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under 35 U. S.C 119 [0001] The present application for
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II. Background

[0003] In  telecommunications, especially  wireless  communications,
communication environments are not static but rather dynamic. In a mobile
communication setting, some communication entities 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. 1, 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 (eBS) 18 wirelessly. The eBS 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.



evol ved Base Station (eBS) 18 wirelessly. The eBS 18
serves as a data exchange entity between the AT 14 and
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access to the backbone network 16. The backbone

network 16 can be the Interneg, for instance.[0005] In
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the Fh et itk %nﬁ@qggttp%ﬂfofrﬁga {hlg ast binding with the AGW 20 was still the
eBS 18 and there has not been any binding update with the AGW 20 since then.
As such, the eBS 18 still serves as the DAP. Under such a scenario, data from
the AGW 20 is sent to the eBS 18 which is the DAP in this case, and then routed
to the AT 14 to the eBS 20 which serves as the FLSE. Data packets from the
AGW 20 to the AT 14 are routed according to the data path 24 as shown in FIG.
2.

[0009] Even though the AT 14 has roamed away from the coverage area served
by the eBS 18, the ¢eBS 18 remains the DAP for the AT 14. The reason is in 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 arecas provided by both the eBS 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

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



AGW 20 to the AT 14 are routed according to the data

path 24 as shown in FIG 2. [0009] Even though the AT
wdazookasespDaned away fromthe coverage area serREeEHUR2008/059474

the eBS 18, the eBS 18 remmins the DAP for the AT 14.

The reason is in a wireless sédtting, depending on the

mobility of the AT 14, it is possible that the eBS 18

may agay mobédcomecfitenFluSigef df cdnmaudiatioh. rdSourcesnsit devse from the

the AT 14 nmm on the boundar Inofthe ve
b cas PRSI @ T Dy oh g S T 4fiGornat ek 53 TelAEy s also
Consegmantddy  In§tBgl, A @APW@X)r&FﬂaBIyCMUHQ& %hleth\é"egg tH® the eBS

eBS 22 tenporaril y However, if the comrunications
bet weéh thesych a D Adhewitele tb@@BSzBame@dm orstite ppdemn w, forward link

rZerJTtaly{}%ng 2 1gd£%0‘gff t@? %ﬁ%?ggg%g&j %ﬁ%ﬁh’g?%g@lp é:ﬂlr}lpletion of the

r esoufeFRasd [tk tr&Hs birdiMrobes kBE SRS CRIb¢cordEs thaeki@IDAP. Data
utilization. In addition, packet data |atency is also

i npacp%;céietﬂar%fthé@aout@dn%ormf AW 28t theph T 14 wia t@ﬁ eBSf22o# shown
the e@%ﬁ'eSd b0 attfl]?? %F%(?ZZ ﬁ?@r SWi I'bf"’bgf’\% W’Egcﬁ feﬁ% 22 can be

eBS 22” needs Firs o performa orvvard tra
bi ndi baggeM bih ¢dninAGYMRD, Bt etanipie aftecesss u:issured that the AT

conpl etion of the forwa link traffic hi
proc e%@ﬂmpﬁléaféegltéfB@e?éoﬁ%é% Prqdsteryined ﬁ?ﬂ%ﬂ@f tifgt o
bft S ar fetRabrd w&&gng g@ggéchsn NI B %ah&fa ﬁ}&plﬁandoff has
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switching or selection of the DAP, called a DAP
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141 Sth%t ort'v&t]a%d t?l%ﬁnb(ljl?({%g oEurther suppose that the AT 14 is well settled within
the coverage area provided by the eBS 18, and consequently the eBS 18 should
be the most suitable DAP for the AT 14. Nevertheless, if registration messages
sent and received between 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 eBS 18, contrary to what was intended. Recovery of the wrongly
assigned DAP, even if not fatal to the communication session involved, 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
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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;



conmuni cation entities. Furthernore, the comunication
entities may al so exchange nessages with each ot her
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rel at g@nrl] ps of the various communication entities
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conmuni entities operating I'n an asynchronous
syst esorhmuitieatidh ¢nneicARdhandof f i s not AT-assi sted;

0018] FI G is a call flow diagram which shows the )
h?é'g;lage IR 9awnsg}°l?rﬁ%twd¢rﬁ?v@}gew?pa€foq#£ﬁ }%%rémafﬂqm}plementaﬂon of
ent i Lo Sp ORAGAFGkeL i HTORD %ﬁéﬂ&ff?)‘&cte%& i aWr@fhee with the
t he DAP handoff is AT-assisted;[0019] FIG 6 is a
f | owctreanipladyicotbodhmoams.t he procedures the AT takes in
determ ning the AT-assisted DAP handoff; [0020] FIG 7

is a call flow diagramwhich shows the nmessage fl ows
anong the different comunication entities operating

in a synchronous BEFAeDNEDDESCRIPINIONDAP handoff is
AT-assi sted but at the request of one of the

comuni cation entities; [0021] FIG 8 is a flowhart
{0928h showdhe frdlopriag dedariptsont i @reaTnted kaeenabte any person skilled in the

art to make and use the invention. Details are set forth in the following
description for purpose of explanation. It should be appreciated that one of
ordinary skill in the art would realize that the invention may be practiced without
the use of these specific details. In other instances, well known structures and
processes are not claborated in order not to obscure the description of the
invention with unnecessary details. Thus, the present invention is not intended
to be limited by the embodiments shown, but is to be accorded with the widest
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.



determ ning the AT-assisted DAP handoff at the request
of one of the communication entities; and [0022] FIG
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i npl enentati on of an apparatus for executing the DAP
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Partnership Project 2 BGISjPZ) by the Tel eco ni cati1on
| ndustir the Azswdiragnt @n shidwijn FEG.USable eBS hooavidebwireless access to

enphasi zed.that the invenjion is. al so icable to
o hor eEe ity berce (e . PakRise BE BSPS HOTHEs Hietess access
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Frequency .Di vi i Q | tiple cess DMA) and so
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pokeat i caThyte Shaviesiibe Refdraidcanghiops Cohtrblg (BRNM®U4D linked to
comruni cation entities arranged in accordance with an
exenpthﬁr@G%%d iThe SRNSF 49 wervensevistal dgpctions. For instance, the SRNC

40 provides authentication function to an Access Terminal (AT), such as an AT
44 shown in FIG. 3. Furthermore, the SRNC 40 stores the communication
session of the AT 44 for any new ¢BS that is prepared to communicate with the
AT 44. The SRNC 40 also controls the idle-state paging procedures in general.
[0028] Suppose the AT 44 is capable of moving among the various radio
networks, including the AN 41 and the AN 43. For the AT 44 to access the
backbone network 38, the AT 44 needs first to establish a Data Attachment Point
(DAP) with a communication entity, such as the eBS 34 or the ¢BS 36. In this
specification and the amended claims, the term “data attachment point” is
construed as a communication entity that anchors data, either directly or
indirectly, to and from a network gateway. By way of illustration, for example,
as shown in FIG. 3, if the eBS 34 is designated as the DAP, data from the
backbone network 38, after passing through a gateway entity, the AGW 32 in
this case, is anchored by the communication entity serving as the DAP, the eBS

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



[0026] In FIG 3, the overall comunication systemis
generally signified by the reference nuneral 30. In
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Stations (eBSs), two of which/are shown as eBS 34 and
eBS 36. The eBS 34 and eBS 36 can be installed in the
sane Z’@,(,\éas theNatayoatlk 62 AN) th]')fr exbirrﬁﬂe e eBARE anthors Hatg directly from

exanp BSs .34, and ar arts.of an AN 4 an
ot ab e B R e RS RaP R holds dhe ANt 41 iy rse data
i ncl uglgwor@apls, BRhE LR fff'B?ﬁioﬂfef‘ 86mBIthichii&S entftRE atdhchored by
sake of clarity and conci seness, each AN is shown with

onl y thedABBcfore rpchingthe|gatomag cafityodi ment as shown in

3, th eB 4 [ OV S wirel essacces u
[0 PPl B PR Gy UPRE B 34 and
provi ges 3\@! p’r@b&&§ wahCHS DMP LR BniReid PLEERY Ef adrtagn aﬁftena are met.
The AGW 32 has |inkage to a backbone network 38,

whi
can bBot ¢xamplg, eyhsatthe eB$ 3¢ hseeimesethe ThevasddKplo ferving eBS (FLSE)
net Wogk 38 Al éti]ter[n%giﬂﬁlttq_%ﬁ%P ésglgﬁm%étg@‘lsgesgeﬁmé éf tHASBS 34 is

anot her exanp ere
Net wothe daehtr BILSErthé SBBIG)4 #0dd & rdpggdration trehﬁlesik(ﬁd\isgige tﬂ)’hﬁe AGW
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i | 1 usBeatusoof thtdackexfanphger time reference, erroncous 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 tl 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



as shown in FIG 3, if the eBS 34 is designated as the
DAP, data fromthe backbone network 38, after passing
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dat a paisratén rdqnedt icssagx aorilceA GIWha2 etBBnetlZ, as stivovsbydlticanessage

directly fr.o h via the dat ath 62. The

S, HOVGQRFE i T Reis eindimi el ¢ ow That s,

(B3] recei fRE sbieMALAEL thE AIHIBE St veN tHRNhELh&SIAN S0 arrives at
anchored by the DAP before reaching the gateway

ent i t the AGWLGP caricanhomthiahpf thet massEgPilawsdgniviame specifically, the

o h PRe iRy g ehRaf atadd A BecRBW RpCRERD. while the

are MedrreshOidiRX aRNage soi BN thiNEBS B adfhchaEMRRSGWNE at time t6. In
Forward-Link Serving eBS (FLSE) for the AT 44, it may

st ar t thisheaspyibe 8 tgAwair thitdbetme tThihe abgverseanaspsrag pecur, for

r equegt e o eHmyh R Aoy RERCR, SHAFRL R Fpas voter
per f ocorBmanioatich cvgditpaatecorhpdied tocth&BS$ tiddeB$134.

accordance with the edures as.set forth under the
éﬂ/ Nobi & fq)rpth(e p}ﬁ& ggr%lgc&dé Fec,gmgf; |tl§q]@glsg9thqqglessage from the

I nter ggg Feng ﬂl%eﬁﬂng%g_ ﬁﬁ&erﬁ% C&irdtl o) firsl- QR3O n@%e%@c;w 32

t he conmuni cation system 30 Is a synchronous system
That approwds|ofttheregoesnand csatdscmregrstramremccasgncssageetolﬂml\éBS 36

38, th BS d eB t
2ctor Hah GBS CHU SH0S W SIS0 Aot Do, CohErsUyethe cBS 36 is

ref er gRe&sAAR BeisteRA SirbBAPRBSIHLIONLNY Syst em ( GPS)
tinme, for instance. In that case, a predefined DAP

[@QSlst rat i SwpnesotheodliWeahalse resetvesifhe rsglematm rbgzuest message from
al | O\MLhe% %%Iart%%\% LT et?t%l%gé}%qgtt@r 1tn 1m th%}rl £& W% wﬂlch is the

approve ext approva

pr obl gn® tlﬁ@éB&BtS seccefsfiilReregiairewitBGhd AGaN 329y mehmacmlsme eBS
system Because of the lack of a master tine
ref er&hce, erroneous DAP assi gnnent may result. [0031]

FORT ST B B b A0S w2

anmongAGE 3 fhe aesuimeethii theeﬂBS SUpposetot fake 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 eBS 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 ¢BS 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 traffic 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 eBS 36 via the message flows 48 and 50, respectively,



system 30 is a systemusing the AN-initiated DAP
handof f schene. Further suppose the AT 44 noves into

W0 bh@sossp3 appi ng zone 46 of the coverage ar easPGBUS2UA8/059474
37 at this juncture. The eBS 34, sensing the presence
of the AT 44, sends a registrdtion request nessage at
timet | to the AGW32, attenpting to register with
t he AW 3RvasinidsenipARof mrevdnt @uAdf-ddicadimtmgywmpdnges. Nevertheless,
message flow 48 in FIG 4. sune there.is a : :
"F1 r SHBEOHE Sripa0anees W@fmﬂuswnﬁﬁ|tg%eétwstrﬂaev be ineffective
syst efy Qforl@elr BH&HNS MMHeEreadonsis @Bsh 3f thdP&IMBukibRion entities,
first to send the registration request nessage, is

i nt enslsdl asothoecBShé4 pARhG gBSt e opFrates, off GOIMN inerefanence in an

AT 44 in the coverage .Qver.l appi ng zone ,46,. suppose t he

ops 3evAplrgho HEIHF ) hetaliinns ph HiS bigding MERILE sght to the
exanmphGwthereRS with kst Gendsstaf @ak séfe@htObut rBBHeSHE references
nessage to the AGW 32 at tine t2, as shown by the

messagktirel Bdvebial anitjes, The ppeachpences of gicepntities rmayghave wide
th t
R S L e P

t han gtiboccof. t he nessage fl ow 48. More specifically,

the nessage sent by the eBS 36 arrives at the AGNVN 32 .
HO04P] e ¢ 3FTGunT e 2 tRes SRSy Hew %&iﬁwgwwéslii@%raéeén%n pyf -assisted or
the eR%.iRfti.Ald bAPShaak m@he%%g\(@& BldahtdEn Efemplint Bhodiment of
case, thle %ai mne té Is ?ater t hat tche at{;ne tBG.méI'ﬁg/t abovel:n[1en ©
scenatheoingantionc c tiereiftwtovextpkens i‘ATeaassisterlinnd d4tAmitiated” are
envi rongent I n V\:thCh the eBS 36 has better
commuPCaREEHREABN | ons as conpar ed to that of the

RF134. [ OR3flents if REw hRIAGMB2 5 ificBRRnttion ®ARIFYES3. Suppose
the registration nessage fromthe eBS 36 at the tine '
t 3, uigekT s infitigllyt incomenvnigation gath/ibe cBS| 3, whish indgvlast entity
32 approves of .the est an en eqgi stratjo .
st oBell oo PR RISt PROABE A0TSR HhETRg 34 is the

t he eBBrad®DaYP fortlio®Tud, Consequently, the eBS 36 is
successf ul Ig ré?\?i stered as the DAP for the AT 44.
)

[Qﬂég]:_,] SUPE 4fehas@Mase JELES) &t 5 (egophelhe RS inch.ldes a set of

T o s

whi chintafacheoitenwith hiee ABI436/hstebgesdf edtity i egi RS afag tunnel both

with %hgﬁinﬁ%e%zpac Setg QI?d t 'g\Ffpr%rckettsh \e)vitﬁBﬂ?e AT 44, and vice versa. In an
AT-assisted or AT-initiated 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



34. [0036] Depending on the registration protoco
i npl emented in the AGN 32, the AGN 32 may assune t hat

wWo b@saB8984 wants to take over the rol e as thePCBUSIDASFYSI474

repl acing the current DAP eBS 36. [0037] Thereafter,

the AGW 32 sends a registratibh success reply to the

eBS 34 at tine t7 and reaches the eBS 34 at a tine t8.

The eBHl B4t u];lfdatesa&slsmrtmsddzd]emri&/\madﬂ posadld. hBorDARance, suppose the

[ 0038 t he above exanp h s i ntended

b e realstis GRgiRe RRTRY Frht A B2 chindegn febirgd dring the
°BS 31t akirfGt LB AHTR LA, DAR diahe oSHBh udnied from the
assi gnment may create problems. Even sUppose there is

no daAkg¥ te tha RAPdwhigh of turh ecleythasheageitoths Adsfoonpdate SWIftly

ol PeESR AR e PR Ao comor s

unnecss gdatddyasteysilandrexpeditibiklgat i on resources. Any
at t enpt for error recovery surely reqwres extra tine

HW&@ esour dasthggmaie.gheid ltﬁﬁzflrSté@ﬁ% kegw keflgesof il conglitions with

messagss it Bt RAhERS. SR Be R SUhG B! Mliton 1o
messadeaeimiansvidteanice biirentlgsqeahiniedtingmneBS, hav,ethe FLSE, is stable

tinestanpg to prevent out-of-order binding updates.
Never EMBIBRLQactas Ak -ne syst em 30 operat es

?FhronOHﬁ»la YditibRe e MBSIRARY BRY @@nd&?fi%ﬁhﬁl&e e the AN-
per of  the

ormthelr unctlons The reason 1's eac
c omrumltmeatd AR rtandofEs bothumh thees nghbere 86 nB4sages teliehamB& and in
ﬁgrates on its own tinme reference in an
async YHOELEUSt em The timestanps on the binding

[pagpoes salfferboctiBAoACHBLdRbFI09L3 Yhd B KEFRREthd ATA4 moves
master tine reference but rather the references of the

i ndi viogthalcoegraga ares 37 Phehe ¢Bfe36.eThe vicés theh comenunicates with the
entit I %5’1& &oﬁ?&‘]\égen &e efE{S3 S am)tHQ E%g rt%e gelr 44,

Cbnsea em-as i'oned>above: tan st

pogay . [ 0045)]an lz‘AnGassfstedSh@daﬂ“Sas ag@nfbla@m thi AGH e B C ’the AT may
illustrates an AT-assisted or AT-initi ated DAP handof f

schen®cigh aad asicorarreBinaf itesiapitoadifioaprael teelseidgvhether to start the
DAP handoff process. Among other things, the AT may consider whether the

time duration communicating with the current FLSE has reached a
predetermined length. This is to avoid designating the FLSE as the DAP if
communications with the FLSE are only temporary. Furthermore, the AT may
decide whether a predetermined time has elapsed since the last handoff prior to
starting the AT-assisted handoff process. The reason is it is undesirable for the
AT to handoff DAPs too frequently, because  frequent and unnecessary
handoffs can result in inefficient consumption of communication resources.
Equally as important, the AT may assess the communication link conditions
with the various eBSs so as to decide whether a DAP handoff is justifiable. It
certainly would not a good move for the AT to handoff the DAP to the FLSE
that the AT is having unfavorable communication conditions communicating
with the FLSE.

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

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



the invention. Hereinbelow, the terns "AT-assisted"

and "AT-initiated" are used interchangeably. [0041]
woedoenssee i s now made to FIG 5 in conjuncti oPCTS1908/059474

FIG 3. Suppose the AT 44 is |n|t|aIIy in

comuni cation with the eBS 34lMhich is the last entity

that perfornmed the PMP binding wwth the AGW40. As

such, 44 decid8Jo Bdnd et tthDAB firoenthe BAS F4oto théreBAB644n the following

[0042) The i dd has, 2 Bk, Set, (FSLpLA (5 GBS 4 isypalled the

as thgr&Bp B¢ BRI T%%a%%f%@ce&@ﬁﬁrt@@ﬁtﬁ thé WLL Vsé@% a request

routes wWith the AT 44, whereby each entity in th

may t esrekedethcalled the Bléﬂl\éty@Reg@askmessagmp theganget DAP ¢BS 36.
packe T 44 and vice v

R acdna ol el el pities PGS RISy P Esggmop pumeral 52 as
assi stowhia EIgsunTieatak@h D eBESS iy bbRpRSr ddhyBkir&fhest, for
the decision as to which entity in the RS should be

t he DRRMIlpodFInding AT 4B iconerstipmria!f ofpthey anieeingy etllsapassing

corre?R@#$§F goRdhkni tiated handoff in several aspects.

[ 0044 I'n"an asynchronous system such as the
BBStEm pr elfi theshrgetdPPIPCERS] 3brackfts thk, rdqaeﬁ ther’tdngbu DAP eBS 36

occ expl ai ned above. The |st DAP
hando?‘?‘ﬂ‘l@ fﬁlﬁrc@taca&s np pinging Wltﬁg% grlabp@mng a PMIP-
For ipstignafm ROGOTMRGETe ROkhd ﬁdwape f@f‘%& 1e DR the PMIPv4

move unti|l the response fromthe earli'er DAP nove is

r ecei p@tbcahdTl¢ massagetow([i90&idnaBeldgnttic r¢fhen@ARume ak freas shown
dat a &Q@?£% for the AT fromthe AGNin a RAN. It is

prefe to have the DAP in the AT's RS. As a

psseaquencene FAEXY bid i donfings fist vidasiat ﬁﬁda\f@% r@@&ﬁ a PMIP-
can be nmade possible. For instance, suppose t

needsRegistigsatiepdy pobiagy tof e tarﬁet VAP 2R Ithes eltvaﬁgby the message
r equ! fled S%U'r 'H gh%hgreaft% bfa unn 5}111%' ?}‘tpltbﬁpwegg\}\l}? éGW 32

sessi on” “The c 4 EF4andm

the DAR Wi AM 40 viauthd thgtaPAR BBS C%angﬁtﬁeoPMmE-%@sfr@tﬁon Reply
update swiftly. On the other hand, if the DAP is
in thﬁwﬁﬁg§aﬁgétﬁﬁép%ﬁ@ﬁ@éoﬁﬁﬁﬁ@%f%ﬁgﬂﬂﬁmPeHwhmed Theh&”ﬂne

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 eBS
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.  Moreover, the
DAPAssignment message can include, among other things, a timestamp issued
by the AGW 32 for the successful PMIP registration with the target DAP eBS
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.e., the



be updated as easily and expeditiously. [0046]
Furthernore, the AT has first hand know edge of its

wo 2ooR/18@80%]i ti ons with the various eBSs in the RI/US2008/059474

Accordingly, the AT is in a better position to

det ermi ne whet her the currentld conmuni cating eBS,

i.e., the FLSE, is stable enough to act as a DAP

[ 004 7inctsaga it tviaothe flolwepaAll S8s Spstating DAk anadodrf thegace condition

sinpler,than t.h Ni ni tiated DAP handoff, both in the

nunbef® %Cﬁ%ﬁ?&ﬁ@’é@ %ﬁ?:‘hl%fhag"@bde nd in inplenentation.

(98481 Ref ohaRE Bthes hARIVif @b lﬂi’iﬂb@ﬁnqunﬁh@@AﬁAsﬁ%gném message via
uppose the AT 44 noves to the coverage area of the

eBS 3t fipie parh A8 have thec bitastiviabigt es., vl vhlup HagleB3hae .any of the

Co Ly, the eBS 36 he FLSE f -
S oTdind, nEntaty B o akubrtushs TrakRbed caPhssignment

this sirbagdis®nthe AThes Alle NEYIVRK BlhrR i RESHRIS rdif odhBtarget cBS
criteria or conditions prior to decide whether to

st ar t 3¢ AethoAPAR st f in ghe Ahdfigannmek therntheyglatanagh routes
AT may, £oRSIHERS \QE ﬁ{)ﬂgg DtﬁﬁerotultémFAL%tEE %Jnh@ flme, 'lil]lg dA"l;144 may initiate

conmuni cating w t current as reac

pr edeiteominngthet asgtiatedThits ths fieshlgviahitkedd3ABnaticn® fcgelate the
FLSE as the DAP.if co ications with the FLSE are

only tEMs8Fardf. DAGy {%ﬁ@ﬁgr eAsypentiopedesprlidc ity WisdRARIE not to
a pr egetGrOAGIhidd88 165 ofEAPSEY 18 1HACGihh ehd@s tof link conditions.
hando??f prior to st arstléﬁg0 t he %T-aassi sted haTl%d()Off1 concitions
pr oceExquditiend easwrssasy DAPi lsndoffiesiay affit@ tholoating afthet AGW 32,
hando&% DAPs too frequently, because frequent and
unnecBE§5¥YPandof fs can result in inefficient

ARBSHNPt | oMh&@baf@nNMRdRhgat DAP JBESIIh6tETes dHdHalBYs &S the RS of the
I mportant, the AT may assess the conmunication |ink

condi AlloHksaspiakingtaver therrplsies theBAR tordke Ad 4ecTlkenotification is in
V\,hethrfaDAPhndof i i fi

ol oo R O aBangvs PRt R P RO Mtk g cBss

t he FhfFaitjhalatédhentAEs iis tHeaR$s g thenAavper abhe of which is shown in the

Commgliegs%fg!c %chc600n (sjeintt ib?lntfle %e%gguenlésc%% itg %héNi Stesr;iotnhlgefgllr_erslgé Network
Controller (SRNC) 40. The IPT-Notification message as sent via the path 60
serves several purposes. First, the target DAP eBS 36 informs the other eBSs
that the target 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 ¢BS 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, in 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 eBS 34 as shown by the message flow path 66 in FIG. 5. The IPT-
Notification message informs the source DAP e¢BS 34 that the target eBS 36 is

the current DAP eBS. Again, the IPT-Notification message can include the



[ 0050] Suppose in this exanple, after determ ning that
a certain anount of tine has el apsed and the radio

wo zooR/15680%li ti ons are favorable with the eBS 36PCT/H82008/059474

AT44 deci des to handoff the DAP fromthe eBS 34 to the

eBS 36. In the follow ng descki ption, the eBS 34 is

called the source DAP eBS. The eBS 36 is called the

t ar gemeBARe eBfiendhaurhlzarchofl fthptimestsmpsharths tasg¢tHD AReBAT36 used

44 sendi .a_request ssage,,. here cal e

oapvoUerg s e G RO R RS e B BE 36, The

fdosy| pat h pfy tesdeGUENP BBSSHP® askihvaBdde #dt e EBS 36 is the
reference nuneral 52 as shown in FIG 5. The target

DAP eB88r@6 Dvil), the sepice dPAReBp thacedsdaessnd afndPT-Notification Ack

exanpl e, dependi ng,on the congestion | ev f e

on- oo eEErE bl o? iy PR GRSHST InaTLasReBG Bodellforppy. te 1pT-

the t ogftatiBAPA &BRcRag@ma e Midcdth & hedatittisenddi®f hdi@einessage is

DAP eBS 36 updates the data attachnent bindinggg@th
t

the Abeyaprey FSkdphiearAdvibreditet reaeirdef RbegdBENotification Ack
MESS aﬂl%fstdgerttff@ ta’%é{veéé' 3 6f &)'inpefé(tmle HAY ?gncffoggpl}tg E/éesgv Fhere after, the

pr ot oco he nessage Tl ow'l s designa

r ef er Ehpacket fiewainstedd af rsdanderingnthrdugh the eB8OBR}iaTthe data packet
AGW 32 confirms the bindin pdat e by sending a ,

PM PRé@WsRtha@’é‘ﬁ s i Fn]&gaé’ée“tﬂd Aoy ‘?‘H}U@éttgﬁb%@s gfygia the data

36, as,RBOME BYinidae message flow 56 in FIG 5.
Thereafter, a data tunnel can be set up between the

ef9B2 andFiGhed dibwhdk flow dikgramarigeh sDARanBS tB6 prdcadurhethat the

PM P- Regj st r at.i on. Repl sage, [ife-ti par anet er

of ¢ hd T ek A TERiRRAT Her SBL ARG o b o

[eaet er FRG P iPhemeRhed MEwsS8RPAN YHidathoMemndting dMbodiment
44 goes dormant, the tunnel is still maintained '
resul whish illstistes caater eT-asdisted 22 ABnhasidofomstheideleeyon In this
resources,. |f. the AT .44 needs .t p.majntain, actj

o g gimshis F ot L R € VPR, BICREG M s, rogpest of an
44 hamfiaotretnd cafigt her DAPMbveRequest nessage to the

eBS 36 before expiration of the lifetine. [0053] After
10981k onpl eReGHeSE it ARW BNadGi tAd IUp ddb copiupetigswith #3G. 3. Suppose

Ez;%gge%§$§£§@g gis? Qfg@ gﬁag \B‘ﬁﬁﬁﬁﬁh@é PP bifding with the AGW
40 for the AT 44. As su’ch, the eBS 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 ¢BS 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 into a coverage arca
communicating with a new eBS which is associated with a new AGW, the new

¢BS may need to establish a PMIP connection via an AGW handoff, irrespective

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



nmessage flow path 58 shown in FIG 5. The

DAPAssi gnnent nessage i nforns the AT 44 whether the
wozAeshsasgof f is successful . Moreover, the DAPABGT/US2U8$1059474

nmessage can i nclude, anong ot her t hi ngs, a tinestanp

i ssued by the AGW 32 for the Kuccessful PMP

registration with the target DAP eBS 36, and further

t he r themiforemgntionedtinfnastroftutche Itetwmhkmgtitiw rmay alsmedquedtfthe AT 44

the tjnest f Assi gnnent nessage is set to a
val uetQIBW?en{Bﬁg%Aé E@deﬁpﬂr‘é%eﬁgndi ng timestanp of the

08%] ous DAARIE AR GasERAS AGE:t BV 68S 8@ kel B redflest to the
_he AT 44 may disregard the PASS|Zgnrrent nessage

. e., Allhéhtss fisgba DA &oprhthefdBpndpia HesBS FpeRafdrenge is now
|nth|s e descrlbe in .
Flg 49 S%nobﬁf%va d é‘e ?&?gZ‘?ABwO‘?% otHer™ %ﬁqghe jfpquest via a

t he t DRPM AR chicstRuBARASSAQNIBNG tHeTYE aVisRowh e the message
flow path 58 has the | atest value, i.e., a value

hi ghefloviath Zhip BIG. thdnelodecdigbe @A@W@Y%ﬁv@%&%@wﬁt mpgage can
s B B RGERAGE R TAIALER TR roRASIRERp P Kt Fe 6 36, for

targeéx@ﬁﬁe% as the DAP route. In addltlon the AT 44
can mark the ot her data path routes to the o her

HO6Abt t he ThAP Tr GUMaY 28gcnt RE dsiniichiamgqueshe ke Aql ﬁ%ﬂenies the

| ni i AloGedt e AYN44 LdFRE a%l%ﬁﬁ?héﬁs%g Y R cBRe3d. f&ﬁ&hé(twely, the AT
mar ked DAP route to regulate t ?requency of

handofi4 smayAsdenmg nthicoregdest aby i adlowing aj $>rep$e$fmma1blte fmpttre without
to perform. D a s too often, e.g., at the slight
chang%eSB‘?ndIH?gr% tE%glgg%ons Frequent and unnecessary
B7handof fis JaBmiainbaetcthdi€o lao@gt BE dét ih@%eeﬁﬁw é’szm theprevious
g)?an'gl e. %0055] Ther%eafter th‘ge%t ar gety DAP e P

not i f e@bodiment, RenuwEBE of rfaqth@ Ry bf Cph%dﬁwd 4$UBBOS@ath¢ 8BS 36 is
over { heeintclgltﬁe %iSEEh?urj[' eno#3 theolr)A%h% é‘f 44T fnglr Oﬁ%t aredeterrmned

not i i f7 nNis in ormo er net

Tunnetorditidhy - NoddstHsat amem@sniatg &hd malrﬂayeﬁ:&zaptanﬁ lamv handoff
related entities in the RS of the AT 44. One of

s Shfﬁﬂﬁeﬁt oo rBSstge thathS 86, Osribe aye ek %pr@éﬁe e AT 44
36 f
Qs GiGPEREP BRI RE SBLO IR SEORL Tt §F peTAunication

40. T catl on nessage as sent
60 conditions are not favorable, for 1nstance the AT 44 may deny the request.

[0068] If the request is denied, the DAP handoff process ends with no change of
DAP. That is, the AT 44 continues to use the eBS 34 as the current DAP via the
IP flow data path 62 (FIG. 3).

[0069] Suppose the AT 44 accepts the request. The acceptance is conveyed to
the target eBS 36 by sending a DAPMoveRequest message via the message flow
path 72 to the EBS 36 in this embodiment.

[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.



serves several purposes. First, the target DAP eBS 36

informs the other eBSs that the target DAP eBS 36 is
wmowstksoTurrent DAP. Moreover, the | PTNoti fi cBCT/082008/059474

nmessage may al so i nclude the nessage sequence nunber

and the tinestanp that the tatyet DAP eBS 36 used in

updating the data attachnent binding with the AGN 32

0&¥] ousl yFIG.0086wsFoflowhkagsiRNGvRICh summeknswhe gogecdirag that the

the e is the current DARP,. th 40 ds an

| PT- NAT 1 S O SRR Pk anyechD e SOuGE B gy reauest of o
pat h ﬁ&“bﬂgghgy 5. [0057] Other than notifying other

eBSs as assum’ng the DAP rol e as nentioned above, in

BW72] cul ar Therhaftarathe D ABdasdoff nfroeess is habstentidly DaRlar to the
34 of |t aki aver the rple.as the current DAP by

sendi PRI PRRERGYT FRebbod i Riss By sTetiod gy e Eoiphs sake of
eBS 3dlafs afiowhsbigudnass, MRS EAGEnihE QWpPahdwO® FIGF @ Mot further
The I PTNotification nmessage i nfornms the source DAP eBS

34 t helebemeds ar get eBS 36 is the current DAP eBS.

L0 th = g . ‘ : g
ML nger by HE TR0t RESR RS R MEIIHRE an ppporanus for
t ar getxdodhe B Rhdufestocassaspabaddsogbddnebodal allad tiaatitn®paratus is

binding wth the AGN32. [0058] For the squrce DAP eBS
34 t oS lﬁedwetgaée f1qa¢C mﬁ%eréla%] il pan 1?%@11&%&1?%4[) IApPAT or any

the soihoen AL 3¢ sﬁ@rﬁgssant $eng Kaw PT- Not i f

cation Ack nessage, as shown by the nessage fl ow path
E®74h FlI G The a@piraton20 bomptisve al gt dataclatsi Wnlinkdkg several circuits

nmessage nmay indi cate whet her e sen of which
TessaBEErt HOCCP Eninepisae GPUTRENAY T7accssfe 4ft) or a contollr
recei pi_0tcdiEciltdti-Ioh irhin Gtk ERELIARK 2HES PRGSOy ke 100.

target eBS 36 conpletes the DAP handoff process.

M9EPkaf t er If thhepparatpaRés pit ol Wirddesedldviet, theaenrterci ang transmit
throu ?cutltig %6%5%9%%’311\{ Izél rct IEI%CQG%}E‘[? g\i&\gﬂc e%diof i:%\%l n’gctyg ggczlg%but is not

as shown y roug

vi a t fpvdatmatheadrkeingf | Ohe patebdrcult 05 ocEssés afil BIBNS received
a flow di agram whi ch summari zes the procedures that )
t he ASiznads Pafores sqndingeuirtprithy dgfa Hunp2addn dreertheydmnd, the transmit

handogf...it og 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



[0060] FIG 7 is a nmessage flow diagram whi ch shows
anot her enbodi nent which illustrates another
WQ\T008356833 ed DAP handof f net hodol ogy. In this PCT/US2008/059474
enbodi nent, the handoff is initiated by the AT but at
the request of an infrastructifre entity. [0061]
Reference is now made to FIG 7 in conjunction with
FI G 8ut tBappases sthes sshshosBSarRdéssribdteinl BKIs. érenidt & alongtwith the

perfornmed tthe PM P binding with the AGVN 40, for e A

e | ABFBGEHOT e epSo e PE hnirceupreite i G Afgspown and
44. [ 9Q8Abed ™ FGHT 4 &hd ¥, @R $EcbAQDinRAEHARIEH finctidh FIR. Similarly,
AT-assisted or AT-initiated DAP handoff, the AT 44

assi sifstheppeBss 4t it hert RE 4 gomukinivgtiohentdecifel oxanggle an eBS,

to which eBS in th houl d be the DAP. 063] There
o DRl SRsk Pad Bl ARG tnte R P e B R Ty handorr
i nfragincuéet Loe entities request the AN 44 to initiate
a DAP handoff. For instance, the current DAP, the eBS
HW7Bh t hi sltcHdecmbadimsat, dhe mose dnit 109 s RAMfBandom Access

al | evj n ' Y, -t he_|.nf .

et ¢/ oatort AR IPR bR R ol AL BRI Fungtion 108,
requeste do€twiatreroffingd4 nicaluleniant @t datahetshamtlofnfenporg a@&sl00 can be
[ 0064]. As anqt her exanpl e, suppose the AT roans ipto a .
cover HEIOANGHIE BFAMY EXEH ORI Yikeh e (e o] e vlaile or
assoc a ew AN y

est ab%lﬁvﬁ’gaéﬂ%\#g connect Oar%&g,:etg@ gﬁ%ﬁﬁlﬁgnlggﬁf% q Ueinade of other
i rrespeati typenfsuvines he (EERROMe(kile®Scdlly Efesabié BEogrammable Read

the AT. h i 0, fth
o or o Moo SRR SRl Qi PrafbieoiRead Qubydpmony) a
al so premyeRtad d)ﬁlgﬁmeﬂlérﬂoaﬂ AKIE hBplidaBoPABeHAd @&E%thd Circuit),

process. [0065] Suppose in this case, the target
eBS 3smagketss dslks lan apriead diskt andoothdre wall kagwnon Heradiof f

f 36. f [ )
0P BTMEsSRd c0p1nE5B o SEPLTRGE L Bt con

r equeslso Wea cédddARMyvaipatuesddrelg Ustrudtides ageiaedh 4 computer-
the AT 44, as shown in the nessage flow path 70 in
FI G eadabie Imgsdemi kpoppe inpHmENVesSe R&qﬂ%tﬁp@q@@é@n rfddsthgeappended

can bg, NkikD AfH oGl Al itk Wed dhnleP U gRba 8 W e medium that
assoc?lgt e% V\Ilpt% t heéoe%)%geg\gﬂ,e (P%)re H%%ﬁhl? l‘gi% Sa 6 ty medium tha
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 a 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



exanpl e. [0066] The AT 44 may accept or deny such a
request. If the AT 44 denies the request, the AT 44
waendas@9ztieni al nessage to the eBS 36. Alter naPCwEkb2008/059474
the AT 44 may deny the request by allow ng a pre-set
timer to expire without respohding to the eBS 36.
[0067] In determ ning whether to accept or deny the
r equetipsaskilled trhihe pirtethirtothsses rio d aithree whanges mu fidyer araf detail may be
factors be consi dered. .Suppose the eBS 36.is :
cur r oRBAGUTHD PHBpsportiae BRI SRE R s A qption
set of predeterm ned conditions as described above is
net, the AT may accept the DAP handoff request from
the eBS 34 to the eBS 36. On the other hand, suppose
if the AT 44 does not intend to use the eBS 36 as the
FLSE for long, or the conmunication conditions are not
favorabl e, for instance, the AT 44 may deny the
request. [0068] If the request is denied, the DAP
handoff process ends with no change of DAP. That is,
the AT 44 continues to use the eBS 34 as the current
DAP via the IP flow data path 62 (FIG 3). [0069]
Suppose the AT 44 accepts the request. The acceptance
Is conveyed to the target eBS 36 by sending a
DAPMoveRequest nessage via the nessage flow path 72 to
the EBS 36 in this enbodiment. [0070] It should be
noted that the AT 44 should not send nore than one
DAPMoveRequest nessage within the tinme [imt as set in
a preset tiner in the nessage. Mreover, in the
AT- assi sted DAP handoff process but at the request of
an infrastructure entity as described in this
enbodi nent, the target eBS 36 should not send out any
DAPAssi gnnent nessage unl ess a DAPMbveRequest nessage,
such as the nessage sent via the nmessage fl ow path 70,
is received by the eBS 36.[0071] FIG 8 shows a flow
di agram whi ch sunmari zes the procedures that the AT 44
takes in determ ning an AT-assi sted DAP handoff at the
request of a



network entity. [0072] Thereafter, the DAP handoff
process is substantially simlar to the handoff
wEe@sass9Ras described in the previous enbodi mEPCT/US2IN8/059474

the sake of clarity and consci ousness, the renaining

steps shown in FIG 7 are notl&urther el aborat ed.

[0073] FIG 9 shows the part of hardware

i npl enentati on of an apparatus for executing the

handoff processes as des ibﬁ&&rabove. The circuit

apparatus is signified b‘; ef erence nuneral 90 and

can be inplenented in an AT or any conmuni cati on

entities, such as an eBS or an AGN [0074] The

apparatus 90 conprises a central data bus 92 |inking
isallaigied éii t s t ogether. The circuits include a CPU

(Central Processing Unit) or a controller 94, a

receive circuit 96, a transmt circuit 98, and a

menory unit 100. [0075] If the apparatus 90 is part of

a wreless device, the receive and transmt circuits

96 andl. 98 methodéycemmnectssdctroinal Bper@Bladino a Fromguemcatjon system,

circui.t but is not shown in the drawi ng. The receive

EYPRIUIB:96 processes and buffers received signals

before sending out to the data bus 92. On the other

hand, edtdifishingAsdatad atGichGbhttpoRf WAOLEHSS &SRS chit &kisy;

the data fromthe data bus 92 before sendi ng out of

the device 90. The CPU controller 94 perforns the

f unct PFURAMBRICHEIGV A A aerORE FPMBTUNiGeEOR Rt Ybus 92 and

further the function of general data processing,

i ncl ugi : [ t e, i ' 0

romor O 50- b iy FAShE U ARl R B S0E frst and

sezosdhoammunichtida eritiegsndn al t ernative, the transmt

circuit 98 and the receive circuit 96 can be parts of

the CPU.control | e 4.. [0077] The nmenpry unit 100 .

ol a2 od SuidLB ae BRE TR o Gl A1t communication

SRAG IR Y s@bBdbdrhBEnRYtidNEn P b a8 BARaild WARE Ghent02. N

this enbodi nent, the

2. The method as in claim 1 further comprising communicating with said

second communication entity after a predetermined time prior to initiating said handoff.

3. The method as in claim 1 further comprising allowing sufficient time to

elapse since the last handoff prior to initiating said handoff.

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

of criteria.



nodul es/ i nstructions include, anong other things, a
handof f function 108. The handoff function 108

WO p@Basksss conput er instructions or code for exEBCUUBI908/059474
the process steps as shown and described in FIGs. 5-8.
Specific instructions particul®ar to an entity can be
sel ectively inplenented in the handoff function 108.
For i fstlwecesthod at e clappdr furthsr d(ﬁnﬂ)rﬂsimsetndhfg ancghdst message to
i nstructions for .carryingout the proc steps as
G O57OR EOHBUBRRHEECTY ATl 1atige Sl N80 Bng wi th t he
preparati on and processing of the nessages relevant to
the AT as shown and described in FIGs. 5 and 7, can be
coded in the handoff function 108. Simlarly, if the
apparatus 40 is part of a conmmunication entity, for
exanpfe BK @géodﬁisdeecé@msﬂ dpghgyagampsising raceivitigag handoff request

e e R s,
unit 100 is a RAM (Random Access Menory) circuit. The

exenpl ary functions, such as the handoff function 108,
are software routines, nodul es and/or data sets. The
menor it 100.can. be tied,t another Menor.y. circuj. :
(ot Lnafhis) mitPgrciantlain Hefirfer SPrpRanggrating hotfication of
l(')g% et of datayRRchhientabidl fr&hNAld Y&ond REmARARIYiod Rhtity prior to
can be nade of other circuit types, such as an
EEPR@MO@EIectrlcally Er asabl e Progranmabl e Read Only
Menory), an EPROM (El ectrical Programable Read Only
Menory), a ROM (Read Only Menory), an ASIC
(Application Specific Integrated Circuit), a magnetic
di sk, an optical disk, and others well known in the
art. BOUIR|mée¢thoshoid claime 7ffurthéranclodingct txdedtivap i kad notification
I pventive cesses as described can al so be coded as
g ﬁ%ﬁ?@?gvggggﬁﬁgc“ﬁ@pﬁﬂgﬁions carried on any
conmput erreadabl e nmedi um known in the art. In this
specification and the appended clains, the term
"conputer-readabl e medi unt refers to any mediumthat
participates in prOV|d|ng instructions to any
pr oce8sak m&hed biisa coramupigpiehehbly B @ FeMEHBIGHtigAdystem which
describ
exeoutid e[ﬁ’clh@eu aﬂgtgg{rgo\é%ﬁrghmg;g%%b&tlg’ rf a%se? Begrglglgll tcgrngrlsmg.
and may take the formof a
receiving a request message from said access terminal for a handoff of a data

attachment point from said another communication entity;

notifying said another communication entity of said handoff; and

replacing said another communication entity as said data attachment point.

10. The method as in claim 9 further comprising communicating with a gateway
entity in said communication system for replacing said another communication entity as

said data attachment point.



vol atile or non-volatile storage nedium as al so
descri bed previously, for exanple, in the description

w@booshsssaenory unit 100 in FIG 9. Such a nedi Por/Usaws/059474

al so be of the transm ssion t%ge and may include a

coaxi al cable, a copper wre,<an optical cable, and

the air interface carrying acoustic, electromagnetic

or opfl.cidle methed acapahined dirtlearcomipngng isgmbihgs a neaficdtioe message
machi nes or, conput er e co uten-readable medi um

R s g S e o T BT S SUT BT R T om € he

apparatus 90. [0080] Finally, other changes are

possible within the scope of the invention. Qher than

as descri bed above, any other |ogical bl ocks,

circuits, and algorithm steps described in connection

Wi th et e IeCATME N GRS SR, FRIAPRNARS

software, firmmare, or conbinations thereof. It wll

be un t ] t

and ol e BRaneASTARS A MEhmyl ki e EPohd6ERion enicy,

therein w thout departing fromthe scope and spirit of

t he i meemtfoopor@bAhivBIVaith b scaindicoednuinscatidn citityet hod

by an access term nal operable i n a conmunication

system_ conprisSi est abl ch

oor nt PGP O OBt L eSTaRLatd B oBRRt Srrmlnb AT Ripiofgeid firs
wd fecanBesantnicAORLMIGaS; a0 entity; providing

assessnment of a set of predeterm ned conditions of

said first and second conmunication entities; and

i ni ti Beprigfl Mighdasra bandedi of daidadai eiasivaent newitnfrom said first
E&Rﬁhﬁﬁa@oxf ey tocs%iﬁ%%r?@%drﬁﬂuﬁ@éﬁ entiy GREH o §@8 Q%gsesment.

omuni cation entity based on sald assessnent.
nethod as in cIa|n11 further conprising comunicating
Wi th said second comuni cation entity after a
predeternined tinme prior to initiating said handoff.

o1 owr e rpp s i1 [ BitisE SowPANRE PR gy communicating

Kah deidfse ndVondn@uridétibh %h!ltﬁ’glﬂ%ah grddeRelainkd tithe pHY® to initiating said
nmethod as in claim1 furt conprising providing a

Badoff criteria for

14. The apparatus as in claim 12 further comprising means for allowing

sufficient time to elapse since the last handoff prior to initiating said handoff.

15. The apparatus as in claim 12 further comprising means for providing a set of
criteria for said set of communication conditions, and initiating said handoff after

meeting said set of criteria.

16. The apparatus as in claim 12 further comprising means for sending a request

message to said second communication entity in initiating said handoff.



said set of communication conditions, and initiating
sai d handoff after neeting said set of criteria.5. The

woreiokoshsas in claim 1 further conprising sendi POI/ES2008/059474

request message to said second conmuni cation entity in
initiating said handoff. 6. ThHe nethod as in claim1

further conprising receiving a handoff request from

sai d $eclirdagamtunisat i daimen? i fuyth@r canptiong mdanatfongeceiving a
aid_handoff. 7..The nethod as in claiml further .

Eﬁﬁﬁff]i}gﬂ‘ff’dt i Shi, FIEP4 ot SPGB PR LS Biftioe said handof.
data attachnent point from said second comruni cation

entity prior to said handoff. 8. The method as in

claim7 further including a tinestanp in said

notification of assignnent of data attachnment point.

9. A hetHwdanppraus apniyfilaiay |l drfuehen egmprsigg means for receiving a

HMA%NLE @ !a?ﬁgrﬁ}{@&ed}“d% ﬁ@ac’hﬁl%hyp&ﬁt %qf g‘aq{i second communication
comuni cationentity and a user term nal, conpri sing:

eiteipyiong saidleqdet nessage from said access term na

for a handoff of a data attachnent point from said

anot her commruni cation entity; notifying said another

conmuni cation entity of said handoff; and replacing

sai d anot her communi cation entity as said data

at t achgrerie pehiatus ad @ cihhe 188iHedn asidindtititaiom &F akipA A&t of data
conprising conmuni cating with a gateway entity in said

& ncpatntdurtbyrgndpdinp e tiegstaa. ng sai d anot her

conmuni cation entity as said data attachnment point.11.

The nmethod as in claim9 further conprising sending a
notification nessage having a tinmestanp thereon to

sai d anot her comruni cation entity. 12. An apparatus

oper ak0.6A commuoraRMEtay bperalsly $i @ omommation sygtenmeaith includes

for establjishing a data attachpent point with a first
cormuni GAPTEhCURPHRIGAIGREIHLY #15ha WSFIR A PR Wieh a

second communi cation entity; neans for providing

assesHEBi foPfecdivafla Rbudk BdSa8E MoRfHiLaReisttbdiaaldbr a handoff of
said first and second communi cation entities; and

ardata gttadymanppeinbfrpmganl angigotémuunisaiion ety at t achment

point fromsaid first

means for notifying said another communication entity of said handoff; and

means for replacing said another communication entity as said data attachment

point.

21. The communication entity as in claim 20 further comprising means for
communicating with a gateway entity in said communication system for replacing said

another communication entity as said data attachment point.

22. The communication entity as in claim 21 further comprising means for
sending a notification message having a timestamp therecon to said another

communication entity.



comuni cation entity to said second conmuni cati on
entity based on said assessnent. 13. The apparatus as

WO pooshiaisns 12 furt her conprising nmeans for commeei/vsionsigso474

with said second conmuni cation entity after a
predetermined tinme prior to i tiating said handoff.
14. The apparatus as in claim 12 further conprising
nmeans for allowing sufficient time to el apse since the
| ast handoff prior to initiating said handoff. 15. The
apparg%u as i cLaHn112 Further conprjsin means for
pr ovi r{g“ a0Cg ¥y erdpingl RPEID] SN oM Caligp syytom. comprising:
comuni cation conditions, and initiating said handoff
af t er a pRREIsOY agdi d set of criteria. 16. The apparatus
as in claim112 further conprising neans for sending a
request nessage to sajd second communjcation. entity in

i niti GEGUNEY SAPRICHhAP dards Progessath gonfieysicaiqu estalishp dpig; ¢fachment

ﬁgmf Wltthhf Fir& %{%ﬁiggioﬁe&ﬁgy fc%hnﬁfﬁﬁ@dté’ Wi 2 sgﬁiﬁqpéofmmunication
equest from sald second corimunication entity prior to
entity | @b vidg asasanduanfiefsét ofi8cdcidraimpmpamditions a said fostanhsecond
12 further caonprising.nmeans for._.receiving a . .
B EAI LA 20 iting hardafapsald daBritnbmeyinpint from said
fiF@ Mctthfnis AN AnGQMB NafBlse &hde BbminRatli ditpaladed on said
handoff. 19. The apparatus as in claim 18 wherein said
aoetisfcatat i on of assignnent of data attachnment point
further including a tinmestanp. 20. A comuni cati on

entity operable in a conmmunication system which

i ncl udes anot her conmmuni cation entity and a user
term nal, conprising: neans for receiving a request

nmessagé TheaitSaitchndagd @s $n tlaim2B@adhekan said adodiodyfandfsafl processor
daﬂi ttacggent poi nt from said agother communi cat i on
st *ftf;?r dreddp ceBrmyeatey WAtk W pREPAG COMBHRIART IR CRidy after a
Billibniald Ak hriBRRAR fatingela KEARSY,f Or 1 epl aci ng said

not her conmuni cation entity as said data attachnent

point. 21. The communication entity as in claim20
further conprising nmeans for comunicating with a

gateway entity in said conmunication system for

repl a%.nl%esa%lcedss terminal as in claim 23 wherein said circuitry and said processor
are further configured to allow sufficient time to elapse since the last handoff prior to

initiate said handoff.

26. The access terminal as in claim 23 wherein said circuitry and said processor
are further configured to provide a set of criteria for said set of communication

conditions, and to initiate said handoff after meeting said set of criteria.

27. The access terminal as in claim 23 wherein said circuitry and said processor
are further configured to send a request message to said second communication entity in

initiating said handoff.



anot her communi cation entity as said data attachnent
point. 22. The communication entity as inclaim2 1

wo eoosh&s9Tonpri si ng neans for sending a notifiPEX/USI008/059474

nmessage having a tinmestanp thereon to said anot her

communi cation entity.23. An atkess term nal operable

in a communi cati on system conprising: a processor;

and c28.clihictacyess earplied as an slaind 2p vdeess orid oo fityuamd datdoprocessor

est abli sh data attachnment int with a first .
B e s, 50V E P R b fiinb i communication
SRIPYAbLLRLhRRtcAld Randoflr OvVi de assessnment of a set of
predeterm ned conditions of said first and second

conmuni cation entities; and initiate a handoff of said

data attachment point fromsaid first conmunication

entity to said second communi cation entity based on

sai d_99SARSIENL terfithal 10G BEARESS WIRKIh 1AL @Sl HlARM processor
23 wherein said circuitry and Sald processor are

frgrfutiker wafibiugdrte dedobveco nutifidatiah @ \akdignrsait df semostthchment point
fonnun'cati nentity after a.predet%r ' gd time prior

TBI 31k §C5R 1 P AEHR CHIOR 1Y, PIiS to %‘gi?g s terminal as

in claim23 wherein said circuitry and said processor

are further configured to allow sufficient tinme to

el apse since the |ast handoff prior to initiate said
handof f. 26. The access termnal as in claim23 '

wher ed® Twiageess terminal s andaiga? Ywpeistessibrotificatipnet gssignment of

GARLL SR, Lo PEONLAR RISEL igfughbteria for said set
O? communi C ?I on con I]II ons, anom]t)'o initiate said

handof f after neeting said set of criteria. 27. The
access termnal as in claim23 wherein said circuitry
and sai d processor are further configured to send a
reque i message. t 0 said second.comruni cati.on enti

i

d ty.in
it i ki GORIAICASEHHY SBCTaRd ACoBRUNCARPY saersivhidy includes

cl ai m 23 uiner Sihmaficsid iy dlda ARE SR RORHEZRG! are
further configured to recei've a handoff request from

sai d second conmuni cation entity prior to initiate
sai d hargesspr; a3d. The access terminal as in claim23
wherein said circuitry and said processor

circuitry coupled to said processor configured to receive a request message from
said access terminal for a handoff of a data attachment point from said another
communication entity, notify said another communication entity of said handoff; and

replace said another communication entity as said data attachment point.

32. The communication entity as in claim 31 wherein said processor and said
circuitry further configured to communicate with a gateway entity in said
communication system for replacing said another communication entity as said data

attachment point.

33. The communication entity as in claim 31 wherein said processor and said
circuitry further configured to send a notification message having a timestamp thercon

to said another communication entity.



are further configured to receive a notification of
assi gnnent of data attachnent point from said second
W@ oovsnsiseRt i on entity prior to said handoff. 3PCT/Ukm®08/059474
access termnal as in claim?29 wherein said
notification of assignnment of24data attachment point
further includes a tinestanp. 31. A communi cation
entity operable in a commrunication system which
i ncl udes anot her comunication entity and a user

term pal, conprising: rocessor: an ircuj.tr . .
coupl o4 4 6SSERG" Brglis Bne S FpR Bl eeditable abili Y yhich comprises
ERANRSLrehBSIOmSridtN fi d access termnal for a

handof f of a data attachnment point from said anot her

communi cation entity, notify said another )
conmufitedishigg aglaty atipclynens omt e thgofipst cupaupisHiacatisa; d

anot her communi cation entity as said data attachment

poi nt : j [ ST inh claim3 1

her ef AR SR EOIRL AR CORnRRRCHELERIYY Furt her
configured to conmmunicate with a gateway entity in

sai d poning esscswomens yoft @ setf of pregpicamined eaiddioasefrerd first and
co nication.entity as said data attachnent point.

¥5on H@ﬂ%%ﬂﬁﬁﬁpkgvﬂ%ﬁzﬁﬂtity as in claim3 1 wherein

sai d processor and said circuitry further configured

t o sefkiAingal hdnd6FFdf QRidrRESAGRhaM fEntardrh REG fABicommunication
thereon to sai d anot her conmunication entity.34. A

eitp iR wid prcoad eemmalicaldoet Byrbifcd pn said dasssENeRédi um

whi ch conprises conputer-readabl e instructions for
establishing a data attachment point with a first

comuni cation entity; comunicating with a second

communi cation entity; providing assessnent of a set of

pr ede8 &ritiecnecmpwadiprodias asf ins alatnf 34 stheaeid sed adhputer-readable
SR %g?%%@%@?@ﬁ%)ﬁti'gg[}l'@ﬁg}l&og‘ Ao Fifing with said

SRBAY BbBALhRBHGN Y aft @ SRbAIGREARRE GAitib id handoff.
entity based on sai%aaséégsnent. 35. TEHMggnpdtgggyu ando

product as in claim34 wherein said conputer-readabl e

36. The computer product as in claim 34 wherein said computer-readable
medium further comprising computer-readable instructions for allowing sufficient time

to elapse since the last handoff prior to initiating said handoff.

37. The computer product as in claim 34 wherein said computer-readable
medium further comprising computer-readable instructions for providing a set of criteria
for said set of communication conditions, and initiating said handoff after meeting said

set of criteria.

38. The computer product as in claim 34 wherein said computer-readable
medium further comprising computer-readable instructions for sending a request

message to said second communication entity in initiating said handoff.



medi um further conprising conputer-readabl e
instructions for communicating wth said second

weeowsusiseat i on entity after a predeterm ned tiPEI/p§1008/059474

to initiating said handoff. 36. The conputer product

as in claim34 wherein said cdrputer-readabl e medi um
further conprising conputer-readable instructions for

all owing sufficient tinme to el apse since the | ast

handoff prior to initiating said handoff. 37. The
computer..product as i | ai m 34. wherein said.

comput LrltRe Serti e Rt f R, RGN St feeffigiid computer-readable
fRARM Furtli@achbling Sbipeict-RAgaBlOrinRFRYibAN Agk fecSRingOh handoff
criteria for said set of communi cation conditions, and
raqiest Aonhspid sdcand eeraBtnicaiereentipe By Ikitpidngswid byndoff.
criteria. 38. The conputer product as in claim34

wherei n sai d conputer-readabl e nedi um further

conpri sing conput er-readabl e instructions for sending

a request nessage to said second communication entity

i n i nid.iTtei ngnpaicd phadudofak . B9 claithe34 onfputier sapd cduguitcasecadable
in.cla.m 34 wherein said co ter-readabl e medi um . .
P SR RTIHES GBWBH?EF%EE% ABI NS HO LeGehLe p Gotification
bEERIMhRE & NN chnl-ROMGAT frbhANdSRtchES&RMAEnication entity prior to
communi cation entity prior to initiating said handoff"

&0d haeficonput er product as in claim34 wherein said
conput er -readabl e nedi um further conprising

conput er-readabl e instructions for receiving a

notification of assignnent of data attachnment point
fromsaid second conmuni cation entity prior to said
hando#f..Thélcompaer posdudt &y inprlddLd4 s#d notificdt@inraf3dsig@neht of data
notification o assignnent of data attachment point

fifachment Raied fytngignefudingadimgsymp.



