read Only Memory), an ASIC (Application Specific Integrated Circuit),
a magnetic disk, an optical disk, and others well known in the art.

[0079] It should be further be noted that the inventive processes as described can
also be coded as computer-readable instructions carried on any computer-
readable medium known in the art. In this specification and the appended
claims, the term “computer-readable medium” refers to any medium that
participates in providing instructions to any processor, such as the
CPU/controller 94 shown and described in the drawing figure of FIG. 9, for
execution. Such a medium can be of the storage type and may take the form of a
volatile or non-volatile storage medium as also described previously, for
example, in the description of the memory unit 100 in FIG. 9. Such a2 medium
can also be of the transmission type and may include a coaxial cable, a copper
wire, an optical cable, and the air interface carrying acoustic, electromagnetic or
optical waves capable of carrying signals readable by machines or computers.
The computer-readable medium can be part of a computer product separate from
the apparatus 90,

[0080] Finally, other changes are possible within the scope of the invention.
Other than as described above, any other logical blocks, circuits, and algorithm
steps described in connection with the embodiment can be implemented in

hardware, software, firmware, or combinations thereof. It will be understood by



evol ved Base Station to the target evol ved Base Station;

receiving first data transm ssions intended for the access term nal
fromthe spysme 1RYe ved Base Station after receiving tp@nhgﬁgg%gh4
request nessage; forwarding the first data transm ssions to the
access termnal; 10receiving second datl& transm ssions intended for
t he access terninal wi t hout involving the source evol ved Base
Station; and forthasedikiigdtii ehesRE MALheRE And bEES BladBésa FornPatd@tAL BEP Be
termnal. 10. An 3 aratus operable in a wireless _conmunication
system i ncl udi n§? %E?Fé‘élﬁ’élﬂ'foéfde@éﬂﬂﬁ HoBkE ﬁ"g)l’ﬁn""ﬂ%spéquflﬂ’sﬂm\é“\?&PWed
Base Station, the first evolved Base Station operable to conmunicate
directly with the access termnal, the first evolved Base Station
further configured as a data attachnment point of the access term nal;
means for comrunicating with a second evol ved Base Station, the

second evol ved Base Station operable to communicate directly
with the access termnal and to comrunicate directly with the data
20at t achnment poi nt; means for providing an assessnment of |ink

conditions of said first and second evol ved Base Stations; and neans
for initiating by the access termnal, a handoff of said access
termnal fromsaid first evolved Base Station to said second evol ved
Base Station based on said assessnent, the handoff including 25a
first tinme period when the access term nal receives data

transm ssions fromthe second evol ved Base



Station via the first evolved Base Station, and also including a
second tinme period when the access ter¥i nal receives data

transm ssions fr nqigg_l; FRRFNTON ARR vol vi ng
the lust evol ved?§|E ?@% 1 ?@:he apparat us é&\g fd?lﬁéf)gﬁﬂ]

further including nmeans for comuni cating with said second evol ved
Base Statio I

andot 1+ 12 e Sy e QRS ER Rl T gl Wb pdh o B iR e
means for ai:crlmwm@tlsgmfth g fisshevohieABatedtasionpbefins avekyed Base ISatgtm Mmbbrrt@
prior | d BHO& f'{’ﬁ%

to gnyhg%ﬁleﬁﬁcl)‘%a&%}ea%%@ ﬂe Q&?%Q%}-Inmaﬁ%e ﬂg%é’?’&gﬁ nggrrstsfgtﬁl)cgl or soélng&%gédq&ta
requesﬂttmgégelntqftm@bssémmi evol ved Base Station in initiating

sai d handof f

14 furtner. [l i BRRRDA H5NAEBAL Lo, ot Bk B R, Spith cbeabig o
second cayoiniets cmg@ Gtlath eveysri¢rainat audite pquiranioaty dsbtly Witiniioddta attagignent
The apP tat us according to any one of clains 10 to 15 further

i ncluding’means for receiving a notification of assignnment of a data
at tachment poividingfap essessaicyt of buloreddidiows of sdld BessandSecnd ovelysd Bese Htaiopsiagd

handof f . 101n1t zln EW'&M?EQQ&E %}r#ﬁ dlaghelnﬁoﬂ\’ LP%]{Z&‘ a%@es%ﬁﬁtﬁél?m ashlq first evolve Base
notification o %lSSI gnent ata att ment ol nt urt | nc? ng

a ti meStatierpto said 8ecopd @‘al‘vgéBaS@\S@ﬂme_uaSBéstesast @qumﬁnb prerhatdogl indwdicl & @@ft time
conmmun b&?otd'vﬁfgn metapcemeﬁﬁ&? ?e%eib&rdgfa%hsnjli&icﬁs from the second evolved Base Station via the

first evolved Base Station, and also including a second time period when the access terminal receives data

15  transmissions from the second evolved Base Station without involving the first evolved Base Station.

2. The method as in claim 1 further including communicating with said second evolved Base Station

after a predetermined time prior to initiating said handoft.

20 3. The method as in claim I further including allowing sufficient time to elapse since the last

handoff prior to initiating said handoff.

4, The method as in claim 1 further including providing a set of criteria for said link conditions, and
initiating said handoff after meeting said set of criteria.

25
5. The method as in claim 1 further including sending a request message to said second evolved

Base Station in initiating said handoff.

6. The method as in claim 1 further including receiving a handoff request from said second evolved

30  Base Station prior to initiating said handoff.

7. The method as in claim 1 further including receiving a notification of assignment of a data

attachment point from said second evolved Base Station prior to said handoff.

35 8. The method as in claim 7 further including a timestamp in said notification of assignment of data

attachment point.



15w rel ess conmuni cati on system whi ch includes a source evol ved Base
Station operable for direct comuni cati’on with the access terninal

and al §0 W kh‘n&l‘[}ﬁ bgfgrtzggett MR R BaRG o§&§’$l& an dlréclﬁ @oxﬁféﬁﬂ&%io@%% Yeshcess
Base Station I ncluding: nmeans for receliving a handover request
messagemhipg! ima wiplawfopmuhnicsion ar:smé’h%mmuﬁ%‘éla sprrenieviohied Bagritasior grsirapdeifor
Base S&@erci &ML&C&% it €€ Lcc@s\é ‘PérI‘ﬁEQI aﬁ@%ﬁo %tﬁRHeQQget%erﬁasé Shtion, the method
receiving first data transm ssions intended for “the access term nal

f rom t eludivgir ce evol ved Base Station after receiving the handover
reglest NMeszagGns a handove?%ﬂét ﬁl@gsaée%ﬂ’ﬁ{aQJidTgofttﬁ@acr:ésE éhnﬂﬁtﬁ%m the source
transm ssions received fromthe source evol ved Base Station to the
accessevobiefPagg| Station to the target evppigé Bafegitatioecei vi ng second dat a

transmi ssi Oﬁgednﬂ% ﬁﬁﬁ@a@a tiﬁlgmgn&s%eﬁa f&%{eryc&@é teMhihdl @k th@%q}cx e Base
25t he source evolved Base Station; and neans for forwarding t
secondStataneafier werivinzF bimsloyes radhest mewezss terminal . 19. An access

term nal opgy-ahlif, (d st Wit BhERSLAMWY £adl Rngyst em including: a
processor; and 30Circuitry coupled to said processor configured to:
coMiruni cat eregfiving sgcpid dsta teapeyhigsens Byeedfonthc gpcess thranifal pghovg vyplylg tBegerce
St ati op,PRERAL €loQ. £gMMMuUni cate directly with the access termnal,

the first evolved Base Station further configured as a data
attachnent povadingfhetsprond daiesansmispignsiathe access terminal. conmmuni cat e
with a second evol ved Base Station, the second evol ved Base Station
350perable to conmunicate directly wwth the access termnal and to
comuni&at eAdiprasatisyopeiellp in eireless gorampdentin fitstepo ingdingr ovi de an
assessnment  pf, Lo onadkiigWmalnadisdvidBat saish, BE AR R%auedBRg e

Stations
operable to communicate directly with the access terminal, the first evolved Base Station further

configured as a data attachment point of the access terminal;
means for communicating with a second evolved Base Station, the second evolved Base Station
operable to communicate directly with the access terminal and to communicate directly with the data
20 attachment point;
means for providing an assessment of link conditions of said first and second evolved Base
Stations; and
means for initiating by the access terminal, a handoff of said access terminal from said first
evolved Base Station to said second evolved Base Station based on said assessment, the handoff including
25  afirst time period when the access terminal receives data transmissions from the second evolved Base
Station via the first evolved Base Station, and also including a second time period when the access
terminal receives data transmissions from the second evolved Base Station without involving the first

evolved Base Station.

30 11 The apparatus as in claim 10 further including means for communicating with said second

evolved Base Station after a predetermined time prior to initiating said handoff,

12. The apparatus as in claim 10 or 11 further including means for allowing sufficient time to elapse
since the last handoff prior to initiating said handoff.

35
13. The apparatus according to any one of claims 10 to 12 further including means for providing a set

of criteria for said link conditions, and initiating said handoff after meeting said set of criteria.
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further configured to send a request nessage to said second evol ved
Base Station in initiating said handoff. 24. The access term nal
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20 means for receiving first data transmissions intended for the access terminal from the source
evolved Base Station after receiving the handover request message;
means for forwarding the first data transmissions received from the source evolved Base Station
to the access terminal;
means for receiving second data transmissions intended for the access terminal without involving
25  the source evolved Base Station; and

means for forwarding the second data transmissions to the access terminal.

19. An access terminal operable in a wireless communication system, including:
a processor; and
30 circuitry coupled to said processor configured to:
communicate with a first evolved Base Station, the first evolved Base Station operable to
communicate directly with the access terminal, the first evolved Base Station further configured as a data
attachment point of the access terminal;
communicate with a second evolved Base Station, the second evolved Base Station
35  operable to communicate directly with the access terminal and to communicate directly with the data
attachment point;
provide an assessment of link conditions of said first and second evolved Base Stations;

and



26. The access terminal as in claim25 wherein said notification of
assi gnment of data attachnent point fulther includes a tinestanp.

27. A target evolygfl i’%z?llﬁ ra}%?stéé-@mﬂ}a?@%%&'f@offsﬁﬁ a&%!s.‘?&&in%f’ﬁ%ﬂf’é'eh%s{c ﬁf&md

with an access termn €l 'ess communi cation system .
i ncl udBsse tatiowoceidsvwhy exdlvBd BeseStation brsed pe saabsecsfromt, dherlapdoll including a first

comu n%ﬁ%{éésrg)a §v}[ﬂiext1 fhe ta&%ssqgﬁ'ﬁ reES{rédet@ koo fifssRhS g'%xﬁ’itﬁeﬂeéogg e&ﬂeg%sel Setation

evol ve atiron, I ncludi Nng. a processor, circult ry coup _
t 0 sai daprdrdssdveddbng Sginnethdtatso incPRling a second time penaiovdicn heactraidaves

re q§," \e/ Z%c%@e@ %lgtg?ralflsg{iss?onpﬁ‘&ﬂ (a{efse&fnd fe%?vea %%?%ﬁ%&o%r%tggtlti?\%g‘@@ thgﬂrf%fv&?

evo ase Station to the target evolved Base

r ecei vBakiStasibn.dat a transni ssions i ntended for the access term nal
fromthe source evol ved Base Station after receiving the handover
request nessage; 5forward the first data transm ssions received from
t he soi-ce EharcyesdteBaisel aSiradlaimr dtvdhetehesarletewty sk saidmpadogssor are further
receiv tar :
Wt houf LRy Oy ARk B URILAR QR CRhETRES Qbn L HRAARTAE R o
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product having a conputer-readabl e medi um whi ch i ncl udes

conput er -readabl e i nstructions for:
21, The access terminal as in claim 19 or claim 20 wherein said circuitry and said processor are

further configured to allow sufficient time to elapse since the last handoff prior to initiate said handoff.

15 22 The access terminal according to any one of claims 19 to 21 wherein said circuitry and said
processor are further configured to provide a set of criteria for said link conditions, and to initiate said

handoff affer meeting said set of criteria.

23. The access terminal according to any one of claims 19 to 22 wherein said circuitry and said
20  processor are further configured to send a request message to said second evolved Base Station in

initiating said handoft.

24 The access terminal according to any one of claims 19 to 23 wherein said circuitry and said
processor are further configured to receive a handoff request from said second evolved Base Station prior

25 to initiate said handoff.

25. The access terminal according to any one of claims 19 to 24 wherein said circuitry and said
processor are further configured to receive a notification of assignment of a data attachment point from
said second evolved Base Station prior to said handoff.

30
26. The access terminal as in claim 25 wherein said notification of assignment of data attachment

point further includes a timestamp.

27. A target evolved Base Station operable for direct communication with an access terminal in a
35  wireless communication system which includes a source evolved Base Station operable for direct
communication with the access terminal and also with the target evolved Base Station, including:
a processor; and

circuitry coupled to said processor configured to:
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providing an assessment of link conditions of said first and second evolved Base Stations; and
20 initiating by said access terminal, a handoff of said access terminal from said first evolved Base
Station to said second evolved Base Station based on said assessment, the handoff including a first time
period when the access terminal receives data transmissions from the second evolved Base Station via the
first evolved Base Station, and also including a second time period when the access terminal receives data

transmissions from the second evolved Base Station without involving the first evolved Base Station.

25
29, The computer product as in claim 28 wherein said computer-readable medium further including
computer-readable instructions for communicating with said second evolved Base Station after a
predetermined time prior to initiating said handoff.

30 30. The computer product as in claim 28 or claim 29 wherein said computer-readable medium further

including computer-readable instructions for allowing sufficient time to elapse since the last handoff prior

to initiating said handofT.

31. The computer product according to any one of claims 28 to 30 wherein said computer-readable
35  medium further including computer-readable instructions for providing a set of criteria for said link

conditions, and initiating said handoff after meeting said set of criteria.



32. The comput er product according to any one of clainms 28 to 31
wherein said conputer-readabl e medi um¥urther including _
conput g - r e@ﬁ@&hﬁuﬂeﬂ%&&d&?&dc&ﬁﬁlg&@énﬁoﬁ@ 6f I3 28 R SRHerdERRIAGRPher-RAdable
second evol ved Base Station in initfiating said handoff. 533. }I)'he_
conput BpdippSetiet ingleeipe eRTpRte BeadiRle BHEICHITS Cpapiinarpregussianesige eTi seerd
conput gfoiveg RdadiRiciBtintmifddaldiRhadincl udi ng conput er -readabl e
instructions for receiving a handoff request from said second evol ved
Base Station prior to initiating said handoff. 34. The conputer

pr oglucts ac CORioRfulePprdibt L6 1€ bR oXB 0£Gaitn® 28% IMAleRiMsakBlofhputer-readable
conput er -readabl e 10nmedi um further "i ncl udi ng conput er-readabl e .

i nst r ueedigndurthsr infladiag GomRy A TGRS iInStBCHONT TTrecesareitRIAlT AU said

at t achgeatd RO Bk SMisepsbricmARAnEMRI MaghrBase Station prior to said
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poi nt At hefe dotplitdhrBBucRadchrdBB @3- one of claims 28 to 33 wherein said computer-readable

10 medium further including computer-readable instructions for receiving a notification of assignment of

data attachment point from said second evolved Base Station prior to said handoff.

3s. The computer product according to any one of claims 28 to 34 wherein said notification of

agsignment of data attachment point further including a timestamp.



