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geographic coverage area. After registering with the selected network, the mobile station

20 operates in an idle mode where it “camps-on” a particular wireless communication

channel of the network to monitor for calls or messages. “Network selection” is the

particular process performed by the mobile station for selecting the one communication
network through which to register and operate.

Cellular telephony operation and network selection schemes are documented in

25  standards specifications that govern the behavior of cellular mobile stations and associated

systems. One well-known cellular standard is the Global System for Mobile

Communications (GSM) standard. GSM 03.22/European Technical Standards Institute

(ETSI) Technical Specification (TS) 100 930, Technical Specification (TS) 23.122 from

the 3™ Generation Partnership Project (3GPP), and other related standards documents

30 describe the many details of cellular operation and network selection. These documents

describe how a mobile station behaves as it moves and roams between various regions and

countries to muaintain coverage with networks (referred to as Public Land Mobile
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20 “manual” network selection method.

Mobile data communication devices which are known to facilitate services such as
wireless e-mail, Internet access, as well as voice telephony, are becoming more and more
popular. In addition to operating in accordance with GSM for voice telephony, these
mobile stations may operate in accordance with General Packet Radio Service (GPRS).

25  GPRS is a packet-based communication protocol for mobile stations that allows data
packets to be sent and received through a wireless communication network. In order to
recetve data services through a GPRS-capable network, the mobile station first performs a
“GPRS attach” and provides its identification code and availability to the wireless
network. For GSM/GPRS, this code could include both the International Mobile

30 Subscriber Identity (IMSI) or Packet Temporary Mobile Subscriber Identity (PTMSI),
which identify a communication network account or subscription, and a Mobile Station

ISDN/PSTN Number MSISDN, which identifies the mobile station user or subsecriber.
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i
view ng the display of the nobile station (e.g. the nobile station is
carried traditional operation is undesirable, especially for mobile stations that are primarily

intended-to provide the end-user with a data communication service (e.g. portable e-mail
devices). In particular, a GPRS/GSM-capable network is more preferably for these mobile
stations than are GSM-only networks.

25 A better and non-traditional network selection technique for these mobile stations
would involve prioritizing the selection of data-capable communication networks (e.g.
GPRS) over voice-only networks (e.g. GSM). In such a procedure, the mobile station may
have to determine whether or not the data service is actually made available by the
communication network. More particularly, the mobile station makes a request for a data

30 service which may be accepted or denied by the network. When data service is denied, the
mobile station receives different “reject cause codes” from the network which are

associated with different reasons for service denial. Depending on the feject code, the

3
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20 Accordingly, there is a resulting need for network selection methods and apparatus

that overcome the deficiencies of the prior art.

SUMMARY

The present application describes methods and apparatus for selecting a

25  communication network to provide one or more communication services for a mobile
station. In general, a scanming operation is performed by the mobile station to identify

one or more communication networks which support a voice communication service in a
geographic coverage area. The mobile station identifies which of the identified
communication networks make a data communication service available for the mobile

30  station. The mobile station then selects and registers with a communication network that
makes the voice and data communication service available over a network that fails to

meke the data communication service available. Preferably, the method is performed in

4
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FIG. 1 is a block diagram illustrating a global network interconnection;
FIG. 2 is a block diagram of a mobile communication device which is a cellular
mobile station;
20 FIG. 3 is a block diagram showing two GSM/GPRS networks and a mobile station
roaming between them;
FIG. 4 is a block diagram illustrating a mobile station in a region where there are
several communication networks of different types;
F1Gs. 5, 6, and 7 form a flowchart for automatic network selection according to the
25  present application; and
FIGs. 8, 9, and 10 form a flowchart for manual network selection according to the

present application.

DETATLED DESCRIPTION OF THE PREFERRED EMBODIMENTS
30 Methods and apparatus for performing network selection by a mobile

communication device are described herein. In situations where more than one wireless

network is available in 2 given coverage area, a method of selecting or assigning priority
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has been available since about 1992 while GPRS, a data component that has been
20 combined or overlaid with GSM, has been available only since about 1999. These two

networks are now common throughout the world and have some of the fastest deployment

rates of any voice and data networks. Such combined voice and data networks also

include modern Code Division Multiple Access (CDMA) networks and third-generation

(3G) networks like Enhanced Data-rates for Global Evolution (EDGE) and Universal
25  Mobile Telecommunications Systems (UMTS), currently under development,

In FIG. 1, there are five GSM only networks 10, 14, 16, 22, 26 and eight
GSM/GPRS combined networks 2, 4, 8, 12, 18, 20, 24, 28, shown in various parts of the
world. At any point in time, a given country might have one or more GSM and/or
GSM/GPRS networks. Each network operator makes financial and practical decisions as

30 to when it should purchase and implement GPRS functionality onto an existing GSM
network. Therefore, a user of a GSM phone or a GPRS capable mobile station might enter



bet ween countries and to support billing and roam ng notifications between
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area via COWRHCRBTIEh apd AR SHPPAROWERE daadMpaming notifiestionsidatugesiongviansct s

W th ML i i f i er. networks 16.throu 8

are si(?i I a‘f‘%"‘%@%}“’g% g%%%g%%ﬁ&%gﬁgﬁgﬁrggﬁhg%%n eﬁ%ﬁ%ﬁﬁw BhS I&f’%er %B{Vﬁe

basi s of tamfdigld GEMEGERS) anecomranionfhrauppesitoffetneaiothe- AetNOIKS/GIS a

nobile station. e tgr{{sﬂ gi ven country or. comruni cati on network coverage
o

area, it MEVHESda oftdcranMeBEIVREE hi PhGSHE network ceuldicoanest $o GBMPor
GSM GPRS ' [ ' | | n.Engl
exanpl e, tﬁ@%?g%?%ﬁﬁ%ﬁ?f%?%@?gﬁ W&%ﬁ : %enm%)ggs%%wgﬁsand

avai | abl e rebvorirmbildesimilatly ommetowithoties GSMIGIRS Netwekd, Y3SM elehwdiRE, or both
|d in England will_ only work w th one

t el ephone ile statio ]

netwo?g. Eﬁéﬁ@?«m@ S SRAOSShSC IR | §EaTls dhtraradgnsirem et GRMGRIPRIEY
two or thpesdnesNRGERSE 9, 88D ,l’lﬁrei‘;f &%ao‘é%&iﬁ?égﬂﬂéifmg PAAd & t\ﬁrli‘@o‘%ﬂ}l IS
currently performed by a nobile“station randomy, basSed on e strongest
recei ved $hgWaA. abSMIEPRISAe! 2126 cofneats withIGSMIGPR Sk Saboniriy. thd Bhpiangd afow t 0

FIG 2, a_block di.agrami.s.shown of | 1.ul ar ile station, ., _which is
one type of* TEHPIEC barﬂnwl}]’r]ﬁ%a&?%rggﬁ%égiﬁlmF}@rgg‘%ta&(?r?oﬁsctf with @M B y a
two-way Wsi@lesh GeNTHIdRAIOBuRRY CeONRY | Adwdtkd a8s ' d

conmmruni cation capabilities. I\/bu%jﬁ)l e station 115 Sp?gf ngrég%}geﬁggggghgm}aﬂy
capabli i t intereornsgirdris shewenwiThesoinecosctiompittmrths patie vk traffid hevémemsrandt .

Dependi ng . exact functionality provided, the nobile device nay be
referred O%%aléggupﬁgﬁgbe%%?a%iaHamd)é "ce, a two-way pager, a wireless 7 WO
B

2008 DS PR Pl IRy bt o o g e
comuni ca‘t‘rP't‘)ri%]HT@V %@éﬁpﬁée ekegrpmasicaijpgwéthraisior enae aﬁ?@ws;ﬁtﬂ\,/ﬁ & GSMHGRRSf or
two-vay CUBRIGRLLEve iidta Whlivoice signals. In England, for example, there are currently
20 four GSM or GSM/GPRS networks deployed and available for mobile stations to connect
with. Normally, cellular telephones or mobile stations sold in England will only work
with one network. However, mobile stations entering England from France might have
two or three networks to select from. Selection of a particular network is currently
performed by a mobile station randomly, based on the strongest received signal at the time
25  of arrival into the country.
Tuming now to FIG. 2, a block diagram is shown of a cellular mobile station,
which is one type of mobile communication device. Mobile station 115 is preferably a
two-way wireless communication device having at least voice and data communication
capabilities. Mobile station 115 preferably has the capability to communicate with other
30 computer systems on the Internet. Depending on the exact functionality provided, the

mobile device may be referred to as a data messaging device, a two-way pager, a wireless



i ncorporate a conmuni cati on subsystem 211, including both a receiver 212
and a 5 transmitter 214, as well as associ ated conponents such as one or
nmor e, pref evahbbosiastsedded or internal, antenna el enents 246 m0820034/8p1950cal
oscillators (LGCs) 213, and a processing nmodule such as a digital signal
processor (DSP? 220. As will be apparent to those skilled in the field of
conmmuni cat f-orai deviee, pactlindal tateptiess gnthodata heesspmpoapebllition, 2 subdystianerd 1

will be de egdent p%g t he corm% cation network in which the device is 10
i ntended t PRoRBFACE @ GRE DX iCASSTAIPHR- 115 nay i ncl ude a

comuni cat i on Wa%sm@%t%smeg %ﬁa@&?rﬁw%%m Café&?ﬂ;&fﬂ%n

mobi | e conmuni cation system the DataTACTM nobile co ion System or
a GPRS net%@@liporaﬂetwmrmm%mnr sdmysrtanemh wicludind dotlvar yeaépendlhgmdpan

the t f_net. t he Mbbi t d’ Dat aTAC k
robi | &t At PO 244”34 v e SRR eobmet ot JBFK Ty & wruettly

i denti fi Caémﬁﬁﬂld@&”d&‘?%mﬁﬁ@&ﬁ&ﬁﬁ%léﬁléﬁs 885 nohk] Foc§1t @sfcﬂ%or CEEB% and a
net wor ks, however, network access is associ ated Wi scr er ‘or user

of nobi | e IPeasisa madile AudPRS: dighial elgsalapnoowsom@%’)dl%) rAq wiitldse @pparent to

subscri ber card..in der to operate_on a GPRS,

otnor k- WERo Y sV BE eab RethriRl Grihedhd B aie At At 0 formpnisation y
functi onalsubdy@esh 201 WiDBeRR éMHeKt @ﬁbzﬁtﬁ%ﬁhﬁ%‘idaﬂ@n Beﬂ%k%%hlaﬁth\é%bm@%s
IegaléglreqU|red functions (if ﬁa such as " " energency calling, may

be avdl| abriendslito wppiagte dloatexemp BHthld Stbéomdéﬁliaay ondade y cortrmusieytiat her

functlons catlo er ,t t wer kK 9. The SIMinterface
24 i s norubiRihL 2R AT GUeRRE oK mle oS Solleiimisaop dyeiem,
i nserted amsDaTAEY. moﬂil@coﬁthﬁ@ﬁtﬁbrﬂ@ﬁtdﬂ@b@aW@ﬁét%ﬂ@' y 64K of nenory
and hold many key caonfiguration, 25 identification, and subscriber rel ated

i nf or mati on 25(3%@9@{ aCPRIPQUITeHEnts R alsg varndeperding opbn dhretweLme(mm_lqu\D
are initi y r h ncetothe PP
her ei naf t 2rbw| ene ﬁfllgng% #o bg{dh[)%gaof‘l\& tt\\e//r{f 51“&11 PIS-;Iiaf\/Rf1

requi i®d r@smueﬁ asregﬁlesmmarhmsmg achhiyad iiddhtificae@d ubeschavechean “ﬁ@ﬁ‘@é&at ed,
30 nobil e s%altl on. 115 max}é} send and_recei ve communi cation signals over the

net wor k 28¥bile s3tafion) s e LR dreyorkmt BAWEYe1 Btk uRfseTo maRTasitted Wil Bwor k
219 are i r u e

functi ons dbib@ Gask (Fmoldiaaltll 435 R BERS HhMBESRiGP BBHS BEnGES =

f r equencysubsombarodedity ol (SIVE rcandyin arﬂarmejpem eg LIGFR SundtvidiR. Wikoutand
A'D horesPR SRk SRARSBbonl oflich o 30 Be &ty Rindlihel Lol oPnon etk O™

20 communication functions, as well as legally required functions (if any) such as “911”

emergency calling, may be available, but mobile station 115 will be unable to carry out

any other functions involving communications over the network 219. The SIM interface

244 is nonmally similar to a card-slot into which a SIM card can be inserted and removed.

The SIM card can have approximately 64K of memory and hold many key configuration,

25  identification, and subscriber related information 250. The O-PPLMN, the U-PPLMN,

and the forbidden PLMN (FPLMN) are initially received from the SIM card 250.

Reference to the PPLMN hereinafier will generally apply to both the O-PPLMN and U-
PPLMN.

When required network registration or activation procedures have been completed,

30 mobile station 115 may send and receive communication signals over the network 219.

Signals received by antenna 216 through communication network 219 are input to receiver

212, which may perform such common receiver functions as signal amplification,

8



signal allows nore conpl ex communi cation functions such as denodul ati on and
decoding to be perforned in the DSP 220. In a simlar manner, signals to
be transm twedomrmesGoe pr ocessed, including nodul ati on and anEEdARg4/Howsi
exanple, by DSP 220 and input to transmtter 214 for digital to anal og
conversion, frequency up conversion, filtering, anplification and

transm ssi drqespey dote ey dilicong netawoslkseRtdow iand sl Bl aand 1i8. the BSRn@20

nd tr anoRTTRRTRER T, Zeape 88 AR vyt ReSe b aoTertighat Rreateen

si gnal s i nsigRARINMES de 2eRpAI Ik BRSFAtdnefimeidhs a¥h REdGIARIANER! MhdCRRb iﬁ%' ed
t hrough automatic gain control algorithnms inplenmented 1n DSP 220. Mbife

station 11® p¢ ecepanded in At JES 220.ni lor opioidessennd38ignhiscle bomtanshitet hee
overal |, operat| of, t.he device. Co ni cation funciion .ngl udi at

I \éast dfat A zgﬁeté#sgfgomglgdw\éi;%g?? @H?Eunﬁ%) ngePF 8?‘?1‘@881% %Vi%h%ocmfﬂﬁmueé?i on
subsyst em 2dkmidé M4ErRPIOERASY aRA8e HonQersither h@né}‘i “up édi{vteﬁ%n,dﬁﬂérﬁgﬁmy

subsystens such as the display 222, “flash nmenory 224, tandom access
(RAM) 226, amaphdigatigr yanidnipanstostipu o ver 1he) consmbsipstienpet®28s 24 8rvial anpoma 2130,

keyboard 234, m h 36, . h - . [ [
N e R T e AR Lt e

20 Sone OftrddimitsstRepEbE MBoSOAMpLE,thE bEns ApPRsd & BreAFai GAtibRAs 1 tRbREr
functions, whereas other subsystens may provide "resident” or on-device

f unct i18ns .21 2\gtda brysmidigind 14 sy deerdaptively reoatrolled lrangh 28ty giisploagrob22,

for exanplg orﬂﬁ%s?;ﬁ leﬂl%ﬁ%dfiﬁr])sqpﬂb comuni cation-rel ated functions, such as
entering a %ext mesgage or ~“trarnsm ssion over a comuni cati on network, and

devi ce-r esi dentMbbile btatios 198qiteReably indhudes! Limi@bproc@isot 8K WHISH coflslt @d Ng
system sof tware used by _the m croprocessor 238 is preferably stored in a
per si st enCVeRYr@egiion ok thq deticere remmpmaatiophfiektionsy ingledingdt Heash detsaendonl y

b t t T illed ia, th
rerory, | (S0l oA OLR05,BKETEIY UMl 095 SHLMASH 11

appl i ¢at i dfisropovcepan t28 8 taliwer i@trfractaranyth fartBQ desigeaibsysteynd vt ed thalepRy 222,
(o atile DL RAshsE FANLZ0 e Vol SO Car O ARl Y gl o
230, oS 25, LB S P ALY S
set of range communications subsystem 240 and any other device subsystems generally
designated as 242.
20 Some of the subsystems shown in FIG. 2 perform communication-related
functions, whereas other subsystems may provide “resident” or on-device functions.
Notably, some subsystems, such as keyboard 232 and display 222, for example, may be
used for both communication-related functions, such as entering a text message for
transmission over a communication network, and device-resident functions such as a
25  calculator or tagk list.
Operating system software used by the microprocessor 238 is preferably stored in a
persistent store such as flash memory 224, which may instead be a read-only memory
(ROM) or similar storage element (not shown). Those skilled in the art will appreciate
that the operating system, specific device applications, or parts thereof, may be
30 temporarily loaded into a volatile memory such as RAM 226. Received communication

signals may also be stored in RAM 226,



applications that control basic operations, including at |east data and
voi ce conmuni catton applications for exanple, will normally be installed

on nobil e sweatioemsddsds during 5 manufacturing. A preferred sof/iwaie 01951

application nmay be a personal information manager (PM application having
the ability to aorgani ze and nanage data itens relating to the user of the
mobi | e station SMEReRagcestt 2hbt inl pdditienl tooifs epeamling wyateandanctamenpsferusiyce
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m cr Ophonganzssagﬁonéltg %{3 Sg}fj)ggedvlijslirfgeﬂlg rmoablijlglsgltiloil ?15‘

In a data communication mode, a received signal such as a text message or web
page download will be processed by the communication subsystem 211 and input to the
microprocessor 238, which preferably further processes the received signal for output to

25  the display 222, or alternatively to an auxiliary /O device 228. A user of mobile station
115 may also compose data items such as email messages for example, using the keyboard
232, which is preferably a complete alphanumeric keyboard or telephone-type keypad, in
conjunction with the display 222 and possibly an auxiliary VO device 228. Such
composed items may then be transmitted over a communication network through the
30 communication subsystem 211, and stored in portions 251 of flash memory 224.

For voice communications, overall operation of mobile station 115 is similar,

except that received signals would preferably be output to a speaker 234 and signals for
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subsystens, such as a voice nessage recordi ng subsystem may al so be

i npl enmented on nobile station 115. Al though voice or audi o signal output
is preferablyg0aas@bi shed primarily through the speaker m3dcashosmiias 222
may al so be used to provide an indication 5 of the identity of a calling
party, the duration of a voice call, or other voice call related

i nf or mat i oAARFRSARH M begenerptegdint 2 28oraphorm 236.2 Altarhativeovaied by aldio 1O
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provi dizng . shofar i on.. or sof twar,e downl.oads to bile station 115

ot her t5han$t id cl){ljgﬁ%g\?\ngrcg e par@’o%ﬂ?‘@ﬁ?ﬁl 8h 2ndiGorall, o thes) yoagencallerelated
downl oad pafdrmixtiyn forexexplpl e be used to load an encryption key onto the
device through a direct and thus reliable and trusted connection to 15

t hereby enabl e ¥&Rhpertded e FEGniumiwd moomalyabs ioplementeb irc e npamstine b tligitak
bsyst i i onal t which. i de, f
commni catranaht AN SR SRR, FTRANR FvmebParianbh syl st Sbtamces,

whi ch needonptiien¢odshawn) ahdesiesirdbde, bieis Lsptionl deR¥RMInHonkHe Sﬁa‘éﬁ%ﬁﬁ)}@m
n infrared device and associated circuits. and conporents

240 i ncl.ud
or a 38 B oTRTHRBMHRTE o B PRsiRises dhisuglyi afe ekisrnal obavine ontspBwansi t h

simlarly- ; y. i o1 Fl i.s.a, bl oc i, agram . show ng
o, ot COBEPRLE o UobEP R0l 08 Lo kBl AT
depi ct s aimfobnit®nserasdforart ownenisng hebiveantisnvo1s GBMr GRES st Pk Keirdid@ and

125. This type of .roam ng aryrangenent is simlar to how a 25 M only
net wor k mca’ﬁg‘“ﬁ&ﬁﬁ%n?%ﬁ#-n%e rgiedawigiasd ath mee fereampla be usedSnic@RRS

conbi ned BgirWHidf ke dTRB LY ' : ' I at or
a conbi nat i gylﬂ .of Géroi ce and%%tt%gpﬁa%re&?%{hggrégﬁg %1;21 %5‘? S&\?{f{:m%g%lﬁ)ggf’ to
roanm Ky bBriarenakieweris device pwhiruaicatia.i on entering a gi ven area or

country can detect the GSM and .GSM GPRS networks through special RF radio
channel inter a%t %’ﬁé‘?%ﬁ&“ﬂ%%‘ﬁfwowgafﬂw @4031539 1prthen eRitong! Gomprnent

[ ef €r encewRHMALY plofidlone bbb RN DRI QRGISHINLIRn RAATAD Girgl gl allianshi ps
or bil

bet ween operators are established mainly I'ng issues. Speci nt er

oper at or ¥afviges( WHIth raedagaseesserilyare bmiles dabicts hEdr beimplenthepebaistns f or
GSM tr af fitfo n}a]y mll%)eo%oﬁn%sa:ggd %%-I\;{chezn(l) 4:1/39000%3 eSdl circuits and components or a
20 Bluetooth™ communication module to provide for communication with similarly-enabled
systems and devices.

FIG. 3 is a block diagram showing two GSM/GPRS networks and a mobile station
roaming between them. FIG. 3 depicts a mobile station 115 roaming between two
GSM/GPRS networks 120 and 125. This type of roaming arrangement is similar to how a

25  GSM-only network might handle roaming, but with minor differences. In a GSM/GPRS
combined network, a mobile station that supports only voice, only data, or a combination
of voice and data will be treated similarly with respect to roaming between networks. A
mobile station entering a given area or couniry can detect the GSM and GSM/GPRS
networks through special RF radio channel interactions. The illustration of FIG. 3
30 provides a quick reference summary to describe how the process works. Roaming
relationships between operators are established mainly for billing issues. Special Inter

operator tariff (IoT) arrangements can be established between operators for GSM traffic
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only, or GSM and GPRS traffic. It is these relationships that are reflected
in the PPLMN and FPLMN lists within t-he nobile station SIM cards. GSMIGPRS
Net wor k | iveobhelgoe network 120 for the user of nobile st@atcomodddos: The
hone network for the user is referred to as the honme public |and nobile
network 5 (HPL and nobile stations registered within that network are
mai nt ai nedoirlf, & GoleandbERRSomaffiegilsisrtiese HelR)iondbips iRt 56ldceduadhe PBLYVEN fy

subscri ber n nfl rm honme subscri bers on ot her
net wor ks. %édolf})w]:ﬁ%gmﬁ tr‘%dbélﬁ’ﬁffglroflg @dfge of services where each of
the service accesy/PPRYE Nef@Rg it helRnd fdwsd Q@%?ﬁ{étﬁ&’ of AMilstation 115.

radi o- based connection. Fixed connections generally allow greater capacity
of data 10Thhhomgmstivorkoforght amsgreismefmed tofasséevicres publac tantiensbikupgontied

b | h t d
2" hons s or GTECTRY ol ahibitcob g’ feeislsed it Vi peHir ks MeOHAA GA s Te
service fabcajogir¥ghrg (MUR)A50MPRIR 56 1alk@Rs vdis- sub@f%%rsfmﬁmkﬁoﬁte%w&% 115

m ght have a single hone Service provider 100, or they m have sever al
servi ces ¥4, o rppfimhdionheybsatibas on atberTixgwingisn Ennipwrreht;snetwot%mﬁ@aas a

network 1 n stat 145, the servi GPRS su node | SGSN)
150t he  gars B #BeR I BB b B0 4B oot PO isD Ry et B

the HLR (hote rhasaiaswcdr@@bﬁéﬂ y)rlxtétaoﬁgtuénbﬂﬁgéﬂe?aﬁwamt gfeatér%ﬁédl bf data
registry) 155. Conventionally, when nobi l ation 115 i's wthin a coverage

area of hdémeushiyt det @\é%rlge 1Roiber pf é@m@bm@@rwst@pbascébgtaamgin AoeBsshimikt
through neg eryv rOV|der 0 ile,station. 115
is |ooking a?ﬁla; cover age gg’p%@l a‘fC;h &n’® tteﬁ%?% %O&I’ﬁ segglcgg%vrtgef D @ riks
avai | abl emiptt hmthwqirkma@h@ﬁkﬁmﬁﬁétléﬂ%eseméé\/ﬂ)rfd Blen g6up Bﬁmo%ﬂ@rstart@ﬁﬁlgo
anot her cquntry aor regi on where hone network 120 is no | onger avail able,

mobi | e st &PTGHNGA Halers oy might have pisimiehome seatien promister 490, virdher ughied,
normal |y & ( strengths. To one skilled in the
art, it |g§‘8€n g%é%%(g@dﬂgﬁmy 118Fﬂ%ttﬁédg'ng'lsssstrong enough' RF signal strength
is opéfh to a wille mangemfonsatstih rGSMAGRR S mcer@ikel 2 imehfle bads sAtoRXATPHR,

t he GSM st andagg?% peci f that%@%ﬁ)i ?nal strength_of -85dBmor nore should
be consi d&FE%S %6]’1@& gode ( o> the g%@W@H@%@WO%FWGGM%r
this exagl mdd

descri bed herei ﬁ%gr%vgb%ée?gghsg%i%g@dnﬂgéybtggnﬁggefgﬁ )gepen i ng upoﬁﬁ?’lhor
parti cul alocaemuseisirybhi.l e station or type of network or nobile station.

12 WO 2005/ 048é§gvep onzgf‘z,oo%r? On%ngiLe station 115 is within a coverage area of home

20 network 120, it communicates via base station 145 back through network 120 to home
service provider 100. When mobile station 115 is looking for coverage, especially when
there might be several networks available, it normally checks for the HPLMN first. As the
user roams to another couniry or region where home network 120 is no longer available,
mobile station 115 scans for all available base stations 147 via received, normally radio

25  frequency (RF), signal strengths. To one skilled in the art, it is understood that selecting a
‘strong enough’ RF signal strength is open to a wide range of settings and interpretations.
As an example, the GSM standards specify that a signal strength of —~85dBm or more
should be considered an appropriate level for a ‘strong enough’ signal. However, this
exact signal level is not essential to the systems and methods described herein, and other

30 values may be useful, depending upon the particular network, mobile station or type of

network or mobile station.
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Those skilled in the art will appreciate that such scanni ng processes have
pre defined patterns. In a GSM or GPRS network, for exanple, scanning

oper at i ons vah 8ppsReddzmed in the standards governi ng GSM nobid@csioat/h@ns:.
There is some flexibility in the standards, allow ng a user to have sone

participation in the selection of a network to be 5 used outside of the

HPLMWN. Each netWhsde sksllelein migdaasyidl Mgvbtiatantlat hechr sdadhingnsiot @sesHBiveesia-
PLMNs can be defined in tables within nobile station 115. Once nobile
station 19¥ingdsatigent i fi aqCBhEer SIS GREvaky fynerapple, $aRanHat MSFROIKIA R n

its range, 41 J i : . f..0 f..t -

mat ches a {F}é& &%ﬁﬂ?en&%héﬁﬁiwpﬂ rﬁﬁ Oé.oélﬁ%\?szarﬂalfng'ngﬁle%ﬂﬁggﬁnlgg? ﬁg(\({ﬁié 2 it%?]s,
there are dimlatdspeBowingRPLddN tb hats sohé Phiciphfioh g thobilt@iost @ftd astwbiibto be
namely an O-PPLMN and a U-PPLMN as shown in FIG_ 2. The _user-defined_ |ist

i s a rél atyspdiopisitawicbrdépkMihdEreh pefwiorlkiit Befinpgleassr PLYEN ced Bsrrelefippship
Simlarly ook, SO dAheldetindl 50 R BRI Fohihobioliatfl o
It uses to exclude certaln networ connectl1 ons. ere Is alsoO a Chance

that a netMorislidsaifed tdue stadonsal Scainihog tiepestabilenvitddedtsnabgd, &l thrrsnb dhe
either of these lists. In this case, the network can 15 preferably still be

used i n r S3PAANEISt i spedbens pithie PelvoRks RateBes ¢ Beterodf ole FPEMNiEE ough a
di al b f . LG - | .
ore nor mar 1y 1 8P fionB RSN AR O do G en TR A WIBLL S

GGSN 185 dhelnibBile sthhiendil§narmelg anrO-FPLANvankdhe URPRE A kastgevd 1 Bi€s Qr i Died

herein to the tent necessary . to illustrate aspects of the jnvention.
Fur ther daEerdeimed hkots 20@%%%98\66@0&5%% It Pmited uskiat|tee cPHCR @Gy ¢ |

and can al : f LBk £V, : i: i ort
for roam n%ﬁ" %I%@y@’%%m%séé%tﬁéﬂ;gleci b 1t ?gg’% lgcaa‘?lgg%m%?ﬁgﬁn?b%l#g”%%}g{ii‘%%bo%l5

exper i encescladpcatanmgeitivonk tomfecttonse rBuee &idlamd clomce ithat anegivok lbeatédodikidfeor

RF signals from base stations 145.or 147. ce signal. i s agquired, the
55 radio BroUDLLE SORARYS PR AT R T BA Qi el TRrts R n I BRA Bl ned
and the capabiabliytdtBSbOhsddnalrefiOiKa FRAGIMARIVEY K et 8 dNRlH Broughd 2

GPRS- capabl e base station has an extended handshake protocol beyond'the
GSM pr ot odulog oy e prihyle] asstodeitioh nefaodbsitiduld beusedi t hi n a GSM GPRS net wor k

whi ch cont ai ne G RLYRB PR AL PaRRH Sy G e s R s B BT Hiber
The accesgand g6bARF CAYSNUBDAII1NY] TAkeEnhheg IRdived v RE eE eXcHaARIR Rbcridele
network, i.e. 900 MHz, 1800 MHz, 1900 MHz, etc. 13 WD 2005/ 048630
PCT/ CA200h¢mwmtoghe extent necessary to illustrate aspects of the invention. Further details of GRX
20 160 may be apparent to those skilled in the art, and can also be found in the GSM
standards documents dealing with support for roaming in GPRS (3GPP specification
23.122).
When mobile station 115 experiences a prolonged out-of-coverage situation, it
begins to look for RF signals from base stations 145 or 147. Once a signal is acquired, the
25 radio protocols inform mobile station 115 which network has been reached and the
capabilities of that network., Each network has a signature, and a GPRS-capable base
station has an extended handshake protocol beyond the GSM protocol to identify its data
capabilities. Within a GSM/GPRS network there exists a mobile country code (MCC) and
a mobile network code (MINC) which contains a network assigned value and an access

30 technology number. The access technology number indicates the radio frequency range of
the network, i.e. 900 MHz, 1800 MHz, 1900 MHz, etc.

13



As mobile station 115 selects a network, it perforns an "attach” to the
network and provides its identification code. For GSM GPRS,~- this code could

i ncl ude botdghhdnsdddher nati onal Mobil e Subscriber |denti typ(gll,gv@&w@d;]%l
Tenporary Mobile Subscriber Identity (TMSI), which identify a

comuni cati on network account or subscription, and a Mbile 5 Station

| SDN PSTN NunberAsibiSMNtatidh TI5 detieptd Ade@srkl ttepefmhhb 8n ShiichOR YR8etWbrk and
subscriber. If_nobile station 115 is attenpting to attach to a network

ot her thanprqudq&iolﬁﬁel éifigation ode. SEnGRAT rikis] gode cpeld irdedndst heth the

nome. net worlcpatiot RidHi SRS ety SRR B d g Yark Ep Bl S spRbercig el
det erm ne {TMShewhiddsiclehity ®0omsumaatich néMeek wesdunt o suteljplisn, dndtd BHbHLR

115 i s 5pI a(éed in VLR table 157 of visiting network 125. To one skilled in
the art> thiagon giSdRugalal iNursheri MSISPHN, aviosiv igariiisse theomobilex sleiden tusat orhe

o e ﬁ%%rh?frfﬂggﬁ?ﬁé‘éfﬁll%nsg%@n%ﬁ rgkt?t%%?% RRMaR R e s

nobi | e st ahétenrkl 1), widH ashéiempt 125 t@@ﬂme@tiféa@ﬂeﬁnvorkh@s%‘qlalsertﬂé OFRR nktFR)
cont ext tob%mrre service provider 100 through the | ocal SGSN 132 in

GSM GPRS nEtUnsrveriin thegibserintoniwith hame npywrk daPexdhis eauges bora naerkddOhone
service 1 ss _f.or

Station 1oarrate i 15AR BBl Bl R BRoR R, {lP RGN rirRh BU Fiafion
SGSN 132 dkaerstIﬂaaafdbnl‘éLRttaibheoMﬂdeVmSng Rewaiktizsg 'B@binb%kﬁleatthﬂe L e d
routes the re uesI throu 6g{;grder 37 and onward,. 20 to the correct GRX

h
connect i orPIPF 3 6o Nlpnly EWP@‘%&‘&ﬁ@RtﬁBatb@Pdéﬂ{ teren 85 bame Aede
net wor k - 12Qgitif\e ﬁ@@hfk@n%u?tpodéeihﬂoﬁglﬁ Q%@éﬁbﬁ%oﬁme' §vf?gﬁ§ﬁbbeﬁt% aﬂ ach

identification information provided e station ri
process. Exuiponertterface in the GSM GPRS network is |abeled to |dent| fy

whi ch pr ot ocol Bet X t af d SGSN 130 th
& fntorface. EblgatRCRRED BEYA And BleR1Es 118 VHbA GO meA P dkRE ch
is al 39 ugeds Pﬁt&%@@ﬁ@ﬁ%ﬂtéﬁ t@%rﬂa%ﬂ% exlflée th@ﬁV%Fﬁ@ 165PNGEAP 180 al |

service providers, the G. interface is use and between border gateways
135 and GOSMATRRS memv.rk rheowgdryk Htl@ss athe FDR) $erltexFrtan¢ts GRXARR wod khoh60,

all other forei

2ssuni ng SR e TsnRBh FRrhHEh Subed s P eosg SR SoaitlFts
specify pap qaawtsadanaieemshméd hihkedigdcioh OB Gy IBE'%Etec@%&ﬁfé”ﬁtﬁtﬂarﬁPﬂse&t a
base station 147 in GSM GPRS network in country-2 125. First,

station 1#5istig mabite splom 1% aechiovtasithe ragnest dviengloborsicy RSN 3@ ﬁgtﬂ hnwntdh
the bgse idfhe correct GRX connection in GRX network 160 to a corresponding border GGSN 135

in home network 120. As mentioned above, this determination is made by the
identification information provided by mobile station 115 during the attach process.
Each interface in the GSM/GPRS network is labeled to identify which protoco} is
used. Between all base stations 145 and SGSN 130, is the Gb interface. Between SGSN
25 130 and GGSN 140 is the Gn interface, which is also used between SGSN 130 and border
GGSN 145. Between GGSN 140 and all service providers, the Gi interface is used, and
between border gateways 135 and GRX network 160, the Gp interface is used. From
GRX network 160, all other foreign network operators (FNO) systems 165 can be reached,
assuming they have commonly linked GRX networks.
30 GSM network standards specify particular steps that mobile station 115 must
perform to select a base station 147 in GSM/GPRS network in couniry-2 125. First,

mobile station 115 must achieve a certain minimum level of signal strength with the base

14



WD 2005/ 048630 PCP/ CA2004/ 001951 station. Once signal strength is
est abli shed and the networks associated with each base station which neet

t he m ni nuRyghanalsShrength criterion are identified, nobigerehalhomnodids
uses its PPLMN and FPLWN |ists on the SIMto determ ne what it considers

the "best” network choice. Mbile station 115 checks the PPLMN list to see
if one of shtomevingeSigatatradtinét vnaishabhohds Acthetlwodsko@nel RETPPAIM\bdsiest .
Simlarly, bile station 115 also checks the FPLMN |ist to determn ne

whi ch et weiARan HPishrReas R Sy G R CLIGEAP 1 R Hodh s PRBOB A4S

in the FPLMNs iishem Nviosst BRENRY hﬁtsfgnem@ﬁzgygggt hat it[)afqntgm%{s ngeghi on

operations. |If there are no natches to I'st, no statron 115
may att enphetworls eh@ct. dfebilef stotom t Bt elntcky thoPRLBIN niet wokdesifharest e ingnal
strength. 10 FLG 4 is a_ hlock diagramj]l ratjng a nobile station in_a
regi on “wher?&¥'f @F@’?&k%m?‘é &rialetet g Iiée ég inl’éF-eﬁim’thgéélﬁOh’ﬂ? fthrin 415

mobi | e st afkOBhdoke the FRRANG HsP t@g%%ﬂh%dfwﬁ‘%&gxehg%s %g% ‘,rf‘é}ﬁl F&.qu gﬁﬁvé‘ 7&0:

225, each having a base station ustr
pur poses, ngwly Joambsiumedotisaicomaintthb &BEMN athen thd2 Aetvitils aldchiddd ffoas any

iml RF trength.fromthe iLnt of view of nobil ation 115, and that
rsn'o[)ni | Z” st 'Ffr § 8?%%?%%“0ng 3@5%%@re\éi?oﬁygwhe%rogﬁaﬁ?iﬂ\m&ﬁtL%e@ﬂe Hatigir k

1 210, Locgls he§ ikpido %éié%t dn%%khé\!%&émgqocﬁe@ﬁée}woﬂ& abQf & ?&ﬁl"éﬁ%ﬁ . 225.

Two of the netviorks 210 and 215 are GPRS capab and two o e networ ks
220 an@ 225 ar eFIGSMHiom Blorle tisgrars ithisteting e nmutileGRRBNCa patekimn whaertkragrd o

capabi |t EXRER RN gt Siee: oo s PaiGre gl SCh e B4 Frsen

data and w@itiefur ABWRARITRIN, 2] B, QES,Eaﬁﬁﬁlvi%Ta baS0sthihSE1 204 400, 018, RS
GPRS networks 210 and 215. In conventional M operation, nobile station

115 woul d ibetsire paiposesettubrdeamed drat widhclese station V& Bidghtd, £18hes siulas Réhy

m ni mum r ' ' .strengt h.l eyel d ch ,them .agai nst t op- nost
et vior k. 1 SaAn ol By gV deBEEe sBERR TS P B Rep R ene Y e iy
nobi | @5 st &ttray deagh” Synaleftath Uoodl, Ndrabiiow2t D8 alRetwigk 2f2 16501 scdl Netwolkn
FIG 4, for 25 exanple, if Local Network 4 225 is the hi ghest network
listed in3t3, ppd fqcsl Networed 229bif We oftthe inghvorks 2t gpd égﬁﬁr@ﬁ}ﬂﬂﬁ gapable

net wor k. i i e f i ti 115
m ght al sgp e (gg%%l%?g%\é%ggf{ﬁ%d %{58‘{“??%‘? q_négg%t&ﬁep?gm%?@gnﬁgg?h\%ﬁag%me'does
not support datmcombimpgitu thatpresnst apmicatifigriafoade BomcbllvSoRE 16Ab indimizRy
nmobil e stati or?).115. 30 Tq.inprove the, ca{)a,bi lities of npbile station 115,
the sear cHS ©8PabHIHRs 353 mdkivipationgl woBile sajion {k &s cenably of helbodata ppd goice

Cone! S ok ecn Sl GRGR PINODECoR2 e GEICSRA LY B

conventional GSM operation, mobile station 115 would compare all networks from which

- received signals are above any minimum required signal strength level and match them

against the top-most network found in the PPLMN. Since the PPLMN is in priority order,

a GSM mobile station must, by definition, follow the ordering of this list. In FIG. 4, for

25  example, if Local Network 4 225 is the highest network listed in the PPLMN st then

mobile station 115 must camp on this network. However, this process ignores the fact that

mobile station 115 might also be data~-capable. The choice of Local Network 4 225, which

does not support data communications, may therefore not always be optimal for mobile
station 115.

30 To improve the capabilities of mobile station 115, the search for a better network

preferably takes other factors into consideration. Since mobile station 115 cannot

effectively communicate when signal strength is below a certain level, only network base

15



15 WD 2005/ 048630 PCT/ CA2004/ 001951 stations with “~strong enough' signals
are | ocated, substantially as described above. According to one aspect of

t he i nvent ivph podaligseapabl e networks, such as GPRS net wor kg T/c&d084/607 85
identified. Mobile station 115 nay then determ ne which of the identified

dat a- capable networks is listed first on a preferred network list, which
i n GSM GPRSaHe Meil5 “sirang ensight ulighalse arch dodRidyNubstattiallyolas | dessiitdd @bodd 5
net wor k for a

th heck t hat t t h
s ot o iob ST S BRI RhER S LB e S 4SS Rerisr oy
dat a- capabhe thet Wehkfieh MbiR'eftBn 188 thi then! {etd?Qind %%Qﬁﬂﬂé?&énﬂﬁe&%at

home network fromthe highest priority data-capable network Is avarl
t hen nobi | e2psblstnedwomkess dotet ifinstean 2 praferyed hetwiode i, fwma;h aGAM/GPRE mobile

net wor al,so r rred Lis ink is found back
tot hel%f\orr%tgtﬁée S\?\%P‘% ff t}WoP #M‘ﬁég %@#@ %ﬁtéfmc hélg n}t& ﬁlé"(?k‘ 59 e[nﬁlgeﬁg

net wor k, tinescdmiitich, shel bon QAR ndRY¥rk Y6 GP!R(S ﬁét@'gfﬁ 119 rsl%ll Eé Yépfﬂ% home

sel ection of a non-dat a- capabl e network such as a net wor

descri bed Hhyok fian éhlﬁdllglv/f@t—yﬂomtbredat@{cﬂmbke SEt\E(EI‘kI an thetphcfdrrad gh:t skfoi

after sc t bl e net links to eh net wor k.
This may gg&’k%%n%tl 16&1 glre Ic@)ngee t?”é@f ?%Z}ﬁe %}F@e&‘aﬁ’%‘)@é{ CABFIROTIR &Y
nor e capatuvlaﬂﬁblesthemwmdstmn mmeéhtﬂﬁte@t&%@a@ﬂet%d&ﬁ;ﬂgar (IfataJcha% etworks

Ci rcumstances even if a user cannot reach their hone network, ey may be

abl e 8 bébatare plsein e prefbrrpdliguati] o Hnlis fonad hevk dhaberke nﬁmorkex ampl e, to

access the Int r in to FLG 4 nobi .| tatio 115
normal |y has a?(?:gggm?g C&%‘Qﬁ) e&?ﬁea CBIEW% C?%thl?n} SUEWoTk. thyg %91%53?“0&1
stored on naySleMet a0 tfadﬂﬁaha mp@ﬁzlselenﬁmef K $1onidacd-sihablchR s s%%’B%s @M

Net wor ks 1 and, 2 310 and 215, whereas the GSM Local Networks and 4, 220

and 225, M8 %Eefh’*t %ab?ﬁh 208Vef AHBRATYE % tBapabyek selevibmaethpfl night step sttt i on

115 perfog(%m; h@g des ed briefl ove, a d |t
i s assuned that £ |sth¥&ﬁ e ?O felé le?éneof ﬁ'ﬁé%he?a%?@
25 i n1F| Gpadiculanly cfesmﬂe mm«aatmmpmmwwoﬂa Iailvt enget %debﬁltﬁé%%ohﬁfa?éd to

Network 1 210. I_bmvaﬁip Si nce 'ngﬂ%al Network 1 210 does not have a
connect i oft 9RcHAE-6ARARLE REHOTK. pljOBIG sCiropEISANCRia taNER RE 2 USES Copnat Ib@htﬁhpﬁd

next. Si NEEmE MefydiR! M‘fég aﬂl@i’cﬁbgtegﬁs kﬁé‘}ﬁgﬁﬁé’ st%ﬁgxg f]cﬁl@ 0% n%% 5 and

hone service provi der e selecte at| 0
Local Net exanple, @ﬁscessﬁwmmaat/kargeabl e dat a- capabl e network, did 30 not

have a connect back t.o.h 05 the f| rst GSM netvvork woul d be
tried. The fi#&?%ﬁ%‘ﬁ?\}iﬂ%ﬁ&t 91’6’8 dtatiopd 15 roamali g ereess do@ prafeerei nk

230 vgaul OnddrotiS @6t in the form of a PPLMN stored on a SIM card. Data-capable networks
include the GSM/GPRS Local Networks 1 and 2, 210 and 215, whereas the GSM Local
Networks 3 and 4, 220 and 225, represent examples of non-data-capable networks.

If mobile station 115 performs the network selection method described briefly

above, and it is assumed that the PPLMN list follows the ordering of the networks shown

25 in FIG. 4, the first network that should be attempted is the Local Network 1 210.
However, since Local Network 1 210 does not have a GRX connection back to the home
PLMN 205, Local Network 2 215 will be tried next. Since this network does have a Gp

link 240 back to home PLMN 205 and home service provider 200, it will be selected by
mobile station 115. If Local Network 2 215, the last available data-capable network, did -

30 not have a connection back to home PLMN 205, the first GSM network would be tried.
The first GSM network tried would be Local Network 3 220, and link 230 would be used

16



16 WO 2005/ 048630 PCT/ CA2004/ 001951 to communicate with the HLR in that
home PLWMN 205 to verify the user's account information. If that fails,

Local Netwayds 2d0sdd8sswoul d be tried via link 235. I n anot hgicreabndimmes; of
FIG 4, the new networks 210, 215, 220, 225 are not included on the

O PPLMWN |ist on nobile station 115. This situation is nore difficult, as 5
t he U PPLMY témmumeppic oith thet HLBf fnedta; hiofnei PLERY 10§, toi verdy ntharsyr’ s weboas

U PPLIN | STRPOUNR. of 6ol B1S haea] Napvorkdrdaoould BF g Bk crvons. As in L ho

above exanpl e ofy ﬁ@eﬂemb&dxhﬁn@ﬁ??f@dtlttﬂ@-tneﬁpxl?ét%%ﬂét?‘i F af5 4P z%rgr}xto‘?rEd

a country or region where it receives signals of sim strengths Tromthe
10 four nebnawdré or1ls OPRBLMIP Uistaordm2BBe stabwev ., This simafion tshebreahﬁimmd at hat

t hese net t. found on. the PPl\/NIlst or the FPLMN |ist, _so
nobi | e% ;@Fﬁ%’%ﬁﬁa@“ TEh SogEr mtt‘h@ﬁﬁoft ihd sl @ a rRepeYssusht dfatheoRlastonce

t hese net vi@éllﬁgmagﬁél%gm%% pﬂe} ser nmay be pronpted to choose which
network they would like to try. he GSM standards documents, this is

referred to as Gesaehmst wey ko hmﬂdaup iaold-PPAMMKETis tiiveugts previas wset ectreamall5
network, it |str for ,con i vit one .net wor nd, if

successf ulPeHyerk;sg e"g}aﬁ%dAﬁ ot 3}19-"5 \éﬂmglce'lfﬁtﬁggér 1 lﬁ?%ﬁuf@géﬁ%tﬂp? leos_t?‘i*ifé%e
manual netweIHss Sleeed & @&ﬁnﬁ%&l ﬂégi%% Whett andadiths Gial ls}?xglﬁar Q‘re?l ffdrﬁ e @

scrolling nenu, or any other sel ection nodel s aval
appar éAt tf@UItIltﬂﬁ%’@ﬂ@I@lIOL 865,|390tamé 226t Hmvet,hmsLﬁn"thmﬂssmabrtﬁlai ﬁrebmdemtohﬂs

"eprs or ety id B QIR R s Y BAL sl OBE a1 P ™

anot her emrb@giamnem tbltR wable. Mhahis sli?rﬁaud?f eaeNiRsk Methidria Ht a&&%@@xme rﬁfsext ' ed
"GPRS Network Sel ections" foll owed "GSM Network Sel ections” if

GPRS net wHiaysh e propwded & ¢hogen whitk Irr@werlqibmwonsubt ik to El:thedﬁSMrBtm‘rﬂasds
situati Ondsaﬂé&éé n[ﬁfsq@qei%f‘reg% 3% al &?\%/O{kasb c':crt.lbggﬁ#? Iﬂéfél%%{'é’l%%é%]\\%gnél on.

In such a nobrl'e stati o

t hat 15 uppetsstorlcSMianded Iﬁmseoﬁdaaﬁwﬁﬂbﬂ&rto KSivE @%rﬁ@bssﬁﬁﬁﬁﬂb@&e&éf@l ER
types of n \gorks The GSMonly networks are placed on a Di scouraged PLMN
list (DPL eddndh Iglw tried after all the GSM GPRS networ ks have been

e e S s,

not all OV\éIdIOg(lﬂ))K A @aoki Iy, atroliihf avend, dmanlyhiter(Bicelecds e miodéB)avaiBBRE Netill
al I oved; Be app e:rllto % t gée\/\gﬂxlflecrl ¢ e(ilt o th;-th?hseeU%rcr:oourlg a?snod 11“(1)<;[11r1]c(1:}er %hemngmoﬂgause

20  capabilities by showing capability identifying strings such as “GPRS” or “GSM” beside

each of the network choices for the user. In another embodiment, the user might be

presented with a dialog box entitled “GPRS Network Selections” followed by “GSM

Network Selections” if all the GPRS networks failed to reach the home PLMN.

Network selection in this situation could instead be automatic, not requiring user

25  intervention. In such a method, mobile station 115 preferably identifies the networks that

support GSM and those that support GSM/GPRS and separates the two types of networks.

The GSM-only networks are placed on a Discouraged PLMN list (DPLMN) and aré only

tried after all the GSM/GPRS networks have been tried and failed. The only failure

mentioned thus far was around the inability to reach home PLMN 205. Other failures

30 could include: (1) PLMN not allowed; (2) roaming not allowed in this local area; (3)

GPRS not allowed; or (4) home network rejection. These errors and others might cause

17



17 WO 2005/ 048630 PCT/ CA2004/ 001951 the network to be placed on the FPLMW,
as the network Iink does not seemto be working for nobile station 115.
Manual | y ow@udosmedsieal |y sel ect ed networks are preferabl ywaddedodmishe U
PPLMWN tist, which may be stored in a witable data store such as Fl ash
menory 224 or 5 RAM 226 (FIG 2) in nobile station 115. The U PPLMWN Ii st
may then bikeoeiveuk tebe glackd gn sShbEROM) tas et neiwkirkskitledddsaidt peeae edb @srking

Nonnally,dlgogbhjg ) tiﬁ 5115 will first check the OPPLMN |Iist for new
net wor ks of&f 8 S@tpPy 3 a network sel ection process before consulting the

U-PPLMWN list. | L, b |Qur. | [ t
check the U PPLURITIS: ook arartany S st AP 58 BreRRblP ahet llne 6

upon 10 r e3RLNBE inwhicbnnepbkatbrby i heviiteble daet storeksuop ek &iosh, mambonE24 or
service proyi nobil e, station .o r. According to current GSM

st andards %Mﬁéﬁ@fﬁ?)ﬁbmc’gﬂ%tsa%tioanl Wawgﬁqupﬁ fré/ﬂgll}sgﬂ@dth&ﬁihq eqpsulged
rescan f orgy@inbehRiukedt Natwi ' j 1.Qr i t : N 1l k£ St he
O PPLN | P P Seefar el Bolie S iyt
est abl i sheblegkothe18-RPIAGNI lig fot atwamtwhdweletscted duriraya hetvelekischbtien barcedshe

nobi l e station to peripodi ec for a_new nefwork such as a. GSM GPRS
networ k. PHIC AP @gd@ﬁlﬁgbtmﬂﬁ ﬁéﬁﬁé’ﬂﬁ&h@ PO fyéo!csaﬁgiﬂsﬁra?blieyst@m he
O- PPLMN angl che@PMNULPBLSIN Tt Beftirt YRS IRPPITBIN 8lss 0uddbh8e FAY @@ﬁ , 4penes
of nobile stations and networks, where a nobile device |§ ena% e or

comui? cat¢stingions epntdilieddrcthe hoysastedrkmperadok 8 hohieshrsepmporideriok enehile

nobi | e stg{ahggow%grfuncti ons or services. In FIG 4, nobile station 115
enters a new regi on or country and finds coverage (i.e. a strong enough'

signal) with omcyoeing &SWheEAYGERE Stalakl RchaeRted rﬁébileogtaﬁon es Warking

225. Howeyer, as nobile station 115 travels within the sane country’it may
come i nt oliBBigd BhgbY B reserst fae @ neStrcHiRe iphighesingiriovity on thel IGRALNGNlisb pkthe

210. I n G8MpPhvAE ARd . [ atign 115..coul.d only c on .t.h t wor k
210 i1 i ¢ OhEEMs Bicth ?%? ?’8‘???’3” BsMaLo idied Servielas Bt AR RHehicr he
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manuf act ucro%rzrsnmggtio%suosv%; d? fergr?tbtiyi)gs gie Xjeb%z%r}%slgvhic?lssugggrmit%gr'ent mobile station

20 functions or services. .

In FIG. 4, mobile station 115 enters a new region or country and finds coverage

(i.e. 2 ‘strong enough’ signal) with only orie GSM-only base station located on Local

Network 4 225. However, as mobile station 115 travels within the same country it may

come into coverage of another GSM/GPRS base station, in Local Network 1 210. In GSM

25  standards, mobile station 115 could only camp on the network 210 if it had higher priority

in the PPLMN lists. In accordance with the present application, however, mobile station

115 will attempt to rescan for other data-capable networks not previously seen or available

upon expiration of a time period or other suitable event. This includes any network that

may be lower in priority on the O-PPLMN and U-PPLMN lists. This time interval may be

30 specified or configured by a network operator, SIM manufacturer, network standards

documents, mobile station manufacturers, or a user of mobile device 115, as examples.

The goal of such rescanning is to improve the network capabilities of mobile station 115.
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The goal of such rescanning is to inprove the network capabilities of
nobi l e station 115. 18 WD 2005/ 048630 PCT/ CA2004/ 001951 In this exanple,

nmobi | e st atwonodlfasdsas voi ce support through the Local Netporkafodahos: but
by changi ng network connections nobile station 115 could obtain data and
voi ce support through Local Network 1210. A rescanning process may be
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hi gh network traffic times, rescanning codld al so”be restrict uring
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when a nobj | kon detects..a change in r.egions,_or when a nopj]e station
acquires a{e\(/:grlni%-ﬁ%%rgscﬁg?%r‘wuc%cﬁ%égfe&}pqrﬁnt%’éiﬁ/&r RFAn tqnpmgwguﬁjoﬁpqeéé Be
station detepeitsd anditBreay firdraik sir et Mﬁ%is%l%]?d &iffelfen@ bt Sh&GEsodW e of

comuni cations, then the nobile station preferably attenpts to canp on
this nét wowpeuceRsell vaserrs pppiationst dusing whichreh R Nitakiapable nuyobeisufoedd. In

subst ant i S I ahqve ri.ng _a,resca .0cess. Since a, prinpry
con of t neak R AEPEL A M RRAN b oGRS HBRE i el Uit P
service farstiioed dniig echbial tiofs 6LTWNNIRGcirniny ebelahlsy 6F sakladwwher. a

1
nmobile station is already 20 operating within a network which has thé data
cormmuni catReSITEs vhee aanwédﬁytaéwaideéﬁﬁ%s'e.a chyygeninaregipng.eeit when iomRbils stgtiont he

O PPLWN | iq%hui%s & b@icé&)ﬁ%tﬂag{ corfiathiéh PeylY ﬁ@g@(ﬁ)ﬁfﬁf‘e’tﬁé g%dqb:ll%:]s[%glt {'3&55? ot on

the PPLMN |i'st, the no ron nmay renmgi

i nst edd ofavsilitile hetmgrlt capmbives¥ bugh woick .ank tdataSconit@liyatidna! the e FSMIECRR®N
net wor ks havfga%?en i ncl uded somewhere on the O-PPLMN |[ist or possibly the
U- PPLMN 23 PeE0ly altemanten ke QR RISV org- Received pigppbitengthsepddt dists

degonent et Lokt eSO EPOLIG DD SRS A b
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Nobi | o 300t SalSh RIS &t QP A HOTI A ERoRaoRR VSRIOToH SEEIBh
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When a current network is on the O-PPLMN list or the U-PLMN list, and a newly
discovered network is not on the PPLMN list, the mobile station may remain on the
current network instead of switching to a new network. 1t is likely that most GSM/GPRS
networks have been included somewhere on the O-PPLMN list or possibly the U-PPLMN

25  list. A network change during a rescan process may also be dependent upon relative
signal strengths to avoid switching from a strong GSM network to a significantly weaker
GSM/GPRS network. Acceptable signal strength differences may be stored, for example,
in a memory of a mobile station.

Time-Efficient Selection Of Data-Capable Networks For Data-Capable Mobile

30 Devices. Thus, a better and non-traditional network selection technique for data-capable

mobile stations involves prioritizing the selection of data-capable communication

networks (e.g. GPRS) over voice-only networks (e.g. GSM). In such a procedure, the
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nobil e stations involves prioritizing the selection of data-capable

comuni cation networks (e.g. GPRS) over voice-only networks (e.g. GSM. In
such a prooeooosjposdche 19 WO 2005/ 048630 PCT/ CA2004/ 00195rcmohtdogoEbst i on
may have to determ ne whether or not the data service is actually nade

avai |l abl e by the comunication network. Conventionally, a nobile station
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attach or U attenpt counter is greater than or equal to five, the nobile

15 st ali orfRuBEYphal &Ge e LPPPTANG REshaitts Mepetimebe fedons t(age nusheds eamail a
timer desi a B TN -1 I ' ¢ -1 g j t .ue k f.rom
GoM i mor DT in ok " &P eIy probREL eSS 3fhor & ERVRUE AL Shund.2
speci f i cat(Ré)at@spRed retsacddsil withahe n@GBR &pe ciof ietwbikanspbhsOSrRed Rasiet
1999, the default val f T%§02 i.s 12 mnutes if one | s not provided_by
the networ®? fﬁiﬁ‘éﬁ%m‘féi t@‘f HOOBR SBHER AARSePY ot Eattesptsar yatuEvs 6 tmasedt 20

3212 over ihdesmd BycH BEe QY loouhtbr ' ' t nor Kk,
utilizes a def aulat (i/albﬁe. I:‘%%r g\@}icgledé B\?ge]gfétaﬂ%?g% Bg%ﬁtbggg)n@é\?\b?%,ﬂ?%%@
ti mer lbay skéioganust plagp itselffistora “GBRS HeregisteTdde stadb ahd siatiod tiorer idssipattedald e

to attenpt..f i i til this ti 3302 i " As,
appar ent AP 308 o BT SADRHAE 4 AU HEPAOY DM RSl prvhichdsiavi ng
"pushed" @geAddit 19B3DANGNte BRick! GRe r;eg%.isg}mﬁ@ c?ﬁéa%ﬁ} £0% !I{M%érl?ﬂh'lﬁ'@gly .

describes _a specific nmethod of auto network sel ection performe
nobi | e st 6PErepeqificationelfhod Retreba Y, thendafault vatee o£TBB@2 Bnt2 méhdetifone if a

Gat e copafle, SR, RESRHALAD 16, OSURLARER e RRHCR AR 30 B B

produgd 08212 beephestnby apphbsadrk Ot iNehd fefotpDvRIcadsy MRAhsRoRRduBIREp Ut er

' nstruct! 821%111? tvglrug.d Ilf Bn;[vri]deed over-the-air by the network, the timer may be set to up to four
(4) bours. The mobile station is not able to attempt for GPRS services again until this
timer 3302 expires. As apparent, this may cause substantial data delays (e.g. delays in
receiving “pushed” e-mail messages).

25 FIGs. 5, 6, and 7 form a flowchart which describes a specific method of automatic
network selection performed by a mobile station. This method includes a more time-
efficient selection of a data-capable network according to the present application, so as to
overcome the deficiencies of conventional techniques. A computer program product of
the present application includes a storage medium and computer instructions stored in the

30 storage medium, where the computer instructions are executable by one or more

processors of a mobile station for performing the method described. The mobile station of

the present application includes one or more processors and a wireless transceiver coupled
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30 storage nedium where the conputer instructions are executable by one or
nore processors of a nobile station for perform ng the nethod descri bed.
The nobi | e woabisonsaad the present application includes onaGCATION@1951
processors and a wireless transceiver coupled 20 WD 2005/ 048630

PCT/ CA2004/ 001951 to the one or nore processors, where the one or nore
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at st op 50AnPHE WAL, ino RS acklepilRtecd R maBeR). (e soms Kb s
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rmblle station attenpts registration with the selected PLMN (step 510).
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|stested}§pqghmf f t 5
then the. rpatRh tht Mol Stion SAORRRReRBIN Sl oy scleardh PG Gl P
stati dn t ékite thitet d:mmetﬂ&e P d¢zistto coghes 1tass weBpe®Y FhdaiMBletieitdl ndoant that e
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connect or ¢t thé rfeﬂf"oﬂkejél 1B%1des OBl A 8GS D st ike @ge gt ﬁé&f}uﬁ?‘%%qzaaéswggé hS' ed

in step 523, then the Mis designated as In
card rem‘pmced@‘@bp 525). If the reject code does not have a value of 2, 3,

Ceqi stration aPepel sGeruEieebhak et e bep OPM EREISEIEhT Bembink i
i ndi cgé edsfatio@reteieh réfesddé Rm thienetwork. The reject code is tested and, if the reject
code has a value of 2, 3, or 6 (step 521), then the mobile station proceeds to step 523. In
step 523, the mobile station tests whether the reject code has a specific value of 2. Ifthe
reject code = 2 in step 523, then the mobile station records that the network is preferred as
GPRS (step 527) where the flow continues through a connector O. If the reject code does
25  not have a value of 2 as identified in step 523, then the SIM is designated as invalid until
power off or SIM card removal (step 525). If the reject code does not have a value of 2, 3,
or 6 at step 521, then the flow proceeds to step 522. Upon a successful registration at step
510 (i.e. a GSM attach accept), the selected PLMN is indicated in a visual display of the
mobile station (step 512). From step 512, the mobile station identifies in step 540 whether
30 the PLMN is GSM-only (i.e. no data service). If “YES” in step 540, the mobile station
remains registered and connected through this PLMN (state 542). In state 542, the mobile

station may experience an out-of-coverage condition where operation proceeds through a
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nobile station (step 512). Fromstep 512, the nobile station identifies in
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this PLMN (state 542). In state 542, the nobile station may experience an
out - of - coverage conditi on where operation proceeds through a 21 WO
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may experience a
receive a reject code from the network in response to the PDP context request and

thereafter proceed through a connector U (FIG. 7). On the other hand, in step 516 there

may be a T3380 timer timeout where operation proceeds through a connector U1 (FIG. 7).

In state 518, the mobile station may receive a user manual reselection of a network

25  and thereafter proceed through a connector S (FIG. 6). Also in state 518, the mobile
station may experience a Routing Area Update (RAU) rejection and thereafter proceed
through a connector T (FIG. 6). Further in state 518, the mobile station may experience a
RAU T3330 timeout or a lower layer failure and thereafter proceed through a connector V
(FIG. 6). Even further in state 518, if the current PLMN is not the HPLMN, a periodic

30 HPLMN timer expiration invokes the mobile station to identify whether the HPLMN or
data-capable PPLMN is now available (step 520). If the HPLMN or a data-capable
PPLMN is available in step 520, the operation proceeds through a connector P’. If the
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RAU T3330 tineout or a lower layer failure and thereafter proceed through a
connector V (FIG 6). Even further in state 518, if the current PLMN is
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station to identify whether the HPLMN or data-capable PPLMN i s now
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avai l able (state 526). If the RPLMN becones available and allowable in
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in step 681, then the SIMis deS| gnated as invalid until power off or SIM
AERELCRCL R RGN S d e MR
r ej echo cogervase s@!ey@druﬁlcpﬁarﬂwlarly déls%nbés?’the ‘B‘?mé-lﬂng OF 12} eRP RS frdnh BetiRirRE L ON
'S response to GPRS attach requests from a mobile station. Connector T is from step 514 of
FIG. 5, where the network sends a reject code to the mobile station in response to 2 GPRS
attach request. If the reject code has a value of 3, 6, or 8 as identified in step 601, then the
SIM is designated as invalid until power off or SIM card removal (step 603). If the reject
25  code does not have a value of 3, 6, or 8 as identified in step 601, then flow proceeds to
step 602. If the reject code has a value of 7, 11, 12, 13, or 14 in step 602, the rejection is
deemed critical and operation proceeds to step 614 where the mobile station will generally
immediately proceed to reselect a different network. If the reject code has any other value
(i.e.not 7, 11, 12, 13, or 14) as tested in step 602, the rejection is deemed non-critical and
30  operation proceeds to step 604 where the mobile station will generally reattempt with the

network. Note that a critical error is deemed one in which a permanent problem or fault

exists with the network or the end user’s service subscription; a non-critical error is not
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deened critical and operation proceeds to step 614 where the nobile station
wll generally imediately proeceed to reselect a different network. If the
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bei ng al | oultslved) 4 e4lee lof (ARRAYINAY 18 WANGRT1Bwea! § §8RENES 2 QrfdBRds to
services not  allowed; a value of 11 corresponds to PLMN not allo Ca

val ue of 1Pcalinn aepsatialiewed; aowbie el 3arosrespritds 40 reaneidg nat stidvel iofthd urrent

correspond ] I in the. c nt .locatign area;, and a
val ue of 1 C%:tg?r{ %gg?on SQ? %mégk‘éw:cggs.pgggs F‘Poﬁﬁfig mﬁesﬁy)t?ﬂgwg‘ﬁjsyém CurpiniN.
10 I n stepPBR®N. the nobile station checks an attach counter (or RAU

counter) to see if its val ue,isa%reater than or equal to five (5). Note
that a%onnect ol Sep 884<he gobile staion checks\galattach pouriter (at Radhcewier) & sqcRAU

counter) i; i yve hen ti0 ro ds

t hr ough colﬁsnggg%%%r%@%ﬁ%# tﬂg?fdg‘gﬁﬁﬁlgt?ﬁe/(hg fr\lllé) ke %@58%53 ﬁa&fjs poc@ﬁlﬁgﬁ?&? W
(i f RAU rejebt /Midhaettiack iconrispdRAE) comites) B)not! frehibe iint 8€ BgeaUBt BYe, (RAY 15
counter) i to five, then the nobile station proceeds

to check :/ﬂsﬂ‘i’g rﬁﬁt g%%tggcg_ll@%oﬂlgﬁ ;J‘?PlémFiF‘EW(Qf eplag ofeject/no t pREWPLIVNesponsdie or
Data Sor V?E’g@efff?‘évp“g%@gﬁj§°%?§%§§’ ot FbOISC Gy L SEERELAY doub BT ©f
set tdsa vahwiertihgteais thareat @ual foafiven tipndte hebite Betioh pteddd to dhbsiewhyhkre

i nutes. S BRESTL fiebr g e B0 visina BRIt the FRrifN seeim o mener 20
m nut es) . pAliRrA@idnY @lsplays tNEnhaYaRs Fé’ilht%rg loFBhaty %%qég%é;sﬁsfgﬁgﬁfgztaggtp?ﬁc%ﬁdsfhoé 10

m nutes, preferably about 6 minutés. timer
i nternal €herkrwireiherca Hmes fTp0B GGt tche valobithat is gretico thantapredetarminédrittednal ed

o e "R B0 gL Byt S B i e S G P e
?In n; Pio ; |t ag.giéég&gggzg;gg@g tugé}g 5% %g}xﬁﬁaghg. WRaRednl TR 36 WAALERL) N&lteAbit IS,
the internal timer value is set to between 5 — 10 minutes, preferably about 6 minutes, If
timer T3302 is greater than the internal timer value at step 606, the mobile station starts a
timer based on the internal timer value (step 608). If timer T3302 is greater than the
internal timer value at step 606, the mobile station starts a timer based on the timer T3302
25 value (step 612). Upon timeout from either of the timers at steps 608 and steps 612, then
operation proceeds through connector O (if attach reject/no network response) or
connector W (if RAU reject/no network response).
In step 614, the mobile station detects whether the current PLMN is the HPLMN.
If the current PLMN is the HPLMN, then operation proceeds to step 616. In step 616, the
30 mobile station displays “Data Service Refused on this Network — Please Contact your
Service Provider” (step 616). Ifthe current PLMN is not the HPLMN at step 614, then the

mobile station operates to scan for a new network (step 618). Step 618 is also performed
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operation proceeds through connector 0 (if attach reject/no network
response) or connector W(if RAU reject/no network response). In step 614,
t he nobi | e woatisonsaet ect s whet her the current PLMN i s thepddPCMM04/001051 he
current PLMN is the HPLMN, then operati on proceeds to step 616. In step
616, the 30 nobile station displays "Data Service Refused on this Network
- Pl ease CHhiARNSGoUR “BE \Jestsion Estaped20 r(l@flepslmias)cnbﬁqi abws. o‘uﬁt&r@tﬂp HBMMYei s

not the HP t t r a
new net wor P LIPSttt e %F@ﬂ&@%ﬁf bt le SREEES sapaTaatg R
PCT/ CA2004 4008k and nelloesblen&eept 624), " NO'theecirsi @la-aipie P A2 RIBVAIS St
descri bed apove. After steg)(l618 the nobile station identifies whether

there are QW@}&% E%Hl?omé ¢ statiopreigpiaBideipamsNivg PLMRM lishbteordingly (step
ot Lot 8, 1 SRS D ML 0

al | owab e nobile 1ion Con es an
accor di ngl LAY &g. N&8&)at cEﬂiec&Xﬂﬂ&h&s toRkdNS3 &t dsaﬁelﬁrlﬂeﬂaﬂ@ 1£ARABLEd PRYONE
flagged as, preferred jn_th ist. Note that connector Z leads to step

638 as wel 15, MRt nte flac ﬂaééﬁ’oﬁlBP’é@tféHe BLMN fist (pen &d0) fvshtthe ekeeptiopofi theon
of the PL WPLM?‘II vs(lﬁél‘ﬁﬁ ;FII N (S%H” tn?ﬁxeq}%?e%bfmhﬂf thcatcargE#%[iﬁgg\hEt%% 268 28

pl aced "second” int onnector

wel | . The Weli.sThelivd H’Il:Mtt\hﬁz tRe MNMINgist isstheiesicaed @rf/ttﬁﬂnﬁﬁbllé @@txﬂﬁgitg@ 6#_2)
eads to step he

stati on ( g 2H29 te that connect or R alsqg

mobi | € 21\1?{%& HnPfa@h i #feleadhia Hew 0472t Thematily ﬁtﬁm than idantiGenmdether ce
(step 643) t

oper at ion IE)Sr %%e@?@hyo%gﬁsgx %%Ilr‘{%éec oP %% F?EG © uat%hﬁcﬁ)g?r l\ﬁlsgf %%tvlce at

i nval i d f citepGeAA,siben ioperatipn gireqeedd Shronplen mmleabr@l (EI@CE)edi;f tHar SIvgHs aot

connector . st 24 if there are no data-capabl e PLMNs
avai | abl e, Yﬂ’éirflofc;ﬁ}égl\ﬁﬂﬁ?’l“@ a§1s§p|6§ﬁ &’ﬂpé’BPr&f}gn PEOSCEISIAFQEae qenelenl o 1bhi s
Net wor k" tep 654) and proceeds to step 628. In step 628, the nobile

station chécks whether the HPLMN tinmer is greater than 6 mnutes. |If the
HPLMN i8i mer i s Iystept @4 iftbere Grarhedaassaptble HNE ewvsildtie, dhers tierhesbifnstation

oreat or ¢ R DAl Sevig e G N E R o0 7 A PTEHEIHLNRY 6ot ¢ 0
timeout (steproR3te m¥BRs stibh GRQUE e he HIPOMIRI drﬂéﬁs %E@J@erf@l% B'mfifes. ¢ NE
nmobi |l e station 1 dentifies whether the HPLMN or a M\ has been found

(step 634)f thy Rl MNRmeiisterenser thetye nivetas, ghewiobils l’StﬁﬁDQjS@dSed 1ntwr1ahtxmer tj ect
hrough a¥ormed e ther.qia) T O IETAR Gk PRCeRRRF A BRSRRCH o
t he HR&MNmobile station waits for the HPLMN timer to txmeout (step 630). When a tlmeout occurs
from either step 630 or 632, the mobile station identifies whether the HPLMN or a GPRS
PLMN has been found (step 634). This PLMN must not have been previously rejected
with a reject code of 7, 12, 13, or 14. If “YES” at step 634, then operation proceeds
through a connector Z. If “NO” at step 634, then the mobile station starts the HPLMN
25  timer or internal timer t1 (step 636).
Reference will now be made to FIG. 7, which continues with the automatic
network selection and particularly describes the handling of reject codes from networks in
response to PDP context requests from a mobile station. Connector U2 is from step 518,
where the network sends a PDP deactivation to the mobile station. Connector U is from
30 step 516 of FIG. 5, where the network sends a reject code to the mobile station in response
to a PDP context request. From connector U and U2, the mobile station tests whether the

current APN is not a “X.net” type APN (i.e, a predetermined address) or does not support
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25 timer or internal tinmer tl (step 636). Reference will now be nade to
FIG 7, which continues with the automatic network-selection and

parti cul ar wodesausddes the handling of reject codes from ratmoskS4/HK1951
response to PDP context requests froma nobile station. Connector U2 is
fromstep 518, where the network sends a PDP deactivation to the nobile
station. Cemmattavick (bisp f700m BOEESD abdi6p GPOFLGn ths nwibdle estdtioe restimsrda thends
a reject code to the nobile station in r opse ., to a PDP context,request.
From conneﬁ‘ffﬁ?ntﬂe%k@?ij 4 ﬁ@ r;g E)e %F’&Pie@ﬁ’ &‘Bgtﬂée W PRGECEE S %?%%HerﬂPN
is not a” 1 HreSrejcRt PbEORLEREH TR AEAROSRH OTA 4088 Rk i
support Zé{e&%gz%%é%g?l@ggo Pe /eJCA2004/ 001951 e-nuail serI\(/i ce %jstep 701?))3? | f
"YES' at sirgjcafion thdtlennétherivbin tegecttdatie omueenior dstacontémivity for smbe reasewr k
(step 701) f "NO' at .step 700, then the f roceeds, to ste 0 e
e ot | elidhaerioit sl dhaed é‘f”é‘é’fltlf}%}o&a?e’}éﬁy’\/tg‘ﬂn I
rej ect codgnlg @8 mdoid! Ea1dnORilF BaferdilPrcRRIMPY %ithage helwRitk C% {HAGefcBOMRRL s OF
data connect| vi tyn?or1 somenr ehs%‘%&%ﬂﬁ‘e thﬂe%)ﬂ; ei ecte code is deengj(? .1s
non-criti cddenfest @picADE) stert el thpeopdrbioon prooeaisds step Etoewhd04he wiodile stabien

nmobil e station w | eneral Ly reattenpt with the network. If the reject
code is d@@ﬂﬁﬂleéarlIﬁri%&eg?c*é‘tél%?@&t“ieé‘Z'gH‘t hen operation proceeds to step 706
where the nobil g $bakdef erﬂ%ddimgx%g?éj@%t hxdéﬁﬁ&lag@ae@n@ Adreéanta) RREOBK. 34,

the present enbodinent, reject codes at are deened non-critical are 26,
31, 3410 102162, 3889, 3ad 339 Regavtl cGd 2GRejreespondudie RS {Goientrspanrdss; rgect code

insufficiept resources: reject.cade. 31 corresponds to.an unspecified
aoti vat i o T EPECPPRIE 1 & BhiPecifted oA vERYY B piRbe "ot e MariTetonts P dhe
bei ng t enpREdEE byt bedb-tef@6farily 8Lie6t ofiRflerefd? c64 | 85 ROREpohEs & hithBeyilt

fromno response fromthe network; reject code 38 corresponds _to _a network
failure; riggmago respsaee Semcihe netyshidesiach cede Hyereasp@p te grcexerkdalere; wigct on:

rej ect code corres s to i i . X re 35
Cor  esponddF qOTHTCRERAT 5y |l P EBSCL MBI RRIORILRY cod? ™ LS RLARER

codes pshatregdtiatieeiRlestl iid fdot 86d 2V cor2@poddh to3ks N33 Plahdadbbeiffepsait Ogode
27 corresponds to a m ssing or unknown APN; reject code 29 corresgonds to a

user aut HBpeiheabarsh reigst qofles thebprsdeepisd 611502l 458 £éshbbRifs 32:05% HBd get NSt on
e . o ;
eing rej %%hg%%ﬁsgg@ngg@ mis8hE S LERARE ArRENERSPORADY QortddBorR R 8l oCfter

option being unsu rejec rresponds to t service
opt i on notautimntgatimb&intd egjettocodarid) caopapondsodeth actvationslpdmgl sejedted ap the C
or SNDCP failure. In step 704, the bile, station checks whether the P
attenpt cOAPRF rgiect §pdes Porr%sa?aﬂd%ﬁor%a SHVice Py deg)unsipRogtelrpyeck S or

ULl Teads (@raliiiad 0 uRSseWitd optidn Adtedat subscribed to; and reject code 25 corresponds

to an LLC or SNDCP failure.
In step 704, the mobile station checks whether the PDP attempt counter is greater
than or equal to five (5). Note that connector Ul leads to step 704 as well. If the PDP

attempt counter is not greater than or equal to five, then operation proceeds through a
25  coonector X1. If the PDP attempt counter is greater than or equal to five, the mobile
station tests whether the reject code has a value of “102” (step 705). If the reject code has
a value of “102”, then the mobile station sends a detach request to the network (step 707)
and proceeds through a connector O. If the reject code does not have a value of “102” at
step 705, then the mobile station checks whether the current PLMN is the HPLMN (step
30 706). Step 706 is also performed if the mobile station identifies that the reject code is
indeed a critical error from step 702, If “YES” at step 706, then operation proceeds to step
708. In step 708, the mobile station displays “Data Connection Temporarily Failed” if the
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attenpt counter is not greater than or equal to five, then operation
proceeds through a 25 connector XI. If the PDP attenpt counter- is greater

t han or equad 203/0kitcde, the nobile station tests whether toia¢egioesboisade
has a val ue of "102" (step 705). If the reject code has a value of "102",

then the nobile station sends a detach request to the network (step 707)

and proc eedﬁoi by aokgbridc anRrasdt® ICdanettiord Refised @at Ne@dek dO@sca8otCIMdate our
value of "102" at step 705, then the nobile station checks whether the
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GPRS—capabI e) PLMNs al Ié)wabl e and not_having an 5 unsuccessful, PDP caontext
(step 712)ComectiprRelysed a Meass (e ieoupionies Biavidare if thrawror dpertieal éxcp

pr oceeds tﬂrgugh connector Z. If there is no data-capable PLM avail abl e,
then the nobile station displays "Data Connection Refused" if the error is
non-crliot i cal orN&Batiee n@bnleestatican chedke seblethePtheaB@LEONT dmer Yo wreabar thaaes

Choticunat ot S aBh Bt b PiBhy' 856 ks g0 vt BeShobeyies °"
the HPLMN did e ﬂn&r&ﬂ%e@ﬁ:l LN AR St 57*191 MR BpS it BRer 1S hAH él%at‘@f‘

internal tinmer ti for PLMN search (step 71 f the HPLMN tinmer 1s
greater tthan6enmbieatiesn fstep 261 de MaBile stabomwhaitk e‘o:sﬂaatliibhl*@éﬁﬁmr fto mntdoat

HPLWN t t ' t ih W | ead t
722 2. welHeD VRgh SO HSTETBETS 15t FSPdapiat el AUPER o{BRHES PIgE (1
whet ha t hgotiRLMMNOK iderdiBbavaRBaR| @e (1P OVIERRS, a%&!&b@ﬁm (PL§VN313R§ &9@&5!:3)
found (step 724). If the HPLMN or data-capable PLMN is found,

oper at i on P@Mﬂe@dé’e@h rf@ugll"(sﬁpc'@%edf the ZPLMN po dpiRtdebilie Iﬂéﬁ&lxsefpam gh@_ N

L3 (ot opeiBpbhfelBiihtdief hMhallat 21 Hond ABL AR Mol Bh e 1 RS i By ™"

station ofthenht hﬁibﬂteistauoﬁ@tam e EBEMIE tiRE br fitdrbAinithdr tIgkep 70Be voi ce and
dat a connect|V|ty available to the nobile station. The indication for the

wirel ess netwo efﬁm}ﬂ}b@nuzn@wm ipampde incipemert pithevmpbidmpiation af avhether the
connegl ' V'le eles's fneﬁpo?k cﬁﬂgﬁﬁ ma%s %%t\%l(? w&&t!l %E)MBC‘J%H?%G? Pab%jtob%etnngile

W reless ne
statlon The indication for the wireless network may be indicative of “currently available

data connectivity” if the request for data connectivity is accepted by the wireless network,
or indicative of “currently unavailable data connectivity” if the reject code comprising the
critical error is received or if the one or more requests for data connectivity through the
25  wireless network are reattempied without success. Similar results may be achieved
through use of a list of currently unavailable data connectivity networks stored in memory.
Such a list includes the wireless network if the reject code comprising the critical error is
received or if the one or more requests for data connectivity through the wireless network
are reattempted without success; however the list fails to include the wireless network if

30  therequest for data connectivity is accepied by it.
FiGs. 8, 9, and 10 form a flowchart which describes a specific method of manual

network selection provided by a mobile station for an end user. This method also includes
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or indicative of "currently unavail able data connectivity” if the reject
code conprising the <critical error is received or if the one or nore
requests fayodaisasg@apnecti vity through the 25 wrel ess netpgafida a6L001951
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nmobil e station identifies whether there is a Hone PLMN and whet her that

HPLMWN i s HBILMNeissmidhe samep as g RIILMN(pteg 080, 11 “YWASS ataters 8eh t@@cmohihvﬁ
bi | i on: dirspls " . ' (st.ep 806) .in thi wher.
RPLM i s SObR PSR Bufey BRLSAL (e Rhl B BR8 hehs BRABPERRY i Bfnly©

step 804, ahdieheTBIIMNSIsadvaiinbleseidegii@vdbie RPEND( &t &op &08) (18 ehodllk eios:

registration ("GSM attach") with it (step 810). 20 If the end user selects
"YES' in S¥efs BedRFIMN@iwRq8) and pttempts praismationHEGSM effechi b ds(teptflOligh a

connegg or 1ifint @nd h&R sBkts “WRSNE RRRISSHE saelfalT thNEPI MINSHER R protb&R

flow

through a connector F to step 810. If the end user selects “NO” in step 806, then flow
proceeds to step 808.

If the GSM attach is accepted at step 810, the selected PLMN is indicated in a

visual display of the mobile station (step 812). Step 812 is also petformed through a

25 connector G as well. Next, the mobile station identifies whether the PLMN is GSM-only

(i.e. no data service) (step 850). If “NO” at step 850, then operation leads to step 814 to be

described later. If “YES” at step 850, then the mobile station remains registered and

operates on this PLMN (state 852). Note that a connector G2 leads to state 852. In state

852, the mobile station may receive a user manual selection of a network and thereafter

30 proceed through a connector C. Also in state 852, if the mobile station identifies that the

current PLMN is GSM-only and any GPRS PLMN becomes available, operation proceeds

to step 854 where the mobile station displays “Select GPRS Network?”. If the end user
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proceeds to step 808. If the GSM attach is accepted at step 810, the
selected PLMN is indicated in a visual display of the nobile station (step
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828 to be %@ cribed later. If in step 850, the nobile station identifies
t hat the FL Nis not GSMonly (i.e. it may offer data service), then the
mobi | e stati on Ifid eepBS0,ahShkbilkistanh idQuifes thavihdPLIEN 152ﬁbtmrﬁfc?rﬂjﬂ @netor k

(step 814)may offer (}att]e{:1 tser%m%f r;:ﬂgrf %h%rmggﬂel s%gt(zjosn ztlt?en?pstse Fa)i GSI}I%S %%tax\]? lrel,quest with the

20 selected network (step 814). Note that a connector B2 leads to step 814 as well. If
successful at step 814, the mobile station attempts a PDP context request with the selected
network (step 816). If successful at step 816, the mobile station remains registered and
connected through this PLMN (state 818). Note that a connector B3 leads to state 818 as
well.

25 In step 814, the mobile station may receive a reject code from the network in
response to the GPRS attach request and thereafter proceed through a connector B (FIG.
9). On the other hand, in step 814 there may be a T3310 timer timeout where operation
proceeds through a connector B’ (FIG. 9). In step 816, the mobile station may receive a
reject code from the network in response to the PDP context request and thereafter

30  proceed through a comnector X (FIG. 10). Also in step 816, there may be a T3380 timer

timeout where operation proceeds through a connector X2. Note also that a connector X3

leads to step 816 as well. In state 818, the mobile station may receive a user manual
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successful at step 814, the nobile station attenpts a PDP context request
wth the selected network (step 816). If successful at step 816, the

nobi | e st awoniosessBns regi stered and connected through tewTsCA2odMdaisitat e
818). Note that a connector B3 leads to state 818 as well. 25 In step 814,
the nobile station may receive a reject code fromthe network in response
to the GPR®legtioacH & eejwesl andhdharersice ataceed Provged comatmghC.a Adennestaisr S 8,

(FIG 9). r. hand, in st 14 the may, a T3310 timer

i meout  wnEr bl SRS g Bparifief bk AR b RaBR G e e ier ad fsetier ep
816, the nplitdl Gikaidhon cBBNedt@CBI WEGAD).! Bufhbr FOHS! 11BN N6 JRAE Welton! May
response to the PDP context request and thereafter 30 proceed through a

connect or XIERpGe ABRU ABEY) fimeguigmdgh@cafidierecend jhrbeglaa T8380tar iBTEFIG. 9).

ti t ‘ ds t.htough X2.. Note, al.so that
connectior g BE a8 8 Mg aTR AN Mo FrSTEE ST aostyinl ol 1% aqtoron
may recei vadathesafienpddedd tkﬁ&ugm&ﬁ@&bpéﬁﬁﬁﬁetpg%%%ﬁ&%oﬁ&@%h 8, ARl BEbHON

of a network and thereafter proceed through a connector C. Also in state
818, the TN &ayt exlcsRNemENesyeriwverse RoditiongwithetheUPbe anRApreafter

rejection r.eaf e hr ough nect or F 9 ur t her
o state digeopg B SPRAPBR ke eHonft BIRRE RAsI G el et
t her eaf t er8(y@r oceed t hrough a connector B (FIG 9). 5 Further in state 818,

t he nmobil e station ng%@r ecei ve a PDP deactivation by the network and
t her edft er pr odesten $b thinmebHa setion identifisewhethenthere iskay Rl NtavedalgeasIf t he

nobil e st i Of.- er conditi.on. W & e .PLIWN
ond t her oanpe 15 nB AREL4RBREaP o 420 ek BUELRRA AR By SURHET L | <
no RPLMWN i(stepB26). €bhd mobile ptati8A Avill 1hkenl Wais f@ikn§ F0.MNB €0 apftak €st&f 862)01f the
identifies whether thed' i ny PLMN available. If there is no PLW

avai | abl e PERViQysbpsaieste f h@ﬁ\l gﬁé%tﬁvﬁ’éﬁ@? Hx §ten 86k, Siymaapsrative poeegiisdroughst ep
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If the previously selected PL becones aval | e in st
oper al$ on tiprogtes denrtehton iif hif there dnapcRIdviNFvadtile inktep 326, thay thettheileRtdviNn

becones avail able, operation prqceeds 15 through a connector H If there is
any PLMN i 3%511&85 i ﬁe{sfgbpeé‘ﬁ&kgt RE ibe seribichoss; whrBr @ renuaily pelegs 2
" Sel ect '\lﬁEﬂWﬁ“lk"sééﬁ)BZI\%?gﬁ?&ﬁ%attaoccﬁﬂ%i&eﬂ’l'@ﬁisn@rsgggy%z@%%ﬂ.yggﬁé G&dr s %ects

network (step 8 . at a connector Hleads to step 8 as well . If
t he user S¥ESCubsiep $ES thamadilepstads didpheys miivhdatde RILMMS dh opdenws] gives the
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20  step 830 as well. Once the user selects a network in step 830, the mobile station attempts
to register with the selected PLMN. The mobile station then identifies whether the
selected PLMN is a Forbidden PLMN (FPLMN), or whether there is a GPRS attach
rejection, or whether there is 2 PDP context rejection (step 834). If “YES” at step 834,

then operation proceeds to step 838, If in step 838 the PLMN is the FPLMN, then the

25  mobile station displays “Emergency Service Only. Select SAVE or CANCEL” (step 838).
If the PLMN had a GPRS attach rejection or PDP context rejection, then the mobile
station displays “Voice Service Only. Select SAVE or CANCEL” (step 838). After step

838, if the end user selects CAINCEL then operation proceeds back to step 828, If “NO” at

step 834, then the mobile station attempts registration (“GSM attach™) with the PLMN

30  (step.860). Note that a connector G1 also leads to step 860. If the GSM attach is accepted
at step 860, then operation proceeds through a connector G. If the GSM aitach is rejected

at step 860, then operation proceeds through a connector B4. If the end user selects “NO”
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20 step 830 as well. Once the user selects a network in step 830, the
nobi l e station attenpts to register with the selected PLMN. The nobil e
station t h&wo pabemische es whet her the selected PLMN is a Fachivasem/ Ly
(FPLMN), or whether there is a GPRS attach rejection, or whether there is
a PDP cont ext re&gcti on (step 834). If "YES' at step 834, then operation

proceeds t 8! geRF2838en the mpbidg eptigndisplars PEmrrdency RervikRLOMy” tahé mvaith dor2ibie
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SAVE or CANCEL' (step 838). After step 838, If the“end user selects CANCEL
t hen oper atV%ablsr WBeEPPerstionr prescedsethrand a qommeor Fat  step 834, then the

nmobi | e ;station . i i I attach") with the PLMWN, 30
(step. 5860). Nofﬁéfe? a%%gh?g)lr\\f\{é% B 8?;? %éﬁ'sgo’ ‘fv_élﬁgsco ﬁn‘éetse‘?ﬁ‘ﬂég@. maptia] fefveds
attach is staeéphedd paticslely B&Ribes HehDEBHRbT Rifed? LOFREHUSN bBFAMENInFresponse
connector G_If the GSMattach is rejected at step 860, then operation
proceeds t'RrELRR aladbaquestts fropya mabilerstationd Cwector Beistfsorh N@p 81300ARIG. 8,
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f _Fl 8, . 2L ¢ .
mobi | e st & FtSB%P%- r‘g@ﬁdﬁl&@ asledagBRaiug Gt 1. Ieglieor 14 4s idgntigied dwetep 92.an
i ndi cati ompd tioheisn@lenriaK e (=Y : t I .
connectivity ocr‘ solrsre rgggo%ﬂ.m}l%% aﬁﬁgﬁ{eﬁg’g{‘ﬁ ((:)(F):géemﬁ@sﬁgﬁ\?&lgﬁ%ﬁg% 0‘38 n%?bﬂgr 8
as i dénti piaganiwill geneplip@romphém rodeabtdstlestictesf gmatvedtkads ilrvajdct codit hds

ower off _or SIMcard.removal . (s 903)., If the reject code does not, have
g val ue of ™32 ﬁl?r vgﬁl38(1.|:snngt[ Z’plgoltlze p]@hé’ﬁ?i@ 8\?\/%‘?’5’%’&@;@ St§Ro -4 e 9BI2SIqNt ist he
rej ect cogdectha nén-¥atitd 8id dperdtion procedd tooéteﬂ@@swhgﬁnﬂl\efﬁlﬁlé th?éﬁ&ﬁg?g

the rejection is deened critical and operationh proceeds to step
t he nobi | genpsallt wettempiavith theeneiwark.y Notothpt 2 toticatemealis deseddeatd iarwlith a

t wor k. i th lue (i.e. not 7, 11, 12, 13,
o 14)  ash TR TRGEh 63Ty oy PR aol e ha GaalEterfisn ST aland
oper a0i ona powetcE ehor &R cPitidalViR F&héMe oD b bich @kiedB a\Wrdtlem IR TR Y

i S

reattenpt with the network. Note that a critical error deened one in

whi ch a the network or service subscription that may be passing or temporary. A reject code

having a value of 3 corresponds to an illegal mobile station; a value of 6 corresponds to an

illegal mobile equipment; and a value of 8 corresponds to GPRS services and non-GPRS

services not being allowed. A reject code having a value of 7 corresponds to GPRS

25  services not allowed; a vaiue of 11 corresponds to PLMN not allowed; a value of 12

corresponds to location area not allowed; a value of 13 corresponds to roaming not

allowed in the current location area; and a value of 14 corresponds to GPRS services not
allowed by the current PLMN.

In step 904, the mobile station checks an attach/RAU counter to see if its value is

30 greater than or equal to five (5). Note that a connector B” leads to step 904 as well. Ifthe

attach/RAU counter is not greater than or equal to five, operation proceeds through a

conmector B2 (if attach reject/no network response) or a connector B3 (if RAU reject/no
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per manent problemor fault exists with the network or the end user's
servi ce subscription; 20 a non-critical error is not critical but rather is
one in whi ¢l idhenssbs a problemor fault with the networkcarcSeivines:
subscription that nmay be passing or tenporary. A reject code having a

val ue of 3 corresponds to an illegal nobile station; a value of 6

cor r espondgtiorkarspdiskp gRIG. BYbITF eheegptichRAIL; coantkr ds \gadatte thdn 8r equidl @s Lﬂmds
to GPRS services and non- GPRS services not_being \Aﬁ A reject code
£
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current | ogaled that @rgeedtetdhen a pradetenitedlidtcend] ts@oniiss LAsEPRBSSelle GzﬁSrnlabt
al | oned by the current PLMN. In step 904, the nobile station checks an
at t achp RAUMS iHusr 206 tgiealivrset todbefueaed 0 Ismuweai%@w{%mm gesgirathanol? j ve
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to between 5 10 m nutes ref érably about m nut €s. tinmer 302°is
greater t Haftear tsteps 910t ®rch8l2,tthersnobilsl ahmqmdlap}am éSelgCJBNeM@ek?%bﬁlrl the stsa‘_t foon
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stati pn 59%t®eﬁatidn”ﬁroc%%o‘ﬁ§htcbﬁnédtdm 832 uder! seRcls TN 94 Otkp gﬂgofhe

ti meout of the tiner fromsteps 910 and steps 912, o eratlon proceeds to

connect or H/Bbilé |Shtloatdiﬁﬂwsr‘§?m8¢rﬁwﬁrféqfumdmr¥ Sipbiatregri’d I(St@bﬂl"ﬁget ot sgp idf
RAU j »
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manual |y sel gfdmpas H6t Wl KsdrsbRBtSILET a detwéie ASer sieploaal sperd pajcesdsep 15
916, operation proceeds through connector C. If the user selects "NO' at

step 916, stem816,.Hsperikedsirayipyily 8PSt ays "Data Service Refused on this _
net vojge” (st ePpEfiduoc binSldiPodtilde 1d RIG.ORS Wiy S5fRudd Gith e niIRRA' iSR! | O

di spl'ays "Data Service used on
selection and particularty describes the handling of reject codes from networks in response

to PDP context requests from a mobile station. Connector C2 i§ from step 818 of FIG. 8,
where the network sends a PDP deactivation to the mobile station. Connector X is from
step 816 of FIG. 8, where the network sends a reject code to the mobile station in response

25 to a PDP context request. If the reject code is deemed non-critical (step 1002), then
operation proceeds to step 1012 where the mobile station will generally reattempt with the
network. Note that a connector X2 leads to step 1012 as well. If the reject code is deemed
critical at step 1002, then operation proceeds to step 1004 where the mobile station will
generally prompt for manual reselection of a different network.

30 In the present embodiment, reject codes that are deemed non-critical are 26, 31, 34,
102, 38, 36, 39, and 35. Reject code 26 corresponds to insufficient resources; reject code

31 corresponds to an unspecified activation rejection; reject code 34 corresponds to the
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and pronmpts for end user selection of a network. After step 914, operation
proceeds to step 916, described previously above. 20 Reference wll now be
made to Fl & i6ksowdsiseh continues with the manual network malestobomiand
particularly describes the handling of reject codes fromnetworks in
response to PDP context requests froma nobile station. Connector C2 is
from step &iBicofophbobebg tewlpergily hait-oéonerkrefendsda 1 PDRogegwhily &d kaiméautt he
nobil e station. Connector X is from step 816 of FIG 8, where the network
sends a refiegynisaRenss fope thegstveksragdt 6ads 38 raspanads tos nedwarkdppie i estt

request. | i i qa4E -GbLbical. %@20) F;m
operation %?%Iﬁe%?egg&ngtg g(gg{@EQ'Mergo@%g &rf%g%\}lagasl’t%fe :Cg(%’d\ic\,i "l Oggger afglt?/a
reattenpt miattvatibe reqetivand rejdlotcedt Batorespondetthe NSA R Teddsadf beist apedl0d2 as
well. If the rej %ct code is deened _critical at ste£)9 1002, then eration

}

proceeds t Besthsp haodaeirpbradies it pipiqemedicaticalnral’ ’é@négéﬁ:ﬁnﬂ)ggnﬁeﬁ%r
| i LT f 1.n. i
ol oot coqtar Mrcbots 1 ol RIS ST n ARG REDER S St BIRGT T er o

and 35. Rejeidnticafter Sbluenrreesipentts3id correrpuhdd ©f atactiestonr besg rejegted bydhee
31 correspon tq an ynspecified activation rejection; reject code 34
corr esponoéGgﬁk feject 0336 copesOpd B ERile peryi e phon DemegsupRated; Faed 6pio 3

bei ng t enpQLALl = Of = : hEGdin or i
fromno r espo%l!éden)a]is ?%?1}116? eéﬁgg?é\%?lf(;ﬁbr e| e%%)&%(%‘ég%g,%’ %‘??ﬁgﬁgﬁaéﬁ? %Ogb%%?&%r k
failurl®; rtejaadtl.C coSWDER fadnreesponds to a regul ar PDP cont ext deactivati on;

ot e ctponds v rReRANBE Bl Bahe BRRY WBMRD AFHER b FRL. FkRE e T
codes t hatgr@dt&' H8E B k4 ﬁ@@tS)arI?t}%ﬁ?Dli QiteraPh codditer 33no chtéothairel 8§lal t&0de
27 corresponds to a m ssing or ‘'unknown APN, teject code 29 corresponds to a

user aut Hewst theatoperatipaiprogeeds tefaneciondd. 30 theoPPBspiomgs cownterhie gagténthan on

bei ng rejected the . .GGSN: reject code,32 cor, ds to the.service.
opt 1 an. berdigt s bR S M BEbTE ERsatRsle cLRTR e ahel ik RO Bt on
not bgkng NeHRSH ﬁ@%r&ﬂ%tﬁﬂ@ ub@) vRIEdth & 06 €182 BP S S8R AT orld Astep 1804 ). LIE th
SNDCP failure. In ste 1012, the nobile station identifies whether the PDP

attenpt caogen ehodsss “GriEdt &7 pranallr selgaidlg vonstinpek (ab)sten f10Phe tippPoparatéemt

counter is_not ater th 0 al._to, five,.t.hen operatiqn .npr.oc o
Comnect or iRl isghalett Sl dnobidtSnd NER -OREARY LABMEAFREREM ©
then the pphichel Woathanthdinpbidy statibatdssplns aidts avnRedtibnel eBed h{ssepl D008).
Net wor k" and pronpts the user whether to manually "Sel ect Network” (step

1004) . | f Nawb if faeprrehisosscritiqad then thevmebde Isjatior) sats admer dés Woervise g ep

1006, )b hen, ARE Mo waits for the user to manually select a network (step 1010). If the t1 timer
expires from step 1010, then operation continues through connector X3.

Thus, methods and apparatus for selecting a communication network to provide
one or more communication services for a mobile station have been described in detail.
In general, a scanning operation is performed by the mobile station to identify one or more
25  communication networks which support a voice communication service in a geographic
coverage area. The mobile station identifies which of the identified communication
networks make a data communication service available for the mobile station. The mobile
station then selects and registers with a communication network that makes the data
communication service available over a network that fails to make the service available.
30  Preferably, the method is performed in connection with the creation of one or more
prioritized network lists. In this case, the mobile station assigns a higher priority in the

prioritized network list to a communication network that makes the voice and data
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proceeds through connector C. |If the user chooses "NO' for manually
selecting a network at step 1006, then the nobile station displays "Data
Connect i onwRetassegdsz step 1008). Next, if the error is neararAig@hysit hen
the nobile station starts a tiner tl; otherwise the 20 nobile station waits
for the user to manually select a network (step 1010). If the tl timer

expires fromatsbatidlrvitd avaiRp aid ifoveddid iditaset hroonghudestiecianonk3that
Thus, nethods and apparatus for selecting a com‘runi,cati(gn network to
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priority apd rgpsating ghe é@ﬁﬁlﬁ}ﬁxg&[ 3HAYGSEN . e spnpestiyity :afish _expn"gtléans of the
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net wor ks are pro met hod 1 ncludes the steps of receiving and
stori ng i nndeompytea ifstustionststoned onghe etowtgeahedismpmbaricihis tcethpiger ansiiuckrs s

comuni cati on network for use in the .nohile station, causing a request for
ot s connéts FTEYD IS HTPr Rt PEdCTHRBALIERR S ReE e wor k. “and
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fails; after the one or nore reattegpted requests for data connectivit
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fail, 10 FeGi oatnidraters 042 GHEKY Brion exaopled Karfe$MYGPES. Wi tmer i T

than the first.tinmer v w oand r ating th nsm,itin r for
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product ofitih&@l RIREOBIn 8PP0 eAkhes Ul ugeditiond ttedtagfueapill tHeGRREI attaukpoit er
instructions stored on the storage medi um where the conputer instructions

are execuRdd/ ettbyppucoinds gortardhaper et fveae Wﬁiwtwﬁuﬁdﬂa%’&ﬁg 15
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3302 is simply set to a value taken from GSM timer 3212, which is a periodic location
update timer. The mobile station ordinarily receives the value for timer 3212 over-the-air
by the network or, if one is not provided by the network, utilizes a defanit value. If
provided over-the-air by the network, the timer may be set to up to four (4) hours. The
25  mobile station is not able to attempt for GPRS services again until this timer 3302 expires.
As apparent, this traditional technique may cause substantial data delays (e.g. delays in
receiving “pushed” e-mail messages). According to the present application, such delays
are reduced.
A mobile station of the present application includes one or more processors,
30  memory coupled to the one or more processors, and a wireless transceiver coupled to the

one or more processors. The one or more processors are operative to receive and store in

memory a first timer value which is broadcasted by a wireless communication network for
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FIG 6 and steps 904-912 of FIG 9, for exanple. For GSM GPRS, the tinmer is
T3302 which is based on T3212 (broadcasted over the network) and the

pref erabl ewo pwsadese utilized is between 5 - 30 m nut es PCURIARH04/001951
traditional techniques, if the GPRS attach or RAU attenpt counter is
greater than or equal to five, the nobile station nust place itself 20 into
a "GPRS Darsegn slteemetme staabe; ek straquesiafqndﬁeﬂr ccuhescﬂgm@ttedaeaisarismﬁei thggeeh |

Ti mer 330 is sinp a val ye taken GSM.t |

peri odi c IHBE DS ‘E!%‘&faﬁ‘e ‘?r‘fﬁ‘fﬁemﬂi thﬁorﬁﬂllleé élPagl %rpl%ﬁagﬁzngf%més g@gﬁq@& t he
val ue for b w?lg]fgl 1O Vet tﬂ*ﬂf? ofd br rﬂ?dfretrl%ﬁté?xﬂitwféﬁu@s&s fbf dRB&onBediity fail,
provi ded by utilizes a default 'value. |If provided

over - t he- activiy atthﬁerﬁ:asmbmrka sedwdttlm@“rvahuiywmhs%kes& hag pha Hrst Gurer (Vﬂ}}mh@lﬁirs
The 25 nobile station.js no t RS service nut|I
(his 5 moreasmb Broyprmilne Scelys bt FBeprdlh o mpoebehAT Jocngy  Bause
substanti Kﬁ‘;{%{ s@MtS #RCRNIBYa TR SR essecoblmication
messages)% cCO dﬁqﬁh%%{/ &h()efgtgﬁgéent Slpmcflcatl on, sﬁch del as'/ssS are reduced.
A nobil e slea;trozknam‘ecmﬂlb“@nemembrrmmwcamm motwi ke laud e mehde Gtatinsr eperative to

processor ed to the one qr nor

wirel ess tg?lﬁﬁtsé’é‘Pvg? %BuﬁngdW’tr‘c“)lef%@onﬁﬂ‘ém%aﬁmﬁnPgt“bdp% eas(sjtﬁ Sefﬁlggoﬁgdg%s
NDOr e processonmhidHienAReISK e cbRAniSERiWEs.aNle SheHIR dtitionBMieYcoRnrhimisitidn Mer
val ue which 1's broadcasted by a wirel ess conmuni cati on network for 34 WO

2005/ 0386 3¢stBARNINEG0H¢ coupGkntadnsciibed abeverbi | e station; cause a request

for data conne to be, tr ttedth
Font tonpt tho. ibibLE airegtied B 4op]e Sl s ¥ e BRbiee: e
fails; af bwmﬁr SBRPY odIP! Bidn§atatiaripisetlercefiwiibbs omoummmmbm\m the

fail, activate a tinmer based on a second tinmer val ue whic s | ess H}%ﬁ
the first fieldrée whighuge invenson ppaains,t #nsl ﬁwcé@ngaﬁattnonﬁ@rfofmm& % SEOH%P

connecti vt enéé%l (r)ﬁxc%qeégﬁn%nclgh A Syttt lor ot e%ﬁ%&i?'tfé@éﬂﬁ%‘a S¥st @i?n‘ﬂ;let he

pr esent abpl I ninc FatWireless co cation network
secongs Wi hRh@sS hendsuiiedaldsaiptival oy kricdndsal thebieire “statdrkh nmmenakt vétheo
sel ect one of the first wi.reless communi cati.on network ai%g B %\” qﬁr}

Wi rel ess inVERHTHNeeRedS(viaehBrasumss Sﬁhﬁﬂ%}}ﬁl demogRReItYTHIS! Y5t

the COmMUNLRELE Mso! BrRdR! RIS diftes %'b%t&@éﬁpaﬂﬁf&ﬁoﬁse%?fﬂe@ﬁgr@bﬁgﬁdﬂgt

wi || be appreciate ove ription relates to preferred
enbodi menhetwodly sN%netﬁnd@vaﬁmhchvﬂnhyoellwamﬁ amaﬁleaexmlﬂe,tdi‘élpeglﬁ exbb{lingemts of

obvi ous to know edgeabl e |n the _fi.eld whi.c rtains,, and
such vari thei gnentignehaxe Phcad A &TPhaYe OBtéme‘md @Mﬁrﬁ? gi"c%ﬁbé’éc aar?tﬁl
clai npd,  wWhel RGO mdbRle BARMESS |s}{01ﬂ§%rdpg%iatg@fha?mlvémon is not limited to

such networks, mobile stations, and services. The invention is applicable to other systems

in which mobile stations are enabled for communication setrvices available to different
extents. Finally, although the mobile device oftentimes identifies a plurality of
communication networks available within its geographic coverage area, it may sometimes
25  identify only a single available network with which to act upon; this understanding should

not in any way limit the interpretation of the claims.
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15 al though the detail ed description has strictly used the term "network"
in context of the inventive nethods (which presunes substanti al
honogeneity inside each network), the invention also broadly includes

sel ecti ng between sub-sections of networks including network subnets and
even individual cells. As another exanple, although enbodi nents of the

i nvention have placed an enphasis on GSM and GSM GPRS net wor ks, and voi ce
and 20 dat a-capabl e nobile stations, it should be appreciated that the
invention is not limted to such networks, nobile stations, and services.
The inventi o&LAIMEpplicable to other systems in which nobile stations are
enabl ed for conmunication services available to different extents.

Finally, although the nobile device oftentinmes identifies a plurality of
communi cati on net wor ksAav@hqdaﬂQr asevit himabila atipady selpdiing a@@m@@@“%’r@é}“ﬁ(t
may sonetimeg, i J& With which to act
upon; this uncfé?%c{ugér%l ol yl Sgﬂuc%oftﬂgilnﬁﬂgjﬁ%%l\g@@tﬂggt he interpretatjon of
the claims. 35 CLﬁzbe@ﬂg ind ﬁom hoderﬁm/ aUS@rbyluaWﬂmbm based an  oprigdic edtient i ng
3 communt cat |8 EhAlc LB Al AL EXSub N AR RELY G, v B UBEHARH
conprising t steps o recervin oring In nmenory a tiner va

whi ch i s basedtiamn a periodic |ocation update tiner value broadcasted by a
Wi rel ess comunic ne I u j a
request for data gat(l)l‘kﬁlﬁgcat S’3t/kftOI ta cﬁlgﬁ%% P g? t hj?lgsﬁmﬁéfmr n &?%EQ&S

net wor k, andneteatk mdp‘t:am@ptlh*@the e@ﬂues tt ladst bre:asme winn ctatamennduentsdiaﬂa
connectivity fail g aﬁ r?h a?[ea tone reatt matsé reane t}ig%e(:ec Vit %q%eascttivgt aq%e%
connectivity fails, actt Vatich R %ased O AN Al ternat fve 1 atern

timer val ue wisedod hnealadrhzewaaitemel tirmdredaiualwheh miEralwaiauee ingerhag $igner tvddafnmtlbﬁe

timer val ue, ther i vat i he ti.rer, based on the.ti ne val ue;
and r epeat 1 niob e B AN Co herS e BrbEE Loy B BRERCL AR Raet NS SRk ¢ o
expiration of therepéatinrhe Ranstitenget hagewd f@ldatanchpedivity héer expimprids ohte
testing the tinmer value; wherein the step of activating the tinmer conprises
activating tH8%imer based on the alternative internal timer value if the
alternative internal tiner value is less than the tinmer value; and wherein
the step of acti conpr.i.ses activating the tiner

vatin furt
based on the ti n@r ng}l‘fé“‘?ﬂ?odt‘}féiaé‘Ptl Elﬁtg‘fl]c\?@mlﬁ%r nal timer value is
greater than the gitfiheidhdtQalue;

wherein the step of activating the timer comprises activating the timer based on the
alternative internal timer value if the alternative internal timer value is less than the timer
value; and

wherein the step of activating the timer further comprises activating the timer based

on the timer value if the alternative internal timer value is greater than the timer value.

3. The method of claim 1, wherein the timer comprises a timer 3302 and the

periodic location timer value comprises a timer 3212.

4. The method of claim 1, wherein the alternative internal timer value is

between 5 and 30 minutes.

5. The method of claim 1, wherein the step of repeating comprises the further

step of repeating the transmitting of requests through the wireless network.
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3. The method of claim1l1l, wherein the tinmer conprises a tiner 3302 and the
periodic location tinmer value conprises a tinmer 3212. 4. The nethod of
claim1l1, wherein the alternative internal timer value is between 5 and 30
m nutes. 5. The nmethod of claim 1, wherein the step of repeating conprises
the further step of repeating the transmtting of requests through the

W reless network. 36 6. The nethod of claim1l, wherein the w rel ess network
conprises a first wreless network and the step of repeating conprises the
further step of repeating the transmtting of reguests through a second
wirel ess network 8iffeFlhimethodmft flainy iy S‘the’iﬁ/lnr Breeuseless etk . comprifie? ftthod

of claiml, whel&l Rethb& 5&9%11%5&(55 of r&%&tﬁigc &é M’iet ﬁﬁr’tﬁé}nﬁé}! %ﬁsrep%atm%efh@r al
Packet Radi o Service éGPRS attach request. t hod of claim

wherei n t he Persteising p FGQH%GSathE%QIFléé?qOW wre%,eé?rrmtw%sdlﬁeremofmm th implewirtpsgat e
(RAU). 9. A ggouputer program product, conprising: a storage nmedium
conputer instructions stored on the storage medi um the conputer

i nstructions being executable by a processor for: receiving and storing in

memory a timer vahue V“f‘l'lecrﬁet}xéd Dages 0% nerePEhL Rﬁh&t fo'rﬁ&t?%bxﬁf%ctﬂ@@%ﬁpﬁée%r

val ue broadcasted by a w rel ess conminication retwork use “in nobi | e
station; cauSemylXacketBebie Sémice (AERS)oondactiesti ty to be transnmitted through
the wirel ess network, and reattenpting the request at |east one tine when
data connectivity fails; after the at |east one reattenpted request for
dat a connecti vit y8.f ai | Bhe methédseftdlang lawhenmrthbegest Hn dain coneetiitcpmprises a

internal ti [V n(toR?}] alternative internal timer value is |ess
than the ti ﬁ?u{{}l A%gawg%(t:fb eUe)fwi se activating the timer based on the

timer value; and repeating the transmtting of requests for data
connectivity after exp rat| the tinmer. 10 The conput er program
product of clai m% V\h‘}éreiflﬂu?rrpéoga%uqtdua Com lﬁlgtlons are further
execut abl e for: testiaggmediemti mer val ue;

computer instructions stored on the storage medium;
the computer instructions being executable by a processor for:

receiving and storing in memory a timer value which is based on a periodic
location update timer value broadcasted by a wireless communication network for use
in a mobile station;

causing a request for data connectivity to be transmitted through the wireless
network, and reattempting the request at least one time when data connectivity fails;

after the at least one reattempted request for data connectivity fails, activating
a timer based on an alternative internal timer value when the alternative internal timer
value is less than the timer value, and otherwise activating the timer based on the
timer value; and

repeating the transmitting of requests for data connectivity after expiration of

the timer.

10. The computer program product of claim 9, wherein the computer instructions
are further executable for:

testing the timer value;

wherein the step of activating the timer comprises activating the timer based on the
alternative internal timer value if the alternative internal timer value is less than the timer

value; and
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wherein the step of activating the tinmer conprises activating the tiner
based on the alternative internal timer value if the alternative interna
timer value is less than the tinmer value; and 37 wherein the step of
activating the timer further conprises activating the tinmer based on the
timer value if the alternative internal tinmer value is greater than the
timer value. 11. The conputer program product of claim9, wherein the tiner
conprises a tinmer 3302 and the periodic |location tinmer value conprises a
timer 3212. 12. The conputer program product of claim9, wherein the

al ternative int er WApreintheralep ghaqigating thie ipgleRirtBerARepgers Retitaiag theimer Pad

conput er progh ai¥ilePIMEL ir@fe a@tkﬁbmeQnteﬁNQﬁfrﬁérWaiu@ & SRR (Rh hERBARS,
conprises the further step of repeating the transmtting of requests

through the wireless network. 14. The conputer program product of claim?9,
wherein the wrel egs n@ﬁéﬂ@&dfqut&%ngarﬁ%ﬁoﬁci bf élalmr%sss RELNRF Koapthet RE

step of repeating conprises further step of repeating the transmtting
of requests timeotA§R and die ponuliniopasion §menealyiropdbdsfadrent2iZ om t he  first
wirel ess network. 15. The conputer program product of claim9, wherein the
request for data connectivity conprises a Ceneral Packet Radio Service
(GPRS) attach reqlizst . ThegconTiwer porgsan eroduetoefr datmp?.odrsein diie dieaiapy integpdr ei n

t he request fﬁ%rﬂﬂk@sb&&@ﬁﬁ§&h§b§%n&8ﬁpr'Ses a Routing Area Update (RAU).

17. A nobile station, one or nore processors; nenory coupl ed
to the one or nore processors a wi rel ess transceiver coupled to the one or

more processors; ,{he ec&%dﬂf% Lpeo%%r%c%&%[ %f Qf%h{q‘g) %%Fe?ﬁ Itﬁégst%) mi Fe?‘ézﬁfn €

and store in nenory a ased on a

updat e ti mer congirises bieofadbasﬁ@:dob;epeatwgrthé @sssno omgLafi rcatest@rthmegh/\mekvvfrdcssuse
in the nobileg sgﬁtlon 38 cause a request for data connectivity to be
transmtted ?%rough the wireless network, and reattenpt the request at

| east one tinme when data connectivity fails; after the at |east one

reattenpted r equeﬁ}. f thedgc;[rr?pu?e? npr}ggcrgrlnvﬁrgalucI %% lcfaim aQCt\{fh\é%tine the wireless network
comprises a first wireless network and the step of repeating comprises the further step of
repeating the transmitting of requests through a second wireless network different from the

first wireless network.

15. The computer program product of claim 9, wherein the request for data

connectivity comprises a General Packet Radio Service (GPRS) attach request.

16. The computer program product of claim 9, wherein the request for data

connectivity comprises a Routing Area Update (RAU).

17. A mobile station, comprising:
One Or MOre Processors;
memory coupled to the one or more processors;
a wireless transceiver coupled to the one or more processors;
the one or more processors being operative to:
receive and store in memory a timer value which is based on a periodic
location update timer value broadcasted by a wireless communication network for use

in the mobile station;
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ti mer based on an alternative internal tinmer value when the alternative
internal timer value is less than the tinmer value, and otherw se activate
the tinmer based on the timer value; and repeat the transmtting of
requests for data connectivity after expiration of the tiner. 18. The
nobil e station of claim 17, wherein the one or nore processors are further
operative to: test whether the tiner value; wherein the activation of the
timer conprises activation of the timer based on the alternative internal
timer value if the alternative internal tinmer value is | ess than the tlrrer
val ue; and wherein theCey pVeaUpSioodatd FRIMEGtiEY 19 be (e iEEhibFqueR sheattrelesst | on
of the tinmer based.@brk, hideeldeHRE th¥§éq‘d€st hﬁc leésP@ne%lxﬁ@@ﬁ@itdaié%ohﬁbfcﬁh%ﬂstl mer
value is greater than the timer val ue. . The nobile station of claim17,
wherein the tiner conptiiesdis ayleastpag r@ﬂ@raptadwtmu@h@rﬁétmcwe%tmltdéabn HHVRE fer
val ue conprises atlﬁler@secﬁgr;-gn al?egxatJ@ﬁltéM'tilrd%r Shiad Wal @ig aﬁérﬁét%lr?temmﬁﬁ&' n
the alternative internal tinmer value 1s between m nut es. . The
nobi | e station of V@Ilfaismsimanmmfn’a]ﬂih@nd@ﬁ@mlﬁm@t!@@mﬁﬁl f@eﬁé bfis@ééaﬁheﬁljmtfhe
transmtting of regues $ through the wireless network. 22. The nobile
station of claim1l/, ere| n the wireless network conprises a first

wirel ess network and t tepeat Spdmnimigingoiprivsesior dpe seritagivith efterreapisaiios of 81§ of
requests through, 1g‘grsecond wirel ess network different fromthe first

wi rel ess networKk. The nobile station of claim 17, wherein the request
for data connectivity conprises a Ceneral Packet Radio Service (GPRS)
attach request. 39, 24..Th f er.el eguest
for data connecti \?/I ty cogmmﬂ:p Stagon igftc Sl lqﬁwégl%bm&é dne%&%@%@s&% e
comuni cat i ofur&y:sctpemnwmrrprl sing; a fi rst Wi rel ess conmmuni cati on network;
a second wrel esstecto %}%&Ell %pvarll‘?et work; a nobile station operative to

sel ect one of the Wr efEs g nétwork and the second wreless network
for conmmuni cati onwherbihethmdmvlaeorsdnambomar roipdien gotivation of the timer based on the

alternative internal timer value if the alternative internal timer value is less than the timer
value; and
wherein the activation of the timer further comprises activation of the timer based on

the timer value if the alternative internal timer value is greater than the timer value.

19. The mobile station of claim 17, wherein the timer comprises a timer 3302 and

the periodic location timer value comprises a timer 3212.

20. The mobile station of claim 17, wherein the alternative internal timer value is

between 5 and 30 minutes.

21. The mobile station of claim 17, wherein the repeating comprises repeating the

transmitting of requests through the wireless network.

22, The mobile station of claim 17, wherein the wireless network comprises a
first wireless network and the repeating comprises repeating the transmission of requests

through a second wireless network different from the first wireless network.

23. The mobile station of claim 17, wherein the request for data connectivity

comprises a General Packet Radio Service {GPRS) attach request.
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one or nore processors; nmenory coupled to the one or nore processors; a

W reless transceiver coupled to the one or nore processors; the one or
nore processors being operative to: receive and store in nenory a tiner

val ue which is based on a periodic |ocation update tiner val ue broadcasted
by the first wireless network for use in the nobile station; cause a
request for data connectivity to be transmtted through the first wireless
network, and reattenpt the request at |east one tinme when data

connectivity fails; after the at | east one reattenpted request for data
connectivity fails, activate a tiner based on an alternative internal

timer value when bhe &ht §{BAL kiBod BE ?I%H@'l?} WIBEInVEt YQubS be3sa thaRcihg

timer value, and otherwi se activate the tinmer based on the tiner val ué;

and after expPpaiscdnReptingires Update RdPeat the transmitting of requests for
data connectivity through either the first wireless network or the second
W reless network. 26. The commruni cation system of claim25, wherein the one
or nore processor 83 ar & copmunEptioFsian Emrigingt est the tiner val ue; 40

wherein the activghk@ngg“ﬁgﬁm&&ﬂgﬁmgﬁﬂg&%ses activation of the tiner based

on the alternative internal tinmer ve I'T the alternative internal tiner
val ue i s | ess thanastched wirpless comgiupsaticarmgtwinlsr ei n t he activati on of the

timer further CP”E%%@@ st%&(}d' %!;%PJ&QQ to°§e1écb8net LRE {ips%‘%v?xgles){het&/&%ahh '?ff‘ersei!ﬂdue
if the alternative i1 nterna I'mer value 1's greater than the tinmer val ue.
27. The commuamelessiconork ygtcemmuhicatiamssm 25, wherein the tinmer conprises a

timer 3302 and t Ll odi . j.on timer value conprises a tinmer 3212.
28. The comruni ca ggﬁﬁgéglgﬁygﬁ&ﬁb%in125, wherein the alternative internal

timer value is betweemedramde BOcavsanyt es. 29. The communi cation system of
claim 25, wherein the ren athgﬁfgqgrlses repeat i ng the transmtting of

requests through the firs PWOPHBF eSS %%€V3r(¥e§89%%%é conmuni cati on system

of claim 25, wherein theirtlepeaticayecanpled sehe one or more processors;

the one or more processors being operative to:

receive and store in memory a timer value which is based on a
periodic location update timer value broadcasted by the first wireless network
for use in the mobile station,

cause a request for data connectivity to be transmitted through the
first wireless network, and reattempt the request at least one time when data
connectivity fails;

after the at least one reattempted request for data connectivity fails,
activate a timer based on an alternative internal timer value when the
alternative internal timer value is less than the timer value, and otherwise
activate the timer based on the timer value; and

after expiration of the timer, repeat the transmitting of requests for
data connectivity through either the first wireless network or the second

wireless network.
26. The communication system of claim 25, wherein the one or more processors

are further operative to:

test the timer value;
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repeating the transm ssion of requests through the second w rel ess network.
31. The communi cati on system of claim 25, wherein the request for data
connectivity conprises a General Packet Radio Service (GPRS) attach
request. 32. The comuni cation system of claim 25, wherein the request for
data connectivity conprises a Routing Area Update (RAU). 41

wherein the activation of the timer comprises activation of the timer based on the
alternative internal timer value if the alternative internal timer value is less than the timer

value; and
wherein the activation of the timer further comprises activation of the timer based on

the timer value if the alternative internal timer value is greater than the timer value.

27. The communication system of claim 25, wherein the timer comprises a timer

3302 and the periodic location timer value comprises a timer 3212,

28. The communication system of claim 25, wherein the alternative internal timer

value 1s between 5 and 30 minutes.

29. The communication system of claim 25, wherein the repeating comprises

repeating the transmitting of requests through the first wireless network.

30. The communication system of claim 25, wherein the repeating comprises

repeating the transmission of requests through the second wireless network.

31. The communication system of claim 25, wherein the request for data

connectivity comprises a General Packet Radio Service (GPRS) attach request.

32. The communication system of claim 25, wherein the request for data

connectivity comprises a Routing Area Update (RAU).
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