1 System and Method for Maintaining Packet Protocol Context Field of the
Application The application relates to wireless communication, 5 and nore
particularly to packet protocol contexts. Background In a UMIS (Universal
Mobi | e Tel econmruni cati ons System network, a GGSN (Gat eway Ceneral Packet
Radi o, Service Support Node) typically has an inactivity tinmer for each 10
establ i shed PDP (Packet Data Protocol) context. A nobile device can
communi cate with the UMIS network over an active PDP context. However, if
the inactivity tiner expires, the GGSN initiq§%§ PDP cont ext deactivation
to rel ease the PDP context. THe Sf6Bi PBLaBST % &&F re-establish the PDP. .
context; however, 1.5 exmesstyalijng esestabbtsiiag thetBRP context places a
burden on the UMIS network. EXxisting approaches involve the nobil e device

periodical%¥eagag£glﬁéiA_ %%ﬁggﬁaover the PDP context so as to maintain

na .k
1! . . it :
the PDP conféex meveﬁ%)fh cértain circunstances, 20 the transnmitting is

too frequent and results in unnecessary activity. This can cause an
overl oad situation fBre tdmwlicewdrk rofatcause radebesesovnpaisiedritages i f

many of SughsMRBLL &s AN A85 131 o CONGEN! Laled bh BosiBlljarea such as a
cell or "cel sector. 25 1n order to provide "always-on" experience for end
users, sonme UMIS networ ks have functionality to preserve the PDP context
whi | e rel eBschgreted associ ated radi o resource when no data traffic is

expected (see 3GPP TS25.060), Since radio resources are not tied to the
PDP context when no iy af fivgsi SUadvexpectesiia felNeskn@Pesalinsmay

configure the inactivity tiner ,

System) network, a GGSN (Gateway General Packet Radio Service
Suppert Node) typically has an inactivity timexr for each

10 established PDP (Packét Data.Protocol).contekt. A wmobile
device can communicate with the UMTS network over an active PDP
context. However, 1f the inactivity timer expires, the GGSW
initiates PDP context deactivation to reliease the PDP context.
The mobile device can re-egtabligh the PDP context; however,

15 excessively re-establishing the PDP context places a burden on

the UMTS network.

Existing approaches involve the mobile device
pericdically transmitiing packets over the PDP context so as to
maintain the PDP context. However, in certaln circumstances,

20 the transmitting is toc freguent and results in unnecessary
activity. This can cause an coverload situation for the network
" or cause radio resource shortages if many of such mobile
devices are concentrated in a small area such as a ¢ell or cell

sector.

25 In order to provide "always-on" experience for end
users, some UMTS networks have functionality to presgserve the
PDP context while releasing the associated radio resource when
no data traffic is expected (gsee 3GPP T825.060). Since radio
regources are not tied to the PDP context when no traffic is

'_ 30 expected, a network operator may configure the inactivity timex



.2 in the GGSN to have a |arge value, or may renove the inactivity timer
altogether. In such cases, it could be wasteful in ternms of AMIS network
resources for nobile devices to periodically transmt data at an interva
which is much shorter than the 5 inactivity tinmer. Regardless of the length
of data transmtted by the nobile device, the nobile device and the

net wor k exchange many signalling or control nessages. to establish and
rel ease an RRC (Radi o Resource Cbntrol)zconnection., a signalling
connection, a 10 PDP context and a radio bearer. Mobr egver t he rgdiot
resources Petle GOWRITHKEr anbRTHY COTE) Wh =¥ eh®ln Bl 16cat8a"f bf

while afteritbe dategdtrmnsn sai ehch scaoml dttedoud goe Mmstsgeands. t¥hen a

| ar ge number. of nobi| e devi ces are concgg&ra%ed.in sin%¥e,c§Ll Ehe
periodi c t PANSHISsTON'YH< SREPET18S ditta EOUIME FPACT® tHe Hadico “H8twér k and
radi o resoureasmit Stdmara: abh theeAppl ivealdron sAecor ditng-i«xr aHanoadeaspect ,
there is provided, a nethod in a nobile device conprising: determning a
ti meout © daPafFon Fortilfi‘ch data inactivity over a packet protocol 20
context causes the packet protocol context to become deactivated by a
networ k; and upon datega:aetevof ytiorlendthmef pets odrayeanidthe bynebat

duration, transmtting a_ _packet.over .the cket protocol_ context so.as to
mai ntai n t K& bgﬁké Vlé%xnd%?oPo%hﬁ?ei??‘ﬁké@%iﬁgdel%ﬁWﬁé%rﬁ? aggFiW%gﬁt
dur ati on 25i60a8DI1iseSomnmeastrbhgntheiddsmeeuesdabat slomndasdredisregatoRBNOt her

broad aspect, .there is provided., a co t.er readabl e .nedi um havi ng_conput er
execut abloe \Rpfiser %??‘b’?fs% gf’B Batt h%?rgg%%ﬁ@?"e?eéh%ﬁl%& o ;f%ﬂ?g%%g%r -arsn; as

to i nphenepbprt Benteithathdssummadisaskahave. M3reover, the radio resources
(e.g, downlink scrambliing code) will remaiﬁ aliocated for a
while after the data transmission is completed, e.g. 15
seconds. When a large number of mobile devices are
concentrated in single cell, the periodic transmission of short

15 data could impact the radio network and radio resources.
Summary of the Application

According to a broad aspect, there is provided a
method in a wobile device comprising: determining a timeout
duration for which data inactivity over a packet protocol

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

25 cowprises measuring the timeocut duration.

According to ancther broad aspect, there is provided
a computer readable medium having computer executable
instructions stored thereon for execution on a Processcoy sc as

to implement the method summarised above.



According to another broad aspect, there is provided a nobil e device
conprising a. packet protocol context function adapted to inplenent the
nmet hod sunmari sed above. Brief Description of the Drawi ngs 5 Enbodi nents

wi |l now be described with reference to the attached draw ngs in which:
Figure A is a block diagram of an exanple conmunication system Figure 1B
is a block diagram of a nobile device; 10 Figure 2 is a flowhart of an
exanpl e net hod of nmintaining a packet pfotocol context by transmitting
packets; and Figures 3 through 7 are flowcharts of another exanple_ .nethod
of maintaining a packBECPFEGIECSP BBNTET “BYT radlittt FRGEC 15° PacKets:

Descri pti on ofJenhedisent s «Gpmibnhead irerkSy spemdeflecbhngendwnicoifngure 1,
shown is a bl ock di a(gram? of an exang)l e .communi catj qn_system 90. The
cormuni cat i G0 %8y 5F en e Ao nb b | & T E8™10E X dP8%access network 20,
GPRS (General Packet Radio Service) serving nodes 30, a packet data

net wor k 40, mncfapescraspondioigtheder®dnsFhe comuni cati on system 90 may
have ot her conponents, but they are not shown for sake of sinplicity. The
mobi | e deyice 10 has A& M J6lL38 ACCLSH 2Bl i ko aiRPROSEESAMcL7oand a
packet protocol context function |.S. The packet protocol context function
15 has an d&ppl ircaeieec 1AravgrgFaR8 pericayer 12, an access network control
function 13, and a | ayer one and two 14. The GPRS serving nodes 30 may for
exanpl e include SGSN £Seim ng. GERS SURPOEL adNedie)ofanrd/ ekatkSN (Gat eway GPRS
Support Node) nodes. The GPRS serving nodes 30 have a PDP context control
31, and a | #pErugaeation system; -

Figure 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 transmitting packets;

and

Figures 3 through 7 are flowcharts of another example
method of maintaining a packet protocel context by transmitting

15 packets.
Description of Exmbodiments

Communication System

referring now to Figure 1, shéwn is & klock diagram

of an example communication system 0. The communication

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

25 wradioc 16, a processor 17, and a packet protocol context
function 15%5. The packet protocol context functicon 18 has an
application 11, a transport layer 12, an access network control
function 13, and a layer one and two 14. The GPRS serving

nodes 20 may for example include SGSN (Serving GPRS Support



and two 32. The correspondi ng node 50 has an application 51, a transport

| ayer 52, and a |layer one and two 53. 5 In operation, the nobile device 10
comuni cates with the correspondi ng node 50 through the radi o access
network 20, the GPRS serving nodes 30, and the packet data network 40. The
nobi | e device 10 communi cates with the radi o access network 20 wusing its

W rel ess access radio 16. Such conmunication nmay for 10 exanple involve the
application 11 or the transport |ayer 12%f the nobile device 10

comuni cating with the application 51 or the transport | a er 52,
respecti vel yicdel Bhe/eordESpdRar AtRhGaBS BorPeffe Neppl i tatfon I F e

mobi | e dev'%%r%gngaxmﬁgs%@yha@9p£|ﬁﬁﬁ|déﬂtbh§tc&ﬁﬁﬁﬂn80at§§dQwebybbecne
network, for exanple a web browser. The application 51

t.h
cor r espondi rgdnéde 59- ﬁﬁ? EéréﬁﬁpQﬁﬁ%ﬂﬁsﬁSﬂﬂr }ﬁﬁpﬁfca??tha%nﬁ?hsés an

HTTP  (hypertext transf\ai- BROt 9601) 1SEkvebnelansame Bapl ementations, the
communi cations are in accordance with the IP (Internet Protocol). 20 Such

communi cation is transmtted over a PDP. context, b I l,g fevice
10 and the GPRS servi iy H5d8590: . =K WBB#QCO%'%§¥a§§m§SH%S$%% notgfron can
be thought ascbebrgedporpiipe beﬁ@fﬁwrﬂhr@ugbbth@:devpceCQesanuﬂﬂhékG@SN of

the GPRS ing_podes 30. T 25
When the PDREONCER - TS  dReaTRR" FbF" 5% PRasBorts” (RCenaR e gov c6'0 1 s

gi ven an | Pragdnessevide tierenhasi deems meUa@ae3a©hpvatye6veﬁﬂﬂhékP@P

text f t t d tl th th R t
PDP cont ext "UAEL{ VALY D 16" FEFERCG TG POP CARTexl Ihe. RobT | & Beclce. 10

can reesiﬁﬂﬂdxampEQ thmbtﬂaDumenapgltcdummaven cexdessireakypore- %&ﬁQﬂﬂh2sﬁfng
the PDP con ext a JHurden_ on the ?%%“QI&:L,%ngghﬂgatﬂx?%l or

enbodi nment atWS ion, THe pac r ot ocol ext function 15
i nmpl ement s ajﬁfthadspmmurﬂay@mbEEe rkapa@elYelro of the COYleSpond’nﬁ node

50. The application 11 of the wobile device 10 may be any
application that communicates over the network, for example &

15 web browser. The application 51 of the corresponding node 50
may be any corresponding application, such as an HTTP
(hypertext transfer protocol} server. In some implementations,
the communicaticne are in accordance with the IP (Intexnet

Protocol) .

20 Such communication is transmitted over a PDP context
between the mobile device 10 and the 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 nodeg 30. The pipe is used for IP packet transport.

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
@PRS serving nodes 30 initiates PDP context deactivation to
release the PDP context. The mobile device 10 can reestablish

30 the PDP context; however, excessively re- establlshwng the PDP
context places a burden on the network. According to an
embodiment of the application, the packet protocol context

function 15 implements a method in the wmobile device 10 to



S determne the tineout duration. Upon data inactivity for a tinme period
near the tinmeout duration, the packet protocol context function 15
transmts a packet over the PDP context so as to nmaintain the PDP context.
In this manner, the load on 5 the network can be reduced by achieving a
suitabl e frequency of short data transm ssion fromthe nobile device 10.
Further details are provided belom/mﬁthE{eference to Figures 2 to 6. The
access network control function 13 of the nobile device 10 controls access

to the radi 9 access network 20 and .10 the GPRS serving..t or
exanpl e, the® %%%%gaE%?*gﬁﬂe%ghgﬁgﬁtﬁﬁﬁCtigﬁoﬁéd%% r&%%%??gﬁgiﬁggfgs and

deact i vat est PP peadntiextar WhertitdeeuPDRuceniext tls geatetvatedycdhe access
network control function 13 inforns .the transport | aver i . use
Do e g Tt R aE b TRy B 2 HAPRR DY R Fpe Wbkt S8

n i's per al y Ssignalling. The
CR 344 reviss oo 4diont3ERP: Aecivh calnteSpeci Lhcatioma24e008ckxpl@dsot he case

where deactjvatiqn i performed | acally., The..transport yer :
periodicglI?h%éﬁggmméhgﬁP BRI r%@rgfglﬁ%ﬁ?ﬁzﬁ ﬁ%ﬁﬁng%Pf%%ﬁﬁ%gﬁx he
radi o accesshdat whitk 2@apeoviddes. rfadinotB8 oomiimidaticenifor Fhetimobil e

device 10 and far any other il.e deyjces_that Y. he present t shown)
. The radidﬂﬁfﬁg§%aI%éFﬁ8de%%q" WtWﬁééeFe%?%%%¥€g¥i%ﬁgofgédgigén'ext and
rel eases only radi o resources associated with the PDP context while

mai nt ai ni ng the PDP Gbrt exteimfetmationonThel GRRSt281sépvPAgt nodes 36
perform mobi it nac%%@%@is ancdce%ess%boghe @Q%ﬁes%%@‘&%kﬁezw &(r?cl €ss
I a I npl

dat a connection.° I'n sone _1nhpiemnentations, ements an inactivity
timer foo egch GHRBRPseantextnesiabli.sh@dr FTheu@GSN timy arekeasee tharPDP

GO et o P 07 £ S9REL LY PR OR BP0 L6, IBDL 50
contexts. When the PDP context is deactivated, the access
network control function 13 informs the transport layer 12 with
a cause value and if the deactivation is performed locally or

15 by signalling. The CR 344 revision 4 to 3GPP Technical
Specification 24.008 explains the case where deactivation is

performéd logally. The transport layer 12 periodically sends

short data in order Lo malintain the PDP context.

The radio access network 20 provides radio

20 communication for the mcebile device 10 and for any other mobile
devices that may be present (not shown). The radic access
network 20 may trigger preservation of PDP context and
releases only radio regsources associated with the PDP context
while maintaining the PDP context informaticn. The GPRS

25 gerving nodes 30 perform mobility management and session
management ©o provide wireless data connection. In some
implementations, a GGSN implements an inactivity timexr for each
PDP context established. The GGEN 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 focuses on

implementations as applicable tc a GPRE network, more



VWhile the illustrated exanpl e focuses on inplenmentations as applicable to
a GPRS network, nore 6 generally, enbodinents of the applications are
applicable to any network that deactivates a packet protocol context upon
a tinmeout duration of data inactivity. Enbodinents of the application may
for exanple be applicable to a CDMA2000 system 5 Inplenentations nmay vary
depending on the network. It is to be understood that the comunications
system 90 is very specific for exanple purposes only. The nobile device
10, the GPRS serving nodes 30, and the corresponding node 50 are each
shown with geveryllpedPPéiarrahgEneht 8PPl 14FieaRpoRent PP GREre ©°
arrangenent § .0f ;copponents aLL-Passibl 8. padiaic exasptel ddhbfetpon a

i npl erentations, the application 11 and, the trapsport |ayer 3.12 of the
packet prot 66BFCebtERE PNt i G2 £525F 8V Eonbi FBECT Nt e ingf€ conponent .
in other inmpLgreniatdonsy approphiatestuassionsithad eymor oty spoterhe 15
| ayers inplenment the transport layer 12 and the |ayer one and two 14. The
packet prfot 6EBLSRHHIERE P URTY i G Y15 SPERShoWT W CH “8-Very speci fi c

conbi nati on of conponents. Qther conbinations are possible. In other

i npl enent ati ons, the Iappki catbhonrtikrissood epmtat-béef conmivecgiacket speotiocol

context function 15. O her..20. arrangenents. of co nent rm%bgg)gsi ble. In
the illustr %eiﬁls SSEVPEEthe” patké a%}jggo%% Posggn{;rg%' fuﬁ%:e?i on 15 is
i npl ement eddas:i software«afdré sseexecyt eddesre & hengr beessorraspondonw@ver, nore

general ly, the packet rotocol cont ext nclion Jpl gpent ed as
sof t war e, Zﬁoﬁ%r e, eglcgrr%é?werf “OLF%aﬁyva%br Erg'llgf%g %%yn%l?%ate:mon t her eof .
Ref erring newmpondzitgur e OLBer showmdesicat bl o keativageans ofe arotsiélenobi | e

device 80 Lhal IRVl SOl A0V, 05 ohBfte o ERENNISnEOS5E] PAR AT §h Nand e
the transport layer 12 of the packet protocol context function
15 are combined into a single component. 1In other
implementations, appreopriate functions that may or may not be
15 lavers implement the transport layer 12 and the layer one and

two 14. The packet protocol context function 15 is shown with
a very specific combination of components. Other combinations
are possible. In other implementations, the application 11 is

separate from the packet protocol context function 15. Other

20 arrangements of components are possible.

In the illustrated example, the packet protocol
context function 15 is implemented as software and lis exescuted
on the processor 17. However, more generally, the packet
protocol context function 15 may be implemented as software,

25 hardware, firmware, or any appropriate combination thereof.

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

- specific components for implementing features similar to those
36 of the wmobile device 10 of Figure 1A, It is to be understood
that the mobile device 80 is shown with very specific details

for example purpcses only.



specific conmponents for inplenmenting features simlar to those 30 of the
nmobi |l e device 10 of Figure IA It is to be understood that the nobile
device 80 is shown with very specific details for exanple purposes only. 7
A processing device (a mcroprocessor 128) is shown schematically as
coupl ed between a keyboard 114 and a display 126. The m croprocessor 128
is a type of processor with features sipilar to those of the processor 17
of the nobile 5 device 10 shown in Figurg | A The m croprocessor 128

controls ~operation of the dISE 126 a wel | _as overaii

ope i of
t he nobil e device 80% evb Sct uéwfgﬁpgpcﬁgsgron %)gﬁl%%oggard 114

by a user. smfénﬁﬁbbhElﬁlea/S ceupB@dhastachousiingbbhat hy el k0 deJS@ﬁgat ed
vertically, t ake on ot her 1§§s and shape 3 |nclud|n | amshel
et

housi ng str%%ﬁureéf heKSHoard H%fit%%: a fode selection key, or
ot her hardw&b&uaéssgimmnm@1&Dmhoswnbﬁhtm@;hﬁtmeenrtextoenthraﬁdlﬁelephony

t In addit to th 128, oth t bi |
Govi Le 80 SFYERoM Sebnatl GARG. Thoseindl GR80: Ao Leb Lt ane s

subsyst em LHdraaishost trramgﬁspola@umeaatason&llsabsysbemnoageztattadne;uboar d
114 and the dlspla 126, along with other npu [ .out put vices in Ludi ng a
set of LEDSPFofeb ¥§e ev6¥aéﬁklﬁpafﬁs???§dév) E E %? Ogserlal po%t 108, a

speaker 11.ky20a28d1as Merophere 112; as well as nenory devi ces including a
flash menory 116 and a RandonlAccess Menory (RAM 118; and various ot her

e, iy o {2 SR 1 106 MR R L2

power the active ele e device 80 is
i n sone@nodingents eetinora23 wa:r adymék@wencyct%)ze@mm|M%n devi ce

haV|ng VOLC%n%Egdlggtc éégpnfy %%ngggcgggﬂggdgég .' %Heagé@éééﬁh 11qemg9blle
include a mode selection key, or other hardware or software for

switching between text entry and telephony entry.

In addition to the microprocessor 128, other parts of
15 the mobile device 80 are shown schematically. These include: a
communications subsystem 170; a short-range communications
subsystem 102; the keyboard 114 and the display 126, along with
other input/cutput 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 may
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 80 in some embodiments has the capability to communicate

with other computer systems via the Internet.

Operating gsystem software executed by the
30 microprocessor 128 ig in some embodiments stored in a
persightent steore, such as the flash memory 116, but may be

stored in other types of memory devices, such as a read only



device 80 in sone enbodi nents has the capability to communicate wth other
conputer systems via the Internet. Qperating system software executed by
the 30 mcroprocessor 128 is in some enbodinents stored in a persistent
store, such as the flash nenory 116, but may be stored in other types of
menory devices, such as a read only 8 nenory (ROM or simlar storage
elenment. In addition, system software, zeoeci fic device applications, or
parts thereof, may be tenporarily |loadedinto a volatile store, such as
the RAM 118, Conm{mi cati on,si,gnal S recei \égd bg theagog&.%.devi ce BOm my S
al so be stoF&#°FH tHEAVRAM 181 1Fhe® i a=6procEssbr S taddi t PohTTo its
Oﬁeratibnlg 3&55&%&5#@6&&33 e&ab&&%dggnaeutiiens?fozsqfamw le;happbfcamei)ons on
t he nmobil e device 80. A predeterm ned set of software a icatjo hat
control basPg H@W%@%é’?&f’ia fig, TR é’?tl&tli% Voi'ce félpr#uﬁiscg{“?g%\s& nodul e
130A and a daga comuHiicGatibans:omiuleck30Bl maycihbe ridisitlal ldedioa thenawbil e
device 80 durin manuf acture. In addition, a personal information manager
(PIM  appl F‘?:%?i%b‘ﬁ Trotice t236ee Mty di'So be installed on the nobile device
80 during manufacture. The PIMapplication is in sonme 15 enbodi nents

capabl e of organi zi nghané:raopgbaes dat a 2ist ens, addichi cras ce-itrei bpecat Emdar

events, voice mails, appointnment and task items._ The Pl Ma I i IS
also in sonﬁyﬁmdﬁ?&wgnﬁap?‘ﬁ%ﬁSofexseghl i ahd Fedsivi r?ébpééggtll%@ér’m&?/i a a

Wi rel ess netnmoridiit: debncsore. enbadistentksnitbé sut aofi tsefEwamnaged by t he

PIM 20 applicatjon are seam essly Jntegrated, synchraonized and, updated via
the wirel es8PR %%anlé?\?ntt ﬁo’?“ffgdd&ﬁ%(? d&8reg O%eoﬁa&égﬁjoshdishlﬁhdg? aitens
stored @p assoed atRGhumilhtachestodGemuber asyss efat Asaneluni caddbhié onal

sof tware modules, {11 ustrajed, as another seftware modyle 138N, IRy, be
manufacture. In addition, a perscnal information manager (PIM)
application module 130C may also be installed on the mobile
device 80 during wmanufacture. The PIM application is in some
15 embodiments capable of organizihg and managing data items, such
as e-mail, calendar events, voice mails, appointmentg, and task
items. The PIM application is also in some embodiments capable
| of sending and receiving daté items via a wireless network 110.
In some embodiments, the data items managed by the PIM
20 application are seamlessly integrated, synchronized and updated
via the wireless network 110 with the device user's
corregponding data items stored or assoclated with a host
computer system., As well, additicnal software modules,
illustrated as another software module 130N, may be installed
25 during manufacture. One or wmore of the modules
130A,130R,1230C, 130N of the flash memory 116 can be configured
for implementing features similar to those of the packet
protocol context function 15 of the mobile device 10 shown in
Figure 1A. For example, one of the other wmodulesg 13CN can be
30 configured so that when 1t is exescuted on the microprocessor
1287the mobile device 80 deterxrmines the timeout duration and

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



25 during manufacture. One or nore of the nodules 130A, 130B, 130C, 130N of
the flash nenory 116 can be configured for inplenenting features simlar
to those of the packet protocol context function 15 of the nobile device
10 shown in Figure IA For exanple, one of the other nodul es 130N can be
30 configured so that when it is executed on the mcroprocessor 128 the
nobi | e device 80 determ nes the tinmeout duration and upon data inactivity
of a PDP context for a time period near 9 the tineout duration the nobile
device 80 transmts a packet over the PDP context so as to naiqhggn t he
PDP ‘cont ext thEoMRATEatMEAT F thdt e R T hctUdiThg “dat 3%l WorfcB™C ‘
comuni cat i gpsy &L el Lorned: tdy aughot kel aemunkearddntsubsyst em 170,
and possi bly through the short-range conmunications subsystem 170. The

cormuni cation subsystem by [0 /e LS .4 LaBINBh: 1% 4 LRANSHLLL er 152
and one or nobre antennas, iTlUstrated as ‘a receive antenna 154 and a
transmt apbenns BE6onkn adeigdrdprmeietcomuiniceat Formwidssydream 170 al so 10

i ncl udes _a gégﬁﬁ;&%pg7@Ddg£§wf%%§ﬁ%ggt§$ﬂgggE%E shgpal . .pocessor (DSP )

1.58, and | osc: i'l'I"at or s( comuni cati on subsystem 170
havi ng the toansmdaternys2uandsitdre 170 ecBiy @oMBO1Fat bein | F31eREATat ibn of a

Accese radi b ITE AL df TERE NEbI e devi S8 T0 Showh TniEl ure TA TR speci fic
desi gn and knpéenent dflilontoétehe scenmantta ison<subsyst et 70 transHependent
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communiication subsystem 170 having the transmitter 152 and the
receiver 150 is an implementation of a wireless access radio
witn features similar to those of the wireless access radio 16
i5 of the mobile device 10 shown in Figure 1A. The specific
design and implementation of the communiication subgystem 170 is
dependent upon the communication network in which the mobile
device 80 is intended to opsrate. 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 communication networks
and also designed to operate with any of a variety of voice
communication hetworks; such as Advanced Mobile Phone Service
(AMPS), Time Division Multiple Access (TpMA) , Code Division
25 Multiple Rccess CDMA, Peréonal Communications Service (PC8),
Global System for Mobile Communications (GSM), etc. Other types

of data and voice networks, both separate and integrated, may

also be utilized with the mobile device §0.

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

with each device. In GPRS networks, however, network access 1is



comuni cati on networks, such as Advanced Mobile Phone Service (AWPS), Tine
Division Miultiple Access (TDNA), Code Division 25 Miultiple Access CDMA,

Per sonal Conmuni cations Service (PCS), d obal Systemfor Mbbile

Communi cations (GSM, etc. Qher types of data and voice networks, both
separate and integrated, may also be utilized with the nobile device 80.
Net work access may vary dependi ng upon tt}S type of 30 conmunication
system For exanple, in the Mbitex" and” DataTAC''' networks, mobile
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transm ssi Ottbtcmgthmlcmmuareacbmon aretiwgrko1d0g (ol rre:trwiss)on of the
received signal allows the DSP 138 to perform more complex
communication functions, such as demodulation and decoding. 1In
15 a similar manner, signals to be transmitted to the network 110
are processed (e.g., modulated and encoded) by the DSP 158 and
are then provided to the transmitter 152 for digital to analog
conversion, freguency up conversion, fiitering, amplification

and transmission bo the communication network 110 (or networks)

20 wvia the transmit antenna 156.

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

implemented in the DSP 158.

In a data communication mode, a received signal, such
as a text message cor web page download, is processed by the |
comrunication subsystem 170 and is input to the microprocesscr

3¢ 128. The received signal is then further processed by the
microprocessor 128 for an output to the display 126, or

alternatively to some other auxiliary I/0 devices 106. A



20 via the transmt antenna 156. In addition to processing comunication
signals, the DSP 158 provides for control of the receiver 150 and the
transmtter 152. For exanple, gains applied to communication signals in
the receiver 150 and the transmtter 152 may be 25 adaptively controlled

t hrough automatic gain control algorithns inplenented in the DSP 158. In a
data communi cati on node, a received signal, such as a text nessage or web
page downl oad, is processed by the conméihication subsystem 170 and is
input to the mcroprocessor 30 128. The received sigpal is then further
processed bYSHES HPEF diT0oCeE80F MP® S 6 An VUt pufFo Ehe® di%pl ay 126, or

al ternati veljskagseme,otrher nauxéihanme LAO deyieesotBborhe=ludévhee user
may al so conpose data jtens, such as e-pmil nmessages, using _th yboar d
TUh andlor 990e Cother Mk Bishye 13 SouehPEs 106 e utta rauensds
rocker switGleea,t Bundbranvkeeky oypes@ife iopherddvyipe . of ThapwnmeeidcdatThe
conposed data 5 itens may then be transmtted over the comuni i.on
network 1G5 & PRE @5ﬁ¥ﬁﬁ?géf?%ﬁm§ %s?g?éﬁgfﬁﬁpm Hnécggﬁgéqﬁﬁﬁékﬁication
nmode, over aliligoperath®n:cafrunt het tdeviseesystsubstantially sinmilar to the data
communi cati on node, except that received signals are output to a speaker

10 L 10 and signals,far 4iansiaskon.ale, 4R0ES,abed: Yy &du.chaphone 112.

Al ternative voice or au ubsyst ens, such ‘as a voice nessage
recordi ng subsysteiye may salsoabeldlipl erealed on WhedambbFe™dgevrtecB0. in
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mode, for exanple, fo display 1 the identity of a calling party, the
dur at i on@f sadveiigeatalior topnettrriopopce ealtratelabidai RFGTWETEN 1 The
short-range ,GQuuUDL £a1 LS. SUPSYSI&MIIO2:608Pl&%s, such as a voice

message recording subsystem, may also be implemented on the

mobile device 80. In addition, the display 126 may alsc be

utilized in volce communication mode, for 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 subsgystem 102 enables
communication betwesen the mobile device 80 and other proximate
systems or devices, which need not necessarily be similar

20 devices. For example, the short-range communications subsystem
may include an infrared device and associated circuits and
~ components, or a Bluetooth™ communication module to provide for

communication with similarly-enabled systems and devices.

Methed in a Mobile Devige

25 Referring now to Figure 2, shown is a flowchart of an
example method of maintaining a packet protcccl 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 TLimeoutl

duration for which data inactivity over a packet protocol



comuni cati on between the nobile device 80 and other proxinmate systens or
devi ces, which need not necessarily be simlar 20 devices. For exanple, the
short-range conmuni cati ons subsystem nay include an infrared device and
associated circuits and conponents, or a Bluetooth"" comrunication nodul e
to provide for comunication with simlarly-enabl ed systens and devi ces.
Method in a Mobile Device 25 Referring now to Figure 2, shown is a
flomchart of an exanple nethod of mai nt di‘ni ng a packet prot ocol context by
transmtti n%ﬁpackets Th| nmet ho c% be | enent ed . E}Da nobi | e devi ce,
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pr ot ocol coﬁ‘?é??aé% “haPht 5P Pt e P&¢ket protocol context. In some

i nstances, there are a plurality of packet protocol contexts for a nobile
device. In sone inplenechat ioasantde, metchedadeszrpbediabovefi paappti cabl e

to each packe rpotocol context. Accordi i n.sone 10 i npl enent ati ons,
the nobile EgvE goge%oenrqm (réles%?he tT (r:rj%gLu“t de u%gtl glnn for ‘each packet prot ocol

context. | nwmphemenuarmloen%entaéimﬁ;od ke saphickd dewvie e deterinicaes et he
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inplenentatbgggb1£§n&gg%gcgagggﬁe§"ﬁ¥é%g%ol context. In other

implementations, the mobile device determines the timeout

duration for only one of the packet protocel contexts and

agsumes that the timeout duration for the other packet protocol

15 contexts is the same. Other implementations are possible.
Furthermore, in some implementations, for each packet protocol
context for which there is 3ata inactivity for the time period
neaxr the timeout duration, the mobile device transmits a packet

over the packet protocel context so as to maintain the packet

20 protocol context. Other implementations are possible.

There are many possibilities for the packet protocol
context. The packet protocol context typically depends on the
type of network in which the mobile device resides. In some
implementaticns, 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 packet

- protecol context is any IP context.

The mcbhile device transmits the packet near the time
that the packet protocol context is expected tc be deactivated
30 should there be nc data activity over the packet protocol
context. It i1s to be understood that the exact time that the

mobile device transmits the packet is implementation specific.



context for which there is data inactivity for the tine period near the
ti meout duration, the nobile device transmts a packet over the packet
protocol context so as to maintain the packet 20 protocol context. O her
i npl enentations are possible. There are many possibilities for the packet
protocol context. The packet protocol context typically depends on the
type of network in which the nobile deV|3 resides. In sone

i npl enent ati ons, the nDblle device residéS in a UMIS network 25 and the
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There 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 round trip time more than once and determines the

20 predefined margin based on each measurement. In gpecific
implementations, the mobile device determines the predefined
margin as an aritﬁmetic average of the measurements. However,
wore generally, any appropriate wmathematical or logical
function may be implemented for determining 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 subseguent measurements. The round trip time
might change for example if the mobile device moves to anothexr

30 network. 1In other implementations, the round trip time is
communicated to the mobile device. Other implementations are

possible.



15 inpl enmentations, the nobile device nmeasures the round trip tine. Once

measured, the nobile device can determne the predefined margin based on

the round trip tine that has been neasured. In sone inplenentations, the

nobi | e device neasures the round trip time nore than once and determ nes

the 20 predefined margin based on each neasurenent. In specific

i npl ementations, the nobile device determ nes the predefined margin as an
arithnmetic average of the neasurenents. However, nore general ly, any

appropriate mathematical or |ogical function. may_be inplenent
det erni ni ng the predefiitéd2*e2 aﬂ%r%ﬁ%?%% géglﬁﬁ %%ﬁt%ﬁ)Q§ﬁ%§§§uge%g%ts. In
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the round trip tine is comunicated.to the nobile device. O her
i npl enentat PERSAr®Y Jd&FBile. 514 P @ are many possibilities for
transmtting the packet over the packet protocol context. In sone
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transnit any® etc Theré are nany ways Vi ce’ may
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protocol context causes the packet protocol context 0 . £1jyvated
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indicating the timeocut duration.

There are many ways for the mobile device to receive

a message indicating the timeout duration. In some

15 implementations, the network gignals an inactivity timer to the
mobile device whenra PDP context is established. 1In specific
implementations, an Activate PDP context accept message 1s
extended to have a new information element indicating the
inactivity timer. In other implementations, any message

20 .indicating the timecut duration is communicated to the mobile

device., Other implementatiocns are possible.

There are many ways that the mobile device may
measure the timeout duration. In some implementatiocns, the
mopile device measures a time interval of inactivity over the

25 packet protocol context up until the packet protocol 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 octher
implementations, the mobile device measures the timeout

30 duration dynamically. Dynamically measuring the timeout
duraticen involves measuring the timecut duration on some sort

of ongoing basis such that changes to the timeout duratidn may



There are many ways for the nobile device to receive a nessage indicating
the tinmeout duration. In sonme 15 inplenentations, the network signals an
inactivity timer to the nobile device when a PDP context is established.
In specific inplementations, an Activate PDP context accept nessage is
extended to have a new information elenment indicating the inactivity
timer. in other inplenentations, any mesgg}ge 20 indicating the tinmeout
duration is conmunicated to the nobile vice. Qther inplenentations are
possi bl e. TREMe.BIg MBIY Ways, bhat, Lhe (OBLe, A8y 68 Y o JRasuLe, 108
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| mpl enent.at 1,0ns,  the objle device measures the.timpout, 30 duration,
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Figures 3 through 6 is very specific for example purposes only.

Cther implementations with or without using a timer are

possible.

i5 Anéther Method in a Mobile Device

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

20 for example by the packet 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 restarted.

25 The timer Tw is also restarted as a function of data activity.
Restarting the timer Tm is eguivalent to resetting and starting
the timer Thm. If the timer increments up to a pre-defined
margin less than the timeout duration, then the mobile device
transmits a packet over the PDP contexi g0 ag to maintain the

30 PDP context. Further details are provided below.



understood that the nethod described below with reference to Figures 3
through 6 is very specific for exanple purposes only. O her '
i npl enentations with or without using a tiner are possible. 15 Another
Method in a Mobile Device Referring now to Figures 3 through 6, shown are
fl omcharts of an exanple method of neasuring the tinmeout duration and
transmtting packets according to the tinmeout duration. This nethod may be
i npl enented in a nobile device, 20 for ek&nple by the packet protoco
context function 15 of the nobile device 10 shown in Figure 1. By.way of
overvi ew, the nethod Reptenms §1a5titerTHYS Whith SE6ENE &Y up?® (8 medsur e
the timeout duration;. cedhenctimout duratien fias beeasfeasuineds the
timer 'Imis restarted. 25 The tiner Tmis also restarted, as f.fungpgon of
‘@a 5

data activi typlueRedPar e¥HP e BPWET TiTs™ et S &8t St o™ 652t 1i%g “and

starting the fdomer adi-s:1dd drertimer tinebetenisatiprt @za pe encehimed
margin |l ess than the tineout duration, then the nobile device tr%%%gits a
packet over ¥hé PRPSLEAt M SHCRE" t G REaTRY the 30 PDB' cont Bxt° 'Eurt her
details are fovigedebetonme 16 ;Refaririsag . fi 0ste ttheFitgureus, datatsitcap 3- 1
the nobile device initialises the tineouyt duration.t.o redef | 1.g9ng
val ue, for eXENPEET2 RO e HB%?V)lESV|%%lT%V¥¥§WF§8§ %hg$ﬁgﬁﬁgggg
duration befgrecthestimead Ldupation teanmbeiheasuriect. sSaknet Lad itsimey t he
ti meout duration nay be done for exanple when the nobile device is
initialised.”™nce the timeout duration has been initialised, the nobile
device activates a PDP context at step 3-2. At step 3-3, the nobile device
starts the timer TmRrdfeRefrer bngtndwouoeFt guire dhe itbhtihe #obite devi ce

receives a PDP context deactivation indication at step 4-1,
then thé mobile device stops the timef Tm at step 4-2., At
steps 4-3 and 4-4, the mobile device checks to see if two
conditione are met. This is done so that the wmobile device

15 does not measure an erronecus value for the timeout duration.
At step 4-2 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 context deactivation does not
reflect the timeout duration and should therefore be ignored.

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

25 1is largesr than a pre¥defined minimum value so as to lock out
for any unexpected signalling 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
timecut duration to be equal to the value indicated by the

10 timer Tm. The time period near the timeout duration is eqgual
to the timeout duration wminus a pre-defined wmargin. Example
valuea for the pre-defined margin have been provided already

and are therefore not repeated here.  1f the two conditions at



receives a PDP context deactivation indication at step 4-1, then the
nobi |l e device stops the tinmer Tmat step 4-2. At steps 4-3 and 4-4, the
nobi | e devi ce checks to see if two conditions are nmet. This is done so
that the nobile device 15 does not neasure an erroneous value for the
timeout duration. At step 4-3 the nobile device checks if the cause is
normal and the release is not done locally by the nobile device. This is
because a locally initiated context deacti?vati on does not reflect the

ti meout duration and should therefore be ignored. 20 The nobile device
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determines the timeoyt;duration to.be equal, to Lhe, valued adicated by the
30 timer Tm' The tine period near the timeout duration is equal to the
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satisfied, ttherp< hieavalwetdchdicated by the tinmer Tmis not considered, as
the nmeasurenent is considered to be erroneous. Regardl ess of whether the

timeout .duration is gdeter rmanyegeaga% eRfos 1Whe MRDids: Aevieat Sis

reactlva%es the PDP context at step 4-6 if the deactivation s nog Iocal
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The PDP contexl) i;$100) feagid Vahelxts. Under normal conditions, the
nurber of PDP contexts that the mobile device is aware of is
egual to the number of PDP contexts that the network ig aware

15 of for the mobile device. In other words, the mobile device
and the network are in synch with one another in regards to PDP
contexts. However, in some instances, the number of PDP
contexts that the mobile device is aware of is different than
the number of PDP contexts thet the network is aware of for the

50 mobile device. The behaviour under such a situation can be
unpredictable and the mobile device can receive a PDP context
deactivation indication from the network at an earlier or a

later time than it would under normal conditions.

Referring now to Figure 5, handling of the timer Tm

25 during data transmigsion is described. 1If at step 5-1 an
application of the mobile device reguests the transport layex
to transmit data, or the IP protocol indicates to the transport
layer that there is data to receive for the PDP ccntext, then
the transport layer checks to see if there is an indication

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

last one or not. If no more date is expected, then the



in the event that the nobile device initiated the PDP context to be
deactivated. 10 There nay be nmany reasons why the neasurenent is

erroneous. I n sone inplenentations, the nobile device may have a plurality
of PDP contexts. Under normal conditions, the nunber of PDP contexts that
the nobile device is aware of is equal to the nunber of PDP contexts that
the network is aware 15 of for the nobile device. In other words, the
nobi |l e device and the network are in synch with one another in regards to
PDP contexts. However, in sone instances, the nunber of PDP contexts that
the nobile devigerd:s awate &fodss rdief fementTd han stehes munbam=ot rPDR>@oONt ext s
that the network I1s aware of fg{ t he 20 nnq%le d%vice. TQ% Q%hﬁg&gyr under

2 .
such a situatF8R° AP HBE S tinprediccfabl e SRl 1 He “HObi T2 Hevicé“caR fecei ve a
PDP cont ext 1deaeticratiransmiwhicat contbr one tihigyheet hoykr atoranhearlier or a

later time than it. woul d under norpal _conditians. ferrin o, Figure
5, handling BFCEREF mer "Tri° 5 *quri Ag® dat & rnéjﬁsﬁ?g’s?tocn tlhga gg\é\%%i be}lch"ul f
at step 5s1 anplappldreatihbssofnit hetnmebiebetdentisceppeguests: ttiget Panspor t

| ayer to transnmt. dat.a r the LP_protoc inﬂdLﬁg;les o the trapsport
| ayer that there V€94 ga?'o r%ceeit\?gpl%?g%%eaylff)P“cohtléi “Hen etEe
transport | ayerachecksstb seeld fist heterusnag.i ndication 30 that nore data

is expected at step 5-2. Both data transmi ssion and reception are

considered and it 1S 3gSpfpd, thahot BecalANSPANT chay@le Cafhd Qhl-ibh ddi
received transmssion i's the last one or not. If no nore data is expected,
then the 18 theanswont Hayeriatopserhehe| wererTHitavist ebndlaiteThest ridhspor t
layer progesses fhe. data al:Stapgo:d,and PARSES ¢l t 51 CAOWRImer! ayeLs T or
transmission or to the hi gher layer for the reception. The data is
transferred motabrily the thes |RfRPd| gyar the timeout duraticn at step 6-1,

then the transport layer transmits short data at step 6-2 in
order to maintain the PDP context. At step 6-3 the transport

layer restarts the timer Tm.

15 There wmay be instances when the value for timeout
duration ig initialized with a long value that is shorter than
the actual timeout durationm. For example, the mobile device
might assume that the timecut period is twe hours when the
actual timeout pericd is 24 hours. This could result in the

20 mwobile device transmitting short data at a wore frequent basis
than the lowest frequency of transmission that would maintain

the PDP context.

Accordingly, in some implementations, the wmobile

device increments the value for the timecut duration. An

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

30 determines that the value for the timeout duration should be

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



S (uplink transm ssion) but also to the upper layer (the device receiving
data). The transport layer then restarts the tiner Tmat step 5-5 if it is
not running. If there is no data activity for the tinme period near the

ti meout duration, then the tinmer Tmwill indicate that this 10 is the
case. Referring nowto Figure 6, if the timer Tmis equal to the tine
period near the timeout duration at step 6-1, then the transport |ayer
transmits short data at step 6-2 in ordersto maintain the PAP context. At
step 6-3 the transport |ayer restarts the tinmer Tm 15 There may be

i nstances whegiddheorakue £onedidrenutt i dur atirenvhsue nidid alliezedmwi pdriad ong
value that is shorter t han %he .actual tineout durall n. . Far agple t he

mobi | e devi cB%mi it TaS§hHE Tt e i Feout period i Ccorﬁﬁu s* when the

actual tineout period is 24 hours. This could result |n_the 20 nobile
device transmtting shberedata w@nyavwap? et fateheéntobasi <fetitgn Cee | owest

f requency Ofdé{éﬂﬁﬁﬂes%h@PhéPa%héMvéhge”P&f“éﬂé"tleguETXﬂféﬁﬂd%X%houwd be

Accordi ngly, "Th sonme inplenentations, the nobile device increnments the
val ue for 5t hentiansoueddur & orme ARDLoBeRsaishe  oF RGP His dey CBemakes

i npl ement ed u%lé)rcfé\{:'e%@nwwn r@afs%@eeﬁewﬁ&r@lgtehg TindSuiSt@fRatibn his the
timer Tmis equal to the tine period near the tinmeout duration, then at

step 7-2 thecsmbiucecdeiineby decsiweies Whetdisr LRRLSVAMRS 6P hENET meout
duration shoyl,d \he J.0GEEMeALl 80pe s EH@ pohid e devige 304t enmipesnthat the

value for the timeout duration should be increnented, then at step 7-3 the
mobi | e devi cenhnciferbat 8obhee KBvigsl Des fort tthe "t HeBut L urEfE6HT The val ue

for the &P”Ed&ega% Ngaket hendidRauL: duatdenhss abso. | ncr ement ed
accordlng y. There are nany ways that the ﬁDblFe devi ce can

There are many possibilities for incrementing.the
value for the timeout duration. In some implewentations, this
depends on the initial value of the timeout duration. In some
implementations, the initial wvalue is two hours and the

15 increment is one hour. Other implementations are possible.

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

20 if the timeout duration should change, then the mobile device
can acquire the new timecut duration, In other
implementations, once the timeout duration has been measured,
the mobile device assumes that the timeout duration is static
and does not measure the timeout duration again. Other

25 Aimplementations 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 mey be practised otherwise

30 than as specifically described herein.



determ ne whether the value for the tinmeout duration should be 5
incremented. In sone inplenentations, the nobile device makes this

determ nati on based on whether the tinmeout duration has been successfully
measured. I n sone inplenentations, the nobile device increnents the val ue
for the tinmeout duration only if the nobile device has yet to neasure the
ti meout 10 duration. Oher inplenentations are possible. There are many
possibilities for incrementing the valdie for the tineout duration. In sone
i npl enentations, this depends on the initial value of the tineout
duration. |18L&H#E inplenmentations, the initial value is two hours and the
15 increnent is one hour. O her inplenentations are possible. In sone

i npl enent ations, theaskhepsodeserd begthiakovevi v tdomafiernence to Figures 4
through 7 are repeated on an ongoing basis. This allows the nmobile device

to dynanical |l th t, durat]
Accordingly, 20 i1t RECEFRGBIS dur ar-GH cSHOLT o Ehange "t en khE mobi | o

devi ce canlﬁmmnﬂwﬁaytbeenem/ﬁawnﬁnnpnmnbabiooonﬁéntndum5e3|npbepeakamlons

once the ti meout duration,h asur ed ile d V|ce assunes
that the”tiREBUICHurStEenti s?e??mé“a ﬁﬁtﬁo%%eéjhy neéfﬁfgr hetF meout

duration again. Qher 25 inplenentations are possible. Numerous
modi fi cati ons and vawmpati oasz ofnadie vortegsént 2 apipld catriiont arerpb’sible in

Lignt of theufbaxe deaohings Lol therchore.d auhe understood that within

the scope o appen al s Ication may bepractised

ot herwi se 3@r¢¢ta:r®la§ospestf$@aa3 ytqjer@@mrcbenl HeweqavkeZOpr@EAr:WB 1. A nethod
in a nobile gg%gg%e conprising: determning a tinmeout duration for which
dat a

10 wherein determining the timeout duration comprises

measuring the timeocut duration.
2. The method of claim 1 further comprising:

assuming a default value for the timecut duration

befeore measuring the timeout duration.

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

packet proteocel context becomes deactivated by the network.

4. The method of any one of claims 1 te 3 wherein
20 measuring the timeout duration comprises dynamically

measuring the timesout duraticon.

5. The method of any cne of claims 1 te 4 wherein
measuring the timeout duration comprises implementing a

timer to measure the timeocut duration.

25 6. The method of claim 5 wherein implementing the

timer to measure the timeocut duration comprises:



inactivity over a packet protocol context causes the packet 5 protocol
context to become deactivated by a network; and wupon data inactivity for a
time period near the tineout duration, transmtting a packet over the
packet protocol context so as to maintain the packet protocol context; 10
wherein determning the timeout duration conprises measuring the tinmeout
duration. 2. The nethod of claim1 further conprising: assumng a default
val ue for the tineout duration before4teasuring the timeout duration. 15
3. The nethod of claim1l or claim?2 wherein nmeasuring the tineout duration
conpri ses neasuring & FFH@“?nf&?V&WG6f”pPﬁa%?FﬁV%W“thﬁetH@Cﬁ%Eket prot ocol .
cont ext up dudddcdiheonpagket protocol context becones deactivated by the
network. 4. The nmethod of any one of clains 1to3 mherein 20 neasuring
the timeout duration_co #ses Qyn%nhca y uncl] ng g % nfout dur ati on.
5. The method of any 6Re-of-'¢tf ai'trs "1°to 3 m%ereln e gu i He i freout
duration canmpd ses papketreptétigrcd cbnertt 0 neasure the tlneout dur ati on.
25 6. The nmethod of claimb5 wherein inplenmenting the tiner to nmeasure the
Ll meout guratl on COMpERRCEhe Thodhabtbigob NIl YpARaGhi vaLing ! he
packet protocol cont tartin timer as a function of data
traffic overdheapgackey pm©uuﬁnkm¢onﬂekermSHUpDnﬂmhélma@ketd@r@tb@nl

cont ext bearidig ondefct Lyl ed by, L he.0et ¥Rl k.o delard nlngethe timeout
duration base on t e tiner |'east one conditionis .
7. The method of claim 6 wherein the at least one
condition comprises at least one of;
10 ' whether a context deactivatioﬁ indication was

received and indicates that the packet protoccl context was

deactivated by the network; and

whether the Timer indicates & time periocd greater

than a predefined minimum value.

15 8. The method of claim 6 or claim 7 further

comprising:

determining the time period near the timeout
duration to be equal to the timeout duration minus a

predefined margin.

20 9. The method of claim 8 wherein the predefined
margin is between two and three times a round trip time of a
short packet between the mobile device and a corresponding

nede of the network.
1G. The method of claim 8 further comprising:

25 measuring a round trip time of a short packet
between the mobile device and a corresponding node of the

network; and



7. The nethod of claim6 wherein the at | east one condition conprises at

| east one of: 10 whether a context deactivation indication was received
and indicates that the packet protocol context was deactivated by the
network; and whether the tinmer indicates a tine period greater than a
predefi ned m ni rum value. 15 8. The nethod of claim®6 or claim?7 further
conprising: determning the tine period near the tinmeout duration to he
equal to the timeout duration minus a 4% edefined margin. 20 9. The net hod
of claim8 wherein the predefined margin is between two and three tines a
round trip time of adeshsninpatKdte Iﬁ’éﬁaééhn?%é’-‘%ﬁﬂﬁm adedi ea MY a
correspondi ng,, Nqde ot ; L.Ber pet Wark 1 e19. ndheypeihod of claim8 further
conprising: 25 nmeasuring a round trip tinme of a short packet between the
nobi | e device and a correspondi ng node of the network; ﬁng 22% det erm ni ng
the predefified nmargi R*BaS8ESH Thé WolGRA PFi priiTe & K&t *Has hE¥T neasur ed.
11. The nethod.qfs;anay one of clains 6 to 10 further conprising: 5.
reactivating the packet protocol context after the packet protocol context
was deactivated. 12. The, et hod of an ne of clai.ms 6.tg, 11 erein
restarting the timer “Gpohtdat='q ?Cgfef P%nggrpf%%o%%cI?eotmef){}:o?gc%]l tgqoent ext
conpri ses: ddrigtroppiongebhecdnieert ivksf dethetvaatda. traffic is

2. The methed of any one of claims 6 to 11 wherein

—

restarting the timer ﬁpon data traffic over the packet

protocol context comprises:

i0 | stbpping the timer if further data traffic is

expected;

upon processing the further data traific,

restarting the timer if it is not running.

13. The method of any one of claims 6 to 12 further

15 comprising:

restarting the timer after determining the timeout

duration.

14. The method of any one of claims 6 to 13 wherein
transmitting the packet over the packet protocol context
20 upon data inactivity for the time period near the timeocut

duration comprises:

transmitting the packet over the packet protocol
context 1f the timer indicates the time period near the

timeout duration.

25 15, The methced of any one of claims 6 te 14 further

comprising:



expect ed; upon processing the further data traffic, restarting the tiner
if it is not running. 13. The nmethod of any one of clains 6 to 12 further
15 conprising: restarting the tiner after determ ning the tineout

duration. 14. The nethod of any one of clains 6 to 13 wherein transmtting
the packet over the packet protocol context 20 upon data inactivity for
the tinme period near the tinmeout duration conprises: transmtting the
packet over the packet protocol conteXt if the timer indicates the tine
period near the tineout duration 5 15.. The neth of ,any one of clains
ot 0 14 fur ther  comPPTSI s R aERGF e Y VBT Or Fo L ARy Ront t he

ti meout duratkanh;amddincrenenting the tinmeout duration if it has been
determned to increnment the tineout duration-. 5 16.. The nmethod of any one

of claims 1 to 4 further Qnprt $i.ng nt.i.n i oer % term ning
whet her there is da%%?%%%% Vit Ll?%gufﬂﬁﬁkﬁégpo nggrh éb sheout
duration. tet:¥mifthe n@tlnntaMémmlahﬁ1ﬁﬁma@mﬂeﬁuratmphenentlng the tiner

conprises: starting the tinmer upon activating the packet protocol context;

restartingihe tinmeryupon any data traflice aveling 1 to 4 further

comprising:

implementing a timer for determining whether there
is data inactivity for the time period near the timeout

duration.

i0 17, The method of claim 16 wherein implementing the

timer comprises:

starting the timer upon activating the packet

protocel context;

restarting the timer upon any data traffic over

15 the packet protocol context;

wherein trénsmitting the packet over the packet
protocol context upon data inactivity for the time period
near the timeout duration comprises transmitting the packet
over Tthe packet protocol context if the timer indicates the

20 time period near the timeout duration.

18, The method of any one of claims 1 te 17 wherein
transmitting the packet over the packet protocol context

comprises transmitting a short burst.

i9. The method of any one of claims 1 to 18 wherein
25 the packet protocol context is a PDP (Packet Data Protocel)

packet protoccl context.

z20. A computer readable medium having computer

executable instructions stored thereon for execution on a



15 the packet protocol context; wherein transmtting the packet over the
packet protocol context upon data inactivity for the tinme period near the

ti meout duration conprises transmtting the packet over the packet

protocol context if the timer indicates the 20 tine period near the tineout
duration. 18. The nethod of any one of clains 1 to 17 wherein transmtting

t he packet over the packet protocol context conprises transmtting a short
burst. 19. The nethod of any one of claifrs 1 to 18 wherein 25 the packet
protocol context is a PDP (Packet Data Protocol% acket protocol context.
20. A conpuPEPCEeHtalice 2fedP uRThATY COfplEer® é%géﬁphﬁpg Phstructions
stored thergon! for: exegution on a 24 processor so as to inplenent the

nmet hod of any one of «clains 1 to 19. 21. A nobile device conprising a
acket protocol context function adapted to inplenent th t hod of an

gne 5 gf cfhins 1 té T@pl;?.éﬁ¥k§ |ﬁ9§18é9?cgﬂ%¥ﬂ%ﬁaﬁ%ﬁgfggﬁrther d
conpri si ng: codc My elessiaecessptradite ddapeednt otloconmiriccatod awyt hng he

net wor k; wherein the pack protocol context function 10 conprises: a

transpor? fohcEtdM¥ dr “Conmuni cating over the wirel ess access radio; and
an access network control function for controlling transm ssion of

packets. 22. The mobile device of claim 21 further comprising:

a wireless access radio adapted toc communicate

with the network:

wherein the packet‘protocol context function

10 comprisss:

a transpcrt function for communicating over the

wireless access radio; and

an access network control function for controlling

transmission of packets.



