1 System and Method for Maintainjng Packet Protocol Context Field of the

Application The
particularly to

application relates to wirel ess conmuni cation, 5 and nore

packet protocol contexts. Background In a UMIS . (Universal

Mobi | e Tel econmuni cations Systen) network, a GGSN (Gat eway General Packet

Radi o, Service

Support Node) typically has an inactivity timer for each 10

establ i shed PDP (Packet Data Protocol) gontext. A nobile device can
communi cate with the UMIS network over an active PDP context. However, if

the inactivity t

to rel ease .the PDP context.

cont ext; however

i mer expires,_%ggeggégg ndliddsates PDP cont ext deactivation
The nmobil e devi ce can re-establish the PDP :

, 15 ex¥migdiaialipgr Bagkefiqodiviced FReEPOP cont ext pl aces a

burden on the UMIS network. EXxisting approaches involve the nobil e device
periodi calgh ¥ kransyid tipd spackets over the PDP context so as.to nmaintain

t he PDP cont ext.

Howevér, in certain circunstances, 20 the transmtting is

too frequent and results i.n unnecessary actiyity. This can cauyse an

overl oad situati

on Thst PR 1REEWOR K-S ATSEab8e "+ ET T F BWCe C8hortages i f

nmany ofs such RBbL | ur-tdeniicesvate saneantiratedoi ncanisdld. area such as a
cell or cell sector. 25 in order to provide "al ways-on" experience for end

users, sone UMIS networks. have functionality to preserve the PDP context

whi | e rel BREKEROTHE

associ ated radi o resource when no data traffic is

expected (see 3GPP TS25.060). Since radio resources are not tied to the-
PDP cont ext when nad raafiMTg i(Bniversal Mobile Telecommunications

System)
Support

network, a GGSN (Gateway General Packet Radio Service

Node) typically has an inactivity'timer for each

10 :established PDP (Packet Data Protocol) context. 2A mobile

device can communicate with the UMTS network over an active PDP

context

. However, if the inactivity timer expires, the GGSN

initiates PDP context deactivation to release the PDP context.

The mobile defice can re-establish the PDP context; however,1

15 excesgively re-establishing the PDP COntext;plaées a burden on

the UMTS network.

Existing approaches involve the mobile device

" periodically transmitting packets over the PDP context so as to

maintain the PDP context. However, in certain circumstances,

20 the transmitting is too'frequégt and results in unnecessary

activity. Thie can cause an overload situation for the network

© or cauge radio resource shortages if many of such mobile

devices are concentrated in a small area such as a cell or cell

sector.

25

users,

In order to provide "always-on" experience for end

some UMTS networks have functionality to preserve the

PDP context while releasing the associated radio resource when

no data traffic is expected (see 3GPP TS825.060). .Since radio

resources are not tied to the PDP context when no traffic is

30 'éxpected, a network operator may configure the inactivity timer



30 expected, a network operator may configure the inactivity timer 2 in.
the GGSN to have a |l arge value, or nmay renove the inactivity tiner
altogether. In such cases, it could be wasteful in-terms of UMIS network
resources for nobile devices to periodically transmt data at an interva
which is much shorter than the 5 inactivity tiner. Regardl ess of the length .
of data transmtted by the nobile deV|ce the nobil e device and the
net wor k -exchange many signalling or c nt r ol nmessages. to establish and

rel ease an RRC Radi o Resour e -Contr connectl
connect i o¥t e GFEEBPCR e ﬁ‘ﬁgﬁ V% ' pearer. ?‘é%v@l?egq acltggéty

[ eSOUr Cest 1 {8 G1tdawhhéNk Ser amkhi agsesde)t w:dulldr bqawmsmﬁlﬁcamedetmﬁ a

while after the data transm ssion_is ¢C g oL When a
| ar ge nurifer™iS mEBIPES JERACES *8r &% ¢ %’%ﬂﬂn V,l ef’:’*nt%l iso gclglgﬁy

periodi ¢ ¢fanNsMitSei0n &f a&h&rzitelf’éadat«ral@]mmm muqhashorherr@chm tﬂn@twor k and
radio resources. Summary of the Application According to a broad
aspect3- tiﬁﬁ%tll‘éltYpFéWHed a nethod in a nobile device conprising:
determning a tinmeout duration for which data inactivity over a packet
protocol 20 cont exmegammssthﬁ paek2engtiot of clatcohranent btyddomehe

deactivated by a networ data |nact.ivi % i peLiod near
the ti nedﬂ‘?bjd{ﬁ &A5vgRe '?15?9 |n§egl‘5%c%e t-bI%/eerntE&J gkpg}é{i %roto ol .
cont ext s@; &sa 110 ¥Rt abiktdle mRackets. pootoicadl icbntet reﬂa\m@am &&8Cer m ni ng
the timeout™ duration 25 COan]e)‘? es ITeaS'L:JI’I ng the t| oHt ggﬁ%&%n Agcording
to anot hefR¥AHARBONEEE, COMHTY i SOPPETFURYT A % éadabl e nedi-um
havi ngOCOﬁ@yt(%meég&Clahabéeradﬂ&ﬂdeu@‘éhconsmsif@dsﬁat,t Itbeecrradﬁ.orres@mnason on a
processor so as e . 3 £

- (e.g. downlink scrambling code) w;llrremaln allocatg or a

while after the data transmission is completed, e.g. 15

seconds. When a large number of mobile devices are

concentrated in single céll, the periodic transmission of short

15 déta could impact the radio_network and radio resources.
Summary of the Application

According to a brbéd aspeét,,thére is provided a
method in a mobile device comprising: determining a timeout
&ﬁration for which data inactivity over a packet protocol

20 context causes the packet protocol context to becowe
deactivated by a network; and upon data inactivity for a time
period near the timeout duration, trahsmitting a packet over
the packet protocol context so as to maintain the packet
protocol context; wherein determining thé timeout duration

25 comprises measuring the timeout duration.

According to another broad aspect, there is provided
'a computer readable medium having computer executable
instructions stored thereon for execution on a processor SO as

to implement the method summarised above.



to inplenent the nethod summari sed above. 3 According to another broad
aspect, there is provided a nobile device conprising a packet protocol
context function adapted to inplenent the nethod sumrari sed above. Bri ef
Description of the Drawings 5 Enbodi ments will now be described with
reference to the attached drawings in which: Figure 1A is a block diagram
of an exanple comunication system Fi %ure 1B is a block diagramof a
nobil e device; 10 Figure 2 is a flowhart of an exanpl e nethod of

mai nt ai ni ng a packet protocol context transm t.ti ackets...,igpd Figures
3 through 7 are fl oRE€REFEE D afbPhET" g%éjﬁ% aéégrr(}ett‘hggegfr i<rr&gip'rsﬁc};{i‘E\Ii ng a '
packet prafogQbiLQBLEXE Eyirianagi & thawket 15r gkt sonpexse ripIteR™of

Enbodi nents  Conmuni cation System Ref errind. pow d qifFEigure 1, shown is a
bl oc], di ag@@l?ﬁe‘joftoaﬁm@(%rﬂ%rf% & Sﬂgﬁlil%%t%u@% s%‘% em 90. The communi cation 20

system has a nobile device 10, a radio access network 20, GPRS . (CGeneral
Packet RadigiSermisce)pséoniag thedPsaBiridsa packet data network 40, and a
correspondi ng node 50. The communi cation system 90 nmay have ot her

conponents, but they are,not: shwa fo§ bsakecofbad nplticireyerdie wobi | e
devi ce PO has a wireléss access 25 radio 16, a processor 17, and a packet
prot ocol centexttadhgdctirenings ith&bpgaket protocol context function 15 has
an application 11, a transport |layer 12, an access network control

function 13, and a kaygr-0ng and baectididBrenGPRS:serwEmmge

communication system;’
Figﬁre 1B is a block diagram of a mobile device;
.10 Figure 2 is a flowchart of an example method of

 maintaining a packet protocol context by transndtting packets;

and

.Figufes 3 through 7 are flowcharts of another example

method of maintaining a packet protocol context by transmitting

15 packets.
'Description of Embodiments

Communication System

Referring now to Figure 1, shéwn is a klock diagram

of an example communication system 390. The communication

20 system has a mobile device 10, a’radio'acéess network 20, GPRS
(General Packet Radio Service) serving nodes 30, a packet data
network 40, and a corresponding node 0. The communication
system 50 may have other components, but they are not shown for
sake of simplicity. The mobile device 10 has a wireless access

25 radio 16, a processor 17, and a -packet protocol context
function 15. The packet protocol context function 15 hgs an
application 1i[ a transport layer 12, an access network control
function 13, and a layer one and two 14. The GPRS serving

nodes 30 may for example include SGsN (Serving GPRS Support



nodes 30 may for exanple include SGSN (SerV|ng GPRS Support 4 Node) and/ or
GGSN - (Gat eway GPRS Support Node.) nodes.” The GPRS serving nodes 30 have a
PDP context control 3 , and a |layer one and two 32. The correspondi ng node .
50.has an application 51, a transport |layer 52, and a | ayer one and two
53. 5 In operation, the nobile device 10 comruni cates with the
correspondi ng node 50 through the radio access network 20, the GPRS
serving nodes 30, and the packet dat a rfet wor k 40 The . nobile device 10

comuni cates with the-radi o access network 20 ng lés Wi r,r% essx gccess
radi o 16. 1Guth codvoni €& oWawﬁVaToq‘DRfOSélﬁaﬁﬁé VofV&<¥ he ‘appli Cation 11

or the transgplrr} Layes AR nafk atiﬂgprmide&~dewmmﬂ01comm caylenrgowﬁth t he
appl i cati on or 't he transport | ayer % E@ ectalnvg1 ?5 ;9of
correspondam@ medé2 .. shhe WréﬁBPF‘éJa‘ﬁ oIt fLe dtew cet0® may be

any appl Iithgta SPMRINIGAL §S1HYes dnheaﬁ&twm I5,3 .for exanple a 15 web
br owser. %ﬁi I catl on 51 of the correspondi ng node 50 nmay be any

correspondi ng appl i catl on, such P rd ©Gmthabst&s ot ocol)
server. 5l n some i nplEnBRELR TG, %131? mox)co-r%l*r&ﬁ%g%?lelon?&arme in accordance wth

the 1P (Intgs nedrrRpohacad )nmﬁ) sSuth-omimiiecaedion dosessansivetedover a

PDP context between the nobj e devig PRIV Ag. nages 30.
A PDP conteRtCERS £EEEHNEaT® t| of %atn‘gebg%ﬁoug i as being a pipe

bet ween thﬁoﬂ]?f@eh'&vd@él ce dfmand chhes GESN ¢het hediPRScessr PR HodEs  30.

The pipe is used for acket transport,. 25g HRResnt £ HActk
created foFSFFQH"‘a?né‘BSFiLgS? He” 511 FeB c(l;:Iel\/Gl ce %ﬁln%&lgﬁ/en PR az;j‘ledress | f

there has hegmo1® Haiaveaehs vigplioveton el REBPtbentesHBE &Y PRebutor

denct i vat gggpaggfle ERR-2e1Y Dodes: A, ik BhesuiPR enbexty or -

- the transport layer 52, respectively, of the correspondlng node
50. The application 11 of the mobile device 10 may be any
application that coﬁmunicates over the network, for example a

15 web browser. The application 51 of the corresponding node 50
may be any corresponding appllcatlon, such as an HITP
(hypertext transfer protocol) server. In some 1mp1ementatlons,

" the communications are in accordance with the IP (Internet

Protocol).

20 | Such oommunication is transmitted over a PDP context
| between the mobile device 10 and thé GPRS serving nodes 30. A
PDP  context as a logical notation can be thought aS‘being'a
pipe between the mobile device 10 and the GGSN of the GPRS

serving nodéS'BO. The pipe is used for IP packet tranéport.
25 When the PDP context is created for IP transport, the mobile

device 10 is given an IP address. If there has been no data

activity over the PDP context for a timeout duration, then the

GPRS serving ncdes 30 initiates PDP context deactivation to

release the PDP context.‘ The mobile device 10 can reestablish
30 the PDP context; however, excessively re—establishing the‘PDP

context places a burden on the network.. According to an

~ embodiment of the applicatien, the packet protocol context

function 15 implements a method in the mobile device 10 to



rel ease the PDP context. The nobile device 10 can reestablish 30.the PDP. .
context; however, excessively re-establishing the PDP context places a

burden on the network.. According to.an enbodinent of the application, the.

packet protocol context function 15 inplenents a nmethod in the nobile
device 10 to 5 determne the tinmeout duration. Upon data inactivity for a
time period near the tineout duration, the packet protocol context
function 15 transmts a packet over the PDP context so as to maintain the

PDP context, In, thi nner, t | on 5 thgs fetwalde sgany bes¥ educed by
achi evi ngdﬁtgﬁ‘i“f%%lt}?”r%elanﬁgtrl\%yg%aﬁz%drt-Uggt a transmssion fromthe mobile

devi ce 10¢ikbrpberod detzai kaeat Bugroyidded theRowsiif tHEEtePERERSTD Fi gures 2

to 6. The access petwork control functj 0 gHPkbbecofemi€asl0
control s §EE‘E§§tt€mﬁV1)ée)l° aggoéﬁ%%%@lﬁgt %%F&%O&éhﬂ ngg the GPRS ser vi ng

nodes 30. ;E0¢cexaml£in the aDEessntmttwor Kncshisonamaiot itbs 133@ct? vat es,.
mai nt ai ns and deactj vat.e

PDP. contexts, .\ t he, PRRpentextuLs £
deact i at 82 PRE¥ATC e %ﬁef ﬁ%‘ﬁ‘f{eégob t raﬁhl}%%g?i on’ '113 Tnfor m;&.ltl he 1rans port
| ayer 12 wihbht aacauseansliseiandtidm ttre dekdipvaevire il peFPEERRE | ocal |y
or 15 by signalling. The CR 344 revision_ kechnicab cspecification
24.008 exﬁiegf"ﬁgs;? o KdSe eP%l%%avf:sclk%/;ﬁeﬁgkgflgg%g%rformeed [ocal I'y. The
transport |ayer 12 periodically sends short data in order to maintain the
PDP context. The rathe Bccessnacvawk ke@Oyododlaesiendio 0 tésnaRitat i on

for the mobil e deyice 10 _and for_an I aTebiLecsdeydiGesut bat aaay be
present (r‘ﬂ?t“§ﬁo§}\%)?Oﬁiﬁféﬂfaaf:gesa%g%%sﬁ%gav?g?k 30 may trigger p_?eservati on
of PDR cortextrapdserelmpseseendy. r athn eespleceshassetsst @¢HWPKFR t he PDP

context while paintalningthe PDP context, J.nhar oRk! @ ctiifceBREor
."contéxts. When the PDP context is deactivated, the‘access
network control function 13 informs the transgport layer 12 with
' a causegvalue and if the deactivation is performed logal;y or
15 by signalling. The CR 344 revision 4 to 3GPP Technical
| Specification 24.008 explains the case_where deactivation is
performéd locally. The fransport layer 12 periodically sepds

short data in order to maintain the PDP context .

Therradio access. network 20 provides radio .
20 communication for the mobile device 10 and for any other mobile
- devices that may be present (not shown){ The radio access
network 20 may trigger presérvation'of PDP context and
releases only radio resources aséociated with the PDP context
while maintaining the PDP context information. The GPRS
95 serving nodes 30 perform mobility management and session
management to provide wireless data connection. In some
implementations, a GGSN implements an inactivity timer for each
PDP context established. The GGSN may release the PDP context
by sending PDP context deactivation message to the mobile

30 device 10 on expiry of the inactivity timer.

While the illustrated example ﬁocgses on

implementations ag applicable to a GPRS‘network, more



25 serving nodes 30 perform nobility managenent and session managenent to
provide wirel ess data connection. In sone inplenentations, a GGSN
i npl ements an inactivity timer for each PDP context established. The GGSN

may rel ease the PDP context by sending PDP context deactivation nessage to

the nmobile 30 device 10 on expiry of the inactivity tinmer. Wile the
illustrated exanple focuses on inplenentations as applicable to a GPRS
network, nore 6 generally, enbodi ment § of the applications are applicable

to any network_ that deactivates a packet. pratocol context upon.a tinmeout.
dur at_i.'on.-@renéaﬁélifnaFéfP%Ox?ilfnﬁ?‘?‘Er%%_&ihﬁeﬁ%f’ghc)‘?a“t"ﬁg‘g %’p%l‘?ﬂ‘gaﬁcc?%- may for .
exanpl e bgrappkisabl eH:e a-ECRMAROGG systenet Profprelereritsénsrray? vary

depending on-the netwark: Lt.is to be.uynderstoad:that: G@gmnuni cat.i ons
system 9GIFEOYEr JUEHeSrt PE F3F° e‘?gr?gllggp 'rpoEgrg)s on?{f .The mobile device

10, the GRR1Sekvisg medesr36xampit tHeeapptiedpondPng CPERRD 5054 e kach
shown with a very specific arran 0L oppopgnts. O her
arrange?‘rerﬁ“?lﬁﬂ?éBﬁ’g’o%nfngya}rae%ge%hé% ?:%&b%xanpl e, in

ot herinpl enentations,.the application 11 and the transport |ayer 12 of the
packet . prot ocol conitexts fenbei erderEsonde taahiNte FOIHHBL &2 STHG &Y85honent .

I n ot her inpl.enentati RPEQPri-ate funct-hons that . myne&rmdmyenot be 15
| ayers i np%rérér‘}esn?refﬁeé 'raﬁgport Iayenﬁ? fZBan%l the | ayer one and, two 14. The
packet pratedae ¢ontehe GRRSCERBNING Hosleshdin 3t F1eaCoBFSRPELPEI ¢

conbi nati.on of _co n . el SO AL 9PsSci Ale apessbhént lot ot her
i npl.enent dt9 ensg’fa gﬁ% %B:tp isg%?onlll is Tgeplgfcate from t he packet protocol

cont extof uneddoments, @tier a2@apeeraifeneit SOBFORHSoRERt EO3FE Fossi bl e. In
the.iP|USt§§¥€g%d%§§gplfh 3éﬂarp§ﬁ5fgméﬂﬂgﬂggﬁg{_the_application 11 and
R “the.franééoré 1éyer"12 of the packet protocol coptekt functipn
15 are combined into a single component. In other _
implementatioﬁs;'appropriate-funqtions that may or may not be
- 15 layers implement the transport layer 12 and the layer one and .
tﬁo 14. _Thé packet protocol context function 15 is shown with
a vefy specific combinatibn of componeﬁts. Cther combinations
are possible. .In other implementations, thé'application 11 is
separate from the packet ﬁrotocol context functibn 15. Other

" 20 arrangements of components are possible.

Ih the illustrated example, the packet protocol |
context function 15 is implemented as software and is executed
on the processdr 17. However, more generally, the packet
protocol context function 15 mayﬂbe implemented as software,

25 hardware, firmware, or any appropriate combination thereof.

Réferréng now to Figure 1B, shown is a block diagram
of another mobile device 80 that may implement any of the
methods described herein. The mobile device 80 is shown with

: speéific components for implementing features similar to those
30 of the mobile device 10 of Pigure 1A. It is to be understood
that the mobile device 80 is shown with very specific details

for exémple'purposes‘only.



context function 15 is inplenmented as software and is executed on the
processor 17.° However, nore generally, the packet protocol context
function 15 may be inplenented as software, 25 hardware, firmmare, or any
appropriate conbination thereof. Referring nowto Figure 1E, shown is a
bl ock di agram of another nobile device 80 that may inplenent any of the
nmet hods descri bed herein. The nobile device BOis showmn with specific
conmponents f.or |nplenent|ng features simlar to those 30 of the nobile

device 10 of Fi gure | A un thesy bé l-&-gavi ce 80
is shown with very sB’é‘&???%lrb%t é’vllge, %rerﬁiét%%%ocgggéroses only. 7 A

processi n@ck@&hﬁtﬁ%a&&yﬂhgrﬂmﬂ&eﬁmtwééﬁ)a|k€&’k§ﬁéﬁnlééh%ﬁ é%ﬂﬁpglaﬁs coupl ed

bet ween a keyboard 114 and a dis y.. 126, T SESSQ 128 is a type
of process¥ - witlF WFEFRTTETE I[]12% 3 g s%%gnb?%ggégocessor 17 of the

nobi | e 5 gewieeslQishown to g @flAheTpceoqrﬂaﬁfJ@pﬁ@ceésbhe Tepidént rol s

operation of the display, 126, as oye i n mobi | e
devi ce580deY#9 adhSHEE t b Lt ?ﬁe é{léﬁjﬂmgegé%bg%sr (;Qiollttl%qS

a user.
The nobi | g, deyi < 8¢ bas @1&?@1&8} nep.et, ha's weyl b megaéhgap@dave?rt |Céfél ly, or
may take on other sizes and s

i ncl udi helel SiNGne ‘
struct ureshe TR e FEYAre 444 - feSP%EFudeo Q&%(ﬁg%l g(%tl 0 élk(lfay or ot her:
har dwar e RLy sftyarne bora syétching between text entry and tel ephony entry.
| n addi ti on to the microprocessor 128, other parts of 15 t he nobil e device

80 are shown schematﬁH i cal I%%%T ese %I HQ‘%oiah lﬁsqrq?éus cat [ﬂggsbéubsystem.lm

a short-range conmiti® stem oard. 114 and the .
di spl gy 1g§®n§é@étg v\&xﬁzhcamw;ero:t nm;{/baﬂfepun ogwices Ziegc bndi AgpReset of LEDS

104, ‘a'se(lncludlng clamshell housing structures) . The keyboard 114 may

include a mode.selectlon key, or other hardware or software for

- switching between text entry and telephony entry.

| In addition to the'microprécessor 128, other parts of
-. 15 the mobile device 80 are shown schematically.' These include: a
communications‘subsystem.17Gj a short-range communications
' subsystem 102; the keyboard 114 and the display 126, aleng with
othef input/output devices including'a set of LEDS 104, a set
of auxiliary I/0 devices 106, =a serial port 108, a speaker 111
20 and a microphone 112; as well as memory devices including a
flash memory 116 and a Random Access Memory (RAM) 118; and
various other device subsystems 120. The mobile device 80 way
have a battery 121 to power the active elements of the mobile
device 80. The mobile device 80 is in some embodiments a two-
25 way radio frequency (RF) communication device having voice and
data communication capabilities. In addition, the mobile
device B0 in some embodiments has the capability to communicate

with other computér systems via the Internet.

Operating system software executed by the.
30 microprocessor 128 is in some embodiments stored in a
persistent store, such as thé flash wmemory 116, but may be

stored in othex types‘of memory devices, such as a .read only



of auxiliary I/O devices 106, a serial port 108, a speaker ill 20 and a
m crophone 112; as well as nenory devices |nclud|ng a flash nenory 116 and
a RandonlAccess Menory (RAM) 118; and various other device subsystens 120.
The nobile device 80 nmay have a battery 121 to power the active el enments
of the nobile device 80. The nobile device 80 is in sonme enbadi nents a two
25 way radio frequency (RF) connunlcatlgn devi ce having voice and data
comuni cation capabilities. In addi tion, the noblle device 80 in sone

enbodi ments has the ca abl lity to communicate ar; fompyter systems
via the | At ¢ tgﬁ?g%??\/\?a}‘reé“eél>%ecut ed‘_:(PcE)(ﬂ et

m cropr oc%sﬁtywakgiﬁ b§etﬂfﬁd)rﬂﬁveﬁbodpmam&m,eérl na?ats pé‘resﬂegfentﬂagt ore, _
such as the flash nenpry. 116, st qQr, el type f menory

devi ces, KRRHHPOZAFLY Jo?ﬁdfd8m$ﬁr8 ¥°f%d\}) %F%giem 1%% stsor,ageﬁéﬂenent. I n
addi tion, systedusaitseish speelbi cedeiiab h&pphﬁca@bbm derigqgaBfsmetier eof

may be terrporarll | oaded Q atile store, such as the RAM 118.
Communi Tatd &P s15g# P§eiieE%|t\}'i§‘dR§§ %{ﬁé mobi | edevice .80 may 5 al so be

stored to the RAM 118. The m croprocessor 128, in addition to its operating
system functions, emahl ﬁﬁcﬂmﬂesenroizaofimlappm tat {ohsrrsTatifg nobil e

device 80... A predeterm ned set, of software ati-agng %[13?5 QLT g, basic
devi ce opefHtiTheURCEHENS ad %lfﬁ \%Cfa%‘ét%:%nr'm%aﬂﬁrygg%l ong n%ls e. 130A and a
data commuph£aidiang devdoé eeolBOB, pireylebermirstdldetd obnsohewaobi | e devi ce 80

g T 30041 2, BBRE SRRl WEALIBL b, 1EGge €71 1)
duri ng, ganiif aed WetmutheaPldhap@dnat [LGDAI asnd re SR mémmnbmdamn$ capabl e
o OrgaHIZQQ ufg“1§g%ﬁa%59 é“ﬁﬁgg;ﬂi”& on ghe mobile device 80 during
manufacture. In addition, a persocnal 1nfermatlon manager (PIM)
application module 130C_may also be iﬁstalled on the mobile
device 80 during manufacture. The PIM application is in eome
15 embodiments capeble of‘organiziﬁg and managing data itewms, such .
as e-mail, calendar events, veice‘mails, appointments, and task
items. The PIM application is alsd in some ambodiments, capable
of sendlng and receiving data 1tems via a w1re1ess network 110.
In some embediments, the data 1tems managed by the PIM-

20 application are seamlessly 1ntegrated,~sypchronlzed and updated
via the wireless network 110 with the device user's
corresponding data items stored or associated with a host
computer system. AS well additional software modules,
illustrated as another software module 130N, may be 1nsta11ed

QS during manufacture. One or more of the medules

© 130A,1308B,130C, 130N of the flash memory 116 can be configured
for implementing features similaxr to those of the packet
protocol context function 15 of the mobile device 1¢ shown in
Figure 1A. For example, one of the other modules 130N can be

30 configured so that when it is exscuted on the ﬁicroprocessor
128.the mobile device 80 determines the timeout duration and

upon data inactivity of a PDP context for a time period near



as e-mai|l, cal endar events, voice mails, appointnents, and task .itens. The
PIM appllcatlon is also in sone enbodlnents capable of sendi ng and .
receiving data itens via a wireless network 110. .I'n some enbodi nents, the
data itenms managed by the PIM 20 application are sean1ess|y i ntegrated,
synchronlzed and updated via the wireless network 110 with the device
user's corresponding data itens stored or .associated. with a host

conputer system As well, additi onal s(?ftvvare nodul es, illustrated as
anot her software nodul e 130N may nstal |l ed 2 ufacture. One -
or -more ofthehs impelt e TaE36R ’71]3?)3“ & TION < ogmt %eggf n(% rgla%Dry 116 can be

confi gurecgveflorchgnpjbpr@jﬁtleﬁg teadures meimair the FPRABseocwiexthe packet
protocol context function 15 of the nobile device 10 shown in Figure |IA

For exanple, one of the aqth dul &5 130N N, N8 382N PWicgdeso t hat
when it is execut edGH"the™ lg?oplkﬁoces?sor 158" the nobile device 80

det er ni nescdrRrtcaedos durat penfarmed ghoaugatdd FLEFHIEEFL ™ a PDP cont ext

for a tine perlodn ttlgélgﬂ&ngghedewce 80
transmi$s SHPFAERER overaridhE’E\jﬁrai’ﬂfc‘}’glrjl"{her%%Jl 120 25 10-MBi ntgl n the PDP

context.. Sowmmicaaibon fumottens]?7¢ ndhedragmdutcetdrg gepegetem 170

comruni catl ons,_ are erfor ne hr gughy, tsplgtggpm Gl BReS5osWHasest em 170,
and possi b}ngjt‘JﬁF(ﬁuah He's o(rItSBfa%ge ncom’runl cations subsystem 170.  The

communi Catéxﬁibzﬁ-lahsy$lhmﬂrmedl ns| adesreiveespi gite 156, 289 f AT tEr 152 and

one or nore anten | d a3 & fRGRE Ve A QANRys164 Bindaasbr ansmi t
antenna 159 % gl ti oj‘h L@ékg%ﬁfmﬁ?@caﬁ on  subsystem 1%[8 al so 10 includes

a procegsi Ngeimibsl e, psméesa:sugamddgleals@hgﬁala ProidedsGrioppsP) 158, and

local oscillators ( §u te_rgblmmthaw ng the

communlcatlon Subsystem 170 hav1ng the transmltter 152 and the
receiver 150 is an implementation of a w1reless accees radio
with features similar to those of the w1releee access radic 16
15 of the mobile device 10 shown in Figure 1A. The epec1r1c .
de51gn and implementation of the communication subgystem 170 is
dependent upon the communlcatlon network in which the mebile
.device 80 is 1ntended to operate. For example,‘the.
communication subsystem 170 of the mobile device 80 may be
20 designed to operate with the Mobitex™, DataTAC™ or General
. Packet Radio Service (GPRS)} mobile data communlcatlon networks
land also designed to operate w1th any of a varlety of voice
communlcatlon networks,_such.ae Advanced Mobile Phone Service
(AMPS), Time Division Multiple Access (TDMA), Code Division
725 Multiple Access CDMA, Personal Communications Service (PCS),
Global System for Mobile Communtications {(GSM), etc. Other types
of data and voice netwerke, both separate and integrated, may

also be utilized with the mobile device 80.

Hetwork access may vary depending upon the type of
30 communication system. For example, in the Mobitex™ and
DataTAC™ networks, mopile devices are registered on the network
using a unique Personal Identification Number (PIN) associated

with each device. In GPRS networks, however, nebwork access- is



receiver 150 is an inplenentation of a wireless access radio _with features
sini'lar to those of the wireless access radio 16 15 of. the nobile device
10 shown in Figure A The specific desi gn and i npl enent ati-on. of the _
comuni cati on subsystem 170 is dependent upon the communi cation network in
whi ch the nobile device 80 is intended to operate. For exanple, the
communi cation subsystem 170 of the m)bl e device 80 may be 20 designed to
operate with the Mbitex', DataTAC " “General Packet Radio Service

(GPRS). nobil e a communi.catij o et $ipapd,al sQdesi gngdiQ operate
wi th any BVPéC%ﬁ¥eat Oc?fla\?gléce t‘E}(l:orhrrr#}{(rafl %atllbon hetwor ks, such. as Advanced -

Mobi | e PheopesSesvice tr(eweeye Fiprecalilnl SiB6na MRS 1 EAC 4888 {TDMA) , Code
Di vi si on 25é}l¥l'rjl t| I e Aclce £ SRR, ‘J;er %ogaguggmlc%egﬁgt?emga@& (PCS),

G obal - For°WB m*rum cations (GSM, etc. .Oher types of data
and. voi ce (BeMNoEksEd, bm Imrﬁepatat@@wd:a wregr GPRY, nefrPTrkal so be utilized
with the m)bl | e device 80. Network access may vary dependi ng upon the type

of 30 _conmuni cati EO£ ﬁ@éﬁ%{t‘i | Bt Ber Mahi tgx prasdaubad aTAC "
net wor Ks, nobile d@@ﬁl%%‘\@ ggme)rr egistered glz’[ll the network using a unique

Per sonal - hdest beéx atdngrl eedherhé PIYikes Seoiaeed0 WX FUELA7de¥PE®d n GPRS

net works, however, netwark _acc 1S, @ Ri.caliyn assqgiat edowith a
subscr i -beCOBFURLSRF 1 Gt 2 g@%cgééﬁ& O“ﬁMw ce therefore typically has a
subscri bergigdansi tgrceimﬂjlfe"pmcohmrbrynmeﬁ@rtﬁea potuarla 1SPhsar FBer ldentity

Modul e - (SN cardsc LLOndar L0 ORGLAI R PRR EBRS: REL W whidhien netvork

regi strat i on procedures ave been conpleted, the nmobi |'e
devi ce B0 grey-igesdfands faeal wenl tOhwairiaat ifyravrgaal WY €GorpigE S Lon,

communi caty gn netoric 110, Sgnel ! <68l Vedolr A5y e URMEALhOTfet or k

. to digital comnversion. Analogfto‘dlgltal coﬁve;elon of the
received signal allows the DSP 158 to perform more complex
communlcatlon functlone, such as demodulatlon and decoding. 'Iﬁ

15 a 31m11ar manner, signals to be transmltted to the network i1¢

| are processed (e.g. ; modulated and encoded) by the DSP 158 and
are then prov1ded to the transmltter 152 for digital to analog
conversion, frequency up conversion, fllterlng,'ampllflcatlon
and transmission to the communication network 110 (or networks)

20 wvia the transmit antenna 156.

- In addition to processing communication signals, the
' pgP 158 provides for control of the receiver 150 and the
transmitter 152. For example, gaihs applied to communication
signals in the receiver 150 and the transmitter 152 may be
25 adaptively controlled through automatic gain contrecl algorithms

implemented in the DSP 158.

In a data communication moc:'le_r a received signal, such
as a text message or web page download, is processed by the '
communicdtion subsystem 170 and is input to the microprocessor

30 128. The received signal is then further processed by the
mlcroprocessor 128 for an output to the dlsplay 126, or

alternatlvely to some other auxiliary I/O devices 106. 2



recei ve antenna 154 are routed to the receiver 150, which 10 provides. for.
signal anplification, frequency down conversion, filtering, channel

sel ection, etc., and may al so provide analog to digital conversion.

Anal og-to-digital conversion of the received signal allow the DSP 158 to
perform nore conplex comunication functions, such as denodul ati on and.
decodi.ng. In 15 a simlar manner,. signals to be transmtted: to the network
110 are processed (e.g., nodul ated analencoded) by the DSP 158 and : are
then provided to the transmitter 152 for digTittalsutc.g gna;g‘%ilc_onver sion,
frequency RYICENVEREI Y, %t EPTRYS ﬁlr?%l t7Tati 6n and Transmi ssion to-the-:
comuni catj s ReEWonki il G Heokepebamt kay aB0/wi &orkeothansavistilaarenna  156.

In addition to: processing communication signalSq.the, 158 pLQvi des for
control ofIAh&SEEEi Ve gfé)(?%aﬁa et rpgﬁémglt‘togr'ew%wgéﬁ?' exanpl e, gains
appl i ed t gueMTUR-Cabhorotisrgnabs o ipetr deeiacer 156 apmbadrsl BRAASNI tter
152 may be 25 adaptively cqontrolled throug Lk ¢ galn contiel

al gori tﬁnslter"l“ﬁpl“’é"ﬁeﬁ]f’eeﬁx?% ﬁé‘sweﬁi%‘%ﬁhggg ﬁ%gﬁco%%ru%?cat.i on node, a
recei ved signalia suehcodsus cbextn nessageenr 1Web page downl oad, is processed
by the conmmunication -subsystem 170 and is input to the-m croprocessor 30

128. The received SEQn kmy%m;ngméﬁgééyybnpﬁ9@§§%ﬁ@rﬂiltBﬁeriﬂﬂﬁhoﬂfocessor
128 for an output to the display. 126, or alternatively to sone other

auxiliary t#e dtericeess 196 stantialte\dimdlaseko fdhP 4556 COWPYSEAFAC] itens,
such as e-nmil nBSsades.. Using Lhes kmdoande s andhor ssopeaiaiheny,
auxi l'tary mﬁ"#’b c?é{\ﬁe?e-%%, -suchva$ a touchpad, a rocker swtch, a_thunb-
wheel , 10r andesigies fypetoinsmipgaioneAT GenTREE XD PoSed d5PRIS'S t'éfs may
then be Frﬁféé@ﬁéé?%eo¥glcé'E%t%%gﬁHntﬁéuédEQYQEéM!U|%Ugh-as a voice . '

message recofding‘subsystem, may also be implemented on the

lmobile device 8C. TIn additiom, the display 126 may §130'b§

ﬁtiiized in voice commuhicatiqn'mode, fQI example, to display :

15 the identity of a calling party, the duration of a voice call,

or other voice call related information.

'The short-range communications subgystem 102 enables
‘communication between the mobile device Soland other proximate
systems or devices, which need ﬂot-necessarily be similar 7

 20 devicés. For exanple, the short-range communications SubSystem"
ﬁay include an infrared'deviée and associated cirguits and
. components; or-a Blueﬁoothm-communication module td provide for

communication with similarly-enabled systems and devices.

Method in a Mobile Device

25 Referring now to Figure 2, shown is a flowchart of an
‘example method of maintaining a packet protocol context by
transmitting packets. This method may be implemented in a
mobile device, for example by the packet protocol context

function 15 of the mobile device 10 shown in Figure 1.

30 : At step 2-1, the mobile device determines a timeout

duration for which data indctivity over a packet protocol



110 via the communi cation subsystem 170. In a voice communication node,
overall operation of the device is substantlally simlar to the data
communi cati on . node, except that received signals are output to a speaker
111, 10 and signal's for transm ssion are generated by a m crophone 112.
Alternatlve voi ce or audio I/O subsystens, such as a voice nessage
recordi ng subsystem nmay al so be inple ted on the nobile device 80. In
addition, the display 126'nay al so be il'ized in voice communication

nmode, for exa Ie to_di g)éc}l(St Oégg&tl Jve0he acgalding party, the

duration ofORESIGi GBURET |EHE "Voice.call related i-nformation. The
short-r ang@aﬂcﬁimlaedaby msw.e:tuulos‘}cst eht 162=m Patil edboR ohsimi CRItE ibEt ween t he.

mobi | e devj ce 80 .and ot her proxipate. ev, iLh-need not
necessari | 5°hé SPRF %‘?mﬁf{ d-l[e)e\?"f"ﬂc%e:gél J(5'?“§ée/‘;§<tféln'p 3%0 ¢ %ﬁ?%rﬁa;ee
comuni catﬂ@nﬁsn&mhsys@ﬁhemwehsnchadeae}neﬁ r;fnoapedldrewt@darﬂp asséei ated .

circuits and onpopent s r Iue oot ht onmuni cati on nodul e to provide
f or co?mﬂ?ﬁ%f&t@&n af acglegh P4 ?cgna%?ndEchystens and devices. Method in a

Mobi | e Device 25 Referring now to Figure 2, shown is a flowhart of an
exanpl e met hod of nmnnemmlm@tanpaskethpm)t@@ola pbntekitpyef tragkeRi tting

packets. This nethod be. impl e d mphi Ledevice, for .exanple by
t he - packetP$CFt0<°tC(5J Fogga%lesx?forf unéﬂ{@?g%gﬁé@#@% he m)%l l'e device 10 shown in

Figure 1. $fpAimesiepidnd, tive metbbHeddeviteedl@berei hesappliemvidt todur ation
packet . pr FBLbIPTERE RPNt HoSH e heact U S0k & Rorusrk. A step 2.2,
upon daga iﬁ@céméﬂtehoﬁ@r tthd inmifier Hedioealettdreingaebbe dimetiton, the
nDblte devé&ﬁ%tlon for each packet protocol context. In other

Aimplementations, the mobile device detetmlnes the timeout

‘duration for only one of the packetlprotocol contexts and

‘assumes that the timeout‘durationAfor the other packet protocol -

7 15 lcontexts is the same. Other implementations are possible
Furthermore, in some 1mplementatlons, for each packet protocol
context for Wthh there is data 1nact1v1ty for the time period
mear thp timeout duratlon, the moblle device transmlts a packet

over the packet protocol context so as to maintain the packet

20 protocol context; Other implementations are possible.

fhere are wany p0551bl11t1es for the packet protocol.
context. The packet protocol context typlcally depends on the
type of network in which the moblle device resides. In some
implementations, the mobile device resides in a UMTS network
25 and the packet protocol context is a PDP context. Other
implementations are possible. More generally, the pecket

- protocol context is any IP context. -

The mobile device transmits the packet near the time
that the packet protoool context is expeoted to be deactivated
30 should there be no data activity over the packet protocol
context. It is to be understood thattthé exact time that the

mobile device transmits the packet is implementation specific.



transmts a packet over the packet protocol context so as to 5 maintain the
packet protocol context. In sone instances, there are a plurality of packet
protocol contexts for a nobile device. In sone - inplenentations, the

met hod descri bed above is applicable to each packet protocol context..
Accordingly, In some 10 inplenentations, the nobile device determ nes the
ti meout duration for each packet protqgol context. In other

i npl enentations, the nobile device detérm nes the tinmeout duration for

only one of the packet protocol con nd. asswmks ddwatnkheati meout
duration f&r SCRE 6Tﬂg?m%§@kéfn5fo?%%§$$€%ﬁﬁgﬁtexts-is the same. O her

i mpl enent atioprsiace possitlien oFuthdherimacat FHI3bD iNAA SRERLEL POMES for
each packet protocql cont.ext for [ Legl & idaeklviEby for the
time peri &8 nésF 0RE? (3 gﬁ%ydurgﬁgén,(%%ﬁ'nnb?fgﬁéejice t?ansnits_a
packet owsaniphe packes dar aisacol Ioootlesdt iswlggepbaiedti aithcst RECHEEKEY 20

protocol context. O her inplenentat Lblg-, Ther e are nmany
possi bid i eSSt LeReVPHL erﬁrg? c%%g§é%ﬁgéggéé%héﬁ§§cket prot ocol cont ext

typi cal | y depeidneantihe ndzyie absaetiwn klien bitieeht tderatolsin-e d8%i ce

et viork 2SS e AERE AT GT0R TBENE A S O] BOE £hr o TBher
i npl ement ati QRS cAke Besstdle.orlVer eigenex atdund thiéppetket (Rffotdedl cont ext
hat ' he [RERET BPFBECOF CEUTT GHE PESRKBERT T & ho Aeact s VALoA 90 should
t here ?@ (r;tgxfgitiaf et mgayu%nttsheraaakeﬂ@m.oc@thgnnimlemqlfptaitgoﬂé be
understood that the exact tinme that the nobile device transmts the packet
i s inpl enexatdFFidgEci fic. 13 |
| | Thefe.are many ways for the mobile device to
determine the round trip time of a short packet between the
mobile device and a corresponding node of the network. In some
15 implementations, the mobile device measures the round trip
time. Once measured, the mobile device can determine the
predefined margin based on the round trip time that has been
measured. In some implementations, the mobile device measures
the fOund trip time more than once and determines ther
20 predefined margin baged on each measurement. In specific
implementations, the mobile device determines the predefined
margin as_an_aritﬁmetiq average of the measurewments. However,
ﬁoré generally, any appropriate mathematical or logical
function may be implemented for determiping the predefined
25 margin based on multiple measurements. In some
implementations, the mobile device measures the round trip time
dynamically so that changes to the round trip time are
reflected by subsegquent measurements. The round trip time
might change for example if the mobile device moves to another
10 network. In other implementations, the round trip time is

communicated to the mobile device. Other implementations are

possible.



In sone inplenmentations, the packet is transmitted when a predefi.ned

proportion of the timeout duration has passed since the |ast data

activity.

.The predefined proportion may for exanple be 90% or 95% In

other inplementations, the packet is 5 transmtted when there has been data :

inactivity for a predefined time margin |less than the tinmeout duration.
The predefined tinme margin is inpleneq%ation specific and may for
be set to 2 or 3 tinmes around trip tine (RTT) of a

the nobile device ﬁ%ﬁ t he correspoggg{glfygi@%dgogft§§ggﬁ§§gy5§eg§@ts are
[ e.

avai l abl e. Qther i There are nmany ways for the i

nobi | e dezegetoovedet gtarimekeheprouncblt daptieidie ofnaS@Mort packet between
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indicating the timeout duration.

There are many ways for the mobile device to receive

a message indicating the timeout duration. In some

implementations, the network signals an inactivity timer to the

mobile device when a PDP context is established. In specific
implementations, an Activate PDP context accept message_is‘
extended to have a new information element indicating the

inactivity timer. In other implementations, any message

_indicating the timeout duration is communicated to the mobile

device. Other implementations are possible.

There are many ways that the mobile device may
measure the timeout duration. In some implementations, the

mobile device measures a time interval of‘inactivity over the

' packet protocol context up until the packet protqcol context

becomes deactivated by the network. In some implementations,
the mobile device measures the timeout duration only once, as
it is assumed that the timeout duration is static.. In other
implementaﬁions, the mobile device measures the timeout

duration dynamically. Dynamically measuring the timeout

‘duration involves measuring the timeouf duration on gome sort

of ongoing basis such that chandges to the timeout duratién may

exanpl e
short packet between



comuni cated to the nobile device. Qher inplenentations are possible. 14
There are many possibilities for transmtting the packet over the packet
protocol context. In sone inplenentations, the nobile device transmts a
short burst. other inplenentations are possible. Mre generally, the
nobile 5 device may transmt -any packet. There are many ways that the ;
nmobi | e device may determine the tineouyt; duration for which data inactivity :
over the packet protocol context causes the packet protocol. context to
become deget iyahed by 116 NELIBEKenl TSR digBleppNial iiRhS1el@eihige mobile
devi ce neasures the tinmeout duration. In other - inplenentations, the nobile -
devi ce recrievesmaonesdags iomdeyathagge hEan sEsubleuiatd GIFE"PREre are nmany
ways for the bi | i to. iV RsSsageut-ndi satda3g dehe ti meout
durati on. qpr‘?r%gr% %gl?#ﬁcgr?ent %?%ghs%? ﬁ:el net {%orglli i%ﬁgj saﬂgn i nactivity
tiner to tdie ferebi| fodeliffensmennat PRRkEontRerPTPENSEY abli dHed™oPhlepecific
i npl enent at i ans, .an i R t, AGLEeRt IS=w eXkended to
have a %e%ﬁvﬁfcgr it Fg\%&ée gbtnfgﬁnttgrﬁ ?gﬁa%n% thgcm:'i Egil??%% yrﬁ?ti ner. In other

i mpl erent aturens cnanyy nes sEgge2@nitndi cati ng the tinmeout duration is

communi cated to the nobile device. OQher inplenmentations are possible.
There are many ways:fhat,d he, fobicheade¥ige dRY moBRasUASVIAE inipTeauhts
duration. In-some inplenentations, the nobile device. neasures a tine
“interval of tHimeot icvi tgamuer thise tiBepat kST PIGFoc oFREBAL BRKE WHVUMEYP t he
packet praot.ocol, ,.¢ t b‘f&%{ﬁ » tiv ( hg=PBLMOL K . -igiefe

i npl enent a'ikfag:néf:,hl-%t hgérr% iTe \glil%gggréas%trl:%ct égtiﬁrr_e'(jut "durpati on. only
once, @8 below with reference to Figures 3 through 6. It is to be

understood that the method described below_with.refe;encertol
Figures 3 through 6 is very specific for example purposes only.
Other implementations with or without using a timer are

possible.

i5 Andther Method in a Mobile Device

Referring now to Figures 3 through &, shown are
flowcharts of an example method of measuring the timeout
duration and transmitting packets according to the timeout
duration. - This method may be implemented in a mobile device,

20 for example by the backet protocol context function 15_of the

mobile device 10 shown in Figure 1.

By way of overview, the method implements a timer Tm,
which counts up, to measure the timeout duration. Once the
timeout duration has been measured, the timer Tm is restaxted.

25 The timerITm is also restarted as a function of data activity.
Restarting the timer Tm is eguivalent to resetting and starting
the timer Tm. If the timer increments up to & pre-defined
margin less than the timeout duration, then the mobile device
transmits a packet ovér the PDP context so as to wmaintain the

' 30 ©PDP context. Further details are provided below.



it is assunmed that the tineout duration is static.. In other )

i npl emrent ations, the nobile device neasures the timeout 30 duration
dynami cal ly. Dynanically neasuring the tineout duration involves neasuring:
the tineout duration on sone sort of ongoing basis such that changes to '
the-tinmeout duration rmay 15 be reflected in a subsequent -nmeasurenent by

the nobil e device. The tineout duration nay change, for exanple if a _
network operator changes it. Al so, t hé®timeout duration may be - different |

for different networks. Accordingl 'j.f t he, nmo ;‘I eyi cg. i g 1anded of f .
to anot her ‘net wor k, RERBAC e ’-ﬁéﬁ/.‘t%ldrrédd B air a%ll osﬁcer%ag- Eel different. In
sone i npl egepi Al :9AS: at heedralriel eigevitcdurapieneim ¢ raetiefered o FFasure the
timeout duration. There are many ways,, t ;1 s.can heiacconpld shed. An
exanpl e ne¥Y®HYEE i $Pr BVFTR fg%ﬁéif%w vs\%ht“hnlr%%fier'en,ce to _Filgur es 3 through 6.

It is to bg;penderstaodot et dree t het thiototssévi dePhelsewbsi TREsEERer ence to

Figures 3 through 6 is_very. specifi . RRse wHahher

i pl emeft ab R Wit A9 THET uglll%‘bg%rnt ?é pp%l?ecm%ossi %ﬁg%lll% Anot her

Met hod in apdbhiyiaeDavircee Ref arrichgl fend .t 0 ORFgUFRS BimEpugughr8Ei%hown are
flowcharts of an exanpl. e, netho f urad h IR atdonrand
transmttihg® p%%ef?etlégg&%ﬁ%? n’gq:th% Fﬁ%ﬁ% r?gg}gfé ﬁ?ﬁiati on. aTﬁ?[s) net hod -may be
i npl enent ed:i S bl endentge 3-20 tor wwbddpl deBice MEgrackERepF Yol
context function 15 of the nobile device 10 shown. in Figure 1. By way of
overvi ew, ¥He nethod inplements a tinmer Tm which counts up, to measure

the tineout duration. Once the tineout duration: has been neasured, the
tinmer Fpis restart@sbferring now to Figure 4, if the mobile device

receives ‘a PDP context deactivation indicg;ion at step 4fl'
then-tﬁé ﬁobile device stops the ﬁimer Tm at step 4-2. At
steps 4-3 and.4—4, the mobile device checks to see 1f two
conditions are met. This is done so that the mobile device

15 does not measure an erroneous value for the timeout duration.
At step 4-3 the mobile device checks if the cause is normal and
the release is not done locally by.the mobile device. This is
because a locally initiated_contéxt deactivation does not
reflect the timeout duration and shopldrtherefore be ignored.

20 The mobile device determines whether the GPRS serving nodes
initiated the PDP context deactivation and that the
deactivation was prompted normally. AL step 4—4,_the mobile
device determines if the'ﬁimér Tmris larger than a pre-defined
minimum value. The mobiie device checks to see if the timer Tm

25 is larger than a pre;defined minimum value so as to look out
for any unexpected signaliing sequence performed by the ‘
network. If the conditions at steps 4-3 and 4-4 are both
satisfied, then at step 4-5 the mobile device determines the
rimeout duration to be equal to the value indicated by the

3¢ timer Tm.. The time period near the timecut duration ig equal
to the timeout duration minus a pre-defined margin. Example
values for the pre-defined margin have been provided already

and are therefore not repeated here. If the two conditions at



25 The timer Tmis also restarted as a function of data activity.

Restarting the tinmer Tmis equivalent to resetting and starting the tiner
Tm If the timer increments up to a pre-defined margin [ ess than the

ti meout duration, then the nobile device transmts a packet over the PDP
context so as to maintain the 30 PDP context. Further details are provided
below. 16 Referring first to Figure 3,.atstep 3-1 the nobil e device
initialises the timeout duration to a prfedefined long value, for exanple 2.
hours. The nobile. device initialises the tineout durati op.(g).ef Qre.-t he

ti meout dusedpor-cannbet reaser et iR i SPY ‘thr‘f‘evta?}‘}%du diration may
be done far et@emliﬁlgwlﬁg i d he b a1 casi shé nidd=alresed: ce the

ti meout duhr?\étl'on as been initialised, the nobi]e_device gct.i vates a PDP
context atomsdielrr®a2roApe RIEPTSORS - t HEIRTHIFES 'ngEt\sf‘[eﬁrFset%lemetciurrer " Tm

10 -Referring _now tq FhgUlfihed bt Beeprobid e tdeviaeil o« ezetives a PDP cont ext
deacti vati%’%r&nld?ncatsi on at lstep 4-1, then the nphile device 81 9ps, t he

timer. Te atesteipvate?. the PRE €98t8X8 anPYEM 2 Ehbt nobi 1645V 86 Thecks to |
see if two__copdiliang Are fels chbi Sidér denecsecéhat-1he wbbile device 15 |
does not nBAsure an erroneous value for the tipeout, durati on. A&t ep.4-3

t he nobi | eddevi tetcloacks 19t thpeadaus®® Mo Rl anhd S (Ife Fefease 15 not

done local Ly by the mobile devies;1dhisvice beeausel alo@mpl yohnext at ed .
context dedctivation does not reflect the tineout duration and shoul d

t heref ore be bgndrasttivabedhe nobile device determ nes whether the GPRS:
serving nodes initiated the PDP context deactivation and that the

deactivation was pramRtednap i@y Abastep whydrht heeanbidrentdévi ce
deter m nes elr];:oilgc?ust ‘.I msIEl lcrjnmule Sirrllp%re %E‘ltgttj ggng . pcrl'lee_ ggfﬂ fg qaevice may have
a'plurality-of PﬁP contexts. Under normal conditions, the
aumber of PDP contexts that the mobile device is aware of is
equal to the number of PDP contexts that the network is aware
15 of for the mobile device. 1In other words, the mobile device
and the network are in synch with one another "in regards to PDP
contexts. However, in some instances, the pumber of PDP
contexts that the mobile device is aware of is different than
the number of PDP contexts that the network is aware of for the
20 mobile device. The behaviour under such a situation can be
unpredictable and the mobile device can réceive a PbP context
'deactivation indication from the network at an earlier oxr a

later time than it would under normal conditions.

Referring now to Figure 5, handling of the timer Tm

75 during data transmission is described. If at step 5-1 an
application ofrthe mobile device requests the transport layer
to transmit data, or the 1P protocol indicates to the transport
layer that there is data to receive for the PDP context, then
the transport layexr checks to see if there is an indication

20 that more data is expected at step 5-2. Both data transmission
and reception are considered and it is assumed that the
transport layer can tell if the received transmission is the

1zst one or not. If no more data is expected, then the



m ni rum val ue. The nobil e device checks to see if the timer Tm 25 is larger
than a pre-defined m ninumval ue so as to | ook out for any unexpected
signal ling sequence perforned by the network. |If the conditions at steps
4-3 and 4-4 are both satisfied, then at step 4-5 the nobil e device

determ nes the tineout duration to be equal to the val ue indicated by the
30 timer Tm The tine period near the tinmeout duration is equal to the

ti meout duration mnus a pre-defined me¥qyin. Exanple values for the
pre-defined nmargin have been provided _already and are therefore not. .
repeat ed herenspbrit HevewoseerrlithcoRdmar 17 2%SEEFE 2B a4 HA2BFRC Tot -

satisfied, ;then > value i ndigat ed. i he tameksdes iix rot 16easi dered, as
the measur&mnt #%gi%%ﬁgiE%?gﬁﬁ%b%gesgggoneous.n%@ ardl ess of whether the
ti meout diexerofor Srdereias i ot 6t 8PS AN hEAHEhi I déice 5
reactivateg eEQﬁtEgﬁ cantext.at; SteRndrbrifathe deagtiyaiHeondver noted ocal
and restarfs the tiner Tmat step 4-7 if the deathvatiop i s _not local.
The PDP contpitinkstymtsmieaeetydted 21eA FReCRS SRPSEnE Y he! WSbPFE Hovi ce

initiated E@%e?@ﬁm$Qﬂk%§? Qe he-Heaektvated: tinThesearmy the manyrreasons
why the neasurenent Is erroneous. In. sone inplenentations; the nobile '
devi ce may Thawé sgeplibalift Yt ofs PP EYATER¥s. Under normal conditions., the

nunber. of PDP contexts that the nobile device is aware of is -equal to the

nunber of PDP cont exiss thhat i@&}d’lﬁa\&ﬁr &ct$vﬁwsarfe>r15heftim Hdtéo_d‘oﬁgeiadre
o o I SlneT ol LG OB o] e 80 U1e, netuetlc ansatnegynch
the nunper ;of «RPPcasONt extrsrihad rddwe teobiberdedi o theawaner din iis different
thanz the Qiggﬁrtgftgg}i£%2n£g§iéﬁtgggi,kgg'Q?&ggﬂg(dh%a%%@ﬁeééﬁSE%8r6Lf?'

then the tﬁansport layer transmits short data at step‘6-2 in

order to maintain the PDP context. At siLep §-3 the transpoxrt

layer restarts the timer Tm.

15 There may be instances when the value for timeout
duration ig initialized with a long value that iélshorter than
the actual timeout duration. For example,;the mobile device
might assume that the timeout pefiod is two hours when the
actual timeout périod is 24 hours. This could result in the

20 - mobile device transmitting shortldata at a wmore freguent basis
than the lowest frequency of transmission that would maintain

"the PDP context.

Accordingly, in some implementations, the mobile

device increments the value for the timeout-duration. An

25 example of how this may be implemented is prbvided with
reference to Figure 7. At step 7-1, if the timer Tm is equal
to the time period near the timeout duration, then at step 7-2
the mobile device determines whether the value of the timeout
duration should be incremented. If the mobile device

30 determines that the value foxr the timeout duration should be

incremented, then at step 7-3 the wobile device increments the



20 nmobi |l e devi ce. The behavi our under such a situation can be :
unpredi ctabl e and the nobil e device can receive a PDP context deactivation
indication fromthe network at. an earlier or a later tine than it would
under normal conditions. Referring nowto Figure 5, handling of the tinmer
Tm 25 during data transm ssion is described. If .at step 5-1 an

application of the nobile device requests the transport layer to transnit
data, or the 1P protocol indicates to t¥e transport Iayer that there is
data to receive for the PDP context, then_ the_trapsport yer chec sto
see i f .t heveliis Zar ithdi EATPORS IDIEKAPT nor B0 XPAVE ¥ ﬁ§5iéd atFstep 5- 2.

Both data tra Psf@\ésdl%ou@néuf%ﬁ:m Hanapse BeRshdated amsbridingyassuned t hat
t he transport ayer can tell if the received transmssion is.the |[|ast one

or not. If no nore data is expected n t gver stops the
timer Tin at step 5-RETPhETErBHSHIFYS Flgyert%%r g)hggégées %ﬁl(egedgtaa at step 5-4

and passes gitetRihOWRietbkay ehe ftluer dnsnilssitGmegnt t dutheidn @h@iﬂlqiakyﬁér for

the reception. The data is transferred not on I o Avese 5
(upl i nk % r ARSHPESHAD: bdf 5PLD &S menE'aE' én alt)eﬁre ‘?t%gf%edﬁ@e recel vi ng

data). Thehkangpedimiayeont baged est arhtashehetheu fremeoTm @mrﬁsﬁl@ﬁl Bas if it is

not running. |If there no data activit I, LLPe. psid odpear  the
ti meout du%&ﬁpoﬁuc‘fefﬁégr#“ﬁﬁé’ f“feﬁ%lﬁreafﬂ;t \\ifvl | Ort‘eo rr%{eiltgren that é|s 10 is the
case. ReferfiRgen@ride Ringtteaefics ithet hre.ltenmr Timei srquwat ‘qurathent i me

period near.the timeout dyration at step, 6zl, .. Lhea the t{Anzport |ayer
transmits $RGYt 1Hat3e OB EpIEYET 1% g%rt%omer?ai ntain t%e PDP context. At

step 6- '_30thﬁlﬂaltéﬂ-ﬁﬁpordthelra)i&tpléﬁsﬁ‘c&t‘ttwnshel‘¢I}_?I'T-'EﬁSlbﬁ? 15 There nmay be
mstances when the vaI ue for tineout

~ There are many pOSSlbllltles for 1nc1ement1ng the
value for the timeout duration. In some 1mplementatlons, this
depends on the -initial value of the tlmeout duration. In some
1mp1ementatlons, the 1n1t1a1 value ig two houls and the

15 increment is one hour. Other 1mplemeptatlons are possible.

In some implementaticns, the steps deseribed above
with reference to Figures 4 through 7 are repeated on an
ongoiﬁg basis. This alléws the mobile device to dynamically
measure the timeout duration on an ongoing basis. Accordingly,

20 4if the tlmeout duration should change, then the mobile device
can acguire the new timeout duratlon In other
-1mp1ementatlons, once the timeout duratlon has been measured,
the mobile device assumes that the timeout duration is static
and does not meesufe the timeout duration again. Other

25 iwmplementations are possible.

Numerous modifications and variations of the present
application are possible in light of the above teachings. It is
therefore to be understood that within the scope of the
appended claims, the application may be practised otherwise

30 than as specifically described herein.



duration is initialized with a long value that is shorter than the actual
ti meout duration. For exanple, the nobile device m ght assune that the

ti meout period is two hours when the actual tinmeout period is 24 hours.
This could result in the 20- nobile deviZde transnmitting short data at a
nore frequent basis than the | owest frequency of transm ssion that would
mai ntain the PDP context.. Accordingly, in sone inplenentations, the
nobi | e devi caaiimerenents the value for the tineout duration. An 25
exanple of how this may be inplenented is provided with reference to Figure
7. At step 741, ifanlaehbdfer ubd isaeqgidlle deyilche tHameetierd odumearinhe

ti meout duration, then at step 7-2 the nobil e device determ nes whet her

t he val ue of the tmsoutinguratiyjon shesbw: bidardpeaméot eshidif dave nobil e
device 30 determnes that the value for the tineout duration should be

i ncrenent ed, irheRiatt§t &R -3 paddretmpbbtecseWat dxtc cauras sStidhigalt®etval ue
for the timeout duration. The value for the tinme period near the tineout
duration i s g:%®ocBCr esRid a0 AL eREnBgHYacTheltedby BRAYLNEYS; tdat t he
nobi | e device can determ ne whether the value for the timeout duration
shoul d be 5 increpgrtyeEtekNtBONEiridRIteaBRiBLb0OBSs bben Mhishecdevita makes
this determ nation based on whether the tinmeout duration has been

successful | y gRagur gdotbfo S Wit eBEREAL VONFat R reMBRE| Bedlevine
-increments the value for the timeout duration only if the nobile device

has yet to nMBashevibe Ebrepulint0 sdwhaki 08ss Al Pupherentiad i Vi oale
possi bl e. There are many possibilities for increnenting the value for the

timeout duratdQ+ibh, SO JRERRNYALE PNS palclkes oHEPaNIES 208:i ¥ 8&ddNdd al
val ue of the tineout duration. In sone

protocol context so as tomaintain the packet protocol context.

2.  The method of claim 1 further comprising:
assuming a default value for the timeout duration before

measuring the timeout duration.

3. The method of claim 1 or claim 2 wherein measuring (2-1)
the timeout duration comprises measuring a time interval of
inactivity over the packet protocol context up until the packet

protocel context becomes deactivated by the network.

4. The method of any one of claims 1 to 3 wherein measuring
{2-1) the timeout duration comprises dynamically measuring the

timeout duration.



i npl ementations, the initial value is two hours and the 15 increnent is one
hour. Other inplenentations are possible. In sone inplenentations, the
steps descri bed above wth reference to Figures 4 through 7 are repeated
on an ongoing basis. This allows the noddil e device to dynamcally neasure
the timeout duration on an ongoing basis.. Accordingly, 20 if the

ti meout. duration should change, then the nobile device . can acquire the
new ti meout durati he nethohef anyrphenehtcdsinasl tonéevtelre ihi meoutricdgr at i on
has been neasured, the nobile device assunes that the timeout duration is
static and d@esl)ntheneasime theatiowodmpthisati DnpbgentinGt betiddr to

i npl ement ati ons are possi ble. Nunmerous nodifications and variations of the
present appliegatirenthe et possitbldmriatibhght of the above teachings. It is
therefore to be understood that within the scope of the appended cl ains,
the application may be practi sed otherwi se 30 than as specifically
described herein. 20 CLAIMS 1 . Anethod for use in a nobile device, the
met hod conpri&i ng: ThaeasiNddngf(Zdim 8 whemoitt idgn ahéoni fOrhehi ohe data
inactivity over a packet protocol context causes the packet protocol
context to becemmrdeabéi vhieththyuaanebwoekmpairksanly after the tineout
duration has been neasured, if a packet protocol context is active yet
there has been dat atattied i(8H8Y thertiandd tBopakt 0dat BES (Bhan thutpigak t he
timeout duration, transmtting (2-2) a packet over the active packet

prot ocol contgaxttoselasohtestgi Ntain the packet protocol context. 2. The
met hod of claim1 further conprising: assum ng a default value for the
timeout duration beéet&£rting (5-5) the timer as a function of data traffic

over the packet protocol context;
upon the packet protocol context becoming deactivated by
the network, measuring (4-5) the timecut duration based on the

timer if at least one condition is met.

7. The method of claim 6 wherein the at least one condition
comprises at least one of:

whether a context deactivation indication was received
and indicates (4-3) that the paéket protocol context was
deactivated by the network; and

whether the timer indicates (4-4) a time period greater

than a predefine minimum value.

8. The method of claim 6 or claim 7 further comprising:
determining {(4-5) the time period less than but near the
timeout duration to be equal to the timeout duration minus a

predefined margin.



measuring the tinmeout duration. 3. The nmethod of claiml or claim2 wherein
nmeasuring (2-1) the timeout duration conprises neasuring a tine interva

of inactivity over the packet protocol context up until the packet

protocol context becones deactivated by 22he network. 4. The nethod of any
one of clainms 1 to 3 wherein nmeasuring (2-1) the tineout duration
conprises dynamcally neasuring the tinmeout duration. 21 5. The nethod of
any one of claims 1 to 4 wherein nmeasuring (2-1) the tineout duration
conprises inplenenting a tinmer to mneasure the tineout duration. 6. The

met hod of cla.m5 whermithddrplfeaain g whkeetinnelie tred@asydend heid iigeOUt
duration conprises: starting (3-3) the tiner upon activating (3-2) the

packet pr ot aealweedntwXbndrigsiay tings @Oroind ke ibi tiMe 38 A shubetdadkeaf data
traffic over the packet protocol context; upon the packet protocol context

beconm ng deadddtwalead HnoHine dietiwerdnd NEastd dgthdidgbdeRe dHdmauiorGur ati on
based on the tiner if at |east one condition is net. 7. The method of
claim6 wherein the at | east one condition conprises at |east one of:
whet her a context deactivation indication was received and indicates (4-3)

that the packef. prohecadriantaxic1was sdeastidatRehplystRg: network; and
whether the timer indicates (4-4) a time period greater than a predefine

mni mum val ue. 8. fbgsueidwd Qfufd ek &iele &f ai Akl ga&t@f peWREH HIHRg:
determning (4-5) the tine period | ess than but near the
mobile device and a corresponding ncode of the network; and

determining the predefined margin based on the round trip

time that has been measured.

11. The method of any one of claims 6 to 10 further comprising:
reactivating (4-6) the packet protocel context after the

packet protocol context was deactivated.

12. The method of any one of claims 6 to 11 wherein restarting
{5-5) the timerupondata trafficover the packet protocol context
comprises:

stopping (5-3) the timer if further data traffic is
expected;

upon processing (5-4) the furtherdatatraffic, restarting

(5-5}) the timer if it is not running.

13. The method of any one of claims 6 to 12 further comprising:
restarting (4-7) the timer after measuring {(4-5) the

timeout duration.



ti meout duration to be equal to the tineout duration mnus a predefined
margin. 22 9. The nethod of claim8 wherein the predefined nmargin is
between two and three tinmes a round trip time of a short packet between

t he nobil e device and a correspondi ng nod® of the network. 10. The net hod
of claim8 further conprising: measuring a round trip tine of a short
packet between the nobile device and a correspondi ng node of the network;
and determ ning the predefined nmargin based on the round trip tinme that
has been neasured. 11. The nethod of any one of clainms 6 to 10 further
conprising: téact iTratnaigode63ny hee pdcketimgrot 9¢dvheesi extranbhet tihe
packet protocol context was deactivated. 12. The nethod of any one of
clains 6 to 112whertdien peegear bveny tHbdackkheptrot®toUpoatdataupsrfddta over
t he packet protocol context conprises: stopping (5-3) the tinmer if further

data traffic isacteixpest €dr thxomipeosesisddgetd-dart batf sedhendat atsafdic,
restarting (5-5) the tinmer if it is not running. 13. The nethod of any one
of clainms 6 tdudd:ifam theprasapri sing: restarting (4-7) the tiner after
measuring (4-5) the tinmeout duration. 23 14. The nethod of any one of

clains 6 to 13 wheneiansitabsng t -39 the-2dchdie oRaekete Peikethsr HEEKSL
prot ocol context upon data inactivity for the tine period |ess than but

near the tinmectiteqUidt tRO €Y i98ScatEaNHE tthimBOpéHrdd 1the PRSKEover
t he packet protocol

near the timeout duration.

15. The method of any one of claims 6 to 14 further comprising:
determining (7-2) whether to increment the timeout
duration; and
incrementing (7-3) the timeout duration if it has been

determined to increment the timeout duration.

16. The method of any one of claims 1 to 4 further comprising:
implementinga timer for determining whether there is data
inactivity for the time period less than but near the timeout

duration.

i7. The method of claim 16 wherein implementing the timer
cormprises:

starting (3-3} the timer upon activating (3-2) the packet
protocol context;

restarting (5-5) the timer upon any data traffic over the

packet protocol context



context if the tinmer indicates the tinme period | ess than but near the
ti meout duration. 15. The nethod of any one of clains 6 to 14 further
conprising: determning (7-2) whether to increnent the tineout duration;
and incrementing (7-3) the tinmeout duratf®n if it has been determined to
increnent the tineout duration. 16. The nethod of any one of clains 1 to 4
further conprising: inplenenting a tiner for determning whether there is
data inactivity forhatisdnt itrrenpertiothd elfs 20 hahebptckearovelre thnpatket
duration. 17. The nmethod of claim 16 wherein inplenenting the tinmer
conpri ses: staretagel FoBrerheipdnmBataporcadyi vatiiorgtf8-tAnet trer part kess
protocol context; restarting (5-5) the tinmer upon any data traffic over the
packet pr ot ocbhagdmtengar2dhe wheeeih duransontdompgifas 2ranbai patket 6oyer the
packet protocol context upon data inactivity for the time period |less than
but near the thepeuketowatitbr paokptipsesotoansntékt 1gth6+tnertingipacket over
t he packet protocol context if the timer indicates the tinme period | ess
t han but near thbetinemgeutioduiatsobthan it HeermehbBodimdowdnyueaeief,. clainms 1
to 17 wherein transmtting (2-2) the packet over the packet protocol
context conprises transmtting (6-2) a short burst. 19. The nethod of any
one of clains 1 to 18 wherein the packet protocol context is a PDP (Packet
Dat a Prot ocol }8 packete mst0icabef angonb&eclhs The 1meiHed iaft aR¥me0e: 0f
claims 1 to 19 wherein measuring

(2-2) the packet over the packet protocol context comprises

transmitting (6-2) a short burst.

19. The method of any one of claims 1 to 18 wherein the packet
protocol context is a PDP {Packet Data Protocol) packet protocol

context.

20. The method of any one of claims 1 to 19 wherein measuring
(2-1) the timeout duration comprises:

ignoring any locally initiated context deactivations.

2‘1 . Acomputer readablemedium (73) having computer executable
instructions stored thereon for execution on a processor (72)

so as to implement the method of any one of claims 1 to 20.

22. Amcbile device (70) comprising a packet protocol context
function (73) adapted to implement the method of any one of claims

1 to 20.



(2-1) the tinmeout duration conprises: ignoring any locally initiated
context deactivations. 21. A conputer readable nmedium (7 3) having
conput er executable instructions storegé%ﬂereon for execution on a
processor (72) so as to inplenent the od of any one of clains 1 to 20.
22. A nobile device (70) conprising a packet protocol context function
(73) adapted bﬁginp%gnent the net hod of aqy one of clainme 1 to 20. 25 23.
The nobi l e devite (70F BIPLIidVEser (FYh&t €daAPRI 37 rfprthewi cetmsisiagcess
radio (71) adapted to communicate with the network; wherein the packet
protocol context fuRctiTiteEr3jccevnprisest’ld adapigsbEe dommemionté WAYhf or
communi cating qQver the wreless access radio (71); and an access network
control functi C£8Y°Fbf controlling transmission of packets.

wherein the packet protocol context function {73)
comprises:

a transport function (12) for communicating over the
wireless access radio (71); and

an access network control function (13) for controliing

transmission of packets.



