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‘APPARATUS, AND ASSCCI ATED METHOD, FOR PERFORM NG PACKET ZONE TI M NG

" OPERAECORSL0BY A (AodB P NODE OPERABLE | N A BACKET RADI O COMMUNI CATFON!
,SYSTEM The present invention relates generally to a manner ‘by which to
facilitat e | of when to request registrati ” ¢l € node that
I s novabl S’@@P@%éﬁ?dl fferent packet zones defined ?ﬂtqgfsp@é@?br adi o
comuni cation system More particularly, the present invention relates to
apparatus, and an associated nethod, that perforns packet zone 5 timng
oper at i ons gprmmgmommmmmmmng’wmm%ﬁh rely at
the nobile npdRE FIMENE@OPERATIONS ADA MOBILENODE OREBABSehAad nessagi ng
with a network part PACKIS RAT v MATEM system Use of the
packet zone timng provides a sel ect ed | evel of regi stration hysteresis
that reduces the so-called ping-pong effect when the nobile node is
operated cl ose The ﬁseni&vﬂﬁ@keﬂatmamrﬁbundmwmmw Briftrg selvgticand
Correspondl reduced att ¢ ikl r eby

pr eser vi ng™r @WPB’I}C‘@?BUF%% 3#(8&130 rﬂggs%ﬁgﬁ'gg%&hbﬁb%“%i?ew tytpa%%gkgr ound of
the | nventiges db’ﬁnézlmaqggmwad:mdammmmmneyswm tMerepontimelertis B Besef data to
ef fectuat e. man I fferent s of ¢ pervasi ve.
The abi | i t {VEHERT t‘?iﬁ‘élaﬂ’ﬁfaf:‘}? t‘%ﬂss%&%mm%&ghwrﬁ%%agﬁégbls&t em t hr ough
which te cgﬁmﬁgapﬁalxﬁsdiahaol:ﬂumsﬂmmmuabzmhemmwfﬂ@aed@ﬁwa afsﬂ@ﬂ:h services is

needed, by y. LA advancengn Q tﬁgggtqjo&gl es shall
li kel y perFPPnF?"’t?é’&F %ﬁﬂﬁﬁf'&?ﬁdl onc“§'aﬁlvméne°§1 Df?ﬂ eg% % ¢ such access
-shall i kebmmﬂw}eals&mdidﬂmgmmmﬁqnsastmmum cation syst em i ncludes, at a

m ni mum a set n@séﬁgﬁ:ﬁ Fm e A%(m% ?1E @fp%o%deg Q?ﬂl% E@tle‘%i gflbéacaj I&QHﬁﬁgéﬁﬁd by way of

a conmuni cati o ea I on” stations of the
set forns msﬁmdzeme sd-edllied pingamk afec] vaas the rachdle mede i pperdied deperivhi cat i on

statlon he s tation
oper at é %@%ﬂnﬁwﬁ&ﬁ%gﬁ&c&%ﬁm ¢h %&sﬁgﬁgtﬂﬁuﬁandﬁﬁ%g&?gﬁel vi ng
station oa@;rsa:hptﬁmta@a sietiéat, tisteby phatesyingmanin nEsoWEERRne iNCTeRENE BN cat i on
channel .

~ longevity.

Backoround of the Invention

15 . ‘Throughout medem society, the communication of data to effectuate many
different types of communication services is pervasive. The ability easily and quickly to
acoess 2 commumication system through which to comrmumicate data pursuant to the
effoctuation of such services is needed by many. And, as advancements in
communication technologies shall likely permit new communication services, the need

20  for such access shall lilkely increase,

In general, o copmmumication system includes, at 8 mininim, 2 set of
communication stations that are interconnected by way of a communication channel. At
least one of the communication stations of the set forms a sending station, and at least
another of the commuumication stations of the set forms  receiving station, The sending

25  stafion operates to send data upon a communication channel, and the receiving station

pperates to detect the data commmicated on the communication channel.
‘ A radio communication system is an exemplary type of communication systerm.

Tn a radio communication eystam, the communication channel that is used to




A radi o conmuni cation systemis an exenplary type of. conmunication system
I'n a radi o comruni cati on system the conmunication channel. that is used to
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communi cate data between. sending and receiving stations is forned on a
radio link, a part of the electromagnetic spectrum , cati on
channel iswPéP‘Bf"FJ@?f to as a‘radio channel, in other ngﬁsr%‘ﬁi%@on syst ens,
conductive paths, i.e., wirelines, are generally required to interconnect

t he communi cation stations, and the communi cation channels are 5 defined

t her eon. RaghfuGBanass SerRbyisaidng he raeethgsntiontiefumiractradiedinl.omstini cat i on

stations with the wireljnes. An because .t he w rel | ne r ;. required to
i nt er conne®f theglec FHecRHR- q’sh? SPpRueggn ;((?;hémrmrﬁ1 t ”8%?‘%“ ?oag B 2&%:% muni cat ed
t her ebet We@pamEid h SthGRHMAInTaidnORstens camnctivaentis, i.cf Wiclokf, oot grarildh of a

N

conmmuni cati on_servi ce even when the.conmunication 10 s ' en whi ch
data is coﬁ?ﬂ?ﬁ?%@t%%@le@fth%%wa%s%ﬁﬁﬁﬂ# %‘gf 'f"é)‘nm’é%ar%{ll g@&ﬁig&%‘e

posi t i oned @kndiqeddn0 BB ehMRER civiite themse! tolnimbanakd the conmmeiseiiasns woul d be
i npractical or unfeasihle. That is to say, radio communication systens are
able to be stiiers Vi§ MepPER¥¥at e comuni cati ons when the use of corresponding
Wi reline comuniagatieefse BY Siehies ik nopfequired ¢d intadohyecpibs sérognicaigdi ti onal |y,

a radi o comuni cati on stemis 15 nabl e for_ i SRR L QhL: a mobile
communi cat i SHoRIE PERY %&/ﬁﬂ%ﬁ”"&?}@%&%ﬁr&a@f@mfﬁd@%&om*run%agfg IQ%E}’IG%IE'[ ations
oper abl e t RRkgi helefodaenioh bt £ebnimbidatitnyservicerstd sharthommmimicdiol on systemis
a type of nobile radio ¢ uni cat i on St Cel | ul ar l.eat.ion

syst ensltr etailopicayee) @&fﬁ%&%‘i%ﬁ“‘?’&%@%@% P& Gﬁn&%’% orm t"{flévté\llllL %h the
operating Qso@ﬁigﬁéalasmiﬁoas Bérapartditzed oppetlat camediperwoild he irppracioal

pronmul gated by a regul atory body. And,.the net Lons cel | ul ar
communi cat iﬁﬂﬂf%?@f-eﬁ%%t 13513%‘%15‘% %Wﬂﬁﬁqmtsgs‘%ﬂ?vg%%%elﬁa b\ég‘é‘%ﬁdi ng

speci fi cat i gpsmald dMembEeNichwhal thegke of buresginding wirkkei coinpamicaper t i ons of t he
popul ated areas of the | d. .Bot i ce and..dat Q) ' {_ 0N services
are ef f ect UBBIF®® W%H?‘%%iyapoéﬂﬁeu gﬂﬁ‘ge‘b@ﬁﬁfﬁﬁ% ?’%ﬁu@yst e ﬁ’:’ﬁ% ith's er

COMMUNI ¢4t ESimdnAbla f Shplehaitatiramed ricbAs ¢ommsystienystanéuyhich oae of mere abbi | e

'25 station, referred to €erei n .as laem)bi I e %:%hi nobi |l e station includes
radi o trans®8PYREEEENOP SRIGNF OREPF FFFHYS BRI T RE Sefidi ng and recei ving of
data with a networdpatsmbyninmyn efstem is a type of mobile radio communication

system. Cellular communication systems are gencrally ¢onstmeted to be operable in

conformity with the operating protocols of a standardized operating specification

20 .pmmulgatcd by a regulatory body. And, the networks of various cellular cornmuicaiion
systems, operable pursuant to different operating specifications, have been installed
throughout significant portions of the populated areag of the world, Both voice and data
communication services are effectuable by way of a celiular communication system.

A user communicates in a cellular comumunication system through use of a mobile
. 95  station, referred to herein as a mobile node, A mobile staﬁo;l includes radio transceiver

. cirenitry permitfing both the sending and receiving of data with a network part by way of
radio channels formed with the network part. Fixed-site transceivers of fhe networls part
of the commumication system correspondingly operate to iransceive data with the mobile
node, The fixed-site transceivers are referred to as base transcejver stations, or base

30  stations. Base stations are installed at spaced-apart locationslthmug]mut geographical

" areas that are encompassed by the network parts of the communicetion systems. A
cellular commuunication sysiem typically inciudes a large number of hase transceiver
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radio channels forned with the network part. Fixed-site transceivers of the
network part of the communi cation system correspondingly operate to
t r ansiEéT0pe2084dEN Wi 44 Rlhe nobile node. The ffitkdiG-site transceivers Par@d
referred to as base transceiver stations, or base 30 stations. Base
stations .nstalled at spaced-apart |ocations thr _ ogr aphi cal
ar eas tha?”ugftg;@é@&massed by the network parts of tﬂ@%&%ﬂ%”ation
systems. A cellular conmmunication systemtypically includes a |arge nunber
of base transceiver 2 DEC 06-2004 MON 04: 43 PM FAX NO WD 2004/ 064292
PCT/ US2004480Q02 884 sdchbise fansceine: seion ddfasen dell dasemiesanis sstoaciagnareief | nes a
cell that represents a cqoverage area enconpassed by that cell. \Wen a
mobi | e nod @ PEPHEEWitEhEd  wi thin a cell defined by a particul ar base
station, comurwaeidasslehyde iapesitieiivethin attibdafiodi ye potitmlaabeset he net wor k
part of the .5 communi cation system are qgenerally,effect.ua ith the base
DFati on { naPGRe PR o8 e YRGS Bl e B R AR A LT
node, the cabiifcanionesEnglhd gdnerally effiasisted otk the bekerstatign thabdedimes the | on, or
bet ween se e c ni.cat i sessions, .bet ive cells defined
by succ'essF@%%dJﬁé% gﬁf’ﬁﬁt%‘g@%’@f 3F]i°glﬂesl%°d%§§7\§$°§’ﬁe 6‘2&%%?%;@?0&5 of cellul ar
conmmuni cat jepasisoyel,enEndisvgetatan o BatetapepraenomniQiceitpl seysaehs, Yabveken

nd depl oynent. Wil e

new- generation .systens. are under. devel nt

(1Tt genePSEFEnE calk ey Sy e er shRebaL et T 2o anai og

communi cati on Sevefahjeqeraton: sflrtieRremimgenisadytanshaet btdnalegdnpadradat i on

syste utiili,ze,digital co ni cation t.echnol ogi es., .Throu use of

o7 o1 £ At cofifEtan Aoy earars gy SEpaRiabtiEr S ARl Wi 10° DL o

t he use of fipaghetatismidlohechnaoumization systema uilfze coriepotrionmicatidmal og

comruni cat i on .t echni ques, .in_.cont genetal |y I L I e L. use of

circuit- smj‘ﬁﬁﬂrﬂ‘éﬁs’c@?fﬁ%&i %ﬁ%rgnq%gg%@tg tc%%(é%aglglf/\f%tgﬁgg%ﬁd?%%?i ons are

general | y catwanitaige eukioigicsuThrougnthe uieiof digitdl cempenicdtion itsvhnaeibgisspr e

efficient utilization of 0 ni.catd on.r ‘ a

communi cat FORREPEYIeR arwﬁfegﬁlg%}ﬂgb\&% ‘@%@F 8&?’%%‘# 150%'9%{?& emin which

packet 15w tadiestion? OAndygvminmaicaiion iedninees ineomsirasy genatally rajetteilw ugraf forth in

the operating.protocol of.a 000. o atin | l.on. Packet - based
Bk e, e SR el BB LR

comuni cat B et &t hg- proto uating such
servi ces Ukivankgngs paoketonssiibohze pomiiterdfinerscfficient utilization of

communication resources allocated to 2 communication system.
An exemplary, cellular communication system in which packet-switched
20 communication connections are utilized is set forth in the operating protocol ofa
CDMA2000 operating specification. Packet-based communication servicés, and the
operating protocels for effecmaﬁﬁg such services utilizing packet-switched connections
are set forth in the operating specification,
Packet zones are defined with respect to packei-based communications. Packet
25  zones are analogous to ccﬂé, or groups of cells, defined by network stacture to which,
and beiween which, data is communicated with a mobile node pursuant io effectuation of
a packet communication service. Packet zone boumdaries define the packet zones, and
adjacent paclet zones ure separated by packet zone baumdaries.
When & mobile nade is operated close to a packet zone boundary, the mobile node
30  might cross the boundary during effsctuation of the coramunication service. When the

boundary is crossed, the mobile node must re-register with network structure associzted

with the packet zore into which the mobile node enters. Or, even absent enfry into a new

3




are set forth in the operating specification, Packet zones are defined with
respect to packet-based communi cations. Packet 25 zones are anal ogous to
cel | sPECOUS-l04 ol 08¥43cRH | s, defined by networBé¥dr ucture to which, Farid

bet ween whi ch, data is communicated with a nobil e node pursuant to

ef fectuati on of a packet comrunication service. Pac ndari es
define t heWPaR¥* 2 ones, and adj acent packet zones gﬁ’@g@gjﬁj@%d by packet
zone boundaries. Wien a nobile node is operated close to a packet zone
boundary, the nobile node 30 m ght cross the boundary during effectuation
of the conpunbGahd, B rSedilY h&R miffas rkdifed ROsrRdamY 6, Jegstasstdhet he mobi | e
node nmust re-register with network strycture associated wth the packet
zone into WHVETK LERUTeAsoriated Wik spoth g PECKeEOe. oy ey absent entry into anew P.
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PCT/ US2004/ 000289 packet zone, the nobjle node m'.%& @e rg%géeﬁfd to, or
att enpt t o remeaigily FOaPEiGiT I HEmaiRg HRoY e STHOIRS FFu ARl W A4%E h anot her
packet Zong..f: R8s BnkibdpditcadtRang cakéiQeheritog bf exeesive levebwéweshead f  t he

nobi |l e node attenpts repeatedly to regi

. ter with alternatin t wor k
struct ure SEdmEsheds rofie-FrsPHer SORFRwTE: %3%%05’& BoRSHEED D@@’S ﬁvgﬂé%gat ed
attenpts CaysemUeNekAlibeNeRleyafaeatkiry fok @ weipy ihit typiailppawters singhidd i ng t hat
i s radi o-resource consunptive. Additionally, generation of the overhead
signal i ng @M-etes stored energy of a battery power supply that typically
powers a mobi | evRaH@rap¥aild VShah eRTGE! B Widdeto baeiiedgticfess tdvedewhi ch to

provide hysteresis to reduce, or. 10 tqg prevent, t occurrene t he
pi ng- pdflg~ ¢ PEreL. teyRecrepRRpe PJP%-POI}B(FEEB&n g’é‘? p’i‘?ﬁ%sélg %?Jrsnés(%mg ; néa?“ 3 u?iéer t hat
ﬁt ilizes a gghiRs iﬁatﬁgfﬁﬁésfdr@ﬁv&:k—miﬂﬁarime; ﬁalﬁc #&emﬁﬁt uﬁm@ﬁm:g$tdp?gt_Llor oposal ,
owever, is susceptible to jncrease vel s of .comunicat j ilure, e.g.,
call drop &oweﬁgtlasqsg@gplem,@crp@pegzw% 8&%@?‘&%3’&%%%@ rarn%%ll | e node at
a networ k et 1ba, due t®dolaydd Rgilkaion cfeiptniddile hotdat 4 nevvbrksatity Bt.d apagket hat s
associated with a ancfget zone_into mmt%ﬂw{tﬁ_lhe ngegizl e 5311?) 5 O&eﬂa?ﬂxto@ﬂes . To
reduce t hi sopBadpsHPlbase stpnp, thatis pssgeip EPECHE “G8 0 be of an -
appr oprisat eyody alists. THHkuceES poksilichehd tintke Falvathue bE setdn betfanrgprepbei f i ed
val ue radi Ovaixfe.e SB%il:J, gc%tsme%eeﬁmer value is a network-specified value radio resources are
required to communieate the network-specified value to the mobils nods. Additional
problems are also associated with the use of 2 netwerk-specified value. Prediction of the
optimal value is ungble deterministically 1o be set 35 movement of the mobile node is
20  random, or at least must be presumed to be so.
Accordingly, an improved manner by which to provide hysteresis to reduce the
ping-pong effect of operation of a mobile node at a packet zone boundary is therefore
recuired.
It is in light of this background information related to paclet radie cormmunication

25  gystems that the significant improvements of the present invention have evolved




required to comruni cate the network-specified value to the nobile node.
"Addi tional problens are also associated with the use of a

“net wobHe-Epdef P @4v4Ille. Prediction of the Fptlnal value is unabl & @
deterministically to be set as novenent of the nobile node is 20 random or
-at | east e, presuned. to be so. Accordingly, an | ner by
which to gygéwg@uﬁésteresis to reduce the ping-pongbgﬁpgﬁga% gperation of
a nobile node at a packet zone boundary is therefore required It is in

i ght of this background information related to packet radi o conmunication
25 systens that the significagumngyevtetiiedtiof t he present invention have
evol ved, 4 DEC (Q6- 2004, ,04: 44 PM F , 2004/ 064292~

PCT/ US2004/ ooozgg‘3 RECFRFAT TR fard M"eﬁ%’i"%’\@eﬂ\@ BPUsE PPERTE Y 8h,

accor di ngl yssosidied rmod Ot sitychps Seilitkessetepiiarcitvien toaamestregiststaceiat ed net hod,

by whichi to facilitate selecti { t.regi Sty akion of
mobi | e noddHAr SRR BT R r s Prer e haraae b SRR 0, 0

packet radicomnbmesimaeiiaat i on system Through operation of an enbodi nent of
the present inventiqn, a.manner is.. provi.ded by.which to f orm packet
zone timng ope TPF@“I‘F?E%PG%&P‘?BBﬁ%d%gﬁé’?ﬂhﬁgﬁ#mv%nglr?g’ E’t]‘?:l?ln%gltgl“"'provi des

hyst er esi s pidiéded be ditiizk $o pdifaro pakerenetmimf opdraiops sig-ipehilg nedd detkebhen a

bi | de is. ted at a. bound .
i ng 15 aPS BRRBEURET RAIE AR e B pEHBRE O preReddfy BRESRar ot ne

need to cormshileabd ipawkedd 22 o parkbli zohalgpundfrpmat i on bet ween a network part

of the,,.comuni gation systemin ich,the .nohjl e node.i rabl e and the
mobi | e Hode. HfT ‘E%BFQ%F el“émﬁg%y%agwe?qﬁ%lmﬁﬁ%mﬁ%éﬁd?’Ehre%r%g ?o-resource
consunpt i vebsiagild nesditoanmmunicne pakeiarahe iieing tsorotalier irg@nasstyerlapasd W t h
conventional..schenes. that require. .15 interaction W twork .part of the
conmuni cat i BARCSTRFERICATR0 ST [Py hﬁ%h'ﬁflg Eéirﬁe“soﬁél@ﬁa V\%l% g%darlégi\%na 'einr?&gt he need.
to utilize Hpthaisds providslovithoeishe he@d freridir-resonrdecopaoiptive ggmading indi ng
operations, reduced, Si ling and .a, correspondi reduced.pattery power
consunpt i or?oﬁ‘l"‘)g“'ﬁ?tc?\?ﬁ"a%‘%ﬁ?rﬁ}sgﬁﬁﬁmﬁg%wﬁé SN nglﬁ%%gﬁ%r?%lﬁ% ﬂ%ﬂ "THhe present

I nvent i n, ihleercdbywipraeevak pgt ofahk enmesdnatisesystemd | ncreasi ng battery

| ongevity.

= U

By providmg hysterssis and also obviating the need to utilize radio air resovices
to perform the packet zone timing operations, reduced sipnaling and a corresponding
reduced battery power consumption are provided through use of an embodiment of the
present invention, thereby preserving radio resources and increasing battery longevity.

20 In one aspect of the present invention, a packet zome timer is implemented at the
mobile node. The packet zone fimer gelectably aperates 1o time for a selected time period
that corresponds in length to at least a selected timer valne, The packet zone timer starts
timing upon the oceurrence of a packet zone related event, e.g., crossing by the mobile
node of g packet zone boundary. The at least the first selected timer value that defines the

25  selected time period is defined at the mobile node and does not require that the timer
value be supplied therefo by the network part of the communication system.

In another aspect of the present invention, when the packet zone list maintenance
timer times out, a packet zone indicia is identified. The packet zone indicia that is
identified is, e.g., the packet zone in which the mobile node is posifioned when the packet

30 =zone list maintenance timer times out.

" A comparison is performed between the packet zone indicis that is identified
when the packet zone list maintenance timer times out and an earlier measured value
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20 In one aspect of the present invention, a packet zone timer is

1 npl enented at the nobile node. The packet zone timer selectably operates
‘to tilRe-G602004 HERI0EAEH time period that coff®dBonds in Iength to at Peast
a selected tinmer value. The packet zone tinmer starts timng upon the
occurrence QB‘Q”P apket zone related event, e.g., cCrosgifghdyedie mobile
node of a 3 K t Zone boundary. The at Ieast the first selected tiner val ue
that defines the 25 selected tine period is defined at the nobile node and
does not require that the tinmer value be supplied thereto b the net wor k
part of t hethererfnifiihepriparisonyadicaias thahtha rov hacketeepepdicisdiffame wih Ssent

| nventi-on, uhengkh d%ﬁé?%xeﬁ:?ﬂgdkdts? iR dM BRAREER rech dnidn deiciBsoant , a packet
zone indicia Is |denti et zone 1hdicia that is identified is,
e.g., the pagkeith hometwiork. vﬂmmmm Fnebi registrasign o assqsintd the wABEE W¥en t he
packet 30 #0e Aokl caatmetmg@ast ét%ﬁ &'o%?n%&rkeﬁ*ﬂﬁ%ﬁa%%z&n% per f or med

bet ween the packet zone i1 ndicla. dentified ~when the packet zone
list maiht emmvdtechtlhérmblteméeh@we&ﬁ@ raﬁlEeét“ht nagrof ediser edapdhejgitipionns 5
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t her eof . If t ari son i ndl cat es t hat e new packef zone indicia

di ffers witiimeryalue gk daiives thpectacied dme armnddimeddrydby “mﬁ‘ defresg iHeg WHURefade to
request regjafelak hQive@icel 8 oBRRELS of fﬂt@ﬁi\tﬁiﬁhﬂ Liet Retaddslive HRkatlos tO say, a
now regi stratiron to associ ate the nobi ode wth the packet control _
f uncti on/ bagfemstEat i on, or other network entity, of the packet zone 5 into

“whi ch 1 he mobig} g ARdRRASe R LREGH i utiREselctAP isiBPbubddfd sk BT _del ays

thelnltlatlon enewrelstratlon request penlng he t m ng out of
the tinmer. makilenpdre '@T@Iseéltt@wpﬂtﬂteﬁﬁbﬁl?ﬁt%mmé@mée@#ﬁ@%ﬁﬁt"ﬂ’@li@'é”@ct ed tine

period timegb Ry ddeeth AR z A8 kENESnbDEcATRY Bine®l ThdWRHSF RS fesaRebibeduces the
occurrence of the ping-pong effect and excessive registration attenpts. 10

I n another Wdisade pepmittplection dxbamadeifast pidghe selected timetgiiod. JnPPe t her enbodi ed

at the nobil e 0006 TS -SabLGIRE 1 IRE] AIRS ol £ 1381 :96kd HABnhinRIeval ue, and
correspondi ng time period, that the packet zone Ijst mai nt enance ti ner

ti mes. the slapesde be “&ﬁ@bem‘ﬁé@l@s a4 the imeryalue i olhy implepapiaions.4ba @Y on to be
made t her eat s kdeied ShSIc hEfhnrink, W8 rR5d0k98l0, & Pac®BiGiata call set up when packet

communications by the mobile node are initiated.

The selected timer value is alternately of a static value or a dynamically
chengeable value. When the timer value is a static value, the same timer value is used for
20  aperiod, such as the duration of a packet communication session. When a dynamiic
defined timer value is utilized, the value changes, such as during a single packet
communication session.
The selection criteria used by the selector are of any of many selectable variables,
measurable or identifiable at the mobile node. For instance, the length of the timer value
25 is selected responsive to the communication delay permitied of the packet communication
service io be performed by the mobile node. Qr, the selected timer value is related to the
permitted data loss rate permitted in the packet commumication service. Alternately, or
additionally, the selection indicia are related to the amount of stored energy stored at a
portable power supply that powers the mobile node.
30 When the selected timer value is dynamically determined, the value is based, e.g.,

upon accumulated statistics relating to registration or retransmissions of dats at the




i npl ementation, the selector selects a fixed value, or at |east a fixed

m nimum val ue, 15 always to be used by the tinmer as the tinmer value. In
ot her DECSrRe MOBROA AT the tiner value is §8KdBted such as duringP &
responsive to, a packet data call set up when packet conmmunications by
the, nobile nade. gre initiated. The selected tiner wajBobso@bd ernately of
a static value or a dynanically changeable value. \Wen the tiner value is
a static value, the sonme tiner value is used for 20 a period, such as the
duration of a packet communi cation session. When a dynam c defined tiner
val ue i s uhéliiezneds. Thiremantd! vimngdsamthedimes valke aasvel af Pipgnatialh MEE® packet

communi cat i on S_Z?s:?h%ﬁl;of&c el %éésm%m &Eﬁaﬁyuﬁlﬁﬂd‘a%ﬂe@@leﬁﬁﬂ.em or are of

any of rmarR/TEaR g variabless measurabl e or Identifiaple at the mobile
node. For i nst aheaysidrisds pfrander by dfe wsbroof pipnabet Appt U mappomaced Bk ct ed
responsive _to the conmmuni ] e AL hd R de@icidoliee RARIKEES ERIMTUNI cat i on
service tole{%;a @PP%%%?@B%%‘%E&#%#@E@%@ o t%{gsel ected timer value is
f el at eds t orebdneces pgninsdtdféw nokbila nodssringiteonsetion. t At because A HEf Rt

conmuni cat i an .servjce. ; b i 2Rakl e mbhi SRk aeki on indicia
are rel at e‘?inqriogle?ﬁ‘}e/ﬁig Bﬁ%ﬁo@{: E@#%@é% agr%né?rgglqtétor ed ate:%l portabl e power
suppl y t hasf thoed sortstpaalimgivithahempteork ot yWbnconyamicg@neysigsh Pier val ue is
dynam cal 'y det er m.ned Ale | refcld, Upon accunul at ed

stati sti'cs%Foé‘lr?f‘trF%}ijBm?Eétgﬁgs 1?%téﬁ18!%§%;rg%§glg]rrgn§m ssions of data at the 6
DEC- 06- 2004 MONm@iselandRbheF AediOheriom. apyiries euimeasronispariodp04/ 000289

mobi | e _pode. l.n ! 1 PRk pYRE4edi8 SoBlhicaBn €Xponent i al ,
such aéB p?ﬁogﬁgﬁéggg%@b%@g?%%ﬁﬁ%%ﬁgnegs,%te%han gs_ arelbo?h selcect abl'y
utilized byysteches elebtioneds Tirbistsglotiene ¥ sopmpeadingdasy PUTHET @ 8PadEl 3” packet
zone |ist nmintenance, Li Aefhle DEGIAES FUES 2QbwRHDEvBRRYI NG at the
mobi | e nod%',"'"F'acﬂ%oﬁge&'h%@%a%ﬁeﬁ@b%%%%%g 5 resourges requj re%gof t he

mobi | e noderesof ihe gorintrenicyion ssicon Thaneiworkewserass argeds forpetofisdrgppddi ed at the
nobi | e node _and.ut.i.l | j af e adcat ~fhenmaeik 1de Rade, free

of the needFsH¢ tllagffg%lﬁg%ﬁ\ﬂta%lﬁ?%%\é L’et mggkﬁg%f@cﬁlofathemcomrlunil tion

syst emi5r agélectedrans ofithe éirst pagiitzenreand sheott lepgtdheppiond aackeiganaisdelriitdher

reduced. | Dag %gc? &Q&k&tzﬁﬁé AR ce HIRF B RS cdBR BPRMAILS no@N dhan

associ ated et hod,” s . . . .
fimer extibits at least a first selected timer value. The fimer times a selected time period
conespending to the at least the first selected timer vaiwe that commences with the

ocenrrence of a packet zone related event. An identifier is operable at least responsive to

20 iiming out of the selected time period by the packet zone list maintenance timer. The
identifier identifies packet zons indicia when the packet zone list maintenance timer times
out,

A more complete appreciation of the present invention and the scope thersof can
be obiained from the accompanying drawings that are briefly snmmarized below, the

25 following detailed description of the presently-preferred embodiments of the present

invention, and the appended claims.




10 provided for a packet radi o conmunication system The packet radio
‘comuni cati on system has a nobile node that is selectably for

" commubiiCcr 2004 MEM04 utlsuant to a packet corffidildcation service whed: tdie
.mobil e node is positioned within a network coverage area of the
-conmuni cat Ngvel:em The network coverage area is foiRiAlufadl St packet
zone and at least a second packet zone. Initiation of registration of the
nobi |l e node at a 15 sel ected one of the first packet zone and the at |east
the second packet zone is selectably facilitated. A packet zone |ist

mai nt enance tinmer is enbodi EiehPeschiptiomelitheDrayines The tinmer exhibits at

| east a first s t nd : <Ll P | #E period
correspondi ng tgigﬁﬁéqg%&%%géﬁ%%@wg%ﬁ@é eggtate%ﬁtgiémng?ﬁl\%gaﬁ%;eﬁ ﬁ%t% conmences
with the odoeranembediofentnf fheakesont yqationds epcesdtlcevent . An identifier is
operabl e at | eaglf,05RORSIeY € plolRodels Bidbhn? YhriOfmlifhe SOhERL Alhereb e per i od
by the packet zoe Tist marntenance timer. The i1dentifier identifies
packet Zoneeirediteiive afiapnatidne! fhecadia conprigidatien sysiasheminddeyt ber tines out.
A IO & COMY, &, APHIRGEAD! Al bnftbalnlif RURTAAE KRR On and the scope t her eof
can be obtalneé fromthe acconpanyi ng draw ngs that are briefly summari zed
below, the 25 follow ng detailed description of the presently-preferred
enbodi ments of the present invention, and the appended clains. 7
DEC- 06- 2004 MON 04: 44 PM FAX NO. WD 2004/ 0(4292 PCT/ US2004/ 000289 Bri ef
Description of the Drawings Figure |I illustrates .9. functional bl ock.

di agram of a radi o comuni cation systemin which an enbodi nent of the
present invention is operable. Figure 2 illustrates a, partial process

di agram partial message sequence diagram representative of operation of
t he radi o comuni cation system shown in Figure | pursuant to operation of
an enbodi nent of the present invention. P. 28 8 DEC-06-2004 MON 04: 44 PM
FAX NO. Detailed. Desert; Lion Referring first to Figure 1, a packet radio
conmuni cation system shown generally
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Packet communication services are, for ing

15

operaiing specification. The packet communicati

i3

call procedures, the details of which are set forth §

Wo base
%r%téa%r edgﬂl‘%rh%mgase stations
(RNC) 22. The radio

stance, Implemented pursitant to packet

lJ:l‘tl'.u.% CDMA2000, or other appropriets,

i:rn service is effectnable when the

mahile node is stationary or when the mobile nodp is moving.

Communications by, and with, the mobile

defined upon a radio air interface, here indicated

20 by the mobile node iz communicated npon revers

air interface, and data commumisated fo the mobi]

link charmels defined upon the radio air interface

The commuznication system includes a ne !

stations (BSs) 18. In an actual system, the netwo

base stations 18-1 and 18-2, are represented.
The base stations are coupled to aradion

network controller forms a funciional control det

fo control operation of the base stations to which)

30 The controller 22 is, in tum, coupled to a

gateway to a packet data network (PDN) 26. Co

nnmber of base transceiver stations. Here, for pu)

node are by way of radio channels
by the sepment 14, Data commmmicatzd
s Jink charmele defined upon the radio

e node is communicated upon forward

wotk part here shown io include base
:.'lc part inclundes, typically, a significant
irposes of simplicity, two base stations,

stwork controlier (RNC) 22. The radio
?ice that operates, amongst other {hings,
the radio network controller is coupled.
Lgateway (GWY) 24 that forms a
!'respondani entities, such as the

correspondent entities (CE) 28 are conpled to the packet data network. A communication
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network controller forns a functional control deuce that operates, anongst
other things, to control operation of the base stations to which the radio

‘net woltR-Bott04 o0 84:4bFcoupl ed. 30 The contrdBP¥ . 22 is, in turn, cdupPed to

a gateway (ON 24 that forns a gateway to a packet data netvvork (PUN) 26.
Cbrespondent entities, such as the correspondent en ' 28 are
coupl ed t oVPRENAMYI kot data network. A communi catlot',blmhgﬁ'l‘"g&?gde i s
stationary or when the nobile no call procedures, the details of which are
set forth.9 DEC 06-2004 MON 04: 45 PH FAX NO. WD 2004/1164292

PCT/ USZOO%Q:Q%@L@ME’Eb%@@ﬁ&m&ﬂémmbmm&mmumbmWSﬁMe 12 and a
correspondent entity, such as corr.esp t ti way of the
radio air CPREEPMARECAIY ZHhEYiTR ‘:'Eg’? F}an %?feﬂ dﬁgamé%%nwﬁlgnﬁl L(:Ja%%ﬁﬂl'eon system
Packet  COMypRnGRbion Sysihne mmewammm anayffeafusiiabk eay owicksdhed
connections to permt, the conmyni cation .of a packet 5
communi cat |38H°1’§€FWE@°’“I4H5"'W%F‘l’QmB‘éﬂ“fahglf f%g é%slﬁma"r%%?‘%gat %c%n system al so

i ncl udeg acglgﬂigﬁlbﬁealgﬂ-elegl ty, a packet control function (PCF) 32. The
packet contr ol functlo odi ed a e, radi o
net wor k controIFI'?“%‘?rﬂ‘E’*E"'Zor aﬁetgb?qﬂ%‘{% <fnns'é' afs\?\'/e]%%&agérﬁﬂlﬁ \/I\]/l%esrngg The packet
control fu ‘gmagﬁn@&rﬁﬁcabﬁ(mamuwhmﬁacmmf fupstipkedt endedied At ibabisons, at

| east in O the r part of th a r oredhskration of

t he nobi | e SKEeRs 18¢tgpra 8% gﬁm‘iﬁgﬁrqgrﬁr Hi:' Equge{gb%eas | n pal?[{g.3 by the
packet contyyehadkeitehird ancRae bditrolk ontas aspectslef panied commutieiipas kideestindi o
communi cation syste In the tem Eigure 1, a first
packet @onéi@ﬁd‘PEa%&%EF%WW?ﬂr%%@ &?ééamfl a ?%\reﬁbkgéﬁbde iJa second
packet zonendgcé, &c@ﬁﬁﬂﬁﬂaﬁtmpmwm@mﬂmnmmm-2. The 15 associ ati on
of the packet z s with t ti0 18 | i y y. Packet
zones are defl F%‘“P‘r"f'%&%@? ?16 EH{ er ﬁ]r’%ét%eh?@!eone

correl ati ongxgh mgygnam Etemfmgm@ml Ilﬁﬂtpmkétczbneziﬁlesss@@atah‘dltﬂﬂlﬁéﬂ?é separ at ed
by a packet zon nera 1 Ler t he

net wor k parstt’mﬁ? ﬁ E@“@ %?Pﬂsyéﬁ%?ﬁ%@“tnﬁﬁ%%ﬁg ?‘%%% 1;%.26 Ithﬁl n which

packet gpneasideationd diﬁhé‘liﬁhkéteom ahethitlee uasmatmmmwds exsmplamgotlpc Badkeigongs whi ch

'I[‘ le g’? te):‘ |e§ qzrgd‘%@qﬁ?] g?-%a%é%g] egil ‘fm =] one—tgl’n%s coﬁ&ﬁwﬂ?l%nein%%ﬂes

The packet zones 38 and 42 are sepaxated by a paf.'«lxﬂt zone boundary 44, Generally, the
mobile node alerts the network part of the commumication system of its location, L.s, in
which packet Zone that the mobile node is positioned. At the location at which the mebile

20 mnodeis positioned in the figure, the mobile node is registered to be in the first packet zone
38,

Due to the inherent mobility of the mobile node, the mobile node is
repositionsble, such as during en ongoing packet communication session during which 2
packet communication service is effsctuated, or in which the mobile node is otherwise in

95 an active stals, and might travel to, or cross, the packet zone boundary, When the mobile
station leaves the packet zone 38 and enters the packet zone 42, new registration of the
mobile node, to indicate the positioning of the mobile node in the second packet zone, is
generally initiated. As noted previously, if the mobile nods passes back and forth across
the packet zone boundary or appears to do so, repeated registrations might be initiated by

30  {he mobilenode to report its location in one or the other of the packet zones. The
multiple registration attempts consume radio resources as well as causs depletion of

stored energy at a portable battery power supply that powers the mobile node.
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38. Due to the inherent nobility of the nobile node, the nobile node is

‘reposjtionahl C s during an ongoi ng pag conmuni cati on sessjQ
duri n@ﬁ@r@ﬂﬁliﬁaﬂégﬁge@ comuni cati on servi cgrﬂkglbeffect uated, or i n%\'/\/r{ﬂch
~.the nobile node is otherwise in 25 an active state, and m ght travel to, or

cross, theypapkelnpgone boundary, VWen the nobile stgif@aclspamngs the packet
zone 38 and enters the packet zone 42, new registration of the nobile

node, to indicate the positioning of the nobile node in the second packet
zone, is generally initiated. As noted previously, if the nobile node
passes back andPurmetio axerolndimentef tpeprkastt ineton Sempbisnase iBgwisars to do so,

repeat ed regi.ablak io?&?e:ﬂ%}oﬂme%nﬁg rfcl’lc'(;ﬂfréc.f[cﬁtgﬁ%nﬁé’n %ﬂ%ﬁﬁ:ﬂ?ﬂé&aﬁr}gﬁfi t F report

Fts locati I'n one or the other acket zones. ple
regi strat i operagstte pyvise bpvieresieto limdites ecswermee ekthepingwng efectc Aye@igépl et i on of

stored ene 1B . Wor-1 3 WYAVA : . {he nobile
node. 10 &%ﬁ@%@%@gﬁpgﬁ %‘t‘%ﬁy&%gm 5%&}2&{5)! fﬁ%ggﬂ%ﬂ%/ Us2004/ 000289

Pur suané  t doasmolantybv comprandsor e ipshaigione 19 agded by e HFBBTK BY FiBtle
i ncl udes g Bl iffiriado mgaq@&d R reRtrdd1fe BERFFRRsdeeNt i on. The

apparatus se operates to E)row de hysteresis to limt the
occurrence of tFhe asbaigiugdhig cenpied éq the pRnsegimerclauiny eidhcraehilseie sl devi ces

that provi de by st £-efhSpartiRnbPRAERI Y148 1S self-contained, i.e., 5 does
not require conmmands or other i1nstructions to be downl oaded by the network

by way of the Themgtieithat frmdhegpaatnsts gpdmationshy remeid AEd 8 ces are
t her eby;oCORGAEN& abie ﬁ%@@&g&@fwﬁaﬁﬁmﬁs EPHBRLRRNS AebiddUianasRiNer circuitry

of the nobile node, here alnted of a receive part 52 and a transmt part
54. The ent¥eiligs t hat formthe apparatus 4S are functionally represented

and are 10 i npl eREphabhe iddRd AN patkesldng thatRIIGde s 5@ STHWiAk:Gor | t hns

execut abl e by procéssing G rcwtré. The apparatus includes a packet zone

mai nt enanc&elediably enepable tsgme foyat legshirst geleoted dime perasey Toerd € o tine for at
| east fi rS%ex&%édeaﬁﬁee&ﬁtoaHﬁ%&i@aéﬁgﬁmm??&eﬁgﬁmﬂﬁa T2, agkemtyed tine period

or periods are provided, here by y of t I ne 62. In the 15

And
exenpl dfy iersImise implemeationsthe appamh fumther inplpde & selprior Gl dast selec tBe t or 64 t hat
sel ects t Neenglne BENLE B hredidiB el MBLRA hids that the tiner tines.

The selector selects the lengths of the time periods by any of varions selection
eriteria. The lengfhs, in one implementation, are statically defined and in another
implementation, are dynamically defined. And, in one implementation, the Iengths of the

20 time periods are fixed valner, identified, e.g., at 2 memory location (FV) 66. Exemplary
selection criteria by which the selector males selection inchude a permissible packet
service type delay rate, here provided o the selecior by way of the line 72, a permissible
packet service type data error rate, here applied to the selector by way of the line 74, and
the level of the stored energy of a battery power supply, here applicd to the selector by

25  way of the line 76. Sclection is made based upon any one, or combination, of thess as
well as other selsction criteria. Generally, when increased delay rates are permitted, the
timer value selected by the selector is of greater lengihs. And, as the permissible data
error rate increases, the length selected by the selector correspondingly increase.
Additionally, when the stored energy level of the batiery power is large, the timer value

30 length is shortensd.

+ Dynamic selection of the selecied timer value permits changes in the timer values

o be made, such as during effecmation of a packet communication service. The changes
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The sel ector selects the lengths of the tinme periods by any of various
‘selection criteria. The lengths, in one inplenentation, are statically

‘def i N§-BnA04 HOKBGAEH i npl enentation, are F@yMani cal Iy defined. AfRd,3in

.one inplenentation, the lengths of the 20 tinme periods are fixed val ues,
identified, , at a nmenory location (FV) 66. Exe tion
criteria- Bvoﬂmﬁ@%w?he sel ector nmakes sel ection |nclﬂﬁéﬁ@¥8%@ﬁ3§£|ble packet
service type delay rate, here provided to the selector, by way of the line
72, a permssible packet service type data error rate, here applied to the

sel ect or by, tﬂ@i&f‘aﬁ sEl@@cﬁ& bifhe édect @R mér&ﬁerhﬁ\ﬁﬁlﬂn@ifmlﬁdﬂﬁﬂﬁﬁﬁ ew]l&n gy of a
pply

battery power s

ere ap lied to the sel ector he |ine
76. Sel ect sAndesistegtien 9 atde Eaﬁyw%alwhléwﬁmﬁ%{%@ \%@/ I{aﬂs’ e as well
as ot her S&%fﬁ&tlﬂn%l&{ﬂldtp%fs.lﬁlt to%@ﬁ’lcﬁ!:t'cb{mm\ﬁ’fﬁ%ﬁt1dn@§ﬁﬂ@%ﬂi&eﬁﬁbﬁmdﬁfﬁﬁ es are

permtted, tinier “value selected ﬂ}éq.t e selector is of greater
| engt hs, Afhd fimesvalure Aswrafivatiqup Fasiogppedse the paget dap BpprEissietd st he | engt h

sel ect egl bYodddEr, &%sﬁgfa% 1§£rarsﬁﬁfé@fﬂg1hr§'lginﬁmhﬂﬁé 8ASEy ofﬁﬁlﬁﬁﬁemr@hﬂw, When the
stored energy "ével he atte%%{tpomer IS I gfglre ,gegw 1 g@l ue

length is @'ﬁ’@ﬁ@ﬁ@dgamﬁﬁ%ﬁi%ﬂ%@ 7 s besm disgardedhvihe RRRRTk AT oL %F Le permts
changes i ngdhandidRbe byskal, US Backlo®r thee d¥RBiRon i§ M@:ﬁlsa@cﬁtaﬂly&ﬂaﬂ@bﬁﬂieeahmm‘t ion of a
packet conmuni cation service, The changes P. ll?y C—O 04 NON 04: 45 PM

FAX NO. . WhepGodnaimendoo meny Wsoniod Fognpiegs Tgamﬁ"ée ee’ﬁ) fs sel ected by

the sel ect Mckaﬁzﬁnécﬁi&&lﬁﬂms@& in brld 1ﬂﬂﬁmbﬁfﬁﬁcﬁlnﬁﬁﬁcﬁ&ab@ﬂﬁa delwwaweefn@m i nst ance,
detection is made at the nobile node of

a_hi transmssmn rate of the
packet 10dardsiadispativerit-cQrignstion sfonsidered g hﬁ&%@@'ﬁ AR BR R TS ser vi ce, the
sel ector r%mmagﬂgdﬁéeﬁpgngﬁ@hm Any of various factors cause the packet
data retransm ssions

owever, .nm ssi dat.a. |s at a Sta}g’%%fﬂf a bur st
wi t hout the del T@eaaylceéﬁc’l}wtmﬂewéwf wa%@e%ﬂ
possi bi || t)éettdg%ha%hﬂ@ﬁﬂehﬁ&caﬁﬁ@uﬂuﬁaﬁd&@ladvimtomeammmﬂte Jmase. of the

communi cation system A back-off type,selection i el ec ny made by
t he sel ect d¢ HmgyEpes fP’bﬁ'“ﬂlﬁE?“QﬁE‘émsP‘?}@lWﬂ Eﬁ%ﬁ%@&@@%‘ﬁ@ﬁ?\ﬂ% Ofis are nade

by the jy @b'MﬁﬁggeWﬂngﬂ%%&hﬁﬂﬁ}aﬁm&ﬁbﬁ Sft!:léﬁﬂmgloﬁttﬁﬂﬁﬁmhenent ation,
to increase the delay between the ori at,i atte natlonls
consi der ed Preyidsd Hé%‘ﬂ’@&l Shett ﬂﬁrdlxa%%ta’heq%éﬂ%ﬁa%*’fﬂ nSiffeat Dfﬂmh

out of the tiner, a pacleet zone indicia is identified by the identifier. In the exemplary

implementation, the packet zone in which the mobile node is positioned forms the packet

zone identifier identified by the identifier. Here, the packet zone in which the mobile

20 node is positioned is provided to the identifier on the line 88, here provided by the receive
part 52. ' _

A packet zone list 92 ig also maintained by the mobile node. Entries contained co
the tist identify the packet zone in which the mobile node was earlier indicated to be
positioned.

23 The apparatus alsc includes a comparator 94. The comparator is coupled to
receive values identified by the identifier and values of an entry contained at the packet
zone list. The ¢omparator compares the values and determines whether the valnes are
similar. If the values correspond, the packet zone in which the mobile node is positioned
when the packet zone maintenance list Himer times out corresponds {o the earlier

30  identified packet zone. If the values are dissimilar, the mobile node is defermined to be in

anew packet zone, relative to the sarlier indicated packet zone.
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occurs between adjacent originations. The packet zone mai ntenance |i st
‘tinmer commences timng" e.g., upon packet call set-up at the nobile node,

i ndi dEET6rRI06HONEY'dh Pire provided to the ti 8% Non the line 82. Thé t¥ner
times for a ti rre period corresponding to the selected tinmer |ength provided
on 15 the line 62. Wen the timer tinmes out, an indi bﬁ?&u)ﬂmz@he timng
out of th@VQ?nf’r‘E‘}("‘?"% provided to an identifier 86. ime at which the
identifier is notified of the timng out of the ti mar, a packet zone
indiciais identified by the identifier. In the exenplary inplenentation,

t he packet zonerﬂerapmwﬁmmmésla&agi@@t&lohmqm&'r/ﬁzimeﬁfWhﬁsthehe packet

zone identifier identi t identifier.,,. t zone in
whi ch the FRSERAFAPrSigt eﬁ’é‘)‘ﬂ@ 1@%5‘%‘1%?8%% S?@%W&)ﬁéﬁ”ﬁ(g@%ﬁgﬂg éntifier on the
i ne 88, hpwRameideRtchyinithe iy rodiado ﬂmaaqucﬁa/iniﬁatgam:ldéhe zone list 92 is

al so mai ntai ned by.the bi |l e .n Entries con t identify
t he packet ’7526‘??@{?%“ ﬁ%ﬁ?@eﬁ%ﬁ'%mﬂgﬁ e%h\?\%sspré’g?% 35 |n‘r%% ﬁ%?@&ﬂ% be
posi ti onedmeaﬁbﬁam@ppar atus al so includes a conpar ator 94. The conpar at or

Is coupled to ece val ues identified b e d val ues of an
entry cont ai nedr'cﬁfm lﬁs,eﬂ*ﬁ-?lﬂa"g%ﬁsnﬁ rP%”Eﬂ‘.m% eﬂggﬁ&aﬁé’{%ﬁ%ﬁ%ﬂ es the

val ues androdféseyand M@umhﬂedaﬁfnnlmetmai tiress cut e seddetrl Hene petidd. tAmL val ues
correspond, the cket zone bile n ' when

t he packet P¥PE BT SALR 1#%‘1[” Gr?%o h]fm% Jh Pm%%?#e%%%ﬁ (g@l? e earlier
30 identif ispabvpieddais oiﬁﬁﬁ’maﬂdf; mhémgaiimhctmmefﬂwgmﬁmaﬂmﬂoh@ h@dﬁﬁbﬁ l e node is
determ_ned to be new packet zone, relative to the earlier indicated
packet 1 on@ﬁﬁﬁegﬁ@ﬁg 2004 MON 04: 45 PM FAX NO, WO 2004A) 64292

PCT/ US2004/ 00028gu-Ehd hasprpies dispresehiatioh ehovimgeheralbsat 102, efretation pbwm

requester/injti.at 0 (] the nobile
node is pﬁ'f“k’?%‘f‘?‘é‘% ﬁlagreﬁ%&fuﬁé%%jeﬂtsu@o%%%@agﬁm (Egl ggﬁ%ﬁﬁgggﬁil A
det er r ni natgémeral bSerpiew\off the deptrasertidtion ietipats thet he mperitiatore perfameha the

| at

ter/ t ded t
hetr ansnPbis sty wedfr s Py 2 bkt e, St Bste s 5 PEC D20 et
zone meisnt enanc&r&,ﬁndm mdicaiedisyihe Blgils 1 04asdiasiion is quﬁedtatleaﬁ’f e figh| ayed at | east
until ft- timer, tioes,o QU { N8 SRLESLEN 1}]) '{H‘?ml&%dng fhainfBEhoe st timer to

dsfine the time period during which the timer times. Responsive to the ocowrrence of an

b4

event, timing commences, indicated by the block 106. Timing continues wntil the
selected time period times out. Determination is made, indicated by the decision bleck

20 108, as to whether the time period has timed out. fnot, the no branch is talcen and
detenmination is again made. If, conversely, the time period has timed out, the yes branch
is taken to the block 112, and a packet zone indicia is identified. The packet zone indicia
forms, for instance, an identification of the packet zone in which the mobile node is
positioned when the timer tirmes out,

25 Comparisons are made, here indicated at the block 114, of the values of the packet
zone indicia just-identified together with values previously obtained.

A determination it mads at the decision block 116 as to whether fhe comparison
indicates values to be dissimilar. If not, the mobile node is determined to be in the same
packet zone as previously positioned, and a branch is taken to the end block 118, IE

30  conversely, the mobile node is determined to be positioned in a new packet zone, anew
registration is initiated, indicated by the block 122. And, as indicated by the segment
124, registration is initiated.
13




because the tiner value is selected at the nobile node, the apparatus is
“sel f-contained, that is, downloading of conmands including the selection
“of t WECt08n204 Vg Géi46dMbe used at the 10 tiré¥ Nare obviated.. Figufe 4
illustrates a representation, shown generally at 102, of operation of al
enbodi nent of the present invention, such as at the shown in
Figure 1. VMO Z#&W¥?93| overview of the representation ?ﬁﬁ?@gb@@nﬁﬁat t he
operations are perforned at the nobile node, free of the need of control
by a network entity, such as the PCF/VS. 15 First and as indicated by the
bllock 104, sel egg L}gu?%ibﬁs B sOht Ahabi@Ashe BmfngafdperBaheiot #e mabiter val ue. The
timer value is used by a packet. zone mainte anqe“f t timer W. define the
time periodﬂ@mﬂﬁmkwWﬁﬂ%ﬁﬂﬁﬂé”@@ﬁﬂﬁmﬁﬁﬁ€§wﬁﬁggﬁﬁﬁg SERSEIE A "SECur ence of an
event timng COfERG e d&@ﬁbm&gﬁ glpymteﬁed blzaples #Gmplbmenting foont i nues unti |
the selected tinme period tinmes out. qﬁéernina%ﬁgr is.gg%e,.gndicated by
the deci si éwveriogcmd ity searm, of fig IEETHpRANANY DRHRECES n‘b‘“’el}”i“ Ka% tined out. |f
not, the nq.hraneh Ti]@ﬁt:%ﬁ&@frﬂ@i&dsenﬁﬁ{r&ﬁm 9 dkfire bl thedgldwingrelaiens. | f
conversely, the tinme period has tined out, the yes branch is taken to the
bl ock 112, and. a packet zone indicia is identified. The packet zone
indicia forms, for instance, an identification of the, packet zone in

whi ch the nobile node is positioned when the tiner tinmes out. 25
Conparisons are nade, here indicated at the block 114, of the values of the
packet zone indicia just-identified together with val ues previously
obtained. A determnation is nmade at the decision block 116 as to whet her
the conparison indicates values to be dissimlar. If not, the nobile node
is determned to be in the sane packet zone as previously positioned, and
a branch is taken to the end block 118. If, 30 conversely, the nobile node
is determned to be positioned in a new packet zone, a new registration is
initiated, indicated by the block 122. And, as Indicated by the segnent

124, registration is initiated~ P. 33 13 DEC 06-2004 MON 04: 46 PM FAX NO

P. 34 WD 2004/ 064292 PCT/ US2004/ 000289 Al |l operations are pursuant to
packet zone timng are perfornmed at the nobile
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node, thereby mnimzing the radio resources required to provide hysteresis

‘are minimal. The previous descriptions are of preferred exanples for

i npl ebFenit-2ig4 ta 04346\Rnt i on, and the scope dAXtAe i nvention shoul d Pno¥

necessarily be limted by this 5 description. The scope of the present
invention is defined by the follow ng clains. 14 DE?&Q/@%Z%Q%}M 04: 46 PM
FAX NO. WHCUA4884292" PCT/ US2004/ 000289 What is clarmed 1S5, 1. In a packet
radi o communi cati on system having a nobile node sel ectably for

comuni cating data pursuant to a packet communication service when

posi t i onedwnWid Hiithed 7€t WOr kK coverage area of the communication system the
networ k coverage area 5 fanned of a first, packet zo J.east a second
packet zone, ah i mpP@PaskeHpdgLomgEHeatop Fustepty a@gla&%%ggﬁé@fsg%?*ﬁ?ati ng

; nitiati oLrnmnmE:ﬁnﬁicﬁth%aiahaqﬂrmrit td‘:ﬁpaﬁlﬁdﬁbdmmﬁctgontmfce slengosiddnedne of the
irst packet zone apd the at |east the.secon acke @l [, appar at us
conpri si ng¥itun HRERAF coTREe Iafﬂgffﬁﬁfcmn@%% gn f’fsﬁﬁieﬁwg%%{%ge%% [???e nobi | e
node angl lfmexh Hiitst peketzoheamd bt 18ast 4 fesdndyatiected, aiimpovaradniel sai d packet
zone |list naintepan jnmer.for . timng a. selected ti r.od

cor r espondPRGLEDOT i ""Zt‘%’hrlr?é‘ﬁ tfm”tgﬁﬁlhL tf“?"?? reggﬁgt&né%ﬁ}ein%ﬂ&\}%ﬁ&gg comrenci ng

Wi t h occurrpsEuRfof thefaalseilcroneaiqhed: tastahenrtondpadketang,deldt i fi er operabl e
at | east responsive to timng-out of the selected tinme period by said

packet -zon@PH8t CHREFi8nance tiner, said identifier for identifying a
packet- 15 zone i ndigdcRetaberlissabidtepackiheazamiedied stthemobileavednad timer times

out. 2, The apparatus af clajm.l further.c | Sl reqi.stratd on
i i 2l SHPes b bRk i BTGP R R SR 0T,
i denti fi edidag s adlsbtdddizimd pefibé corresminding toethe sttieastt thefirsf solecih iimimtalusg

regi stration of .the,pobile node n the.r ~zene indicia ?0 identified
by said id@‘ﬂ”ﬁ‘ﬂlﬂf’%ﬁWgﬂg'f‘%lfm’&ﬁatugaB"’%ng?eirg%%gi%ﬁ% aégl ues thereof. 25 3. The
appar at us of cl ai m #n Mhsife; fpetdhie 28 he chpehsivi hetimpiag-owcd! dorpletiséima  sel ect ed

7l mor vl U Phe e B e patiebafnk e G ARLEF g 0T

r eSponsf Vezdne irdicid witatsaid philesdone G mutnttingwe itiorer fimet @,

2. The apparatus of claim 1 further comptising a registration initiator adapted
to raceive indications of the packet-zone indicia identified by said identifier, said
registration for initiating registration of the mobile node when the packet-zone indicia

20 identified by said identifier differ with eaﬂicr—_obtained values thereof.

3. The apparatus of claim 1 wherein the selected time period comiprises a
selected static time period corresponding o & fivst selected statically defined timer value,
the first selecied statically defined timer value selected responsive to at least 2 frst

25 communication factor.

4. The apparatus of ¢laim 1 wherein the packet communication service is of a
selected service type and wherein the first communication Factor responsive to which the
fivst selected statically defined timer value is selected is related to the selected service

30 type of the packet communication service.

15




4. The apparatus of claim1 wherein the packet communication service is of
sel ected service tF%pe and wherein the first comrunication factor
e

"‘?espo‘?@l‘[:@ézo% o D€446 ¢ first selected statffedPy defined tinier Val¥fle is

.selected is related to the selected service 30 type of the packet

conmuni cat\%g‘, gﬁr%i,ce. P. 35 15 DEC- 06-2004 MON 04: 4B~ -fanskfdozkp FAX NO. P.
36 WO 2004 i ’é‘ PCT/ US2004/ 000289 5. The apparatus of claim4 wherein the

sel ected Service type of the packet comrunication service is permtting of
a selected comunication delay and wherein the first selected, statically
def used tiner \sal ueThsampiarabsiof slaired wheadn the selheedwracetting of dirRifAictat i on del ay
permtted of the packet. c ni.cat 4 VG Bumi Siod Adav3RR Midteisnof claim 4
wher ei n th&onéﬂé\'f"éc@g e?é?evﬁgggﬁ%%ga%af%lteﬁgc{%dg%w gom’ruyflaiacati on service is
per i t t i ngfaf sshcsé betdatig deffited tinpswilueas Greatigralgiedte the selpded | st sel ected
statically defined tiner value ks ] Lefivmit8loAtkadict 0 the sel ected data

| oss rate Gcﬂlé’?‘?ﬁiﬁag%%h% y’feﬁ%m%ggi@?b@é%m %:ﬁg'ti on service. 7. The appar at us
of claim | wherein the nobile node is powered by a portable power supply

l:l%yof LEMEY Wﬂ&&ﬂ‘ﬂfk%ﬁ:i: kdicd dypesdr BRbRRA ed

that exhibits sto
statically def ?Sned :I:ﬁ%%g&\% ue 1s inversely related to the stored energy

| evel of tbemparitatih esrvipoispersitiopbia seBoted i lsprtcard ¥hgendpedifh | wherein
the first sel ecgt i NeF : d Ld@datdiosd A appar at us
of ol ai m 1 St Ry e e e o,
sai d sel ectpemitfedrof thelpecitci rgnmbracativn fevast the first tinmer value and wherein
sai d pg@ket zone |list nmaintenance tiner is adapted to receive indications
of selections made by said selector. 10. The apparatus of claim9 wherein
t he packet conmuini c theeppmenydfckim 1 wherein the mobile node is powerecd by a

portable power supply that exhibits a stored energy level and wherein the fivst selected

statically defined timer value is inversely related to the stored encrgy level of the portable

power supply.
15
8. The apparatus of claim 1 wherein the first selected timer value comprises 2
fixed valus.
9. The apparatus of claim 1 forther comprising a selector embodied at the

20  mobile node, said selector for selecting the at least the first timer vatue and wherein said
packet zone list maintenance timer is adapted to receive indications of selections made by

said gelector.

10,  The apparaius of claim 9 wherein the packet commumication service
75 commences with a packet data call set-up and wherein the at least the first timer value
selected by said selector is selected responsive to the packet data call set-up,

11.  The apparstus of claim 1 wherein the packet-zone related event,
responsive fo the ocourrence of which said packet zone list maintenance timer Tmes for
30 the selected time period comprises deteciion of passage of the mobile nods between the

first packet zone and the second packet zone,

16




25 commences with a packet data call set-up and wherein the at |east the
‘first tinmer value selected by said selector is selected responsive to the
‘packeREC#r20¢ 0 0dedp-Riip. 11. The apparatus df¥dlai m 1 wherein the
packet-zone rel ated event, responsive to the occurrence of which said
packet zone |ist maintenance tinmer tinmes for 30 the Lme period
conpri ses WEPHUHIh of passage of the nobile node bé’?\?\@gﬁ;ﬂ?ﬂ’g%fi rst packet
zone and t-he second packet zone, 16 DEC-06-2004 MON 04: 46 PM FAX NO. WO
2004/ 064292 PCT/ US2004/ 000289 12. The apparatus of claim| wherein the
packet - zone i ndixci a The efatahisefclhyn 1 watreinitlsgntiief-ter compdésdEcdn | ndi cation
of in which, of, t fast. and .al l.east. second.packet, . ctively, -
that the nﬁ%ﬁ??dgm H‘é‘“’?@“ﬁ%‘@i@ﬁ@ﬁ%?f B W%ff.?’ #H‘g%é%%gr%fegﬁg%méﬁ%?% 12 further
CoNpri si Ngzéne enpatiatigrihadapactie nbde is peitenvd val ues representative of the
packet-zone indicia identified by said identifier and earlier-obtained

val ues thereof, said conparator for conparing the values provided thereto.
10 14. TFhe appariat ushe bpeksisraf d3inwtefueher compdsigrampanpatior adaptediieer gener at es

a registration request signal. of val ue .re L -t of a
mobi | e- nod &G AT 5?31?§ﬁ“mt%1‘7@ﬁm83ﬁ%5ﬁ°§18Wdﬁ%ﬁi %@%@bgﬁﬂgg%%ﬁ%%%%ar at or
i ndi cat es dirfigiondirdivhiuesihbredfaiicotdperatoy &lr uespariep the yelngsgrovidedof t he
packet -zone_indicia and the earlier-obtained values thereof, 15 15. The
appar at us gtfmeé‘f'ai m 1 wherein the selected tinme period conprises a selected

dynam cal l y-determined tine period of a dynamcally alterable length. P. 37

16. In nmet hod, pf muni cat i.ng. i n, a. pac | i,Qn system
havi ng & nobi | eltﬁodgﬂjgﬁ%%éi%qff%%% gg%ﬁ%@ﬁ%ﬁﬁ%ﬂﬁgﬁg{% rns‘(::g:%'gléﬁ1(:?1 to a packet
20 communi eafistatorsedussicignahei vplos tayingtinginitiatitn of aanabde-nolelkcegoaipage ar ea of
the comuni,cation _.syste t networ k .cover . Al ea . .a first
packet zonévﬁﬁﬁolﬁmmg‘{&%cdg’gcs%ﬁﬁ%p%%g m‘?’%ﬁ%@%ﬁ’ﬁ&n@é@%\%ﬁmof a net hod
for sel ect alhys b@edchiatied offtte packu-eomtindiria aid heeglr-obrinohvaiiestlrechobi | e node
at a selected one of the first packet zone and the at |east the second
packet zone, said nethod conprising: 25 timng, at the nobile node, a

sel ecteth ti me pts.i odThetdpparsied afctabnl 1twhemipbe sadatied time period comprises a

selecied dynamically-determined time period of a dynamically alterabie length.

16.  In amethod of communicating in a packet radio commmication system
having a mobile node selactably for commumnicating data pirsnani to a paclet

20  communication service when positioned wifhin 4 network coverapge area of the
commumication system, the network coverage area formed of a first packet zone and at
least a second packet zone, en improvement of 2 method for selectably facilifating
initiation of registration of the mobile node at a selected one of the first packet zone and
the at least the second packet zone, said method comprising:

25 timing, at the mobile node, a selected time period, the selected time period
corresponding to at least a first selected timer value, said timing commencing with
occurrence of a packet-zone related event; and

identifying, at the mobile nade, upon timing out of the selected time period
during said operation of timing, a packet-zone indicia.

30

17.  The method of ¢laim 16 further comprising the aperation, prior to said

operation of timing of:
17




corresponding to at least a first selected tiner value, said timng
‘commencing with occurrence of a packet-zone related event; and
"|dentW%yWMQM4§@NﬂﬁéﬁﬁﬁblIe node, upon tini ngtbde. of the sel ected tiPesd
.period during said operation of timng, a packet-zone indicia. 30 17. The
‘nmethod of claim 16 further conprising the operation, r|or t%

oper at | onwoolodesTing of : 17 DEC- 08- 2004 MON 04: 46 PNMIGE I&B‘iszi""BE’ 38 WD
20041064292 PCT/ US2004/ 000289 selecting, at the nobile node, the at | east
the first selected tinmer value. 18. The nmethod of claim 16 further

compri sing the oper ali.ansof sEQuML SlRONas 18 Hesel seloed paekednzone | ndi ci a
with an earlier-obtalned value thereof. 5 . The nmethod of claim18
further conprising the operation at t he nDblle node of requesting

regi stration ofyg he mgia{lﬁdgpggm%@ab&ﬁmﬁfgaﬁd ®Arafbn efawpatikinga i ndi cat es
dissimlariti es bet e val ues representative _of fhe packet-zone

i ndi ci a antlalug ¢fdhenpeketgpnypdise mel 2 sIrigo AP Ia¥e 15950, The et hod of
claim1Z wherein the packet communication services cormences at the
mobi | e node, with a packet data call set-up,and vvhe tstﬁl d olperatl on of

selecting i s pel or g medsd ohelpipel & Fribas o th?ﬂ’[e 8%? BP™p. 18

node of requesting registration of the mobile node when said operation of comparing
indicates dissimilarities betwsen the values representative of the packet-zone indicia and

the earlier-obtained values thereof,

10
'50.  The method of claim 17 wherein the packet communication services

commences, at the mobile node, with a packet data call set-up and wherein said operation

of selecting is performed responsive to the packet data call set-up.

18




