W) 2006NS438-t i' C'CK2200 MMJOo SYSTEM AND METHOD FOR REG STRATI ON AND
PACKET DATA RECONNECT Field of the Application The application relates to
regi stration and packet data connect in. wireless systenms. 5 Background To
conply with the 3GPP2 CDVA packet data services standard "3GPP2
C. S0017- 012-*A5vU00%3pat a Servi ce Opti ong for Spread SpeltlriA'Sytiins:
Service Options 33 and 66" (also knowmn ‘as Tl 7l 707.12-B), a nobile station
with a dormant packet data 10 session is required to "reconnect" its packet
data service whenever it detects a change in SystemID (SID), Network ID
(NI'D) or PacketiZonel) DEFRZDDyOpaksimet Byaiassosiat edoxit oathe rawcrEkess
network. The reconnect process is required to maintain PPP (point-to-point
prot ocol ) Eonkéctd viltey Mippldéaseithe 15 wirel ess network needs to nove the
so-called "R-P" interface (also known as Al0 and All) between the Radio
Access Network: - (RAN. and,the:Packety Pata Seruleing, Node (PDSN),@ssoci at ed
with the packet data service or in some cases needs to assign a new I|P
addr ess to“tHe GBHIAE staribnleThesysdcornect process 20 requires the mobile
station to send an Origination nmessage with Packet Data Service option and
Dat a Readyni@cenchd(DRS) bit set to 0. The wireless network nmay assign a
traffic channel to the nobile station when the reconnect process takes
pl ace. A feature calj__l ed "packet zone hysteresis" is included in 3GPP2 25
C. 50017--012- A v1.0 n“Bfdef Yo m Mi5ir2E PEhePRonet g Fecomiedt ceat t enpt s
when the nobidde st atizenz novese baak :and +fiont hphet ween, ; e systenssLsuch a
SID N D PZI D bolugdaar‘%%. To inmplement the hysteresis feature, a npbile
station ke&ps T 48R ot Vi ST ed™ systamsei APa PRt iteh 4% dalred< Paeket
Zone Li st"ad mi3GPP2. 308 S09L{-0l2 Arareaschy.ent ry exeept: theapstifgcently
added entry has an expiry tinmer. If a nobile station revisits a system
whose 11 néi**¥as nof é&g‘i”r‘é%o' Vet diFrtegbest hotPHAVE &N adacavARe
21M6/ 084 38in 6B Aioﬁ@fé&ﬂglﬁcﬁk@@%e@g,S?Q@Qﬂ'ﬁDr@&ﬁﬁﬁ“%@%%brk’ID

(NID) or Packet Zone ID (PRID) parameter associated with the

wireless network. The reconnect process is required to

maintain PPP (point-to-point protocol) connectivity in case the

15 wireless network needs to move the so-called "R-P" interface

{also known as ALG and All) between the Radio Access Network

{RAN) and the Packet Data Searvicing Node (PDSN) associated with

the packet data service or in some cases needs to assign a new

iP address to the mobile station. The reconnect process

20 wrequires the wobile statilon (o send an Origination message with

racket Data Service option and Data Ready to Send (DRS) bit set

to 0. The wireless network may assion a traffic channel to the

mobile station when the reconnect process takes place. A

feature called 'packet zone hysleresis" is included in 3@PP2

&2
52}

C.80017-012-A v1.0 in order to minimize the numnber of reconnect
atbempts when the mobile gtabtion moves back and forth between
two systems (such a SID/NID/PZID boundary) . To implement the
hysteresis fealture, a moblle station keeps track of visited
gystems in a list which is called “Packel Zone List” in 30PP2
30 C.50017-012-A - each entiy except the wost recently added entry
hasg an explry timer., If a mobile gtation revisits a system

whose Limer has not expired yvet and it does not have any data



fromreconnecting its data service until the hysteresis tinmer has expired.
To conply with the CDVA air-interface standard "3GPP2 C. SO005- Upper Layer
(Layer 3) Signaling Standard for cdma2000 5 Spread Spectrum Systens” (al so
known as TIAgQOO.Sé‘a‘nDbiIe station nmay be required to performdifferent
types of acce§s"'ietiibrk registration. There are nultipl B Fedi8v8HY" of

3GPP2 C.S0005 -- the first one being 3GPP2 C S0005-0 and the nobst recent
one being 3GPP2 C. S0005-D. An exanple of a registration 10 nmethod which is

common to akd &ev siens of 3GPP2..C S0005 is called "zone-based
registration" jn which the nobiTe station“perfof e regi Straserivone
whenever it%“éntlers'®alzenerthat isunothdenexphecaobile station's zone |ist.
Zones are uniquely identified by a zone nunber (REG ZONE) in addition to
the SID and NID of k8 the,zone . ;Sunary,.One.broad as ect_provides a nethod
in a nobile, station conpri s?ng:i}ﬁp%]r%ao%sg%?é]ncﬁ%o?%; “eVERTIBFT gg&FT Yy
access network¥ 'PegirePrat ore T partioraizng Sapnellihy s entd@ ah-20335SESE

net wor k ¥ egirstkat kga-and, packet, data,service reconnect if any one of
at:ieast one circunstance ne sat | s g tHE7 At |'gd%’ 09né ! cir éelstance
conpri si ng "offe*BF HBY e° @i Tetnsteantes pet hatm oni theidn o waubd not.d s i gger

packet dat alegabyj;c;@egihe@{pcﬂqeﬁ;_; i_.[,gﬁegonaer(gf t.he at !east one circunstance is

25 satisfied, ﬁertform ng an access networ K'egirstt &6V6R1OPH SbmEiPr2
embodi ment §; “tRe® netHsd el ves bategordzing . doneseventqi At o HNg of three

categori esyefont asdd nsd; Qf sthe, th ategories perfornng an access
network registrati o%n; f:l}cl)rJ a sécﬁhégg?gta%e%f%f:é‘émgéﬁeagri‘e?ée%’eﬁrffl"dﬁ?ﬁqmg t he
equi val*&nt "5 %0 Wi it dessonebwor & aBgistuiaticon andsappacket, dat a s econnect

by perforakog@ daba . sgryice reconnect with an inplicit access network
regi stration; for a third of "'%’{’le"’*fjh‘:rt‘ialef“mcat]"éb3-‘5%18gn&’m(“7@@}%%‘v 083884n(* CM 12U
MVR09 3 peffigifiisngechéetequiival entnofeian raegess<net work 120l st a}-on,and
the mobile station's zone list. Zones are uniquely identified
by a zone number (REG ZONE) in addition to the 81D and NID of

15  the zone.

Summary

One broad aspect provides a method in a mobile
stabion compriging: upon occourrence of an evenl triggering
aceess network registration, performing an eqguivalent to an

20 access network registration and packet data service reconnect
it any one of at least one circumstance ig satisfied, the at
lLeast one cirvcumstance Compriging one or more dircumstances
that on their own would nor trigger packet data service
reconnact ; if none of the at leazsl one circumstance is

25  satigfied, performing an access network registration

dnosome embodiments, the wmethod involves categorizing
. (S-SR J
the event into ons £ three cat ] 3 i
- Hte one of three categories; for a first of Lhe
three categories performing ar
raltegories performii acoess net ck reglgtration; £
S 1 ming an access network registration; For
8 second FCE N B R T T R :
a sacond of the three categories performing the equivalent of
30 an access nelbwork reoigr ol ar i
as stwork registration and a packet data reconnect by
S es i ey A o oy o ot e et : :
pertorming a data service reconnect with an implicit access

e - B W I . S 1 ! i o
network registration; for a third of the three categories



a packet data reconnect by perform ng a packet data service reconnect and
an access network registration. In sone enbodi nents, performng the
equi val ent of an 5 access network registration and packet data service
reconnect conprises performng an access network registration using at
| east one adﬂptzi“kfi'ﬁéij*‘gar aneter to indicate that a packet "dat &0 &wpipf ce
reconnect should al so he perforned. In some enbodi ment s, perform ng the
equi val ent of an 10 access network registration and packet data service
reconnect conprises performng a packet data service reconnect with an
inplicit actess et work s Egrstratiort? 15 $6rEanbodrment Y isdrRéiaRng dhe
equi val ent efpa@tieiactess xaebnet ke negistratdon and, packet . dat a service
reconnect 15 conprises perforning a packet data service reconnect, with an
inplicit actesE Hetwork: “reffStrativiodndegsrhgaatot east one additional .
parameter for use in the inplicit access network r.egistratior: Further
enbodi ments provi de arnebitecst@liemadaptedord0nd o idmlenent «one pf .t he
above. - sumar i zed @tlrhqgs,_”_ Further enbodi nents provide a conputer readable
medi um havi hg THstFUEtT nE* St or'et tHer@onPreFet nft eheiftiig oreccarethe
above- summardnzed sret bedscorAnet her Lread. naspest pLovddes ja-methad ip a
network 25 conp:rising,mintaining information for each nobile station
.. I ndicindi‘¢at i°ng \ﬁﬂgf--h—é‘?“%é?%ﬁﬂté‘fst:at FOR o § Sha &l waykebnSaibbi | e
station; receiwicagracbegest ratd.on nessage Lepmandmbile station; |
checking the , information maintained for the nobile station to see if the
mobil e station is an.alya s-an nopbile 30 station; if the nobile station is
an al ways-on nobil e stati'on, =& i1 2E; UFHEUSR I pLReUFEY2 TR6S1 119 072119
per f or Mg satckeast tonek ofegia): Mtdich: kRG; p@fkeeXd:Sti RG packetcdat@ecr
interface, and b%noving the _Packet,dgt a o o

SUMPELSeS perrforming a packet data service recennect with an

implicit access network registration.

In sowe embodiments, performing the equivalent of an

access network reglstration and packet data service reconnect
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impliclit access network registration, and usging at least one
ol e - -y g e p [, o, iy H ! . ¥
additional parameter for use in the implicit access network

registration.

Further embodiments provide a wobile station adapted

20 Lo implement one of the above-summarized methods.

Further embodiments provide a computer readable
mediuwe having instructions stored thereon For implementing oneg

of the shove-summarized methods.

Another broad aspect provides a method in a networlk
25  comprising: maintaining information for each mobile station
indicating whether the wmobile station is an alwave-on mobile
station; wreceiving a vegistration message from a mobile
station; checking the information waintained for the mobile
station Lo gee if the mobile station is an always-on mobile

30 station; if the mobile station is an always-on mobile station,



interface to a new zone. Further enbodi nents provide one or nore network 5
conponents adapted to inplenent the above-sunmarized nethod in a network.
Brief Description of the Drawi ngs Preferred enbodi ments will now be
described with. reference to the attached drawings in which: 10 Figure 1
is block di agPaffi’df*’d' systemin which both packet data 8eryiieteBnnect
and access network registration nust be performed; Figure 2 is a block

di agram of a system featuring a nobile station adapted to perform
reconnect and . ngStI‘atl on in a co-ordinated manner; Figures 3 through 5
are flowcharts of it Hods °of - PEF £OF mithy Tegirstr By BReANE FEGeNNest i n a
co- or di nat e rmnne; peprevi ded: by-embodiaent.s; of tlge.apgltcatd“ ,t Ig;lagqre 6
is an exanpl £ of . a tabI e of a packet zone .List; 20 |gure

flowchart of''a mstHod™ fiplekeftsd by a network for per f or mi ng co-or di nat ed
reconnect and registration; and Figure guire is a flowhart of another
met hod of performi ng .«megi»st r atib o @t o eeeRNeet ohd & GRsQf diRat.ed manner
25 provig deduﬁyr %t) of th ppl ication. Detailed Description of
the Preferred Enbodi msntlgL W SaEkSt Chat a0YER viRE TdesRnaet haddit he
CD34A ai r-d ntgnfoatce standard reg:| .strat.ron are not inplenmented co VtO
2tiu(/uul33-! 1" C'i'1('al000/QUO?no opuratively to produce an increased
I'i kel i hood st,hat- & _nphi n wi_ll .be reachable in a given instant. For
exampl e, a £C% I arr: }?n erC?lla e aAVEPHYE yc?a'ra registrati on zone
boundary may al so coi nci de W|th a SID N D/PEI D boundary. In such a case,
it is S possible thatrehepwbidwbostiakinon will pes flor mest: -2 bpa- hased

registrati gnrafLgr v”Pé!'trlﬂeafftomc%od' Et%thPu i st I’&}I on zone to a second

regi stration zone, but he nobi | ‘not
1o Figure 1 is block diagram of a system in which both
packet data service reconnect and access natwork registration

must be performed; Figure 2 is a block diagram of a system
featuring a mobile station adapted to perform reconnect and

registraltion in a co-ordinated manner

15 Figures 3 through & are flowcharts of methods of
performing registration and reconnect in & co-ordinated wanner

provided by embodiments of the application;

Figure € ig an example of a table of a packet zone

20 Figure 7 is a flowchart of a method implemented by a
network for performing co-ordinated reconnect and regigtration;

and

Pigure & is a [lowchart of another method of

performing registration and reconnect in a co-ordinated manner

[

provided hy an embodiment of the application.
Detailed Description of the Preferred Enbodiments

The CDMA packet data service reconnect and the CDMA

arr-interrace standard registration are not implemanted co-



initiate packet data reconnect due to the fact that the new

SI:DiND PZ:CD was visited earlier and the associ ated hysteresis 10 ti ner
has not yet expired. Sonme networks nay even termnate the existing RP
interface after the reception of the registration nessage in the new
registration " 2otiE" i order to handl e potential dangling®R/CEIPEBF ce

i ssues. The renoval of the R P interface prior to establishnent of the new
R-P 15 interface due to the | ack of co--ordination between the

registrati op,, PrOCess, . and\ thg acket data service reconnect process may
result in making the mobi Fe“Station Unreachabl-e et tomd Hepackaobdata

per spect i vesumtidn the inobi beﬂsmtmn 1 er cgstablhshes: t hesacket, dat a,
connecti vi ty,. owever the nobile 20 station may not be aware 01P the fact
that the nefwof K has tEFn" Hohr & wkiser GRS POR @k deaindgbenay also

parti cul arI(yO‘udwctzher chobi stoavnpves f emnthefirsl zone .t o.i;.?ze.second
zone, a ac kel quat%recopnect vm |1 _not occur until at | east the ﬁystere3|s
timer of- the second”Zone"exPi?es S tRE Wobi | eesits ¢n 225 erbtards to the

first zone »bg;fz@neaemhr yrofo thes hystetasks rl i-0er . ofs e ;Secand.zone, and
the hysteresgi Scmtcl ner for the first zone has not eXpi red a new P1.-P
interface wil1 "ot “B&"est abih sHEtE: Wi FrEhet b retoizsnethydber wsis ndmer is

expired. | flfilhtéhﬁehﬁd k@otabeen-dneakst Kati on lhb‘at] arc'%Sltl:hd%dti D Lhe RP
interface i, é% }JP irst zone bei ng horn down, the nobile station would
have agai i Dé&R"f BAcRabie Gftiérs earetar neer tida W@iﬁchwgttczloheqte@$neénded

periodsiof ttimge dusing: WakiCheNe-ombi ke stadi an.i.s . ; ey E%gmg sceentlt.
i n packet dgtafor t he m)plle station belng W0201 @°
PCP/ ( A2006/ 060209 ¥ 4ctumi aced *&fd=£ hen tsé?ﬂtfﬂﬂrfrpéc7@IﬂuIttfltyeézllﬂtflﬁn n.n er to

the al ways reghstnobide wdald-enaf ter jt,does hecqone ay a%)
net wor k=. a first PDSN - (packeiﬁt1 da?gl service %!(r)lge lllconnect ed to

t wo3SCs (bé%s]‘gs%‘a!‘f?‘of’ﬁ1 TGt FeIEdiey RoP 19esBuRey iseresenbBdE nemtsyal tof
assuned thaheahPEQKﬁhnﬂbﬂLr%&¢01 to establishment of the new R-P

15 dnterface due to the lack of co-ordination between the
registration process and lthe packet data service reconnect
process may resulbt in making the mobile station unreachable
from the packet data pervepective until the mobile station re-
establishes the packet data comnectivity. However, the mobile

20 station way not be aware of the fact that the network has torn
down an existing R-P interface. More particularly, if the
mobile moves from the first zone to the second zone, a packet
data recomnect will nobt occur unbil at least the hysteregis
timer of the zscond zone expires. If the mobile station

25 returns to the first zone before expiry of the hysteresig timer
of the second zone, and the hysteresis timer for the first zone
has not expirsd, a new R-P interface will not be established
until Cthe fivsit zone hysteresie timer is expired. If thewre had
not. been a registration that resulted in the R-P interface in

20 the first zone being torn down, the mobile station would have
again besn reachable after it reburned to the first zone .
Bxtended periods of time during which the mobile slLation is not

e I Ty e e . - oL - L. i
reachable result in packet data for the mobile station being



Function (PCF) is collocated with i3SC or resident with RSC functionality.
Each BSC supports a respective wireless network. The details of this are
not shown with, the exception of a single )''S (base station transceiver)
30 shown under the 10 control of SEC 10. The coverage area of EEC 10 has
network i dehtif{"¢F’NED, 1,; the coverage area served by BECCAPUHHE2Het wor k
identifier NND.. in the illustrated exahple, the coverage area of L' SC 10
al so has registration zone I D PSC ZON% and the coverage area of SEC 12 has
REZONE" The,gve: ral.l ar.ea. 29 15 through which packet service is provided
by PDSN | . A "has

packetz6ne ™ PPz \'DE PATERE FFIUSTE 1t dedcexdiple, othi s
area al so hasvikbystiemilbD SEDEy 26. dddn tthedhll usteated. <xam La, the network
| D happens to be mapped one-to-one to the BSCs, but this may not
necessarily 20 Ire the case. There may he multiple I3SCs having a single
NI P. Furthernore, in the "TITUstTated exanple ™ the BV d4tas “6RELEH- one
with the SladeMucergeneriatbyrwd his:d stnat: pesessarddy: t41e cGaseq, Ay system
ID will wsually. el %pxgo&(pmtgy:‘[;i p_llte network. I1Ds and the packet zone :CDs
wi Il be independent 'y mapped ~ 25 Al'so “$hoRAc 5PaE sectd PDEN"$H°¢onnect ed
to a B SC IBuictthat: ¢peFates wlhiquieavenagerareas havingMetwar kakD |1 D3,
systemill SLD,. .;%rjiqgigack]g;d_z ne | D PZ1D2 27. A single nobile station

MOBI LE STATI ON 32715 showh™ “wi'thi i “FPPREF cOVET e ar'ea Yof =3 TS530¢ L Thils:
nobi | e st atfien chasil80cfrobild taranticancmve: w thid Jdifderent .eoyer age
areas - anqj.j_:nﬁggeg,?g\ /0 201), (1.S-4.19-t P(:'r/ (' A20UGA i00209 For nobile
station 32, the"

e r 8l evant k. =P i e FFALE T8 SHowi 28 bECREeAPDSN 14 and
i 3SC/ PCR . T00tThe & Pasnterfaces thanspsts-uselr packal, data fromito the

nobi | e station,.and carries,signalling nessages. For exanple, it enables
the nobile § St gt’" ?%‘n ; Jﬁg“t’o"'% g%éﬁc‘%iﬂl@@i R AE adoPHant 2 packetetdary
servi ce. Toédeeiterat aitihe prabless; wWitd thedehavw,our ine coverage area

of BEC 10 also has registration zona ID REBGZONE, and the
coverage area ol BEC 12 has REQZONE.. 7The overall area 20

15 through which packet gervice is provided by PDSN 14 has packet
zone 1D PZIN, . In the illustrated example, this area also has

system ID 8IDy, 26.

In the illustrated example, the network 1D happens to
be mapped one-to-one to the BSCs, but this may not necesgarily
20 be the case. There may be multiple BSCs having a single NID.
PMurthermore, in the illustrated example, the PZID, is cne-to-ona
with the $iD,. More generally, thig is not necessarily the
case, A gysitem ID will usually relate to multiple network IDs

and the packet zone IDs will be independently mapped.

oL . o 1y : . . e GENCIRT o
Z5 Also shown is a second PDSN 20 comnected to a BSC 18
cthat operates within coverage areas having network ID NID,,

syasbton D 31D, and packet zone ID PZID. 27.

A single mobile stabion MOBILE STATION 22 is shown

within the coverags area of 8278 30. This mobile stabion hag

2 o d T2 PR S TS e A gt S b
20 mobility and can move within different coverage areas and

ZOnes .,



resulting fromthe current standards, with C S0005 zone-based

registration, a nobile station wll automatically register when 10 it
changes registration zones, for exanple when nobile station 32 noves from
REOZONEL to R EGZONE2. |f t he change in registration zone coincides with a
change in a SPBff"DFPZI D, then the_ change in registrat "OHC2BHEMHIP |
trigger. the access network registrati on (i.e. the nobile station sends
the C. S0005 15 Registration Message), and the Change in the SI1J3/i U cD PZI D
will. trigger a pack,et data.service reconnect (i.e. the nobile station
initiates the packet 'ddt &°F éébnﬁé”(’ft“ﬁfﬁ/ ‘Sendi'fig thevac: S0005 "Osirgirat -on

Message wi thhdihe DRS o iel:deset phoy Ol,2nAssunphg {hat dhere J s pot. @9@
out st andi ng. hé/s;terem s tinmer for' 20 the new SI _D/'N U PZI D. Wth th
sequence of ~eVEM S, t HEoBRFESTt s¥aith difid t8l Wag siplebkthatld i oThipedi s the

case for thermvementnaof | obikdessfali o, 32hhom RFGZONR 0. R ‘E%@{EZ
because;he et wor. identifier also changes fromN ), to NIDZ2. Ii"., on

the othet hand tHe *robfl é‘esIP*é‘"t"t%n ‘oves bt 628 = 280sewvndacdgitstirati on zone
that is notumm_tda:e registration zone |Ilist, but there is no change in the
SIDNI D PZI D, then an access network regi stration will occur which may
tear down the exi sthg k-P interface, but no reconnect process will occur
because there has beéh ho' change i PRECSTHF NFEY P PehWiiRug0 such a a

3'.317 o, theudubhberstatilen mideokrhadkeashapl e, untddoos kbaknsiissat: e a
dat a transmssion. This would be the case in Figure where the area defined
by REQZONE =t “have”the Sahe’* et Work ordeht | fieroms krldzoksg: stex \when

2006/ 081584. 1—%%@2013%1@&&29% Bohesecond problemisareal;d due. t9, the
309P2 C. 50QJ/.,7WN(M A zone hysteresis. Wien a nobile station noves

cket
from the firSP FéghETT ati o TonkCt 9 ¥ Edond! f egrat¥wnd0L™ zone REG

ZON>S, that er;s%n@mtmthheler egiisirakion; zone disiqand, 3 S*ﬁ}‘k&ﬂﬁﬁ?ﬁ' y from
a first Slp( D”D to a second SID N D PzI D, an access network
regi stration“may b f iGoered St RAEA M PP @5 Yovin (PREUER- Phi metdsce 28

W thin thenkirstk registration (i.e. the mobile starion gends the C.80005
15  Registration Message), and the change in ths SID/NID/PZID will

trigger a packet data service reconnect {(i.e. the mobile

station initiates the packet data reconnect by sending the

C.50005 Origination Message wilth the DRS Field set to oy,

assuming that there is not an outstanding hysteresis timer for

20 the new SID/NID/PZID. With this saquence of evenlg, the mobils
sration is always weachable., Thig is the case for the movemnent
of mobile station 32 from REGZONE, Lo REGZONE, because the

network identifier also changes from NID, to NID..

I, on the other nhand the mobile station moves to a
25 gmecond reglstration zone that is not on the registration zone
List, bhut there is no changa in the SID/NID/PZID, then an
access network regisbtration will occour which may tear down the
exisbing R-P interface, bubt no reconnect process will occour
bacause there has been no change in the SID/NID/PZID.  With

30 I tal - ide ; : 5
30 such a scenario, the mobilile station will not pe reachable until

it dnstigates a data transmission. This would be the case in
Figure 1 whare tho area defined by REGZONE, to have the same

network identifier as ERGZOND, .



SI DY NSu/ PLTD. Assumi ng the nobile station has the new SIDDNDFLIPinits
packet zone list and it does not have any 10 data to send, the nobile
station will wait until the expiry of the hysteresis tiner associated with
the new SIDDNID/PZID before issuing a packet: data service reconnect by
sendi ng t he WC28DO05%0ri gi nati on Message with the DRS fieidCswtomigib0' | if,
before the expiry of that hysteresis tifmer, the nobile station 15 returns
to the original SIDD.NID PZID, then until the expiry of the hysteresis
timer for that SID.NII.D/PZID, there will not be a packet data service
reconnect. Note that ‘i i “thE“abBsENCE" of* & eaédedye ner work IG@gizs Cr 40Don- when
the nobil e &t’ati erarevedoheonysthesdid st ;SLDLNLDLPZI D to the second
SIDINID/PZID, the R-P 20 interface for the first SIDN:Dy Pl 7D woul d Rdt
have been torn "déwn, “dfd"-Whent & HoBi-+eNst dtd 6n scetarinedyt ot tdieidi r st

SI I NI IV PZI“Dict Reioabtizhavie::agad Rolmaedi gt el y, been neachable, . An aLeprr;{)odi ment
of the application wll now be described with ref erence to an exanpl e

net wor k depicted i n 25" Fi fire 2 9%t K IPRET @ADdHP nente efecBingure 2, t he
network is dhgnisdmeias shateshowninoFi.gure; 1., Hovever, shown.is a nobile
station . 33_§,§gui,,pﬁ)§d__wi\ th. a co-ordinated regi iit'fg?i oln%éiﬁd%gr gg%ﬁ%(é%td
function : 335" The'bERaVI Ut ¢*%t RePcorbraifee 6tP witdfint thei Enrand
reconnect BUPENIOAPBEOW | dshendeseribadyine éﬂdtﬁ%ﬁlaihlasb%hg%ay th various
exanpl es. IhLI:}ZN];_HnC;;,I?Qn, can be mEI enented as part of the Software

resi ding of t 8 Hobi 1R “5tdt GRCESE Fereahi e antplieméntednbh havewane or
firmward; dabbernasdve wid weanibeglfplenent;ad, an an appropriate WO

2000/ U138 1 PCTKA | QU(M209 conbi nati%ﬁr%[h e oF e o= T har daaF & 5nd Yo, ca.
e shown“P§ R aFSciete Furet PoRar el ementt85hd teir, STDEbE/ Pamder st ood
that it caheabse be:iinpl eneat.ed:by.making a. series _of nodifications to

sof tware that is c_qlgpl_,i"iang%w' th exi g?i n(glggacs&t é‘rﬁ“gg)?u §‘.'[F]8-Y EXanpie, exi sti ng
nmobi | e Sta'f%%ékhéVé&Pﬁ@tlon Message with the DRS field set to ‘or . If

i Oore The ovrnd v oy F FRomis G 1 i
before the expiry of that hysteresls timer, the wobile station

I

15 reburns to the original SID/NID/PZID, then until the expiry of
the hysteresis timer for that SID/NIR/PZID, there will not be a
packet dalta service reconnect. Note that in the absence of an
aceess network registration when the wmobile station moved from
the fivst SID/NID/PZID to the second SID/MID/PZID, the L-p

20 dnterface for the First SID/NID/PZID would not have been Lorn
down, and when the mobile station returned to the firgt

Filr NE T TYO7 T LR oy i 3 :
SID/NID/PZID it would have again lmnediately been reachable.

An embodiment of the application will now be
described with reference Lo an examplie network depicted in
25 Figure 1. With the embodiment of figure 2, the network is the
same as that shown in Figure 1. However, shown is a wmobille
station 33 equipped with a co-ordinated registration and
reconnect function 35.  The beshaviour of the co-ordinated

ceney d Lr ey e e s o e e ey o g 3o = PR " Pyt
regasiration anc recennect function 25 will be degoribed in

Lo 3

W ] o P SRR UL . - o ' e

20 detail below with various examples, This function can be
S ] @ i st sy et g e de T ;34
iuplenzntad ags part of the software rasiding on the mobile

sration 23; it can be implemented in hardware or Llrmware;
Tlrmware ;

alternatively it can be implemented as an appropriate



capability to conply with 3GPP2 C S0005 for the air--inter:ace and 3GPP2
C. S0017--012-A for packet data services. The co- ordinated registration and
reconnect function 35 can be enbodied through of series of one or nore
changes to the 10 otherw se standard conpliant functionality. It is to be
very clear| yWUntEf'$tdbd that the network depicted in Fi{uerPoggiipr t he
purpose of exanple and explanation onl%. An arbitrary arrangenent of
conponents is contenplated. Furthernore, the BSC PCF, BTS hierarchy wthin

a 15 given aetmork sics but (one exanple of a method of providing the
air-interface through to a'ﬁb'|T€’§“ﬁf$%hF'@fﬂefifﬁﬁﬁ%ﬁchﬁﬂéxhnﬁ?lle

al t er nat i veT¥~Be fisnpl erentreds Forcdidf6r enbrchiph €ent atd os;..t here still
will be a registshati:opnhpterface, . through the 1375 and BOC in the
illustrated exanpl e fo%fhé‘d%%ﬁc}6”aﬁ?-gﬁﬁe?*%%%ﬁdéﬁﬁ”ﬁﬁé@é Pssani®s . P
interface 28 forfResch: packettvdatka el Vi 6 ec@ip GV 3l ent shown, bet ween

the PDSN lafita oBSC RGF 10,10 fhe exanple in a first enbodiment,
whenever any eveaﬁ triQberé“thxﬁcé@§§hﬂE?mb?Ql%%gﬂ§%ﬁﬁﬁﬁoﬁaV§eéh¢or

exanmpl e 2. 6952Pigf 30 -cPply 256 S6005- ¢ Do @fs the: f-oLl QW-NG,{ YPES-.

(timer-basedqs zepg;based,, parameter-change, distance-based, or user

zone- based) the nobile éta?%%gﬁvﬁpf Eﬁ%%%hf3“§bé?fylpﬁsthefhﬁi@Oa system

entry in PESipatkeétrgoimedarsonbtl anconexpi regd st 6si o5, timer that

mat ches theuS,at D~ PslD.of .-/ the current zone. 30 the Tt there is

one, mobile sLiai-.i Q7.7 performs®d Yecdhett "prdcedaraes nse edheset s t he

-d of régi SFhatvore aridirdaagsaoial edrhysherasi-S ticer. The reconnect process

constitutes 51;0 21M610N4384 P c ivc 12006/ 110020 Il'i sending an.

Origi nati on Message wmhisch.i.s,.considered as an. "inolicit" :registration as

per the 3GPP2_Q:SOQd%b§%aﬁ%a?§.@T?V clearly understood that the network
depicted in Figure 2 ig for the purposs of examnple and

explanation only. An arbitrary arrangement of components is
contemplated.  Purthermore, the BSC/RPCF, BTS hierarchy within a
15 given network ia but one example of a method of providing the
sir-interface Ehrough to a mobile station. Other hierarchies
may alternatively be implemented. For different
tmplementations, there still will be a registration interface
< ralbd interf e,
chrough the BTS and BSC in ths illustrated example for the CDMA
20 alr-interface, and thero is an R-P interface 28 for the CDMA
packet data service or equivalent shown between the PDSN 14 and

BSC/PCY 10 in the example ,

R Yoy :
~0oa Dimet embodiment, whenever any event triggers an
~ he B =

access network registration (see for example 2.6.5.1 of 3GPE2

I 3 T F R O :

B CLUE0005-T3) of the Tollowing types {(timer-bazed, zone-based,
parameter-change, digtance-baged, or user zone-~based) the
mobile station will check fo see if there iz a system entey in
ite packel zone list with an vnexplred hysteresis timer th%t
matches tha SID/NID/PZID of the current zone,

20 L there ig one, the wmobile station performs a

B e =y 1 oy T Yy e e 3 g e ey e o = :
reconnect procedure ingtead of registration and resets the

e T I R LT T R S -
aosoclated nysteresie timer. The reconnact process constitutes



‘., . _t t. he event the nobile station is required to register and
reconnect (e.g. entry to a new zone that is not on nobile 5 station's zone
list or packet zone list) , the nobile station only perforns the reconnect
procedure. It is noted that it is preferred for the nobile station to
perform t he Y8eUhiiect! procedure instead of the registratighi2ipHowever, in
3GPP2 0.50005-D for two types of 10 accdkss network registrations using the
Regi stration nessage, the associated necessary fields are currently

m ssi ng frogL&QQT‘CﬁngmgtLgp,Nb§§gget”thus creating a problemfor. these
two types of registrations® Fot HHe e ryptitohs r e asyuior ed

Regi strati ohjmtiherie 'i seaireghsthationdype.( RESTYPR), Jd'g@hﬁainﬁa%é_ t hg, 3GPP2
0, 50005--D Regi stration Message which tells the base station that the
mobil e is regi stering dudto- erntryptivon sr eusyed eitayirégui red; no
equi val ent fdcelrcheexi skSgi neitthe, (@ i-giRat L,op. Message, Igtm'olﬂa%%,} 1for
Broadcast Mil ticast (PCMJ) Registration, when the nobile needS to change
the BCMC 20 TreqUeRcys™ T t1ificITUdes HRE FORE ow iy f itéledsoion lehet Regitst rati on
Message todmdi pat€othe new BOMsfrequencys , ,BCMC frequency infornation

i ncluded indicator (BCMC FR EQ I NFO I NCL), BCMC Bl and C ass (BCMC BA D
CLASS), and BCMC Frequenpy_(quQ COM. h F_REQ no equivalent fields exist
in the Origination Message " Sihé8a552F F dev e A sioig Lheomrb hke

Origi nati omihessage; fortfamn: @RCEERPLLAACT EnsYNCHeduiLed Regkstration and

for a BCNC?ﬁﬁggLstration {ncluding a frequency change, it will be necessary
parsle) T
to send both“the

rat 4 NG Udbn , PR -
Regi’st r A6 “hresSagaCtPafd 40906 POfpgi hapi briveMesSage used
f or pa@wetgda@asr@@@ﬂﬂﬂﬁ&agﬁhh@éﬂ@bhge&&mxiﬂﬁkb%eg%gtgﬁtgbﬂa&égﬂi ,Ssage
wer e nDdIf¥Eg ggghpghyde a field to . the . . indicate CO abase station
— & 2T Loy it O - £33 1 T C:; i - oy 1 - —— e . e .
that the nobi| € StatTGit reqarrasy aht emet yita shrrensyrcni shisg coud the by
addi ng t heOREG TPbn fiselsdqtko thes Q%:}.—@é;tﬂ@&j Qen pM%%sf@ger’Q{: F}Q(I:J!;Léj ip«% by addi ng
anot her \Ay§3ﬁ200p/984384 PCP( ATWSUMN9
LYpes of registrations. For the encryption re-syne required
Registration, there is a registration type (REG TYPE) field in
15 the 3GPP2 C.80005-D Registration Message which tells the base
station that the mobile is registering due to encryption re-
gyne being regquired; no eguivalent field exists in the
Origination Message. Similarly, for Broadeast Multicast (RCMT)
Registration, when the mobile needs to change the BCMC
20 freguency, it includes the following fields in the Registration
Message to indicate the new BOMC Ereguency: BCOMC frequency
information included indicator (BOMC_FREQ TNFO _INCL), BOMC Rand
Clags (BCMC BAND CLASS), and BOMC Freguency (BOMC CDMA FFREQ) ;
no equivalent fields exist in Fhe Origination Message. Since
2b  fields are wmissing from the Origination Message, for an
encryption re-sync reguired Registration and for a BOMC
Registration including a Freguency change, it will be necassary

Lo send both the Registration nessage and the Origination

AEnmp @y ey e 5 08 g e i~y = e SR g H J
Mezsage used for packet dabte reconmect. Alternatively, 1f the

300 Origination Megszge were modified to include a field to
incicate Lo the bagse station that the mobile station reauires
an sncryption re-gvaoe (this could be by adding the REG TYPE

B, i - [E - J N T T | N _— - R~ 0
field to the Origination Message or could be by adding another



field such as a one-bit indicator field), the nobile could send, only the
Origination nmessage used for. packet data reconnect when the registration
is an encryption :re-sync required registration. Simlarly, if the
Origination Message were 5 nodified to include fields for the new BCMC. °
frequency (B‘Q‘]\’/@”“'gt €fuency i nformation included indicatof{T/BENE/Bakd O ass,
and BCMC Frequency, or their equival edts) the nobile could send only the
Origi nati on Message used for packet data reconnect when the registration

is a BOMC frequency..change.fegl st rat Lq‘n 0. It shoul d al so be noted that
three types < of registrations ~preseént Spé&r%ﬁ cas®Es G Ikhiceh paeked
dat a reconrf&tty it¥entictequisrdiateald uskl the FeiSt r@ttdonclcgneu her a

pover -up  ragi-Strat i.on; .POVers down registration, or an ordered
registration, packet gata \r(\égccf)]%n“e‘“ctar “PFTHBE PR Festey asduihned15 nobil e

station carfﬁ%@t r§&hdnt hes Reigisstinat n@nt Nesea%mm 1NenR -ALEMBOY. Ways to

achi eve g higg.aresulit ¢ I N, &  first exa shown in the flowchart of Figure
3, the new _ behavi oucrJ ?{s(“ S| C]: Wi o ¢ 5 b]e? SPEEtIVE dfretegistr &8GH with

the assunpti6R“enar Jat‘ﬂ’é@mfentq ronaklpaskelnaone: dysteiesisrhased. 20 . 4

reconnect I[‘g@ﬂqbl,lﬂpl&ggrl, th ound At step 3-1, an event triggering
registration occurs. Aétl/’s O%ﬁ l{]‘m ~sagivalen cHecLRl gohade cpoldeesid the

regi strati 8Ai¥stiae rﬁ)mrl-iwpr 1roetgmetar;a«t;¢3 Ofsed. fcﬁowlrcke@wqtgeg&s&g%
an ordered‘,JfgIglﬁtgattcthprle ththe g}l stration was any of these ypes s
path yes step 3-2 L) %tef) L Tipacesss chavupr kes egistriati.on i s

per f or Aréd lb‘y sixandl rg.s& Regi: stéattmﬁ Nessage. Akt gpnativel y,. 4. the

regi stratign.is,naL,.0ne,of, these | y es, no path step 3°2,  processing
conti nues ]“gt stetp %)CZL At “8P8P 3%, VH Chetkkes fade reooweet tist ete i s an

active hystereisics! wicned 1f or .3,1:hetw_@u;ret@rﬂt.t%@"ﬂ%! DENEE Rzt g, (i f,Lhere is not

roglstratio acket dat Tonneci i
gistration, packet data reconnect will not be needed and the

or an ordered

[~ ' ey g . : PN
15 wmobile station can just send rhe Regigtration Message

There are wany ways to achieve this result. In a
first example, shown in the flowchart of Figure 2, the new
behaviour is shown from bhe perspective of regigtration with
the agsumption that a conventional packet zone hysteresis-baged

20 reaconnect ig running in the background. At step 3-1, an event
triggering registration OCCUrE At sgtep 3-2, a check is made
Lo see 1L the registration is a bower-up regisbration, a power-
down regiztration, or an ordered registration. Il the

registration was any of these types, ves path step 3-2, then at

25 sbep 3-%, an access nelbwork registration is performed by
sending a Registration Mes sage. Alternatively, if the
registration is not one of these types, no path step 3-2,
procaessing conbinues at step 3-4. AL step 3-4, a check isg made
Lo sae if there is an activae hysteresis Uimer for the current

300 BID/NID/PEID,  If there is nob an active hysteresis timer for

tne current SID/NID/PZID, no path gtep 3-4, then at step 3-5 an

access network registration ig performed by sending a

Regis 1or S mrye BT b i e P
glstration Messmags. Alternatively, if there is an active



the current STDONID/ PzID, no path step 3-4,

then at step 3--5 an

access

network registration is perforned by sending a Registration Message.

Al ternatively,
v211Q(i/U1~11209 t' .'Y ue:r C sl
lies path st®f 2##%t hen at step 3. .3,
equi val ent
registration to be performed. This can
reglstratlon,g the nDblle station sends a

the nobil e st

| 2e

if f there is an active yVO 2IH O U8; 32s1 P~
timer for the current

/(:
.. :DINID'P ID,
at i Oni‘ealidedthe

of an access network reglstratlon and a packet data service
take the formof an

S explicit
stralLi on Message)

foll owed by a padket dat'd r 880nneeteuE “‘ﬁadkéV\aﬁfﬁgf%cdﬁﬁeéﬁ~@nryhMA@h an

inplicit
that a recoppegt .

whet her to

erforned. At step

is also to pe

regi stirat izonstep a-3reghstikatiien «medifhedat9: 4 nalide, an hpdication
3-3,
10 Send “onty’ thé(0F|dﬁﬁaﬁﬁﬁh7W@s§&@edukéﬁk¢ﬂﬂhﬁacké¥Vééfa

t he choi ce of

reconnect orediostsendcboth bhepRegi:stdati an;Message-and. the.. X i.gi pation

Message used, for Qacket dat a reconnect can be based

upon the Registration

type. Fof XAt Al’.

P Ehe regt strdti 6he typelest ettt ssmedyption re-sync

registratldnmgrLlacwsglﬁgéegﬁéiraiHQﬂmhh%E hoLh-the Begl stral,i.on, Megsage
e

and the

ot herwi se on

i,nation Message used for packet data reconnect are sent;
Y ThE“ofi gFnation Messaged tisatl #6p. patketedataatictonnect is

sent.
per f or med qonS|st|n9 of cancelllng t he 20
SI D/ NI D/ PZI'D, “F &foli ng™t e fetraent 261 BERP

and addiing st=hel ceupr ent é%£¥¢ﬂdyl%%l@e%§a§99u@§¥eﬁﬁr%
list without a tinmer. in another enbodi nent, the new

At stepid3+3xtpackeddzone: Iucstm&ﬁhaken@n%@m<fém%{ Q“xsha'%e -BLSPhect

timer for the current

D%/St eresi s
PZI Ot omailve packeetlzonecd i st

i R the packet zone

I
can be shown

avil our

I
heid

25 fromthé LﬁéF%B%bt?&e‘bfGﬁﬁbkéﬁfrré§ Rt bier Paicketi<Zoneel fsd tvhen

hyst er esi s cicScastiven TS des shewp
triggering registration occurs. At step 4-2
registrati Ofn° st%m%rglﬁ nation type.

type s either encryption re-

a check

BYNC

Origination Message used for packet data

Oll npgé g&ufr Q"fcu_a At@(%tIE‘BC‘-.

reconnact are

an A GY5

e U)seeC% t he

IS nma

Tor oxampic if the registration
régistration or BCMC

registration then both the Registration Mess sage and the

gent ;

otherwise only the Origination Megsage used for packet data

e

reconnect is sent. At sbtep 2-3, packet zon

Lunctions arve also performed consisbing of

20 hysteresis timer for the

=1

current SID/NID/PZID From the packel zona

current SID/NID/PZID as the

list without a timer.

current SID/NID/PZID,
lis

nevaslt entry in the

list maintenance

cancelling the

removing the
£, and adding the

packet zone

In ancther ewbodiment, the new behaviour cen be shown
o - = PR :
25 from the perspective of the entries in Lhe Packet Zone list

when hysteresis lg active., This is shown in

-1, an event triggering registration ocours
checlk ig made to gee if the registration
registration, a power-down reglstration, o

Lsbration, I the

path step 4-2, then at stop 4-6, an

i

1f bhe registration is not one of these

ila a power-
an
regislration was any of

aBCCess network
performed by sending a Registralbion Message.

tyvpes,

igure 4. AL step
AL step 4-2, a

up
ordered
these types, yas

registration
Alcernatively,

no path step 4-



regi stration, a power-down registration, or an ordered 30 re_i"cam iU 1.
If the Slst7at.1.07.7 was any of these types, yes path step 4-2, then at
step 4-6, an access network registration is perforned by sending a

Regi stration Meisaage. Alternatively, if the registration is not one of
these types,*“"R3"pathistep 4 \\1Q 21)1)6/1)S33%1 { W FKA7. D{T/{AH-mN0R3 2,
processing continues at stop 4-:3. At sfet, 43, a check is made to see if

the current SI.D)NID/P71:D corresponds to the nost recent entry on the

packet zonez|istooddeithe Lzy iy, 2o gurrent SLD NIDYPSID corresponds to the

most recent entry on the packef 5 zdné™ i'st, yes Patth stlepa4chgckt his
means that TH& robiflee 18t abé onvataready thasnarpasket,-data cennection for the
current  SLHERINLLY BZIl.D.apgd L1}t}(ysq,,t)_,{;}{(:@_lgetm,[‘e‘cqnngct is not required, so
processing continues at step 4-6 wher& an'attess'heilfforkicreagi stration is
perforned By HER#/RGTE Registratdone Message: Al d - the CULRePt. packat

SI D/ NI D/ P6iRdoesg .pot ., .correspond tq the npst recent entry on the packet
zone list, no path step &3 Précéssi ng contiHires et steprabile At step
_-% a check$onmdéretdy dee idf rhheceunsent Sl NP RZLDj,s on.the packet
zone list. sybfuthepeurrent SIDPNLDIPZID is not on the packet zone list, no
3.5 path step 4:-.4, then at St Ep°458 Gn-AEEEEs et wér kepagiedratdon s
performed by-sendinyg erRegivstr ati oneMessagaq-Al t.er natibvel ¥...df. the current
SI. O/ NI D/ PZLD i,5.-on; 4 he packet zone |ist, yes path step 4-4, then at step
p 4--5, the nobile statioh causes®the “Eatinmarefesdttant aeedss gratenor k
regi strtdti 6h &l @ipacketsidatian/20riselod e Jegiost-bathbon £9 he. perforned.
This can take.the, farmof .an explicit registration %i _e. the nobile station
sends a Registration Messagey“foft oSt by & ~npaskeb datm Teconnect; a

packet dat@ ¢econinectcoonkiyunit fi andmpl.ici t akegispration, Qr 8 .o ...

Lo see 1f the current SID/NID/PZID is on the packet zone list,

TE the current SID/NID/PYID is not on the packet zone list, no
L5 path step 4-4, then at step 4-6 an access nebwork registration
ig performed by sending a Regigltration Message. Alternatively
| LLernatively,
if the current SID/NID/PZID is on the packet zone list, ves
path step 4-2, then at step 4-5, the mobhile station causes the
equivalent of an access network registration and a packet data
20 smervice registration to be performed. This can take the Form
of an explicit registration (i.e. the mobile gtation sends a
Registralion Message) Followed by a packet data reconnect; a
packelb data reconnect only with an imnlicit registration, or a
¥ registrat , O
registration modified to include an indication that a reconnach
25 is also to be performed. At step 4-5, the choice of whether to
send only the Origination Message used for packet data
recomect or to send both the Registration Message and the
Origination Message used for packet data reconnect can be based
upon the Registration Lype. For example if the registration
0 Lype is either aneryption re-syne registration or ROME
registration then both the Registration Message and the
Origination Mesgage used for packet dats reconnact are sent:
re sent;
otherwise only the Origination Message used for packet data

reoonnect is sent - step 4-%, pa 1
s senl. AL step 4-5%, packet zone lias maintenance



registration nodified to include an indication that a reconnect 25 is al so
to be perfornmed. At step n-5, the choice of whether to send only the

Origi nation Message used for packet data reconnect or to send both the
Regi stration Message and the Oigination Message used for packet data
reconnect can”B¥'fasEd upon the cit:.vpe, For - exanpl e’ifCaRaonono
rcgistratiol? 30 typo is either encryptfon re -sync registration or BCMC
regi stration then both the Registration Message and . .~ the Oigination
Message usethnctif9k packel.data.reconnect are sent; otherw se only the
Origination Message used for backet data““r&connett G sddtruatist ep 4- 5,
packet zone 9t “HaiFnt eénancesy \i@@@lﬁmﬁﬁs&sm}/z&f:ﬁiﬁg@;;A;Z,OG}@QGMQQ? functions
are al so penformedseonsisting, . Cancel) i . ng the hysteresis tiner for the
current SID/ NT /PZID, pruerr}:)'v'l g the “Clr F8RESSIHIN DFF%i/n apfomtithies packet
zone |ist, “AAdaddPAg/¥He/ PeUr rent:hSahkAd: D BZTH as, the pewest entry in the
packet zoneid:l i,$tnMithout. a timer. Figure 5 is a flowhart of a new
integrated reconnect/registration nethod. The nmethod starts with ~ one of
three events, nanely an event triggering one registration in step 5-2, a
change in SI D/ N D/ PZIT¥HSt & équitr Fhgvelegistanti orwl@nkbysteps5-9, or the
expiry of achyshesesis; ek 0 sLep.»-13,  If it is an event triggering
registration step 5-2, Pr ocessi ngl'}g%%ti nugs ‘Ehttﬁ'lé’f’ebﬁﬁ%ésvﬁﬁé?lé @echéck is
made to see™ 7. “VVHE 1 Egistrationvist a poneiringPohegSE I &t Ao i

power - downstc&egs St r at i®Ry,-Qr ; AN P dey egistration. If the registration
15 was. any. of these types. yes paj’tﬁﬁsif/g?pg‘@?ﬁdtt heAvaf 1 1% epedistrgtion

regi stration T'herfor pedtby septing a Regisstrati on: Message oA, .12

tC "naC'vely, if the registration is not one of these types, no path step
5--3, processing conki AUessal, SteR, 94 AL.step 5. - 4, a check is nmade to
see if the current SIDND PZID = “rregesingtrégistdation step 5-2,

l:_):!’:‘ é sl &3 | . ey e -4 o i - ks
PEOCESSInG continues at step 5-23 where a check is made to see

1f the registration is a power-up registration, a powsr-down
registration, or an ordered registration. If the registration
L5 wasg any of these types, ves path step 5-3, then at step 5-7, a
registration is performed by sending a Registration Message
Alternatively, if the regigtration is not one of these Types
: s Lypes,

no path step 5-3,

—

Srocessing continues at step 5-4., At step 5-
4, & check is made to see if the current 81 II1L ;
see il the current SID/NID/PY%ID

<0 corresponds to the most recent entry on the packelt zone list
A .5 - g oy ey d SN - [P |
1L the current SID/NID/PZID corresponds to bthe most recaent
SR LV o1 STIEY 1Yl me e e T oo
entxry on the packet zone tist, ves path step 5-4, this neans
NS - e A S T ..
that the mobile station already has a packet data connection
: 1
for t-_-l,.. o Sy e QT NPT il -

wocurrent SID/NID/PZID and thus packet reconnect is nobt

D TSI e 10 YOy = ]
5 adquired, so Rrrocessing continues at step 5~7 where a

o
i§42
[83
=
-
Ul

e b g ST S - ) .,A - B 3

Jistwation ie performed by sending a Registration Message
TF = hes pgonenmen i 0Ty T FA S ‘
If Lhe current SID/NID/PZID does not correspond to the mosat
rEent entry on the packel zone List, no path step 5-4

bDrocessing continuss ar sten 5.5 AL sLep 5-5
¢ & Sodh BRER D-5. AL step 5-%, a check is made

<

= o I N - mpen . o TN A3y e e n '

o see 1 the current SID/NID/PZID dis on the packet zone liast

T —;-'-‘ ge = -y g e gy e ) e TS y o : ) '

% the curvent SID/NIL/PZID ig not on the packet zone list, no
; sone bist, o

wath step 5-5, then at sten 5-9
pach step 5.5, then at sten 5-7 a Teconnect is performed

- b

consistent with norn Dacken s i
{consistent with normal packer none reconnection behaviour



It) corresponds to the nost recent entry an the packet zone list. if the
current Si:D'N D/ pZl D corresponds to the nost recent entry on the packet
zone list, yes path step 5-4, this neans that the nobile station already
has a packet data connection for tl.e current SID N D PZID and thus packet
reconnect i s*H@t"2E¥equired, so processing continues atPStepiFiprithere a
registration is performed by sending a'Registration Message. |f the
current SID N DY PZI D does not correspond to the nost recent entry on the

packet zonesidst . ;no-path step 5-4,...tn continues a step i- r 5
1 stela 5-~ a check is nad % 411 LS F'Pﬁ‘é Wgr/r'érﬁt SFEYRID/PZID is on

The packet Z6H&Wrston is mder ccmmbr:at SLD@NFD[; B4} D;é@qrglgt 208 5petp§tc}%e;

zone |ist, ;no.cpath gtep.5:5, then at. step "~~ 5-7 a reconnect
per f or med (consi stent vvi? ngr'&dl akREr CUrEHe T‘eb’@ﬁh)e/é’t/hénlpeﬁew our

'SV E3 21HIFGCEg43jEont ! moe(mpoeuagble 5 15:1has heen a;:6hange. | Niex

>Tn/ NI D/PZI:D) b@pg a_ 6reg,} Str E%tl Qn hpe%formed at step 5-8 By sending a
Regi stration MeSsage. A t o1 hat i Vel ? YR U drifes| BoNl P2, qurijeaniton t he

packet zonec’fp/&”/yeso pat resteep) 1565, th@edhprgqgegﬁrlwg“gppprﬁueg 59“%;2}@ tep

5-6, At step L 1e timer for the current S|
cancel | ed, tﬁﬁ g&rp%n{]y%l [5}3 Dﬁﬁ’ﬁl‘f P idhovad ’"@F}#“oﬁfpﬁewpéféik@@ zone Ilst
and the cuffént St :DiNw BHRZYD:bst -hadged.as @azn@engetryJ{o tlg]e: » pagket zone
list. it shoulg thm %QL%d th t..before adding a new entry t e packet zone
list 10 the mobile station fﬁéf*?h% %atléé"t”é e hystBreses zdmerlifsor  the

nmost réfently eddied: emaruyohn sthe thetpasdesenhbed.ln. .G S00i,7--Q12-A vl .0

sect|0n212,5,C;0ntY|\r1 i.ng. st 56 the nobile stafion causes the
equi val ent of an acéegs1 né V\g Iett;ﬁYst~'r“att|“§n]éﬁtel as phoketildat drservi ce

regi strationtl bé: JZSAperLformeﬁ iddis can takg:the; ford of ,a%éexlol icit

registratign.,; the nobile station sends a Registration ssage)
t of | oved ek D8 causes the equivalent of an access network
fegistration and a packet data service registration to be
15 gz 4T ey ey g Al TV o ey - . . . 3 s
15 performead, This can take the form of an explicit registration

(i.e. the mobile station sends a Registration Message) followsd
by & packet datsa reconneclt; a packet data reconnect only with
an implicitc registration, or a registration modified to include
an indication that a reconnect -g also to be performed. At

20 step 5-6, the choice of whether to send only the Origination
Message used for packet data recormmect or ke zend both the
Registration Message and the Origination Messgage used for
packet. data reconnect can be based upon the Registration type,
For example if the registvration Lype is eilther encryption re-

25 syne registration or BOMO registration then both the

Reglgiration Mes sage and the Origination Magsage uged for

"y ey O e e e R Nt 8 "t i $ I
packat data reconnect are sent; otherwise only the Origination

Message used for packet data reconnect is sent

In another embodiment, steps 5-7 and 5-8 can bhe
oy e v e o o N Y o e gy e e 2 :
30 combined in any manner that results in the egquivalent of holh &
Fegistration and a regonnect being performed Az cutlined

}.,A,A?.(\F}'A . '.;"3 r [ O TP T N ‘o ey o Je r
previcusly, this wmight consist of a recennsct with dimplicit



by a packet data reconnect; a packet data reconnect only with an inplicit
registration, or a registration nodified to include an indication that a
reconnect is also to be perfornmed. At 20 step 5-6, the choice of whether to
send only the Oiginati on Message used for packet data reconnect or to
send bot h t et {Régistrat:i.on. Message and the Ori gi nati oni/"NeERSeEyelised for
packet data reconnect can be based upon®the Registration type. For exanple
if the registration type is either encryption re 25 sync registration or
S3CMC regi stration then both the Registration Message and the Origination
Message used for packet ‘dat & Fecbhikct fal8=s et &1 dt Hefirits aonky chivese

Ori gi nati oni™ NESYage/ased for pagket: dat- ach 6EOANESY, I8 Sent o i pyanot her
enmbodi nent Lozl psmﬁ--7 d 1. 3 can be 30 conbi ned i'n any manner t hat
results in the equival ent of (b‘ tH a9 Feghsrrati oh A &- riéeonhéctuéﬁtelﬂg
perforned. ‘As out kFhnedsw pslis/wimgusliy, ithhs Aight, consi.st, .of 1gtrec;ogmect
with imdi gt QQQJS,T.I’@.II ori \ VO, 2000/ 08438. 4 fGi YC, 4 MUVR Y'th the

ot her hand, T PRE I Rt alt SRAr: 8% 1Endprie 29 it PhN. molD?RZI D not

requiring ﬁégltsbrlat $~oaml @tc@p drdecthencc Jacket,,.zong Li-st I\l-ﬁlpé)% P?eis' A9
|

continues at, s S st 5- 11, if the new SI DN on the
packet zone Iléf?%)l & ”SL% @jlgéﬁ’ 55140 tiestt AGIRINNg ehé rdone tarseduts%ter

the mobi | 608t At b4 o al:rieady reennechedhd a.4he Lunent gt D/]r D/PZ-iD (i.e
the current: %gy}lplP I_D s the most recent entry on t hie or the
hyst er esi s St e s ey Coufit @B aewW T or nvacCSEDENE DI P:ZihaD: arnichear
reconnéét wkibireot cmwnmu@uﬂ;jthaﬁa,tl;mer 0 1 RYPLE S other hand, if
the new SI DO/ NI ];1 PZI.D |s{ﬁngt on the packett zone | iI's?N“@P}ﬂfh St 5711,
then at step 5213t K& padkbt 2907 Hy stteredi-d 14 i eenf ax etthaaa oSt ,r egent |y
added entrzyac jart t'“h:@l@palQIQEK rzene ti:8dx 18,2t LVaLe Cri b n_¢C S0017-
012-A vi.0;segtion 2.2.5 the new SIDN'DI PZI D' g gcéjd‘g’g o Qed‘l nfy

ol
gl wone lList is activated as dezoribed in C L0017~

0L2-2 v1.0 section «.2.5, the new SID/NID/PZID ig added to the

=
U
s
4N
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and reconnect is performed at gstep 5-12.

Finally, if the initial event was the expiry of a
hysteresis timer, then the SID/NID/PZID 48 removed from Lhe
packat zone list at step 5-13. A reconnect ig performed at
step 5-14 4if the timer of the current SID/NID/PZID expired. An

20 example of a packet zone list used when hysteresis is active is
shown in Figure 6 where various BID/NID/PZID enltries are shown
with respective hysteresis timers Ti/wo Ty.  The entries in the
list are ordered from the newest on the top to the oldest on
the bettom. The newest entry in the packet zone list (the

25 topmoslt entry) does not have an active hysteresis timer.

Before a new entry is added to rho packet zone list, a
hVBtQ]@SLq timer is activated for the newest entry currently in

the list and then the new entry iz added without an active

1 Sty s e e o ey - 1. g 1 " 7
nysveresis timer. It is te ke clearly understood that the list
30 ghown isg & @iy gpeciiico examnle 7 i :
sEERLLE A Verny specilic example.  The point of hygteresis is

tO not dmmediately reconnect after oha anging packet zones to a
zone that was previously visited within gome time interval.

tnere are many logically ecuivalent ways of achieving this



1S packet zone list, and reconnect is perfornmed at step 5-12. Finally, if
the initial event was the expiry of a hysteresis tiner, then the
"IDDNIDPZjD is renoved fromthe packet zone list at step 5-13. A
reconnect is perforrred at step 5-14 if the timer of the current

SI D/ NI D/ PZI D' expitét* An 20 exanple of a packet zone |isttused"uHeH”
hysteresis is active is shown in Figuré 5 where various SI D/ NL: DY PZI D
entries are shown with respectlve hysteresis tinmers T_,... T5, The entries
in the |I|istuase ofdsred,fir mFthﬂ newest  on the top to the ol dest on the
bottom The newest entry i'n"t he packet FENETTISE Nt Rel 2‘5L¢0{ifrost entry)
doer' not hilRe- i aceiove *hysteresis timer. Before a new entry is added to
t he packet zone list, a hysteresis tinmer is activated for the newest entry
currently in the Ilstwandatge the new entry.is added without an active
hysteresis timer. is to be (r:]“e(gr H;D\)tljvngerysj“god that" 1HE95%t 30 shown is
a very specifi “%’)(é?fpl ghe THEE P dilnit O@?ﬁimy*étetesf shdish €a-diQkci-anedhately
reconnect af ter:cehangi Rg: Pag a, zone that was previously
visited w thin some time int Eﬁ/ém]}% “Ther e™af e~ 1'Syic &Py egti v al ent
ways of achi'&viA d“f“ﬂl E‘@W)’%PI)JG‘BK@@-SM‘=!!éEERLa¢¥PUO(TEﬂc MM chiygzunct ] on

wi t hout negessakiilygazlist; 5L timers . For all of the
above nethods, as di scus%eld plrLevi(lggsﬁnPPV\jiﬁ “?e’\fgcroﬂlﬁé:ieqii’?\?a1>éiﬁ%n‘bfﬁ both a

registrati 6fi“AHUSSS ¢ elohinget iapeitot besqpesiformee; asyrebnihe four

previ ousl y rkat Eeduced, heha) L.s,cap..be execut ed. Thes:e i nclu per f orm ng
a regist ra on and then a \réleconnéactg([JL Pert o't il dieddst F@ééﬁlﬁe‘&%&%&&“ al so an

i nplicit. FegrstPatit quer er mpng parsegists ati:en 1usi pg:a new, wersi qn of

the regi sttatinm mssage 1, Qqth ncl udes one or nore paraneters that
i ndi cate reconnect is to al $6 ggrto“ Orhed; - HEF T 6F i hﬁ“a tecbrtfscorehat

i ncl udes ofte ﬂ%wﬁﬁbﬂemﬁaﬁaﬁegersuf@ruﬂ&&gﬁﬂmﬁ%@h&hratf@“ mfﬂ¥c§0@%egt these
options, a change will alao need to be implemented on the
network gide. In pa rticular, in the event a new registration
Lo messgage is emploved that indicates one or nmore paramaters which
indicates reconnect is also to be performed, the base station
controlier will need to be modified to understand this MESDATE

and act accordinal s ¥ ' :
Accoralnygly.  Silwadtlariy, for an embodimaent Leaturing

G USe Oof a reconnect message that includes one or more

I
=

20 parameters for use in registration, the basge station controller
will also need to be nodified to understand the new parameters
and to acg accordingly . |

Ealerving now o figure 7, shown is anobher
enbodiment that achieves a gsimilar effect, but does nob

25 necessarily reguire changes to be made to the mobile station
In this embodiment, a change is made in the behaviour of Lhe
network side in processing registration nhessages. At gbep 7-1

= RS ¢ -
the network (fop exampla a BSC or BTS) receives a ragistration
message.  The network Lhen checks to ses §F the nessage was

00 reesmived from an always-on mobile station at step 7-2. For

axample, an abtribute HEY

i
=
&
]
i
i

ieved from the AAA and

maintained in the radic - 5y ] i
nazntained in the radio s network, for example in the

BEC/POF, for each mobi o indicat
/PCE, for each nonile station to indicate whether or not it



options, a change will also need to be inplenented on the network side. In
particular, in the event a new registration 15 nessage is enpl oyed that

i ndi cates one or nore paraneters which indicates reconnect is also to be
performed, the base station concro7.ler will need to be nodified to
under st and t1iP's”#¢§54ge and act accordingly. Similarly, '§fofABA@R8di ment
featuring the use of a reconnect nessdbe that includes one or nore 20
paranmeters for use in registration, the base station controller wll also

need to be medified, 40 l\y}der@gand the new par ameters and to act
accordingly. Ref erring now to : ure “F shown bi d=af bt He: ¥ waeitbodi ment

t hat achi evBS & $iidtarref flecbf"lbm r{ioe/sn?not 125 peggssarily Jr.equife 1changes

to be nmade @i dhe.mhil-e sﬁr;a&ggpo7 T this errbodl ment, a change iIs made i
t he behavi our of the network sidéei'if pr HCegsi ngt‘%@?swam cadmessagesy At

step 771, the é“tel-lt‘:*cu]i?lor {fon iexc-anpdwe,t,anhl 8Cr0f 1, STS) = L £Ceiye $hd other
/\

r egi strati Oflnd Gils €n=Mg petwork then e’ nE pis to see if the u. ag;
was 30 recel ved froman al vvays * (61 “1rdbi Fe 28t af FoRS et gradtia “7‘324LF011, ves

axanp. Bt hattepbiit @ - nelyethestregt ri-eved AAAEY A _ aqlfiqgtr‘lm,gl1 1&‘_Qol from

mai nt ai ned delt-fohes adig @ccess \network 1.7 (7r exanple in Sc /P ci;
. for each nobile st atl% Mo catE WhetRefobie Hott |i*edm@92@@em 0S:83ti d

E' i "1/ CA2000+660 209k~ zl’l'\’slrlscwamcm SnoA BBidne sfatdon, Lfmggt not_an.siway's
on nobi | epstati-QRs  Noypat h Ome{p 7-2, then step,.f, -3 1Ts per? or med
whi ch consi sts of perform n RoPnal PRt et dr*?q&ﬁ@ ehl‘lsnnalyn nicAviolcy e

t eari nd “dowAict ReP exi st g d(-lla ichtentaceonOn # Qe]@ot]h;et_oﬁuggggv# the nobile
t

station isgaReal ways bm ;stat on, yes path step 7 n lsjte ©7- 4
is executed. This con@&sggc “peérft rrﬁ%@c’refgl@t PEEiLe ﬁﬂvbutlmpﬁcswmnt@mng not

tearing dowh $hE-wasd siti ngeReRsb g e AGe.cddt (& 1MaLl ant,,of  1hi Sy Step 7-5

can be perforaed, cons sts of performng registration and novi ng
i LJIHO%, »uc as naré%a] » #BOLtware, Ffirmware are alao

contemplated. Algo, this functionality could he implemanted in
1% & component other than a base station controller,

The detailed examples presented above sssume that
packet data servics reconnect occurs across changes in
SID/NID/PZID. More generally, recomnect ig considered Lo occur
across changes in packet data Bervice reconnect zone. The

20 reconnect zone does nob have to be an actual barameter. In the
varticular examples given, any time any one of SID/NID/FPZID
changes, the reconnect zone coanges.  Other recomnect trigoers

are contemplated,

Referring now to Figure 8, in another embodimnant, a
25 wmethod ilmplewmented in the mebile station involves first the
occurrence of an event triggering registration at step 8-1.
The svent is categorized at step 8-2. Threes different

categorizations are shown h includi F
- OnE arve shown, these including a first category for

witich only reglstratior SRk
Y gilstration is performed ar step 8-3; a second

30 category for whic
30 Aragory Tow which reoist reconnact ar £ ]
ration and reconnect are exvformed at

g

ster 8-4, and a third cateoory § i
£ oers, and & third category for which reconnect with

A ] D v b et erde e e e = X
implicit registration ig pericmed. For the third ca ataegory, in
oF: , i



10 the R-P interface to the new zone if the IP connectivity is the sane.
The functionality of Figure 7 is preferably inplenmented in software in the
base station controller. However, other inplenentations such as hardware,
software, firmwvare are al so contenplated Al so, this functionality could
he |nplenentEH’VHm“T54a conponent other than a base stat "o eBht#8I%Yer. The
detai | ed exanpl es presented above assurme that packet data service
reconnect occurs across changes in STD/ N=i:D PLTD. Mor<-. generally,
reconnc-ct kLsqacangidered.to, .Qgeur . across, changes in packer: data service
reconnect zone. The 20 reconnect SBRE" dSes Aot KA et &' et Jaetdal

par anmet er . Y e erantd subaps exaapt 8:l g1 Ve s8nYy«: LbT8; 3Ny, one e of .
SIP./1vl17/PWdD changes, the reconnect 'Lone changers CI her reconnect

triggers are contenphated,.Referri now,_ to Fi gur i n_anot her
enbodi ment, .a 25 met hod i hpl enent édﬂ"’“‘m 3 Ao Bi | EF StHt iT6H i 8V 6E9BEOR | I st

the occur reéncd B %4n tévens f?@ﬁggenmgmr egi stratton &l SteRBrrdriodhe

event: is categonized gheop.step, 8+ hr ee dlfferent gat egori zations are
shown, these including a fi rstcg}cat g’(%rcﬁ/f“%r Wit Tt oY *régi Stratteon ¢ s

perfor med &t°7Step B23¢eas sdeonm 30! -CabﬁgOhy%if@feC\M’H ah l=8gi %ﬁq@@é@r‘t and
whi

reconnect afr@;pertglt}lnp}d LocaSLeR o ar d third category for
reconnect with inplici {t a}r ecgl st't ra )1&0%1 F%cbr‘méd CIEGE 1f‘|5iedt3ﬁ‘|ﬂt=’de Hategory,

in til't) 20681481381 224K \aCaAzoeaﬁm@ozzﬂ& e9 Honeienbed)nent s.4 he

reconnect 5p@g5é@gn&d y\/; th, Lt araneters to support particular
registratio ina speﬂ{?ﬁ?‘ i Cm 8 ittt o eseRg e KET RbbT el s taittihon

det er nifes "t fﬁa¥ al ¥ egistreatiiondi seréqweﬂeicbd G A Basgyshatof.: 5,/ or which a

packet zongehysteresis, tinmer s gctlvg the nobile station cance] s the
packet zone hyst(ergil s tiner O&re?mv THE Rt FYPEPOATE het Patketaszshe | i st

adds the entfy ! ’%fhneine%nrryL tnatde, paicketiceongskiisto-and.injtjates a

packet zong: Ebga@ed reconn 951 on b){ Lsendl ng an Origi natl on I\/Essage
(preferably wt Jome *m”)d‘mi”ts, if the mobile

Btd*TCH determines that a registration is reouired to a bhase
1% wtation for which a packaet zone hysteresis timer is active the
_ r i Live, .
monile station performs the registration, cancels the packel
zone hysteresis timer, removes the entry from the packet zone
list, adds the entry as a new enbry in the packel zone list,
and initiates a packet zone based reconnection by sending an
alng
20 Origination Message (preferably with PRS=0) 1f the reguired
redistration ig of any of a szt of defined Lypeg. In one
embodinent, the types are: encryption re-syne regquired, or BOMCO

Registration.

T ot 7 - ' I "
In the above, it may not be necegsary to explicitly
oo canacael the hyeterssis timer given that the entry has been
A IR s R $u by i P ew 5 : .
removed from the packet zone lish. This 18 an implementation
decigion,

Numsrous modificarions and variations of the present

application are possible in light of the above teachinas Tt

30 ds therefore to be understood i it
3 erelore to be understood thab within the gcopa of the

appendad claims
appendad claimg, the application may be practiced otherwise

1.

than as specifically described herein.



10 DRS=0) if the required registration is of any of a set of defined
types. I n one enbodi nent the types are: tiner-based, unc b ;ed,

par anet er - change, di stance-based, or user zone based. Furthernore, in sone
em,od:inen.ts, if the nobile station determnes that a registration is
required to a base 15 station for which a packet zone hysteresis timer is
active, the nobile station perforns the registration, cancels the packet
zone hysteresis tinmer, ., renoves the entry fromthe packet zone |Iist,
adds the entry as a new entry in the packet zone list, and initiates a
packet zone based reconnection by sending an 20 Oigi nati on Message
(preferably WtlaibRS=0) if the required registration is of any of a set of
defined types., in one enbodinent, the types are: encryption re-sync
required, or DCMC Regi 8tP&thefh.in f fMedidisowsation negmpiots bes necessary to

explicitly 25 cancel thgohVelangsind ok gbven.! Al tde entaychas been
renoved fromthe packet zone list. This is an inplené% at1o ecl si on.
Nuner ous nodi fFEYPFBNEeSh Ratriati ons of the present a_r- i.l.cat.ion arc
possible i |ight of thg,ahoug teachings. .l 30 is therefare tq be
under st ood that within the sgg%e gﬁgfﬁeigﬁgéﬁﬁéggc?%i%%?lﬁiﬁfﬁﬁnﬁ% &t i on
may be practi EEASHE hepWeeX radiat rasispeentli patkyt descs i vadsherein. 20

Cainms: 1. A peLHRGSLH &, ' t.ati rising: on occurrence of an
event triggering access n tﬁ%ﬁ%%Fgéiggrégggﬁ? %egﬂ%%gi?ﬁ?%ﬁhﬁﬂﬁﬁ?n

perfornmi ng anPéged ver exft ltegsdn whattess omehwor k ceghsit aid deartkgpacket data
service recoppeg form ng an_access.network registration based on
at | east mhetﬁer %ﬁgﬂg?ﬂgﬁgﬁ?rgﬁ CpdBReP B4t USSR VAT TR IGHEQ 2zone was
previ ouslyP vi d¢foeedvindriva o0 tdeki.ned peri od of time.

2. The method of claim 1 wherein the mobile station
determines that the current packet data Service reconnect
zone was previously visited within the defined period of

15 time 1f a packet zone list containg an entry with an active
hysteresis timer for the current packet data service

reconnegt zone,

3. T@e method of claim 1 wherein performing an
20 equivalent to an access network registration and reconnect
comprises:
performing an access network registration;

performing a packet data service reconnect.

25 4, The method of claim 1 comprising:
categorizing the event into one of three
categories;
for a first of the three categories performing an
access network registration;
30 for a second of the three categories performing
the equivalent of an access network registration and a
packet data reconnect by performing a data service

reconnect with an implicit access network registration;



2. The nmethod of claim1l wherein the nobile station determ nes that the
current packet data service reconnect zone was previously visited within
the defined period of 15 tinme if a packet zone list contains an entry with
an active hysteresis timer for the current packet data service reconnect
zone. 3. The nethod of claim1 wherein perfornming an 20 equival ent to an
access network registration and reconnect conprises: perform ng an access
network registration; performng a packet data service reconnect. 25 4.
The nethod of claim1 conprising: categorizing the event into one of three
categories; for a first of the three categories performng an access

network registration; 3Qd40r anseqopd Qfletﬂ?ré@rceaeteé%trqggr %E?;Bg&@%m ng
t he equival ent of an access network registration and a “packe ata
reconnect by pER¢ o¥dHIiGlengard ser eiccessreeomectragitti rab ibnphhdi & access

networ k regi st 1an; far . hird of -the. three categaries performng
t he equivalentﬁfﬁkég1%ﬁ%%egggﬁg?§8%kb¥e%?§¥é€1%n % gcge%p§8t3t855Yépe
reconnect by perd@mMAdigaadpacketcdasansewaticeregiataanaeoh.and an access
network registration. 5 5. The nmethod of claim1 further conprising: if the
access network registration is of any one of a first set of defined types,
and if the nobile statiGhe detbodi aescliint A ACERSS cBRPWOEKnEeQgi stration
is required 10 to a base sEﬁtion for which aépaqket zone hysteresis tiner

She LI sECCF ROV P Hh & Sy ef 8 £ReCHaBREtFDne

is active in a packet zone
list; addingdhe: entrpy astacnes:entéy typddle Pprcket +h2op8bhist stahdon

determines that an access network registration is'required
10 to a base station for which a pacKet zone hysteresis timer
ig active in a packet zone list:
removing the entry from the packet zone list;
adding the entry as a new entry in the packet
zone list; and
15 : initiating a packet zone based reconnection by

sending an Origination Message.

6, The method of claim 5 further comprising:
cancelling the packet zone hysteresis timer.
20
1. The method of claim 5 further comprising:
if the access network registration is of any one
of a second set of defined types, and if the mobile station
determines that an access network registration is required
25 to a base station for which a packet zone hysteresis timer
is active in the packet zone list:
performing the access network registration;
removing the entry from the packet zone list;
adding the entry as a new entry in the packet
30 zone list; and
initiating a packet zone based reconnection by

sending an Origination Message.



15 initiating a packet zone based reconnection by sending an Oigination
Message. 6. The nethod of claimb5 further conprising: cancelling the
packet zone hysteresis tiner. 20 7. The nmethod of claim5 further
conprising: if the access network registration is of any one of a second
set of defined types, and if the nobile station determ nes that an access
network registration is required 25 to a base station for which a packet
zone hysteresis tinmer is active in the packet zone list: performng the
access network registration; renoving thezentry fromthe packet zone list;
adding the entry as a new entry in the packet 30 zone list; and initiating
a packet zone Based recdrnectdttndbyf seadinng We ¥ igitat iaressager 22 8.

The net hod of gégigugtyherein the first set of defined types conprises at
| east one of tiner-based  zGirdPrHEE8d2t parafikt B¢ Harlgeerdiessfcezpaged,

and user zone-bassed pdrdhetbiechabbed afschabinda Wher iy fidest 288k - of
defi ned types coqg%ises at | east one of tiner-based, zone- based,
paraneter-chan@% i stance-based, and user zone- based and the second set

of definedstypes conprises at 10 | east one of encryption re-sync required,
or BCMC Regisiration. 10. The nethod of claim 1 wherein performng an
equi val ent to an access A&t Wetkofegifsetainoh wWmkqiacKétrst15etfabd servi ce

reconnect conpidSafsd REQr FoREr3R-2CLLSSH i.stratiQn.usi _at
| east one additi onal paranetergfo ?nd%cat% t 2$£%(%§%Q§Fr %gggdée%gg%e
reconnect sholtafesls®apengeekorhetdge, distance-based, and user zone-

based and the second set of defined types comprises at
10 least one of encryption re-sync required, or BCMC

Registration,

10. The method of claim 1 wherein performing an
equivalent to an access network registration and packet
15 data service reconnect comprises:
performing an access network registration using
at least one additional parameter to indicate that a packet

data service reconnect should alsc be performed.

20 i1, The method of claim 1 wherein performing an
equivalent to an access network registration and packet
data service reconnect comprises:

performing a packet data service reconnect with
an implicit access network registration.

25
1z, The method of claim 1 wherein performing an
equivalent to an access network registration and packet
data service reconnect comprises:

performing a packet data service reconnect, with

30 an implicit access network registration, and usging at least

one additional parameter for use in the implicit access

network registration.



20 11. The method of claim1l wherein perform ng an equivalent to an access
network registration and packet data service reconnect conprises:
perform ng a packet data service reconnect with an inplicit access network
regi stration. 25 12. The nethod of claim1 wherein performng an

equi valent to an access network registration and packet data service
reconnect conprises: performng a packet data service reconnect, with 30
an inplicit access network registration, and using at |east one additional
paraneter for use in the inplicit access ngtwork registration. 23 13. The
met hod of claim 1 wherein packet data service reconnect zones are each

represented byig, respeciiueoShDiN D 7LD, { ey dIRIHOG LUELNSL, LONDL 81 0O
upon occurrence of an event triggering access network regrstrationi if a
reconnect zone4wingegtt RensSkDANE Dt &2 Dravases rted s ley reispetedvad thin a

respective defd i eri.od, rformng a reconnect with inplicit
access networ kgﬂ}re@&itds/?r%gtgi’o%?glﬁe??&g %%%torgnenlgcctonygﬁglﬁgm ng the

SIDN D PZID was not prewhoustyrwésid edf wirt hiverithe rdebienedgt ad®eperi od,
and theresier%w%Q%nge i,n SIEMNH;VPZID, perform ng a access network
registration; 11 2 reconn8Et22bMR’ having the SIDINID/PZID was 15 not
previously visited withifl theedefhéred dddee Heenined chandrp/iiherezis wshange
in SID N D Pzl erf rningaa reconnect and perform ng a access network

D .
regi stration. pﬁ?ﬁ?ﬁé ¥ethogtef YR £ WTSPSST IyscRet taatat $87 W 0D0
reconnect zongs par@oeAthgr ePresSEMi&st byt GQ%QQ%HEVQccghgyh%E%éﬁﬂEl t he

nmet hod furthe&e%gggggggg . upon occurrence of an event triggering access
;

10 if a reconnect zone having the SID/NID/PZID was
not previously visited within the defined time period, and
there is no change in SID/NID/PZID, performing a access
network registration;

if a reconnect zone having the SID/NID/PZID was

15 not previously visited within the defined time period, and.

there is a change in SID/NID/PZID, performing a reconnect

and performing a access network registration.

14. The method of claim 1 wherein packet data service
20 reconnect zones are each represented by a respective
SID/NID/PZID, the method further comprising:
upon occurrence of an event triggering access
network registration:
if a reconnect zone having the SID/NID/PZID was
25 previously visited within a respective defined time period,
r Performing a reconnect with implicit access network
registration;
if a reconnect zone having the SID/NID/PZID was
not previously visited within the defined time period, and
30 there is no change in SID/NID/PZID, performing a access
network registration;
if a reconnect zone having the SID/NID/PZID was

not previously visited within the defined time period, and



network registration: if a reconnect zone having the SIDN D PZID was 25
previously visited within a respective defined tine period, , performng a
reconnect with inplicit access network registration; if a reconnect zone
having the SIDNI D/ PZID was not previously visited within the defined tine
period, and 30 there is no change in SID NID/ PZI D, perform ng a access
network registration; if a reconnect zone having the SIDNI D/ PZI D was not
previously visited within the defined ti mrs'?nperi od, and 24 there is a
change in SIDN D PZID, performng a reco fect with i nplicit access
network registration. 15. The nethod of claim1 wherein: 5 if the nobile
station is reqtheed i® periorgs dn SIPENIDABRUD| egbsidati N a dicdcaneetbased

regi stration, er ed..reqgi stration, paranmeter change registration, or
user zone regi g%?@tf'@ﬁ,walntd CEL S ACkBP T3 oRRIFFEE2 @i ns an entry with

an active hysteresis timer for a current 10 packet zone, the nobile station

renoves the entry fromthe r%acket zone list. 16. The nethod of claim1l
wherein: if the hobile T ed Péqal el *ovlpereorma 15 ti mer- based

regi stratidn, distance-haseger @8bstbati 90;on 2P0 &d.4 &9l zbter ation,
paraneter change registration, or user zone registration, nd it a packet
zone |ist contal & P Ehtieg iRt FRtAAN acti vea hystierer] sadimeratdona current
packet zone, tiendMiided HRtils@Ra2BEE! Sathif i cket . n

hysteresis tinmer of the ent.rl; aﬁd rerml\§/aés t%tg&%n%‘r%r%aef lri"(;eer%J“t%(t%“é:%\%algfgét ®Zone
list. 17. The WEt’hdP 6t r@Gaiskrasion. ciad m 6 wesrlain:zomeeiiwitngonheieat ry

fromthe packein zone k3kn23ant LEO96L Shide %Ji station to send an
Originatign Message, which serves as %n ?‘% Ji4&:iettlmreergifgc’trré'i‘t icblﬁ.ren%
10 packet zone, the mobile station removes the entry from the

packet zone list.

i6. The method of claim 1 wherein:
if the mobile station is required to perform a

15 timer-based registration, distance-based registration,

zone-based registration, parameter change registration, or

user zone registration, and if a packet zone list contains

an entry with an active hysteresis timer for a current

packet zone, the mobile station cancels the active packet
20 zone hysteresis timer of the entry and removes the entry

from the packet zone list.

17. The method of claim 15 or claim 16 wherein:
removing the entry from the packet zone list
25 triggers the mobile station to send an Origination Message,

which serves as an implicit registration.

18. The method of claim 17 wherein:
sending the Origination Message is in lieu of a

30  Registration Message being sent.

19. A mobile station adapted to implement the method

of any one of claims 1 to 18.



18. The method of claim 17 wherein: sending the Oigination Message is in
lieu of a 30 Registration Message being sent. 19. A nobile station adapted
to inplenent the nethod of any one of clains 1 to 18. 25 20. The nobile
station of claim19 conprising a coordinated registration and reconnect
function. 21. A conputer readable nedium having instructions 5 stored
thereon for inplenenting a nethod according to any one of clains 1 to 18.

25

20. The mobile station of claim 19 conmprising a

coordinated registration and reconnect function.

21. A computer readable medium having instructions
5 stored thereon for implementing a method according to any

one of claims 1 to 18.



