; TRe®ed j j ktl | pl 61 Tml #1TL. ~599SG Supporting Both Packet And Circuit-Based
Wr el ess Networks *cooooa* Back ground This application relates generally

fo cellular tel ephones. 5 Cellular tel ephone networks may be

where information is divided into packets and transmtted in ,mmmmm"mmm@m
packet -switched system Alternatively, cellular telephone networks,may be
circuit-based or not packet-based. |In packet-based w rel ess netvvorjks, t he
user is generally charged based on the_nunber of packets that

transmitted. Commonly in circub4rPOEEEDBh Patles dndet wor ks, theummm,,rmﬂ’%mmul
charged based on connection finenit-HasedWarelgss Networks ar t el ephones a er
packet - based or circuit-based, but not both. Some of the reasons ¥ % this
are t hatBakgkmmdbased systens utilize nobility nanagenent state infornmation
while circuitszbased.syste do no Appl.i.catjo rograns in a given
cellular tele ﬁSﬁBp ¥°‘6§é{%ﬁ%%ff”§raﬁ{3’ t8icgl(1,‘é1?%elﬁﬂg?1‘%§0 appl y packet - based

prot acol s andcui@sr feRpAOHY netwkrks oG Wetpablost e sdar wh&e &l formdtibnad divid @nnto
because charges are assessed based on packets in a packet-based network and
time in peckets eud traparigiad frea paskrt-switchied spsten ddiernatigelycemlpdamtieloplainecel | ul ar
t el epho .he: [ crue charges. The 3GPP

speci fi ggeﬁ\l)véﬁcsglgéfyleﬁsergl{(}‘raltgb%\év?agés}gwﬁg%(gég?%gt supports both second generation
(2G and t hi rgh geRarkkédORireRE) nedwbikis CBs usdritibérrr@BUShyaed PasedB@Mbe Atirdar
Partnership Project; 20 General Packet Radio Service, Service descrjption,
St age 1,°f(raeets tat adransmitede Covmngnly ppoiecrat-basehwirglsse netvorts, 81¢ useidls not
explyg n .fion between 2G and 3G services. For exanpl e,
in t]%): rﬁ%ﬁ?@?’gﬁ%ﬁ*%&@%ﬁﬁﬁ ) cellular tel ephone networks, three

di f f erent nobGendryilyreakgentelphaicataeseikiRopackasbasdd er cisdranbdzgd dnd noelselly. ar e

avai lable. A cellular telephone in the ready state |§s. paged periodically
to det erSAmoliRerrasPIbIOr Hiit e tparketibased YPIEpR gHEZS wolyish peg I Siekeady

to receiMeRRABE widlk cfcuiftbhel sYREME Y hBé‘tAﬁﬁicﬁfio@?fog%soﬁrd Aferte eyt
receiving a call (or under other circunstances), theé tel ephone may be

t r ansi t i telephorferoay bhunatdathydisasrm whers tosapglyypaskeit msedpmhodolscarst winatiiy appbt e,

upon .t he .expi.r f ri.od.of. ti.me wi thout receivi a calls, .the

tor pnorrentpaeler el 18 aaf ot Fhek gt 4 eossd PR Ty hiate, (e
phone i spacRabaséPnét@ont MRl Bdé lfa cikduil-BasBE htQAHE 3 1 )i Fi3GR forl ddn&RRIndRNCE
with appropriate page nessagi ng protocol. The standby state involves |ess

-2 pagi regllutzs fdertiongs totdetermane havaand wherplegiserueshinges | arger area with a
lurality of b I ' e

Peast pagi ng A HRE Sfect FaBBOGfhe BFTcB4 Khnddilal dpholfs SERSCoRh Beferaddf
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(and 0“'151000@\%%‘[& BecictisMdbss Ad? eRplath Ky Q)eéﬁ%o@ﬁlify%nﬁﬁoﬁ%@d&f‘éeh@@ sl
envi ronnent . e rest of the tinme It)he extra constraints raised by nobility

managensserviegsat es may be ignored. Thus, there is a need for a way to
transition between cjircuit-based.an ckets b d tens in the sanme

el |l ar 't el AT bt GREFANG A26F 0 BT A BB P IRE e
Dr awi ngsdiffeeut Robilitp nAnsgheiitaes 4BEWE b fle, @fan@be aRiRady BRMvaliblé.hA present

invention; and Figure 2 1s a flow chart in_ accordance wth one enbodi nent
of te me@g@melmhp@mrp thg ready state is paged periodically to determine whether or not the

cellular telephone is available and ready to receive phone calls. After the expiration of a time

period without receiving a call (or under other circumstances), the telephone may be

transitioned from the ready to the standby state. From the standby state, upon the expiry of a

period of time without receiving any calls, the telephone may be transitioned to the idle state.
30 In the ready state, the phone is ready to receive calls. It is periodically paged in

accordance with appropriate page messaging protocol. The standby state involves less



Detail ed Description Referring to Figure 1, a cellular tel ephone may be
applicable to both second 15 generation circuit-sw tched networks and third
gener ati on packet-swi tched networks. The cellul ar tel ephone or nobile
subscri ber shown in Figure 1 may include an application processor 28
coupl ed to a baseband processor 32. Basieally, the baseband processor 32
handl es call inplenentation functions and the application processor 28
handl es paklngt Gederdlly)clid einlar 20ephonald inrmidgler 18a piith\vi slerhlivg sfcellbandaseband
processor 32 contains a set of cooperating@servjces that work together to

process pagedi¢ss oftga thag ip theggady stefei e denshwagngis denppobe ddlpsiate: cal |

functions suc k I i , ifjigation and
tear down as J\%‘?ﬁs agglﬁ@:l)%lﬂf)l Ey mgaeﬁeé@lﬁﬁrq%eﬁ%g%%% ogglia\'rlﬁ% (Peogp ot lerged by
net wor ksgamgtationi(@8IG/or Iteandaktondndatbralidn {2Gicdyseni| intyt kel dbteie Hambileith¢rode
term nal inplenentation that is 25 both nodul ar and scal able as |ong as all

access pfifierasriscuasiances thet arigsrhecaseiof Sk MeblibeBRNagspIenLHples Wher Gy omly
i nterf 2 - . ) . . .
B e i R R

t he basethandheemasnstraif@ raisgpoy hebiliog managemsnt stdas maydrevgoeed.CDS) and

packet data sgrvice (PDS) through a protocql API. The cal de 8 3
D ovi des PDS B0 PO (5 Beeitipich Y FORPRaiatr Ve SHSBIHRESH HHATREGESHIRES M
state i n{afaRtih@Re §fnd &‘?lu?d?@élb;ﬂﬁhk%thBhP&s%?ﬁf?éra&ﬁm@S indicated at 10, for

exanpl e, through a -3 baseband protocol API. The application execution
environnent uses this information to open, suspend, or close the wireless
PDS Hpl Brigf Desssiptionef thedtawingsmanagenent i nf ormati on provi ded by the call

nodel 18 incl ydes bility managenent. stat S | k..as_roam ng..information.
The appli cati B LE 10 E Aok Aol oo B e E hUthsBh e ot ot o
bef ore al | ow Rigutd®ighbw ehst isscbkiRnicd With pes emmbydiiebt aPhk peathtdfisentibhe
application execution environnment can be part of a protocol API or

m ddl eway e %4 esi di .ng bet ween t he baseband processor 32 and the
appl i c%?—&%&ﬁ&%. As a result, the application processor 28 can
handl e appl i CREfADSe fBrFigﬁr%Qrﬁ%lgﬁéintel%c%h%fé 1%5%1(938?15 ic46te tOBLEBESAL | ONs as

wel | as applications 20D relate _ | enentations. This is
despid e gherdtimotcirchiviswitchbed mateodSang fhiidcganemtion packep&vitplpdd redwoxkas Theay

[ I i bly diff t t er.s... Agai 2G | i ' d t
goner a1 | TR ST GRRET FILe s EHaE  SUaF ET R GIAETBRE FhiPRISERoT - based
char ges ¥céBolZEkRiphasted XSt BrotesofBPl BatiYalNB RRORE N PredeSscaRd nMust
contend with idle, ready and standby 15 nobility nanagenent states and

char ge beandipseall implsarentagion dardtions andrthg appliesatien prasgssed 2§hgadles 3l othpe

pr ot ocol fug%ggiseware 24 initially determ nes whether PDS is currently
avai l abl e to the nobil e subscriber as indicated in dianond 26. |If not, all
PDS Hppl i cat i Anallanedehd 8 provideaziakitly thelbasghind prdceskoe 32 eonthins Alseicdd 40. C osi ng
applications in this circunmstance nmay reduce the |ikelihood of erroneous
fesul t s SAOPEHEREETVIGES SiharoRb gRbSEIOREAEESS a|°ftﬁ-p§§€9 I'mg ?lé%twl%w%twm e,
the mobi it yriBAMIETPRIc BRI BChs delGoiRhhEentdt S dMY cdifscld, SidHi AGHoAS

i ndi cat edp:bn di anond 30? | stﬁe Srmbi ?e subgs\ecri ber |ds?ﬁélcn tsﬁgﬁ%’dl e éta?e, all
PDS appl arcltearodrsvraaswell esmdbidgy madageateatl Simcbihsskrvis ofiendd tyr hepwoikls viahe

bi | bscriber .is i P li.cati d
notive P i fall Pafd IRdGndERal A RS 6 ede inaRBal B R p e "¢ '
Fi nadd y, both nidiR1410BH seals8108€ IonB &K all Scdels pRfocdlLdinBE t6 are&defiddd FBBcol

applications currently operati n% are suspended ui)on transition to standby
as i ndi cardigation progesm yderfaps (AP D deseried hgesie andwlf pprdiendensrsnpertisg diffraent

pr esent %%}éfs&'gr%{ég?lrsgapﬁerg%V)Mh{eﬁ%%gtog& l@(le_cuti on environnent my be

aut omat i e user’interaction to support 30 wireless

net wor ks baseTheesalboldelr 1 Scricsiditigionahe paselssid statasseed2viupportThoth cireilndataof
managi ng t he ag}sl i cation execution environnent may increase the battery

life of tenEcpHeRRe) anhpackeidats sareipe {@%ﬁbﬂ@hiam@@%@ 4Pl olherfighiraodel 18
Embogy msﬂlto%id%g Pﬂéeax%lgﬁiﬁw infdRHBA5A Q0wIRYs %bﬂﬁ? qlanagement (MM) state

information to the application processor 28 as indicated at 10, for example, through a



-4 in 2.5G and 3G packet-based nobile termnals irrespective of what type
of air interfdce is utilized. As a result, in sone enbodinents, the
application environnment may suspend or shut down high data rate
applications when the nobile subscriber is in a 2G network w t hout
degradi ng the performance of other appl3cations. Similarly, when packet
data service applications are applicable, the nobility nanagenent state of

t he systieretmy pb@todﬂtﬁefrlmmdxpplﬁatm;ﬁededuuohaﬂdk@uﬁemphmmb oifsragonopr i at el y.
While the mddleware 24 is illustrated as. residing on or being associated
wi th t he?PEPptUsREd: Brclpseibe sdtiess 8D apakeRitonyel y it may reside on or be

assocl at ed w4, 6 dl%%ﬁ%é%%ﬁﬁg@é@%&ﬁggfo&@ed ¥tne bl noABOIdgELgEP odT rent,

portions of t |"ewar on or “be assoclated w each of
sai d appholaty manaegamebasabaﬂdfeﬂrasmmmmgmfaﬂnam 3he applisdtioh lex edutien

enbodi nents, the aseb daplication cessor . functionalities may be
acco??pl | SEQUMANtE ??f'gt éj NAgPIRGNE 83t d £ WRi? ﬁ@wi%ﬂﬁ@gﬁﬁubﬁqvgﬁtt%n
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reci ate numerous | cat
vari at i ohBI ¢rherddiavane 24 tesiding idteneethebhstbandprompgsendizandthaiapplicatioer all
such m)dlflcatl%ns and variations as fall within the true spirit and scope
of this PPESEH> nvention. -5 Wiat is clained is: 1 1. A nethod

conprising: 2Agdgtun] tlﬂbta?plv!@ﬁblhgfocessap@s t&h BNARCAppAEHtions oi?'t}!org%iﬁé yod N a
packet data service or acircuit data service ne rk; 4 if tile

mobille selstivg ih2E lmplqrrmnéatpaeksawekhai appiisptiorseOhatlsd ko 3Gereér¥Pni ng the 5

1 os1 no BRCRBE APy JLRUF aeei B AR bata S ERE RE RlireRs Bl A RRLHER: Lo ot
i's idlemi &vo%%oﬁﬁﬂélﬁﬂly@ﬁff@ﬂeﬂlp‘ﬁta]mé‘b&@r@gmﬂ RGtdppliomidink dosgbsstetdIgr is in

a packet data 2 service network, continuing with active packet data service
appl i catin¥eiye mobilHy maspgemen) steinfagation andusertane-sased ghgrees while packet-

based systems use mobility management state and must contend with idle, ready and standby
15 mobility management states and charge based on numbers of packets.

Thus, referring to Figure 2, the protocol middleware 24 initially determines whether
PDS is currently available to the mobile subscriber as indicated in diamond 26. If not, all
PDS applications are automatically closed as indicated in block 40. Closing applications in
this circumstance may reduce the likelihood of erroneous results or crashes in some

20  embodiments.

If PDS is currently available, the mobility management state of the mobile subscriber
is determined as indicated in diamond 30. If the mobile subscriber is in the idle state, all PDS
applications are closed as indicated in block 42. Similarly, if the mobile subscriber is in the
ready state, new PDS applications are opened or active PDS applications may be continued as

25 indicated in block 44. Finally, if the mobile subscriber is in the standby state, all PDS
applications currently operating are suspended upon transition to standby as indicated in
block 46.

Thus, in accordance with embodiments of the present invention, the application

execution environment may be automatically controlled without user interaction to support
30  wireless networks based on either circuit or packet data service. This method of managing
the application execution environment may increase the battery life of the packet-based

cellular telephone in some embodiments. Embodiments of the present invention may be used



1 3. The nethod of claim1 wherein if the nobile subscriber is in a packet
data 2 serviceé network, suspending current packet data service applications
if the nobile subscriber 3 is in the standby state. 1 4. The nmet hod of
claim1 wherein if the nobile subscriber is in a circuit data 2 service
network, automatically closing all packét data service applications. 1 5.
An article conprising a nediumstoring instructions that enable a

pr ocessoin2. @ aad 3Gysickintiased Bobitd REmina inbgicbtive af widity e sflibsintdrfaes isi S
currently. in _a packet data service 4 network or a circuit data service

net wor k; UtHiZefl. t he nobile subscriber is in a packet data service network,

determ ne the bl 4t g : i I X d 7
autonaticalIyAgFggghng%e[ gat?ﬁggﬁ%ﬁé§5§B%%?%£§P§%§h#$t?ﬁg§%%ﬁﬁfpﬁ§ﬁ
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i nstructions that enable th rocessor.2 base ystem to continue processing
act i ve pieEkdingthepedaryince 0§a§1er eprlicafaos; %“{ﬂﬂéﬁ}h}’ﬂ?% Ragke dafasegafent state
i's readyynylics j i fty b Rrverd: Yat 5 | byt et s
that - enaac g e e B o e TR AR
servi ce appised &t hons agplicireonswpploprigighscri ber is in 3 the standby state. 1
8. The articlg,.of claim5 further. staoring instructions that. enabl e the

b ocessor 2 baddtiedRTRITYaas SAIREar G rerigue of ¢ B oaEs SSebf oo

appl i cat ap%maﬁdfn PrBEesERIS BtetatiVBRGT B teside dbretsédcidtd HathahSBAs¥bAR

net wor K. 9. Acellular telephone conprising: 2 a processor; and 3 a

st orldge proesssergB2. nAs stilbariothes embatdinesndinostiotsen! pheomidsddorare g4 deayarsidnen ghet her

¢ e ol b Aol G AR o PR RRHTR,  °

dat a sergthisRlimeatéothl bastbh@l Mdpplibgiomtbtdstor fandivnalessaniy b& adconpliskdien
nobi | e subscri ber and automatically close packet data service 7

appl i catd gngleiimtegrateddisniti t y nanagement state is idle. 1 10. The tel ephone
of claim1l whgpqel i : i . i
generation app Ih?lg glil ]élgljr? ge.n% %R’rf?g&l‘ﬁ&esq{egﬁ g %ﬁ%ﬁg&i 0 ﬁg F%I%% tg %nggg%ﬁﬁgg{rg)f

pr odés s embalimentaphbsecskilicdrin plicoare s/5lb apprécidt nuiteeous eha@hficatmne ind baiatiohd

i ncludi ng a_baseband progcessor. 1 13. The tel ephone of .clai.m 12 wherein

sai d baggsrgﬁa%?@@ég@aﬂe(ﬁ&?@g_aapiféﬁﬂ cHIHBERer B Sich o ICRRPSTRENET O] ai m
9 wher ei fi SR Ble3Afe sgirﬁraﬁa sbdpatdruigt basnttif@anighabl € 2 the processor to
conti nue processing packet data service applications if the nobility 3

managenent state is ready.




15. The tel ephone of claim9 wherein said storage stores instruction that
enable 2 the processor to suspend current packet data service applications
if the nobility managenent 3 state is standby. 16. The tel ephone of claim9
wherein said storage stores instructions that enable 2 the processor to
automatically close all packet data ser¥ice applications if the tel ephone
isinacircuit data service network. .AY.A .E. A9U. ALU. A9. A&U

. A GP\ (WIRbkis taified is:
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5 mobility management state of the mobile subscriber; and

6 automatically closing packet data service applications if the mobility
7

management state is idle.

1 2. The method of claim 1 wherein if the mobile subscriber is in a packet data
2 service network, continuing with active packet data service applications if the mobility

3 management state is ready.

3. The method of claim 1 wherein if the mobile subscriber is in a packet data
2 service network, suspending current packet data service applications if the mobile subscriber

3 isin the standby state.

1 4, The method of claim 1 wherein if the mobile subscriber is in a circuit data

2 service network, automatically closing all packet data service applications.

1 5. An article comprising a medium storing instructions that enable a processor-
2  based system to:

3 determine whether a mobile subscriber is currently in a packet data service
4  network or a circuit data service network;

5 if the mobile subscriber is in a packet data service network, determine the

6  mobility management state of the mobile subscriber; and

7 automatically close packet data service applications if the mobility

8  management state is idle.

1 6. The article of claim 5 further storing instructions that enable the processor-

2 based system to continue processing active packet data service applications if the mobility

3 management state is ready.
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the standby state

8. The article of claim 5 further storing instructions that enable the processor-

N =

based system to automatically close all packet data service applications if the mobile

W

subscriber is in a circuit data service network.

9. A cellular telephone comprising:
a processor; and
a storage storing instructions that enable the processor to determine whether
the cellular telephone is currently in a packet data service network or a circuit data service
network, if the mobile subscriber is in a packet data service network, determine the mobility

management state of the mobile subscriber and automatically close packet data service

~N O kAW N

applications if the mobility management state is idle.

1 10. The telephone of claim 1 wherein said storage stores second generation and

2 third generation applications.

1 11. The telephone of claim 9 wherein said processor is an application processor.
1 12.  The telephone of claim 11 including a baseband processor.

1 13.  The telephone of claim 12 wherein said baseband processor stores a call

2 model.

1 14. The telephone of claim 9 wherein said storage stores instructions that enable

2  the processor to continue processing packet data service applications if the mobility

3  management state is ready.
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1 16. The telephone of claim 9 wherein said storage stores instructions that enable
2 the processor to automatically close all packet data service applications if the telephone is in

3 a circuit data service network.



