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nobi | e conmuni cati on device, such as a cellular nobile station, may be
capabl e of making and receiving tel ephone calls and/or sending and
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"Network selection” is the particular process performed by the nobile
station for selecting the one communication network through which to

regi ster and operate. 25 Cellular tel ephony operation and network sel ection
schenes are docunented in standards specifications that govern the
behavi or of cellular nobile stations and associ ated systens. One

wel | - kgown cel lul ar standard is theGpb@loSkss em for Mbile

Communi cations (GSM standard. GSM U03. Z2Z/ European Techni cal Standards
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nobi |l e station behaves as it noves and roans between various regi ons and
countries to maintain coverage wwth networks (referred to as Public Land

Mobi IE 1 VéD 2 1%5/0(% 6 % E 004/ 001952 Networks or PLWMNs), primarily
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registers with one of a plurality of communication networks which are available within its

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

25 Cellular telephony operation and network selection schemes are documented in
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

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

counfries to maintain 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 o
receive 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 subscriber.
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carried traditional operation is undesirable, especially for mobile stations that are prlmanly

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 reject code, the
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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 scanning 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

make the service available. Preferably, the method is performed in connection with the

4
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is a block diagramillustrating a "FIG 2 is
a bl ock di agr aymofndicatvhi ey denmade datmenogeef dbe whitdle ststion odl Whdther the
mobi | 50 st %ftilie?egé network currently makes voice and data connectivity available and allowable to
the mobile station. 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
25  through the wireless network are reattempted 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 includc;f the

30 wireless network if the request for data connectivity is accepted by it.



5 FIG 3 is a block diagram show ng two GSM GPRS net wor ks and a nobile
station roamng between them FIG 4 is a block diagramillustrating a
nobile station in a region where there are several conmunication networks
of differeNtORPPEBO3F| Gs. 5, 6, and 7 forma flowhart foPCAGSHMHIPES2
network sel ection according to the 10 present application; and FIGs. 8, 9,
and 10 forma flowchart f B @Mbﬁ?ﬂﬂg(ﬁfﬁﬁf r di ng to the
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present application. DET SERFPTIHONTOF THE PREFERRED EMBODI MENTS 15
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sel ect a second wireless network for comruni cations without reattenpting
the request for data connectivity through the first wreless network one
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not is utilized. Such methods are applicable to mobile devices that operate in accordance

20 with any suitable communication standard, but are particularly applicable to advanced
General Packet Radio Service (GPRS) capable mobile stations. In this environment, the
method may place a priority on selecting a GPRS-capable network over a Global System
for Mobile Communications (GSM) only capable network.

In particular, reject code handling is utilized for a time-efficient selection of data-

25  capable networks. One illustrative technique of the present application includes the steps
of causing a request for data connectivity to be transmitted through a first wireless
network; reattempting the request for data connectivity through the first wireless network
one or more times if a rgject code comprising a non-critical error is received in response to
the request for data connectivity through the first wireless network; and attempting to

30 select a second wireless network for communications without reattempting the request for
data connectivity through the first wireless network one or more times if a reject code

comprising a critical error is received in response to the request for data connectivity

6
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With reference now to FIG. 1, an overview of how networks connect around the
world are described. GSM and GPRS networks are shown as example wireless
communication networks. The voice network known as GSM is the older component and

25  has been available since about 1992 while GPRS, a data component that has been
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

30  (3G) networks like Enhanced Data-rates for Global Evolution (EDGE) and Universal

Mobile Telecommunications Systems (UMTS), currently under development.
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via communication link 6. Network GSM1 14 from the USA also connects with GSM1 10

20 shown in the middle of BEurope. Other networks 16 through 28 are similarly

interconnected as shown. These interconnections férm the basis of traffic movement and
roaning support between the networks.

As a mobile station enters a given country or communication network coverage

area, it may be capable of communicating with one or more wireless GSM or GSM/GPRS

25  networks to receive data and voice signals, In England, for example, there are currently

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

30  performed by a mobile station randomly, based on the strongest received signal at the time

of arrival into the country,



5 conputer systens on the Internet. Depending on the exact functionality
provi ded, the nobile device may be referred to as a data nessagi ng devi ce,
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Network access requirements will also vary depending upon the type of network
20 219. For example, in the Mobitex and DataTAC networks, mobile station 115 is
registered on the network using a unique identification number associated with each
mobile station. In GPRS networks, however, netwoik access is associated with a
subscriber or user of mobile station 115. A GPRS mobile station therefore requires a
subscriber identity module (SIM) card in order to operate on a GPRS network. Without a
25  valid SIM card, a GPRS mobile station will not be fully functional. Local or non-network
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 carfy out
any other functions involving communications over the network 219. The SIM interface
244 is normally similar to a card-slot into which a SIM card can be inserted and removed.
30 The SIM card can have approximately 64K of memory and hold many key configuration,
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.

9



nobi l e station 115 may send and receive conmuni cati on signals over the
network 219. 5 Signals received by antenna 216 t hrough comruni cati on

net wor k 213}4@&04 nEut to receiver 212, which may perform such commpn
recei ver fuh@eloRd®as signal anplification, frequency dovirtTéoMPEY I,
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exanpl 6. by DSP O3B BRI L O et Hi e PRGEEGva Peed camalesgh
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not only pPignelssessivdrhymitomai2df tixoggatepminnicatibs aetprook R i srefioputte ceieirer
and 15 tr itter control.. For exanple, the gai.ns applied tq co ni cation
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through aulrefRhi¢ d6whbofP&kToa! filtdha chitiEh sbRBESIRR 8 ik BRPiRaR eiﬁé!tjiﬁﬂé e

S e

station 115 &{_nef erably includes a mcroprocessor 238 which control
overal | op®stn overintiHe. deaabeg toChgital (A.G3x domversione t ABhesanviersidrueli mgeaved

| east dat a_. ol ce co ni cati.ons, .are. perfaqrmed through .

conmuni ¢ a?sl@{r% f & ﬂ%\gf/ éoé%cﬁﬁ X P EPERGEEY &‘)I}C%?g% S‘é&’s’bg 41%%02\“%182 afd fRCqURg her
devi ceosubsyiss pemormitahinashe DEPAREAD! &Y 2didilar fhasler "BBRAY 1834 whandAsA agsess
menory (RAM) 226, .auxiliary input/output (1/0) subsystens 228, serial port

230, keybdupepssul indpdiar apoduationried spersiieg o6 examplhoby -DSRAGE and input to

i caty . d devi bsyst ly 25
dasi gnat od S PHEEF (iR 30BN BUARRE ARSI SR PR et
communi catanmpiificetiat add tfanseisspasovemts @amndiieltionURawsike B9 RY affeAN4 988,

"resident”_ or on-device functions. Notably, sone subsystens, such as
keyboar d &t 19F ophaprososses pommuRicAieR sighals, et alseaovides Butigeeiver and

comuRkcati,0ns: f t ch.: rd . e. for .
T anon oo AE B D T P L Ay b BT IRP i Bt
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Oper ati ng st.em sof t ware  ys by the m croprocessor 238 is preferably

st or ed ina%’b‘g?’%?‘élﬁ%lﬁ?le%ﬁeéﬂ%ﬁggéoas flash menory 224, which nmay instead be

a read-only nempspile £tw 194 p?éf@?f[a{é@r inthiAE @9 En iRk &BRLss81938 SR dont: DO HR

skilled in the art w appreci a
overall operation of the device. Communication functions, including at least data and

20 voice communications, are performed through communication subsystem 211.
Microprocessor 238 also interacts with further device subsystems such as the display 222,
flash memory 224, random access memory (RAM) 226, auxiliary input/output (I/O)
subsystems 228, serial port 230, keyboard 232, speaker 234, microphone 236, a short-
range communications subsystem 240 and any other device subsystems generally
25  designated as 242,

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

30  transmission over a communication network, and device-resident functions such as a

calculator or task list.
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that the operating system specific device applications, or parts thereof,
may be 5 tenporarily |oaded into a volatile menory such as RAM 226.

Recei ved conmunication signals may al so be stored in RAM 2
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m croprocessor 238, which preferably further processes the received signal
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keyboard or tel ephone-type keypad, in conjunction with the display 222 and

possi 'y aded, entoi theyn edgqtmg]el othroughidhe network 219, an auxiliary VO subsystem
228, serial port 230, short-range communications subsystem 240 or any other suitable

subsystem 242, and installed by a user in the RAM 226 or preferably a non-volatile stote

(not shown) for execution by the microprocessor 238. Such flexibility in application

installation increases the functionality of the device and may provide enhanced on-device

25  functions, communication-related functions, or both. For example, secure communication

applications may enable electronic commerce functions and other such financial
transactions to be performed using the mobile station 115.

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

30  microprocessor 238, which preferably further processes the received signal for output to

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
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sof t war e dobhsystads stch avbivocshedshgn recbiling hessyithmn ntalyr dsgbe damplenehesson

conmmuni cat i qn, net wor The al ternate downl oad path may fo anpl e be used
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communi cat'i on. A short-range communi cati ons subsystem 240 is a further
optional cdriboidentity whi chllimgypapiyothedéurhidon of arvemecelli on ofier weoise aatlliclaged

station 115 andt.di}ferent systens or devices, which need not necessarily
be sini| ar REVREGLIOr BEFRIe nhl e, the subsystem 25 240 rmay incl ude an

infrared devi cegegind pas SOOI Al BIE.C2 Rfddild ToARE1LF BERAPRA SN irfla pBleghI08kRIM
comuni cation nmodul e to provide for comunication with simlarly-enabl ed
systens amdsigianti GH3A)-bipe mebile statishofik whishr amckivoizatien twith @SMeGPRE:sktop

net wor ks an bi.| i roam, n etween. them.FIG 3 depigcts a

robi | & ot S0Pl bR sBafing ey Be B RB b S eElobelRvick ippRe D ol 4 oo,
This type20b wosd agbly hangeneniet i Srefdréfickalthiofgh il axteiEM Qlthitenst Woftvad ght
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communication network. The alternate download path may for example be used to load an
20 encryption key onto the device through a direct and thus reliable and trusted connection to
thereby enable secure device communication.

A short-range communications subsystem 240 is a further optional component
which may provide for communication between mobile station 115 and different systems
or devices, which need not necessarily be similar devices. For example, the subsystem

25 240 may include an infrared device and associated circnits and components or a
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

30  GSM/GPRS networks 120 and 125. This type of roaming arrangement is similar to how a
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
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nobil e station entering a given area or country can detect the GSM and
GSM GPRS networ ks through special RF radio channel interactions. The

illustrati (wo%%;sf)h ]3 provi des a quick reference sunmar é,éﬁg&ggﬁgdlpﬁ how

t he process Wor oam ng 5 rel ationshi ps between oper at
established mainly for billing issues. Special Inter operator tariff (10T)

ar r angenmendfSydi@aRBdas kAl veshatdbehneen waReiah@t o fdamifSNetreah fdebvoRS! W OF
GSM and GPRS traffic. It is these relationships that are reflected in the

PPLMN andnfpia/mialips tegtapingh givtchearpd 9T | cousiny tdap rdesicitba Gl aadMGEMESPRS

Network 1 is the hone,netwo 20..fo he user of nohile. station 0
The vome AsTubis GEFER SN R TRbrhablE Mk e Rhre B PG| o
net wor k (ijr‘s"lq_ iR aafpshcRORIdencet AinhaRS (e deShieeHow thBi frotddgtwagk WO RIbaRif:

mai ntained in a hone |ocation registry gHLR) 150, HLR 150 is used to

veri fySsubsletipadins befwetie ohemerh atoneitablisheth anaialy clon billing Hemres. s Bipseial bdes on

cach of t et GREL SRR REL Bl bt PRRshS Boe R Bflest FrctiSFLL IR, °.

radi 0- bas eghly @SN H8.GIFR X @dffe0 Mo @ctheoesl dRmekiat that ald ieflcde@at Sie TEIMBI t Y
of data throughput for a |arge nunber of service subscribers supported by

a singl e AsdESEIMIilsts wikindhqrmnye statiprpbI®Y cardsone such service is terned a

hone service praw i ] ; i i i

corvi co for o GryuetRg A {is GIhERE plS AR BRI NS SIS ARG LS.
m ght 1bavahe isinnghevwheRdos deviee ipradireeto 19Qhe domerRpligilght mobile haveork
several services 105, 110 that they access. The main conponents, | n GSM GPRS

networ k 12HPLNENLaRd Bibde staliops fegtstered pyighin dhpk gt oXspies Baphoned Mot #OPSGSN)
130, th PW : mlﬂ 5, -
the HL Re( %géﬁgy}\?ﬁecggﬁ r eglpgs(%' r@?ﬁ%ggcifa?%dt%é%{}ﬁ%%?@%rg?ﬁt ocat ?ggﬁm}ﬁ

regi stry) aidd%o cabfio heart subpalbeys, ombérr nBbidids.s thach onirddss rieswadkt hippoets a

coverage area of home network 0, it comuni cates via base station 145
back t hr olA1#e R SHORYES 19FTe 83%%é&13§8¥vwec%"°ﬁ?soi’ﬁ18‘értefi‘%§d9 %ﬁ%ﬁ%@%u on

115 i g5 | ogki &‘Qadfi(l‘}l'ba&ﬁv&hﬂ&‘%ion?m Grin¥cthi enkﬁﬁk%%%%atgﬁcﬁﬁﬁﬁﬁ QK data

networ ks available, it normally checks for the HP first. As the user

roams to Hmwoughent douniarge ovmbagiioweribe sebshdhers seppotad 120 singlnd.ctasa dornt
avai l abl e,. 30 ile s ion 115 scans f.or, _all, ayail abl e base. st ati.ons. 147
U a rece: vaie (RNl IR dnerpe Saiey 6 resneasd e Srfenpronider Fgbofet
skil'l ed i pjfiereahk privhary corBeahShpas séHade ﬁ?'ae§?b§gr@p ofSthbBilg safieso i 5, RF
signal strength is open to a wide range of settings and interpretations.
13 WO 20085¢1m4 gadhileptaicoadddangbt sz a single home service provider 100, or they might

20 have several services 105, 110 that they access.

The main components in GSM/GPRS network 125 include base station 145, the
serving GPRS support node (SGSN) 130, the gateway GPRS support node (GGSN) 140,
the Border GGSN node 135, the HLR (home location registry) 150 and the VLR (visitor
location registry) 155.

25 Conventionally, when mobile station 115 is within a coverage area of home
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. Asthe
user roams to another couniry or region where home network 120 is no longer available,

30  mobile station 115 scans for all available base stations 147 via received, nonmally radio
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.
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As an exanple, the GSM standards specify that a signal strength of -85dBm
or nore should be considered an appropriate level for a " strong enough'

si gnal . Hmwé%oy&gdgz hexact signal level is not essential {hﬁckggﬂ@ﬁgﬁézﬁgs

and net hods déscri erein, and other values may be uset
upon the particular network, nobile station or type of 5 network or nobile

stati on. Tﬂgsa% Stdnl18 A NGENE i@ dardd Eﬁelcﬁ'ﬁ?ghﬁé%ﬂ AlBat BednoSHoR -368BR BYmore

processes have pre- defined patterns. or GPRS network, for
exanpl e, ssdwmhi hg copgdatil cnsamprepriatietdvak tbri m ‘ttoagstmangar slgnajovBewevay, GEM

mobi |l e stations. There.is sone flexibility in.the t andar d allowing a
user to ha%cgﬁ)‘ﬁﬁalgﬁYfgi]% Pﬁh?qsﬁrﬁla:l ﬁo bﬁe’syétg%’éé’t“fldﬁeth?fsa‘?%%‘?a@%f}&m‘?l& Bl\é\é ?g‘eﬁsed
out si de of . h i i :

rel ations hY%E'&bIEE temegnusgﬁﬁl\il\géb%g%ﬁ%? pggft?ﬁfg%lﬁiﬁgla? zlgﬁ‘éds?k%ﬂp E?ﬁ@%ﬁiﬁl% t%qt)%tg ifon

115. Ofce maywotkeorsheabilosatickl5 has identified base stations 147 and thus the
networks within, jts range, it turns to the PPLM\ |list to see if one of the
net wor ks mat chelhesenBelgt io e e BetRPITiE  hat FCBoHORDE GRATeSHSHE RobF e

stations, Jdigeg iguinont ¥PESMVOhr PRI pbividrR, Yirt fiathpld SchhnBRplelRiofit akd on
115, nanmely an O-PPLMN and a U-PPLMN as shown in Fl & 2. The  user-defined
list is a definad ivé&ieystaelsrdsogryepting M sndbrlelsiationsd Thete iasomb dlegilityrin thé me.

Simlarly, mobile station 115 also h For bi dden, PLMN. ( FP i st, whi ch
" uses | WAL Ao R R R 0 1R RCHAGHG I PHErE L oh g Sl i 0

that agnetysed bulfRbLHhedTPIIM. BaGFAGRIORNEY iORSTRE A PRI, NAK thalrtlalitddip
either of these lists. In this case, the network can 20 preferably still be

used in rdsborrneliMNg corire dofmed dntables avitlobimabilststationr 10s dpncerhelilg$iatipn
di al og box .f.qr._exa 1.8 i wonrLk shoul . . n r ks
ore nor ety s FERRIC RS b Bt IR [ RS o Yangt TS S0P G

GGSN 135 gpd MR Tist khevest gadf thg nétmoskasattched dndtivosk RXBORRDRIN $istlescr i bed
herein to the extent necessarg to illustrate aspects of the _invention,

Further det ai | dngpnygatiopsl GBBSragbilsestatpmgr tistc 416 tva dxes i HRLIAAN; Jists wathiy ¢ |

and c al . i{Q <t | i S ort
for rggn‘i rt}%@@%%&%%ﬁ?&égg, 12%%%% C(Z"???)’gm&%%d%zo% . %engﬁsg“b)ih{&ginglg? Fon 115
exper i enc@seradgiinet] diwyasd aoitlatbhcoser@ges s i dodaisi ianlimited use @t nise torrbmiomeor
RF signals.frombase_ stations 145 or 147. Once_a signal is. acquired,

30 radlo SHBUGRIBPH BRI Fleo Frnaiforbigds: Bhiven (HOVBDUh AL e hed
e BRI T kRSB el e Mt Ut e o
GSM pr ot oackaitmng dperiatidy doesnatdblh intd4ither of these lists. In this case, the network can
20  preferably still be used in response to a confirmation by a mobile station user, through a
dialog box for example, as to which network shouid be used.

GPRS networks are normally linked through a GPRS routing exchange (GRX) 160
and a border GGSN 135 and 137. The signalirig involved with this exchange is described
herein to the extent necessary to illustrate aspects of the invention. Further details of GRX

25 160 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
30  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

14



WO 2005/ 048631 PCr/ CA2004/ 001952 capabilities. Wthin a GSM GPRS net wor k
t here exi sts a nmobi |l e country code (MCC) and a nobile network code (IMNC

whi ch cont rk assigned val ue and an access
The access ngﬁgéyonunber i ndicates the radio frequency rangexggﬂn?

net wor k, i.e. 900 MHz, 1800 MHz, 1900 MHz, etc. 5 As npbile station 115

sel ects a HELMBLKs. ththlﬁ?éi b@mm(s n@&vbﬁ@fhcré@uét@@xﬂ&ﬁl@@bﬁnt@nﬁodeﬂl\ﬂ%}jﬁﬁi its
identification code. For GSM GPRS, this code could include both the

| nt er nat i onatobb ietveorBudsde r(MiéQ) weharit mlyalm IWBle)tWQﬁk Fergpod aplpeNi areaccess
Subscri ber, l.dentit T i dent i .c nmunj,ca net wor k acc unt
or subscr |tﬁ‘flin8ﬁ0 dﬁ]ﬁ“b% kﬁb% F%CBS% P{"gﬂglf Cﬁﬁﬁg’é}rr ?l% AR i

i denti fi esht hewRbiileeo6t BLH AN SUS BAFLr1 900 M}lb&ﬁé‘l ber. If nobile station 115
is attenpting to attach to a network other than its honme network 120, such

as network 125, Asmehile kation héF selestoe nriwik, ihpénformsent faactio tlas piwikrk aso to

verify the _subscr,i pt.i on hi s ause ho n k 120
Vol 1ot er antdany He R icthiol SR o 25t R QBB b el o0, TR BRE e
verified, mrbidiengtMbbianSubskibbsIdhagauvist MRerhphhe MohiloBubicsibti Mentity
network 125. To one skilled in the art, this 15 procedure is simlar in a

GSM onl y K&Mi),kvhiel ddgatily Baomrpenivatior nssyorkeecome drovwbseringiony an ¢ Mepile

Comonent SR RN SR bufor i el b sMioh, v o

to opep ashegkBtr. @aﬁ@lﬁr@&tmiliﬁ%n%gﬂgwauﬁdh Banitweivoiber ma@vusdemeloo
through the local SGSN 132 in 20 GSM GPRS network in country-2 125. The

PDP cont esetakdaPssush aapriworl 1R8nthen dhe piher ngworkrhed prbussiied R Xaeswork
I LP o0
raner £ ¢ 400 Vet Hhe SapcBputh NitiQEREhYSRC R, EnlstBhyes HopRAIEb G, ERT1"C

vi siting nebiches HI& lmtoldlﬁer&nﬁle ifahé esbstiigtioreguasit, Ommeugﬂmﬁmnﬂfdnle@ﬁi‘dn137

and onward_ _to the_ correc connection in GRX_network 160.to0 .a
oo camondi 56 plipeib iy MRt 5 of N HERSHO 251 36 oh O (b e biFe.

this dete ﬁcgﬁ’ﬁﬂf?g s@;ﬁ% ﬁe attgcx?]é?@lﬁhé fek Gk iR thotigk FREWQR RE ‘B\Shﬁ%dby

nobi | & st rocess. Each interface in th

GSM GPRS ngsttigy Ineiveorkab\ebldd bo thiewndh fay Qg vedy @VIobld)sacﬂwmﬁlmgjs@dlterBéME@n
all base stations 145 and SGSN 130, is the Gb interface. Between SGSN 130
and GGSN $9gPP%Dtne Gn interface, which is al so used bet ween SGSN 130 and

border 30 GGSNAkAP att u\l%ﬁf'n%%k 149, ﬁ‘l@glléhﬂanﬁﬁrl‘is%llpe&@ eﬁ BﬁPa@ket
interface is used, and et ween border gat eways 135 and

the G i nD@tﬁf]%r@@cpls(HR@ctonmm hame service provider 100 through the local SGSN 132 111
20  GSM/GPRS network in country-2 125. The PDP context targets an APN and home

service 100. The PDP context also allocates an IP address for mobile station 115 so that

IP packets can be transmitted in either direction. SGSN 132 detects mobile station 115 as

a visiting mobile station 115 and routes the request through border GGSN 137 and onward

to the correct GRX connection in GRX network 160 to a corresponding border GGSN 135

25 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 protocol is

used. Between all base stations 145 and SGSN 130, is the Gb interface. Between SGSN

130 and GGSN 140 is the Gn interface, which is also used between SGSN 130 and border

30  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
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WO 2005/ 048631 PCT/ CA2004/ 001952 GRX network 160, all other foreign
networ k operators (FNO systens 165 can be reached, assum ng they have

comonly | I‘V%Z@Fe petvvor ks. GSM networ k standards speci g%gpca‘{zyfﬁdﬁ &yf

st eps that ?hti on 115 nust performto select a b Ion
GSM GPRS net wor k in country-2 125. First, 5 nobile station 115 nust

achi eve a gght ﬁétﬂ/oﬁ]m(f"ﬂmo E%re%fn J@hﬁ&@ optASRIENOMsideh D86 P be { %&ﬁe@n

Once signal streng IS establis d the network$§ associate eath
base statasemxiﬂgitbbyhaettcohheorﬂyhmhuhﬁ@@n@tvoﬁtsr ength criterion are

identified, nob t 11 ses.its PPLMN and FPL lists on the SIM
![O de!t elr m ne anbﬁf tne&S‘lﬁ %@}Cgquﬁ@@ctfgsﬁalfmh@ﬁ WGP ot NN%‘IEI’ Nitbiopel Ky gushn
115 CheCkspetrfb‘?mPELM}ledt'§Ba§cost '15,7 qaeGsM@Pﬁs%%arlelb 8/39 176t \A@{r

mat ches a network on the PPLMN Iist. Simlarly, nobile station 115 a
checks 5t hem&Pildatiors 1 1 3 mudiedcdravic ms:anﬂalmimlmenmmkeml ca?mgﬁabrsbamgm nvith ﬂheéxage of

th Wy | t ed 18 FPL th t k
excl uded JHHIRarGIoS SRR RgS PO Mo e aRS eEREIa) B R R ceites
to the PPLMYidniwhich FRRI fhe nfihAtdf @1gn§t11§reﬁ'i?,ﬁ1 @itb S Pire t Qer®i§ie8 %o&'ﬂ?stglflorf f'ﬁ

recently | ocated netvvorks based on signal strength. 15 FIG 4 is a
di agram i lusesits i’ﬁ’bﬁ@\l anddiIMNslisht porihé A1 hoe:gnt&nmnwmwhet Ith:enﬂdas ghe §imsér al

t Kk f di t l.n_FlI b '
egion wiheh s fTiof: WAHRES sion 18 ohssi RSPl lh sok e s 20 M efish
212, 334, 183ded ﬁét%orll:soﬁqatchésl WStk Véh Rier POISIE 1ibtl SidniRSSA RRMbilkhadtionacy
base station 212, 216, 218 has simlar RF strength fromthe point of

vi ew of mﬂlbilol @legk%theoﬁPIlW 1lafn@ @ﬂ’ﬁ%ﬂmlmb’i’hlél Q@%f-tqﬂ@nalﬂﬁrbléd@l véisapoof dter ong
enough” I Lo rk 2 215 cal
Recvork 3B foeglch SELEGRE Red Rl R Pt REWABI P o€ 0e BER s

are GPRS mmlcennmﬂnt ra@f)né hEtﬁ@ﬂeV@é ve MaAthand B2 BPRMVEN Gelvinedtile siaiopor ks
that are not GPRS capable. According to the present application, in order

for nobil 15y aéﬁ@rrmﬂa) %eéeq&a;w P the reqendly degstasi nefvorks baspdonraignal stwengdhi onal

nobi | e;station I
servi dbo - 1t St s SHER S Mty Rl BORUY R 153 AT EE R e
convent i osaterdESiropks alfidifferendlyipbe  $t FUGOA, hbbilwetation dasparshowh lin netepionks
fromwhich_ received signals are above any m ninmumrequired si nal strength

| evel and vl foHr ReteRrksdlh ALY 2RRe? 400 Facholdvingt Reteistationrd 2 Al 4.Hd opplSor
Sl nce thenlﬁl:%rméom Rt rds&&in&f %f ach%a@%t’@?ﬁ%e %?Ii ?1'6091@351 sm'?lﬁr

definitio e or erln |sI|st for exanple, if
Local Net sierigthl fid@bthe potrhef hleg.hefsrhoblﬁ stetidn |15 ted that nidbéle BEAtN 115 3tceiesn

nobil e station 115 nust canp o Ho ores
The 15bc FHRAnE cHaBE & s PR Rt Negpieol 217 BectaN v dh AnT & LR ehtTEe. of
Local Netwonly dn@28ealWidtébrk 4 225. Two of the networks 210 and 215 are GPRS capable

and two of the networks 220 and 225 are GSM-only networks that are not GPRS capable.

47 in

According to the present application, in order for mobile station 115 to maximize

its capabilities as a multi-functional mobile station (e.g. capable of both data and voice

25  communication services), it should select one of the GPRS networks 210 and 215. In
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

30  example, if Local Network 4 225 is the highest network listed in the PPLMN list 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
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16 WD 2005/ 048631 PCT/ CA2004/ 001952 does not support data communi cati ons,
may therefore not always be optimal for nobile station 115. To inprove the

capabi liti estation 115, the search for a better
pref er ably %(I%Iéoéﬂgﬁ%er factors into consideration. Since Mf@‘ﬁ@{/(ﬁy?%n 115
cannot 5 effectively comuni cate when signal strength is below a certain

l'evel , onl jogsehorsuppba siatastoaih 0MSatWnshmastiheRhre het gfvays IteN&iEnarer hepated,
subst ant i al lé as_descri bed above. According to one aspect of the
P

i nvent i on, Sigdeal %pabl e networks, such as GPRS networks, are then

|dent|f|ed Mbb .det,er ich f th ent

dat a- capabl e n:yt \?D"&’E@Jei ﬁs)lglcléézt%ﬂg?% i Qﬁ&gﬁe %atgijé) :i\g S%‘ﬂ\g’lr eli"?tg’f nebOFﬂ Eh

i n GSM GPRGefebblyetakfs sitat i ﬁﬂﬁ)rsl\@mﬂodc@&ddﬂﬁldﬁPLWn&d $hobilBiatin S1iat k@ihot 15
then checks_to ensure that an interconnection, such as a GRX network for a

GPRS net woflfectivelyApammuprae fden sienabstecngHe tskalaw frasninhieselhpglyawtworki se t y

dat a- capa k h f S t ey connect i.,0 t he
hone ne!tO Woérgt(i‘ﬂ‘fas SQ nghesot%%rsgng@ 5 a?%ca edp%Pgaﬁéﬁ% g egcméir;laiaﬁ%
t hen nobi | Acstrdingan oﬂzé5spé6Mﬂtﬁblﬁ‘Saehﬁoﬁ raaitd-Beghab btk b1k Chud B a8 GRS RE R orks

networks 15 that arfg: also in the preferred Iist until a link is found back
to the hon?ée HREWSERIIfGE  Mobile stetior 445 peat ten dletarainccwhish o tho identifipddata-

net wor k, ?le@‘ht%hif 18 G 25400 & g ?sjt %n ef{( e w%ﬂ{ 1£t(§@dh0&a§g$§b@§kmobﬂe

selectlon of a non at a- capa suc as a

descr ilifed s:nzbmm wd\llﬁéfenmblREEILMN hkte Neibiler Katkel €3 itlosm mwcla@do et 1840
after scan al| dat agzﬁp«g networks for links to the hone network.
This may BB eﬁ‘ﬁ’ g¢itame ﬁﬂl mebV Ik IeE 1 CRBSdtwotka jBYdlabl tothesharas e

mor e capabjckibike o %@rﬁ%eﬁﬁpmﬁqt Ozl @ﬁb@@@l@%&kn&{ it g)irefiﬂ[}ﬁ& QFE Ifma

ci rcumnst ances, even if ser can their

able to béntesonpewionHe thelioke nettazbrlorﬁroam theh bighesy mﬁiry:@rdata—tayableenawpﬂe;s to
access the |nt t at . ferrin ain 4. nobile station 115
oo rorly el D Bobi® P ionr T lseons et F5gmi e e ied: P B P PPN
StOre@sontlﬁatﬁfMI%{rﬂthe%f&T&ﬁE’ﬁ%ﬁl DEHMEY #68nd bRG MR efuﬂg %%OGERS Local
Networks 1 and 2, 210 and 215, whereas the GSM Local tworks 3 and 4, 220
and 225, repredBne linkaean kssfoohd foh cotateat watﬂlaﬁnbmenetmmkkﬁlenlmomtﬁmmmnslml on

A A S A R AR AT N
30 in FI Gnet‘krork h@ debdriiednObVOr Kitéativeiiiaub ﬂe%r@%éi@&ﬁn@ﬂeﬂx@d%@hﬂ—@%ﬁer
Net work 1 210, However since Local Network 1 210 does not have a
connect i ofc@amE el data-cppaie networks for links to the home network. This may be
20  particularly desirable when the data-capable networks have more capabilities compared to
a non-data-capable network. In some circumstances, even if a user cannot reach their
home network, they may be able to better use the mobile station on the new network, for
example, to access the Internet at large.
Referring again to FIG. 4, mobile station 115 normally has access to a preferred
25  network list 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
30 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
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PLMN 205, Local Network 2 215 will be tried next. Since this network does
have a Gp 17 WO 2005/ 048631 PCT/ CA2004/ 001952 1ink 240 back to home. PLWN

205 and ho LV provi der 200, it will be selected by, nnbj ion
Wo IRENIS pCTRA 08’4/(%&6’55 :
ca : k :
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not have a connection back to honme PLMN 205, the first GSM networ k woul d be
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hetvor ke it aledisfbidihad B PP IRE TR @nd itk piod B ingi 1 e
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referred to as nual network selection. After the user has selected a

network, it is @19 eGP EohivdiidiR § UbERKMDD i BiienaheRrapions 208 ananarupl”
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K I I e 5la 0g Dbox, aplcck

t hese manual network sel ections cou a standar
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anot her enbodi nent, the user 1t be presented wth a ox entrtled
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30 support GSM and those that support GSM GPRS and separates the two types
of net worRiwork, it is tried for connectivity back to home network 205 and, if successful, it is

20  added to the U-PPLMN.

The user interface (UI) to these manual network selections could be a standard

- dialog box, a pick list, a scrolling menu, or any other Ul selection models available. Tt will
be apparent to those skilled in the art that the Ul could also include the network
capabilities by showing capability identifying strings such as “GPRS” or “GSM” beside

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

30 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 are only
tried after all the GSM/GPRS networks have been tried and failed. The only failure
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The GSM only networks are placed on a Discouraged PLMN |ist (DPLMN) and are
only tried after all the GSM GPRS net wor ks have been tried and failed. The
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subsequent network sel ection procedur es. Nor mal Iy, nobile station 115 wil|
first 10 chedobilistaOoPRLIN |ist for new networks detected during a network

sel ection proc fore consu ng,t he U PPL | ist ma 0 be
possibly to conﬁ’fﬂﬁﬁﬁag ?Ifl%tlé"‘i t%é)ef‘fte%t BeWégNa{%gr@gngWg%S? BE‘T’ ore
the O PPLMPOINIS] 1istd GREMINAY be fs@fre® kRANRIRablE RN st&%sstuEh Gk IFR$ HoRbFoieg: by
t he hone network operator,” a hone service grow der, or a nobile station
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has only t t ed abi tly%eltlo rescan .for net
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however, it nay be desirable for the nobile stati on to periodically check

for a new hedurmsprsuiemthad -EPESNN BFRIt maywloibe pﬂ&ﬁb@ntmﬂobﬁgﬁ‘@r@éﬂ@bﬁ&'ﬁtﬂioﬁ he
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situation may al so ari se or Ot ypes O ‘ons an

where a nabittigide\toaoll&d Bﬁﬂi&llﬁdqefzmtwompwo@ambm&%eﬁﬂw Idkffdfeﬁl’cﬁlatm@bﬂbes
of networks which support different nobile station functl ons or services.

In FIG 4 5t3#9BiaM&cEt ati on 115 enters a new region or country and finds
ConeT 3, 25 Lot AR TN R e
travel s witinfitea abllietysamoa:tofmtarr;emcbrkrm@t is higirer mr;irmmpwﬁ tixgE-RIFLMNidh er the
G T a3 S s bl S R PP
0 the PPLbilciition, RoA6ral ARERNids!ab R ToP e $RSi1cARRId B eAdicRBY BNk
for a new network such as a GSM/GPRS network. This may be done even if the network
20 has a lower priority on the O-PPLMN and U-PPL.MN lists. This situation may also arise
for other types of mobile stations and networks, where a mobile device is enabled for
communications over different types of networks which support different mobile station
functions or services.
In FIG. 4, mobile station 115 enters a new region or country and finds coverage
25 (i.e. a ‘strong enough’ signal) with only one 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
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
30 115 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
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30 115 will attenpt to rescan for other data-capabl e networks not
previously seen or available wupon expiration of a tinme period or other
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goal of the rescanning process is to find an available data communication service for the

mobile station, rescanning is preferably disabled when a mobile station is already

operating within a network which has the data communication service already available.

When a current network is on the O-PPLMN list or the U-PLMN list, and a newly

25 discovered network is not on the PPLMN list, the mobile station may remain on the

current network instead of switching to a new network. It is likely that most GSM/GPRS

networks have been included somewhere on the O-PPLMN list or possibly the U-PPLMN

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

30  GSM/GPRS network. Acceptable signal strength differences may be stored, for example,

in a memory of a mobile station.
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signal strengths to avoid switching froma strong GSM network to a
significantly weaker 30 GSM GPRS networ k. Acceptable signal strength

di fference ored, for exanple, in a nenory of a i) i,on.
20 WO 2005?’6‘23‘%”3@?@/ CA2004/ 001952 Ti me-Ef fici ent Sel ect"?@ﬁd*ﬁs““?"t"%gz
Dat a- Capabl e Networks For Dat a- Capabl e Mbile Devices. Thus, a better and
non-traditi onal TiRGLIneE ferd 3 @&HBNOF 85RICAYEL1E Aetddba- FEPBRALLCPI Mobile
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procedure, the 5 nobile station may haye t et ermi ne whet her or not the
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Convent i onghldrks Fe FORIARE)SERE VO eIBME Siefvork WIBSESMYT A didhan PRIKAGS, Whi ch
may be accepte Sg?ggeni egsi)y thee'netﬁ/ofk.OIPV\}“IgEdatfz:{E servi cle ?s cdeni ed, the
nmobi | e5st atolole stattwmi wey Idivkfterdemrmineejvbether auset todddd sémvimm it Retualp tovlek

whi ch are as iated with different reasons for. service ni al.. Dependi n
on the 10 7ERL PothS, CORBURSEITE " fon CRRYMIZVEN o RIS UG PIkHRy
request t hgndat Rr3edath GE&vRGAVEIch nthyl b BEceSeRI Jr&Rnici R MEWMRNAkChARGEIataOr

the user cycles the power (off & on) of the nobile device. If the end user
is not viewvivg tshderdéd phaymobile hetimpbieteavest diffeomt (“esiget tduee wobed” efrorst Hiei on

is carried jn ol.ster the,user,.will, K not be. aware of it dat 3. servij.ce

Unaval | e vRGE e AssedilEs SRR b s Tof e Ba fkrih DR AR UEr, o
(e.g. pus ébt%o&@,ithe ﬂrﬁabﬂ@%ﬁiﬁ@ﬁ‘ﬁ&y HaRe & Wt%hﬁﬂit%éyir@ﬁl%ﬁmemrafa@eﬁ%e é%aiﬁ,_he
GPRS attach or a Routing Area Update (RAU) attenpt is not successful with

t he net wopkinfes egpirefs threnahaeik shaggrsnartheawsen ¢yeles dhepprer (off & onkplbe mabile

code), th bi tation conse jve I eat ts f.Q 10, fl :
fmee, 1 roelke dpnd G B RS Rt A ERYL A Sl MR e B
to five, tiagonBddred i @hbBRrNUsE ugel 46K nbt BEh¥alenifehadatéRESidamagiikbditgd"
state and start a timer, designated as 20 "timer 3302". Timer 3302 is set to

a val ueSt ik Anast gmt GSREIVE niEtpoBzn pugthidelr {8 & tpdy | Behien | Geatpushed samed
i 5 MERTSE. _ _
spec 13 catiogelen” 0h'3 SREGL UGB Breb1h FRIPOPRS A o L MRy HERRSs Update

i f one i s(RAOY aperapi et bycctdrénl mathwbieetwidr (algbnd Retsboalt teapomedomae kdogipt
receives the value faor tiner 3212 over-the-air by thg network ar, if one
i s not prohd EEtieY core) Histmebike staiiqn Gopgeculively reattcmpts foF ap e VPK%%%%‘- d

CreT b, BB IRRA ki LR el 8, Uil T M. nd
this tinsati@CA2seplpte gself Ado apEfEhDerdghitereddytatvandestat b sinzrtdesignaad as
del aygy (Gl S el §56 ¥ 8 10 PS05Y tafer Botm BRRE 39553212, which is a
periodic location update timer. See e.g. 3GPP specification 4.08 Release 1997. From
3GPP specification 24.08 Release 1999, the default value of T3302 is 12 minutes if one is
not provided by the network. 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
25  default value. If provided over-the-air by the network, the timer may be set to up to four
(4) hours. 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).
FIGs. 5, 6, and 7 form a flowchart which describes a specific method of automatic
30 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
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FIGs. 5, 6, and 7 forma flowhart which describes a specific nethod of
automatic 30 network selection perforned by a nobile station. This nethod
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RPLMN i knowl edged RPLMN. 1f there i RPLMNin step 502,
then the AGBYTGS SEUYT B Mol 1 B st o oheFion Wieroi fith BEURPRHRPIHHG her

that ;1bPLMMtFied Whelilte of ABBiRR: Hher LMY I(BLaN MN) f(step'582). ahn H@MRO4,
the nobile 15 station selects the HPLMN (step 506) in"this case where the
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and after Osl%g‘ﬁ'&ggi%e %ﬁz‘i\@\]tl%rémr?%kﬁ‘é%gg%f?soﬁl 'S ?ftﬁgre ‘%ﬁﬁ@{éﬁfﬁsn ile
station atbenpes thediobtle atation idrtHict Rehetiah abéreds RlHALE PT RPN BhQ)whethigtiBait hat
a connector P |eads to step 510 as _wel |, "avai ) is neant that

|, B lable", it
the 20 netWdMNi s najdhe spe ap ihe R@W&S@Qé%eﬁ SRES et bt ped.sthamaite by
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(e.g. obtalned rou proc pon —an unsuccess
regi strat HPLMN istawpildble afid aHowablESNF ENCACH $t€) 604,)the thebilhiticn seddodd then
receives a_reject caode fromthe network. The reject code is tested and, if
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L) on PUSSSELE p0n S n Wik et o R ot b 17 g e
523, t henNbieethabbidoanatiat P Oleadselvostes 51 Dak wéle st wynltabils”, it &f seamdhatsthe
20 network is available in the coverage area of the mobile station; by “allowable”, it is meant
that the network provides at least GSM service (e.g. obtained through a GSM attach
procedure). -
Upon an unsuccessful registration at step 510 (i.e. a GSM attach reject), the mobile
station receives a reject code from the network. The reject code is tested and, if the reject
25  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. If the
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
not have a value of 2 as identified in step 523, then the SIM is designated as invalid until
30  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
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510 (i.e. moGBYkAlbAHeRS ptF}emtste% sl getechi RLMYidnSidbmndieat 8dpisaoavnsiyal
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operation proceeds through a connector V . I'n step 516, the nobil
stati on maguEsted dbwingh this PdNRt (stabri®l §)r dVate ient petonoedtor W teadp tmstatet W Stdse
PDP conte r her.eaft.er. proce through a co tor U (F 7).
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In step 514, the mobile station may receive a reject code from the network in response to

the GPRS attach request and thereafter proceed through a connector T (FIG. 6). On the

other hand, in step 514 there may be a T3310 timer timeout or a low layer failure where

e

operation proceeds through a connector V (FIG. 6). In step 516, the mobile station may
25 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 Ul (FIG. 7).
In state 518, the mobile station may receive a user manual reselection of a network
and thereafter proceed through a connector S (FIG. 6). Also in state 518, the mobile
30 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
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may be a T3380 timer tineout where operation proceeds through a connector
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becomes available and allowable in state 526, then operation proceeds through connector

R.
Reference will now be made to FIG. 6, which continues with the automatic
network selection and particularly describes the handling of reject codes from networks in
25  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 a 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
code does not have a value of 3, 6, or 8 as identified in step 601, then flow proceeds to
30 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
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mobile station displays “Temporary Failure of Data Service” (siep 622) and proceeds to
check whether a timer T3302 is set to a value that is greater than a predetermined internal
timer value (step 606). The internal timer value is typically set to between 5 — 30 minutes,
and preferably greater than 12 minutes (e.g. between 13 and 30 minutes). Alternatively,
25  the internal timer value is set fo 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
value (step 612). Upon timeout from either of the timers at steps 608 and steps 612, then
30  operation proceeds through connector O (if attach reject/no network response) or

connector W (if RAU reject/no network response).
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6 m nutes. the HPLMN ti1mer 1s greater t m nut e
station sﬁ)arts an-internal timer tl for PLMN search (step 632). If the

HPLMY, fimer i s, ot 8% Slerd 120 0Caam-04458 s pLORs available, then the mobile station
displays “Data Service Refused on this Network™ (step 654) and proceeds to step 628. In
step 628, the mobile station checks whether the HPLMN timer is greater than 6 minutes.
If the HPLMN timer is greater than 6 minutes, the mobile station starts an internal timer t1
for PLMN search (step 632). If the HPLMN timer is not greater than 6 minutes, the

25  mobile station waits for the HPLMN timer to timeout (step 630). When a timeout occurs
from either step 630 or 632, the mobile station identifies whether the HPLMN or a GPRS
PIL.MN 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

30  timer or infernal 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
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the other hand, reject codes that are deemed critical are 27, 29, 30, 32, 33, and 25. Reject
code 27 corresponds to a missing or unknown APN; reject code 29 corresponds to a user
authentication failure; reject code 30 corresponds to the activation being rejected by the
GGSN; reject code 32 corresponds to the service option being unsupported; reject code 33

25  corresponds to the service option not being 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 U1 leads to step 704 as well. If the PDP
attempt counter is not greater than or equal to five, then operation proceeds through a

30 comnector 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)
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PLMN has been found (step 724). If the HPLMN or data-capable PLMN is found, then
operation proceeds through a connector Z. If no HPLMN or data-capable PL.MN is found,
then the mobile station starts the HPLMN timer or internal timer t1 (step 726).
Preferably, an indication is made in memory of the mobile station of whether the
25  wireless network currently makes the voice and data connectivity available to the mobile
station. 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
30  wireless network are reattempted 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
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HPLMN is not the same as the RPLMN (step 804). If “YES” at step 804, the mobile
station displays “Select HPLMN” (step 806) in this case where the RPLMN is available
and the HPLMN is available and allowable. If “NO” at step 804, the mobile station
selects the RPLMN (step 808) and attempts registration (“GSM attach™) with it (step 810).
25  If the end user selects “YES” in step 806 for selection of the HPLMN, then flow proceeds
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 performed through a
30 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
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station displays "Sel ect HPLMN' (step 806) in this case where the RPLMN i s
available and the HPLMN is avail able and allowable. If "NO' at step 804,

t he nobile i el ects the RPLWN (step 808) and atte i tion
(" GSM attac‘ﬁb?rj%%?%“?t (step 810). 25 If the end user sel ;’FCZ{']ZQ&;@&%E&{)% step

806 for selection of the HPLMN, then flow proceeds through a connector F

to step 81 : t Syqg NGl n _f roceeds
to step sodrcriFs PRDERIMNTERA RS, Nold ot h MR A trab{ Foite¥he, B %BRA
i s indi cat 8, ithe mobile Steilondhspltayivefa tdee k] &istiahicdn f&kek S herdifep

812 is al so performed through 30 connector . G as well. Next, the nobile
station i d&FFH fggoqsg@t et RECPLARP it StEfSNE B fythe imabilerintigatidensifiopitieas the
(step 850) HNOY 3 R t 14 to b
Goscri bed T5ey PEPN R gEMBRBRg hPiep PERI BRCCHBIR ah S, GBHRH shicg®s
regi st & edioastep 832D wAE 20 5h QI BG4t dACHAITARO R0 1THE2S Nepes&tes [DthetdaidusBE MN
(state 85 & leads to state 852. In state 852,

2 t a. t
the nobi | egcha'f‘}s‘@;,@ﬂ%g; PicarimD. Pasrraisn Rpowds deopgh capnasiordy hioplerfies
thereaft erogepa&ﬁﬁgpggcéeﬁﬁ IR GRVRSE DS, @urtﬁ‘blﬁgﬁt&e%ﬁt & 81?1%1)11%%&&9%{% ile

station identifi that the™ current PLMN Is onl'y and any
becones awaptradice,anoperaftdoverape ooebtsn Svithoths tFIVBGEehdnwhereaftthprozedl tieough
station di sgjlj%%%régel ect GPRS Network?". If the end user selects "YES' for
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e en

specific value of 2 as identified in step 857, t ow continues through
a connect 6pdmdoes| Rott hpver ejspenific yelde afo@s inoteth8§8 them plae STMcisvdisignatsfl ds2"

B L T
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20  appear (step 858) and proceeds through connector H when one does. If one or more
PLMNSs are available at step 821, the mobile station proceeds to step 828 to be described
later.
If in step 850, the mobile station identifies that the PLMN is not GSM-only (i.e. it
may offer data service), then the mobile station attempts a GPRS attach request with the
25  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.
30 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 8§14 there may be a T3310 timer timeout where operation
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a connector F; otherwise if any other PLMN becomes available, operation proceeds

20 through a connector H. If there is any PLMN available in step 820, then the mobile station
then displays “Select Network” for the user to choose whether to manually select a
network (step 828). Note that a connector H leads to step 828 as well. If the user selects
“YES” at step 828, the mobile station displays all available PLMNS in order and gives the

user the option to select one of the PLMNs (step 830). Note that a connector C leads to

25  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 a 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

30 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
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any other value (i:e. not 7, 11, 12, 13, or 14) as identified in step 902, the rejection is
deemed non-critical and operation proceeds to step 904 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;
25  amnon-critical error is not critical but rather is one in which there is a problem or fault with
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
30  services not allowed; a value 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
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916, operation proceeds through connector C. If the user selects “NO” at step 916, the
mobile station displays “Data Service Refused on this Network” (step 918). At step 914
from earlier step 902, the mobile station displays “Data Service Refused on this Network™
and prompts for end user selection of a network. After step 914, operation proceeds to

25  step 916, described previously above.
Reference will now be made to FIG. 10, which continues with the manual network
selection and particularly describes the handling of reject codes from networks in response
to PDP context requests from a mobile station. Connector C2 is from step 818 of FIG. 8,
where the network sends a PDP deactivation to the mobile station. Connector X is from
30 step 816 of FIG. 8, where the network sends a reject code to the mobile station in response
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
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to an LLChes, tBNDGRration progecdsrio sbmpeck@ 3. ﬂﬂt@em dteengpitaioitoter fsogmater thes
whet hzeor t(f)lreeun[%IlD tgtlli np&eﬁotﬁg trr?(r)biies station displays “Data Connection Refused on this
Network” and prompts the user whether to manually “Select Network™ (step 1004). If the
user chooses “YES” for manually selecting a network at step 1006, then operation
proceeds through connector C. If the user chooses “NO” for manually selecting a network
at step 1006, then the mobile station displays “Data Connection Refused” (step 1008).
25  Next, if the error is non-critical, then the mobile station starts a timer t1; otherwise the
mobile station 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.
30  In general, a scanning 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
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greater than or equal to five (5). If the PDP attenpt counter is not
greater than or equal to five, then operation proceeds to connector X3. If

the PDP attenpt counter is greater than 20 or equal to five hen t he
nobi | e staﬂ@gﬂ"a‘i"%ﬁﬁ?bys "Data Connection Refused on this Pﬁ@f‘%&ff'i’(“mﬂéﬁ&
pronpts the user whether to manually "Sel ect Network"” (step 1004). If the

user chooses "YES" .for,manually. sel ecti.ng a. rk at step .100 t hen

oper at | on Ty eREBIEe TG RLror e pfe PRl R B thaB i Bt e e
nmanual |y sliemt iHef R W KegidbrsSWaR al @8Hmiheioh he:twBid kigit Shaltes ORe data
di spl ays "Data Connection Refused" (step 1008). 25 Next, if the error is

non-criti cammihesiionheserotd | avageblei overst ar pefwark | that fails o0 hevalip sthet Hata

nobile station waits for. the.user t uad | el.ect network (step 1010).
T the tl STHERCHioRBkeq PaREres B Ia dheite DR SR e uss BR Hlign
connector X3 .crehiHS ofMBid8d 5RO ridRRAEPh Sk R Tiske! BE 1D Gade, GRATRGHI A A
network to provide one or nore comrunication services for a nobile station

have been adeigny i bégher prigatiaid the [BOritiredaperak lish ts 8 sanimgniegivnatatgerk that

erformed by t nobi | e tion to.identify. one qr, ,nor i cat.i
ISlet wor ks \m%i‘rfﬁqgﬁﬂﬁbc:’?t a@@%ﬁé@%‘r‘%ﬂio&%ﬁl I saé'?@?bé% a?lﬁ agﬁ’%gr g’pﬁ: ((g:)‘Qer a
coverage gbffnun]dRioNOidtheris tigd | R8s indentinf 1185 evhlitCRo@bvérhend demlkl Adt@drk is

comuni cation 34 WO 2005/048631 PCT/ CA2004/ 001952 networks nake a data
comuni catiapiaied v the kighest ptbrtynsiverkdonepnmaniceden with tineokbesedon.st at i on

commutpeati on SuMoRsalLT, dbipeR ol IR e Bl e ARGy 0P (5T

communi catin@efFielont Geleaticti bABAE-cafidé eediris forh@ataelfudle hiobjlerstaioned Ome
connection with 5 the creation of one or nore prioritized network lists. In

this casejllustativemateod ehthegeseat appjiretian ARyRdss e istPs1of GaRsINE @ 15AYSH 95 zed

network Ii C I i : ; t hgwwal.c
conmuni Catdlgttgn&glgrg{\:/t?‘gg av g:éf%@%@@%ﬁgp%%gﬁgt '?;21 ¥ffq?ssov er \62&’ %Sﬁ'rér}lﬂil%l atfa}eon
net wor k t hajuestos daed corhectiviyy éhremdh tHeofirsy evireléssenchwork omd wombore simes if a

mai nt ai ned .as the highest priority netwprk for communication with th
mobi | &5 st ZiFGIFode GoMPUaREAyRYNSILCal CHET &HEeripd 17 é%“ﬁﬁ?s(‘j’dé’stgﬁ')fre‘%‘}’?ét {9? g@@m

applicati l.J: 418 Gl I i 5 rks
o dat a. Comasl et bRbyh RSl R oR o o P e
appl i cat i astwionk | fod esonirhenisatbps withowu séatigmpting gihesteghest fotadata cammedsivityi t y

request  { BFouER BedRNELFIcH TSP Bttt FRE FPFSE A9 S08 FEPHBNRE BiBts
nore ti megnhf isdedvd®inSelpdrRto 4R ISt RE At @imebidihCRko @l @k first wiededsved
in response to the request for data" connectivity through the first
Wi rel 28&s nefvds.kA aiigaberreripdesnged onssial which 4 pogoanat prabdre o fault exists with
the network or service subscription associated with the end user. Conventionally, the time
period between the first attempt for data connectivity through the first wireless network
(including all reattempts) and the first attempt for data connectivity through the second
wireless network may be between about 25 minutes and 4 hours. As apparent, the
25 ir‘lventive techniques reduce this time period to provide for a more time-efficient selection
of a data-capable network. Note that a computer program product of the present
application includes a storage medium and computer instructions stored on the storage
medium, where the computer instructions are executable by a processor for performing the
method described above.
30 An indication may be made in memory of the mobile station of whether the

wireless network currently makes data connectivity available to the mobile station. The

indication for the wireless network may be indicative of “currently available data
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network for comruni cations w thout reattenpting the request for data
connectivity through the first wireless network one or nore tines if a
rej ect code conprising a critical error is received in response to the
request foM@ael/é¥ihectivity through the first wrel ess PETHAWG K19
critical error is deened one in which a permanent problemor fault exists

wth the network ar..service subscription associated . wth the end user.
Convent i on&lT§Ct e 1f theredapat i%%rdgag%tc : tlflﬁ‘élsf ?°r°§ftegtbtye W GFSSRf WOk, or

connect i Vi foichiy oWy hcﬁr?%tl@hxhﬁbaﬂﬁm@ lig@ScoRBLMRAK if IHRCKHIt: %ed@gbmgnﬁghg%ﬂ@t s)

and the first attenpt for data connectivity thfough the secon el"ess

net wor k negritivel beomvsarcabslior E5heionatoe snan degbekis fos datAscapgaivétyt thraulghk tRS
inventive techniques reduce this tim riod to pravide for a re ..
e ef £ 1 GVERES AFaRek i B aiat AVOMBLBTE Tiot wIRRIA NGRRLY Y B GOtk
progr am prighish 98 of BstRIrRBERALly ARRILISAE R doRRdMIRS ng}]v@&rﬁé SOfdRIb&RNd

conputer instructions stored on the storage nediunj ere the conpute

i nstructi dhshar bstendudisadbt witelesa npivonk ssibe rfjoct qde compriagpgt the critied!eor is
descri bed above, 30 An indication be made in ry of. the bil e
tat on off CHREEHE T {Heone B BUCTHBT Y A= E PRy RRUSt i WIEBAHRRTPYS ¢y
avai | abl e @ rd@nipRlil WRh&kt albQRs; HdWeevel HY ISRl BEHBEHMARI RS SeRRENeF K
may be indicative of "currently ‘available data 35 W) 2005/048631

PCT/ CA200419 04982t farodate conndctiyity ii§ actaptedeuebt M@nygateat,dmm@r,ihhbtl_gomes
ot o dBnndbrT RS i ERR BF WO Enesd amob Bt otn G St fRpar L RRgRo g ©

recei ved @fatioh. t he one or nore requests for data connectivity through the

w rel ess network are reattenpted w thout success. Simlar results may be
achi eved 5 t hr dugholilrestefion dfj the presenlrappheatipnuivglralies aiylee o Mare qUAPRSEAIBVI t y

The Tef sctiaisid SRRBFTR Ik onsEitoft pofsshihy it FRiPEa Mooy SRR e or

nmore request sr ntire pedoBssOBNNELE bié by nidié pr@bssbiRearviohla€iss td ehvverkreqadse for
reattenpted w thout success; however the list fails to include the wirel ess
net woik i flatar prameglivibsto gy trapsmitted ihereh 4 fipst| wirglesse pelvepthywith vsenofafie
event, ho g rk i [ ' j L Qrity
metvor k1 S egess REel el 8 bl AL AR Gy EUINRE TR G Y
present apgivothatonenr nteb wites ifRaemct tedecduimRgs o hsn-criteaDéyorciouplapetdtia t he
one or nore g{;ocessors, andfoa i rel ess transcei led to the _one or
r ﬁﬁigléa

mor e pr ocBSBIRE. loTHE BMer foflads SPRRRSEEHY o _@3%@3%3? Vereless gt and
request | oferipr ool PIABAHI WY NG fof 8nhlnReAibAL @BuPrebhbapinl ! s

network wth use o
20 request for data connectivity through the first wireless network one or more times if a

reject code comprising a critical error is received in response to the request for data

connectivity through the first wireless network. A communication system of the present

application includes a first wireless communication network, a second wireless

communication network, and a mobile station operative to select one of the first wireless

25 communication network and the second wireless communication network for

communications. The mobile station of the communication system includes the
components described above. ‘

It will be appreciated that the above description relates to preferred embodiments

by way of example only. Many variations thereof will be obvious to knowledgeable in the

30  field to which the invention pertains, and such variations are within the scope of the

invention as described and claimed, whether or not expressly described. For example,

although the detailed description has strictly used the term “network™ in context of the
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Wi rel ess transceiver; reattenpt the request for data connectivity through
the first wwreless network one or nore tines if a reject code conprising a
non-critical error is received in response to the request for dat

a
connect i vi tYOLHFOEYH t he first wirel ess network; and att &fffCARMEMIZE o
second wireless network for conmunications w thout reattenpting the 20

request fo s tlvihy t Jfirst wirel ess.network on
et o PRy FRIRRE WL o AEBHOR DR Fholioell 350 R 0B e
response tinvthitorn eguegbadlgrindaties selosmacbetvickl sublsectithst Se nbtwosks WJheligss
networ k. A conmuni cation systemof the present application includes a

first wirel@¥ercabrolicederanindstidunl kella Aearnibenaxpapies sltheushramhadanerss of

net wor k, : ' ' ' he first .wireless
25 commun; SarT AR RieRALIE ARSRAL dEckr 3R CEMERRS herkBiis hoflh b o)
communiscat daasapablemobid biatisisa i divuld bé heprecard nhaaht ¢ivenyish embEhiiges t he
conponents described ahove. It wll be appreciated that the above

descri pti ofchspitaks, tephlestatiops fndmsodeare dibe ntsptigays aplierblae ethsneystembny
vari ations. .ther i ohyi Lh. the . fiel.d to
Wi ch t he oot e B R RBich K S EARGAR Sl il o Ll
t he i nventéxentas Gasdyj bétloagid tht antbile ddvidcheficaimbotideniassl phedier bbed.
For exanple, although the detailed, description has strictly used the term
"net wor k" GORUBEHEAEN TeFVerke ava BNV DB Da®ERP hECTIVEIREE (U D HIOEY SOMPHBeR | ve
met ho (whi ; i ' i,nsi. 4! he
mvent fon Ty BRAZ R M RHACh Blork BFRAARES I adt RBLA AR CRTEMRI hould

i ncl udi ng nohé&t arkaslidaitehs irdagreeatem ok viaweal cel | s. As anot her exanpl e,

al t hough enbodi nents of the invention have placed an enphasis on GSM and
GSM GPRS networ ks, and voice and 5 dat a-capable nobile stations, it should
be appreciated that the invention is not limted to such networks, nobile
stations, and services. The invention is applicable to other systens in
whi ch nobile stations are enabl ed for conmunication services available to
different extents. Finally, although the nobile device oftentines
identifies a plurality of comrunication networks available within its
geographi c coverage area, it may sonetines 10 identify only a single
avai | abl e network with which to act upon; this understanding should not in
any way limt the interpretation of the clains. 37 CLAIM5 1. A nethod for
use by a nobile station in selecting a wirel ess comruni cation
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network for conmmunications wth the nobile station, the nethod conprising:
causing a request for data connectivity to be transmtted through a first
wireless network in attenpt to select the first wirel ess network for
comuni cations; reattenpting the request for data connectivity through the
first wireless network at |least one tine if a reject code conprising a
non-critical error is received fromthe first wreless network by the
nobile station in response to the request for data connectivity through
the first ﬁ%%@@@ss network; attenpting to select a second wirel ess network
for conmun ns after the request for data connectivity through the
first wireless network is reattenpted the at |east one tinme wthout

success; and ﬁt te ertA R HoR f&ekse® atrﬁ@nl% eGAMlink I8} @Saswﬂﬁfséé‘?:ﬁﬂﬁmfuﬁircanon

conmuni catl t hou reatte e requyest for data connectivity
through t h’ée \gf’r %"Flé‘f“é‘?gmﬁe‘f’\% “?qtfﬂe ﬁ?t‘qnegéetmeﬂ&‘??ewﬁpﬁ’émgf a reject code
conprising a Qarlmlg & gquest fordajasconggceiigen tetomsmitied fhirough aViirstebiedss net wor k by

the mobi | ene%&aﬁ(u@até@t FSSRADESE i \:&mesg ﬁaweﬁéfoif nglﬁah@an%R@nectl vity through
the first wireless n %H wheérein the request

for data conrfé?:tfeP\W'P%%édﬁ%}eFtsfé’édat%lcQﬁé‘?Fé‘P’aY %‘Eﬂ?é@e P elegsmePEEk GPRS)
att ach rege®stne Bne fhacpetdedd cafproimi anob;crivha reeion ist heeived drres theffost dat a

connect i vi i ) est.
The net hod&;ﬁé?i&‘glﬁ‘ig?ﬁ?l?@ %‘hgrnf&gg@%i)%@?ggfﬁg&% eenrlg3 %QEI fﬁggé\}%@a%ggrﬁ? e rej ect

code conpriEush the frstyieelgss BHWEFK by i denti fyi ng V\/net her the reject code
corresponds taveapyrertoaeledtta speand | vamlas nétantkt fot batmenicaions ke het laguekt r st

wirel ess ngtwor gon%ctﬁﬁfz mraggggupgf:sﬁ Lk e e agagﬁ]laea@eqnoye@& fe ﬁﬂefs'f'gi%f:utﬁﬁé of the

nobi | e stat|on. clarm1l, fu er conprising ent1fying
that the r‘éﬁ*@&ffs”&%% 8¢ a critical/non-critical error by conmparing the
rej ect code anemptirgac helen ehcofecandphivlass inbtyoelf fof coamunioatgs atodtdent i f yi ng a

mat ch bet Xj@ﬁ@rr%rl a% {hgjiéﬁl\%\% f&ocfla?a &fa(ﬁngec?ogy %}o&tgﬂefltleo}irlé{ ?Ilrlsicteélstr% wo@ﬁ rfl'f?erat fegg :

The net ho erelrn or data
connect i vid UMb Eect prerPIBEiSiRg A 6Tikes egk %@q%wé@) ff@m G &irst weleéﬁmt ing the
request Umetworby &8 rpeteld etadominne@shonsinioalic @fjudsi 158 Gata Connbhievityehdoagh @é cl ai m
1, wherei i the A4t alvoheattenpting is perforned by the nmobile station

Wi t hout user 1 ntervention.

2. The method of claim 1, wherein the request for data connectivity comprises
a General Packet Radio Service (GPRS) attach request,

3 The method of claim 1, wherein the request for data connectivity comprises
a Packet Data Protocol (PDP) Context request.

4, The method of claim 1, further comprising:
identifying whether the reject code comprises a critical error by identifying whether
the reject code corresponds to a permanent problem or fault that exists with the first
wireless network or service subscription associated with an end user of the mobile station.

5. The method of claim 1, further comprising:
identifying that the reject code is a critical/non-critical error by comparing the reject
code with each one of a plurality of error codes and identifying a match between the reject
code and one of the plurality of error codes.

6. The method of claim 1, wherein the act of reattempting the request for data
connectivity through the first wireless network comprises reattempting the request up to a
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8. The method of claim1, further conprising: maintaining an indication of
whet her the first wireless network currently nakes a voice and data
connectivity available to the nobile station; wherein the indication for
the first wireless network is indicative of currently available data
connectivity if the request for data connectivity is accepted; wherein the
indication for the first wireless network is indicative of currently
unavai l abl e data connectivity if the reject code conprising the critical
error is received; rein the indication for the first wreless

and V\%&:‘}
net wor k i sPEIET ERIEAPETBET AP ¥eSnt Iy unavai | abl e data connectivity after the
request for data connectivity through the first wreless network is

reattenpted theyat |BasheiCorlddms 1%&%%@ WG GE StterdptinkNE pdFRirRed pPneC! ai m
mai nt.ai ni n i st of currentlljy unavai |l abl’'e data

1, furth
ser V|u(r:e ﬁ:ﬂ“g\%g%g“?’%%ﬂ‘ét %Hpqeglegrgoém“ on; wherein the list includes the

first wireless network if the reject code conprising the critical error is

recei ved; wherein thgeldh&tod d¥ClAas rdrier gd,ﬁp}gm\g rel ess network if the
| ess network is

request for dat.a connect V|t iIrst wir

et o iR RIS S of WE TR B R e o g P £ e 1 st
fails to |V®®dewdédatheoﬂnectgntywvarubte§e theaholbielstatibn;t he request for data
connecti Vi ty yiera€ aRRb&Stion Yor tﬂ‘ﬁrs%ﬁr@l@g r%tw&rl(%! 1%%21&\)@’%? Iy Ughtl?r}@alfaﬁﬂéues'[

for data cpnnecti vi t)yf ]Wz‘prl ses a Routing Area equest
The net hod 25 CoRMEsHIIf REYEARsHof ﬁ‘gaF@}n@@tV‘%dﬁj@C% rising the critical
error has a wietaiethefindicwionfforihe fidst wirZlesshidtwakds ihdicath.of Threemigt hod of claim

1, wherei rhnﬁﬁ%aﬁlgld%tcoﬁfégﬁwg’qm%' %E{ggo&%nﬁ)ﬁsﬁlk Gid crﬁ{cﬁl%rrror 1ssrelsélﬂéd09%d ve

that data services are, not W re
met hod of cl arhsretn Hgdrdieation fqqehe st B’ffdﬁﬁstf?ﬁtﬁfk fgindigatygof e¥rgE second
W rel ess netwiinie figtn coopmivitycdt: e sequsst fardacy svagectmity thrdugh i fiist St Wi r el ess

(0 Poany T B peRofiis FRGAREE e BE RO BEG &t of "t he mobi | ¢

station. 14. A conputer program product, conprising: a storage nedium
conput er instrgcti ofMke atetioddf oRink mefuﬂhaf@g@)rlmgli um the conputer

instructions nl&%tﬂﬂmg %)iﬁf:&t(%ptlegtI)b\Yna@alﬂ'Bf%CﬁE vaure(%{etworks for the mobile station;
wherein the list includes the first wireless network if the reject code comprising the
critical error is received;
wherein the list includes the first wireless network if the request for data connectivity
through the first wireless network is reattempted the at least one time without success; and
wherein the list fails to include the first wireless network if the request for data
connectivity is accepted.

10. The method of claim 1, wherein the request for data connectivity comprises
a Routing Area Update (RAU) request.

11. The method of claim 1, wherein the reject code comprising the critical error
has a value of one of 7, 11, 12, 13, and 14.

12, The method of claim 1, wherein the reject code comprising the critical error
is indicative that data services are not allowed by the first wireless network.

13. The method of claim 1, wherein the act of attempting to select the second

wireless network for communications is performed only if the first wireless network is not
on an Operator Controlled Public Land Mobile Network (O-PLMN) list or a User
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causing a request for data connectivity to be transmtted through a first
wireless network in attenpt to select the first wireless network for

comuni cations; reattenpting the request for data connectivity through the
first wireless network if a reject code conprising a non-critical error is
received fromthe first wreless network in response to the request for
data connectivity through the first wreless network; attenpting to sel ect
a second wireless network for comruni cations after the request for data
connecti vi thr irst.wireless network is reattenpted the at

| east one ¢¥%§Qﬁ§FﬂEU§H§ﬁi%@§QFt%é € ($§$ﬁﬁﬁﬁb to select a the second

w reless network for communi cations without reattenpting the request for
data connecti viigy thgesgbutiNfofiamSrodct, bapdsiRgt work if a reject code
conprising a critical .error is received In response to the request for data
connectivity 2 ¥NPBUTRYERe first wirel ess network. 15. The conputer program
product of cl@mpukdnswhaioes stoteh en tiegu@sge mhetiurdatha comprierdattiveiitng beimgpr i ses a

Ceneral Pagkaliaonegl 9 prrtdhCer:( GPRS) attach request. 16. The conputer
program product of cFai m 14, ﬁger ein the request for data _cgnnectivity

conprises a Packet“EiEA FIBEsH &8 e spiecEy i e be teatybed thropgh a i conput er
pr ogr am pr oductwiodless netiworkl 4, attednpt teiseledthise itrpirtless neitwisk farcbmonsicationsf ur t her

executable for: iqeffehd vdtl e WORERE: dPednflBOhy BRCIEN GV S8R i Ll cal

error by identif}un _whe e reject code corresponds to a pernanent
probl em or faul® "i"ﬁgt‘f %ehe]eSt OGPPSR § Ronsgriticg) T dsEeciEqd e thsrfugler vi ce
subscri ption aseici¢saneshonii imhresponend thesequestd fot tea ombiedtizitg tiabughrthe fiflt The
conput er progr add ﬁ&%ﬂpf claim 14, wherein the conputer instructions
are further executable for: identifying that the reject code is a
critical/non-cri tid&PPEEeselps aé%“r?ﬁél“i“ﬁ&sﬁ réwpid fep pommpyHwtigns Htee §8h one of
a plurality of requesrfocdaesonnadivitgd envughythafrsawiralessinebadrveenatdaepadaheat code

and one of thep| |4 codes. 40 19. The conputer program
product of cIaih%sgéff,%t%egvrvgllgoﬁl?%{ecg‘{s?’ear?rlgting the request for data

connect i vi t y #FPBRASHO Seiect i thastecqidrwirdess npgtoplo fak cemmppicalions withedtenpt i ng t he
request upedtemptipg ddetqesniaedhtdeonberiviof thkdupRshe 2@t witbiessGRk éa Rfeogr am
pr oduct Ofco&é @d#;ptxj'ljsf}lg a"!‘?ﬁfaﬁ' erl]ro?gst r%Egi)\;eldqg résg e ltoe @% re Q% fgre(%?ané%nxéclﬁggt}? SS
network for co ni €at1ons conprises repe & ng E°HEY Vot “caus ng

through the first wireless network.

15. The computer program product of claim 14, wherein the request for data
connectivity comprises a General Packet Radio Service (GPRS) attach request.

16. The computer program product of claim 14, wherein the request for data
connectivity comprises a Packet Data Protocol (PDP) Context request.

17. The computer program product of claim 14, wherein the computer
instructions are further executable for:
identifying whether the reject code comprises a critical error by identifying whether
the reject code corresponds to a permanent problem or fault that exists with the first
wireless network or service subscription associated with an end user of the mobile station.

18. The computer program product of claim 14, wherein the computer
instructions are further executable for:
identifying that the reject code is a critical/non-critical error by comparing the reject
code with each one of a plurality of error codes and identifying a match between the reject
code and one of the plurality of error codes.
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and reattenpting for the second wirel ess network. 21. The conputer program
product of claim 14, wherein the conputer instructions are further
executable for: maintaining an indication of whether the first wrel ess
network currently makes a voice and data connectivity available to the
nmobi l e station; wherein the indication for the first wireless network is

i ndi cative of currently available data connectivity if the request for
data connectivity is accepted; wherein the indication for the first

wirel ess network is indicative of currently wunavailable data connectivity
if the reject code conprising the critical error is received; and wherein
t he indication %r tHe dompster piogedrepodue oficiain L4 whedic ataiteraptof theur rent |y

unavai | abl gqgat g LN t I : 1 VirL Y
P ough b e e S e o PSR, e
I

W rel ess
conput er pre@YFaR E’raoﬂﬁ%tterg’i‘“eg“& 1% U%erei n the conputer instructions
are further executable for: nmaintaining a list of currently unavail abl e
data service neigrvor kfnef ' F QR 1SR 1] fncl udes
the first wirel ess. netev\ég?llgm!a?p{a;g%&ﬂrgriog%c?t)ggg%n,édrrpre?ésn?%tw}gpﬁgé ﬁjtcsrellfetp'tlccal
error is rUfCORUMIRREIBIHPIE e SOMOUTAEIFEEPEiNS THHAERE B 1 RBUTE wor k i f
t he requesindfreattedptiag toomineetandiviiyelest hetough the first wirel ess network is
reattenpted wi thout success; and wherein the list fails to include the
first wireless network if the request for data connectivity is accepted.
23. The conput erl- pr ode£RTBEBHRIEE a8 Prefust Af dlaim {hevherein threomdyeiest for data
connect i vihstneooprars asthar BRecttabgfodr ea Update (RAU) request. 24. The
conput er pro 1 a0f el al , i i npri sing
Theor i ti ool LamRhRChhaibiof of b Ridet g HRE RhIp Lyl ik SR e ERTPDL ™ 10,
conput er pH§rAMIpR SEUREIGY pikiln to she mpilesiaiothe rej ect code conpri sing
the critical veferdn tHeSndicudion &t thefint witaless resotkGemdR@iveReichgemaly 0xdlcby t he

wheroi {1 e P e Shes RS ERME AL RIPHLAME' L0l eos networ

wherein the a tenp . e second wirel ess network for
comuni cat i orféheredn Beripdicatied fasihe first wirglessticpwark indndisntveof gerendiyk i s not on
an Oper at ama¥iiable dht ecnifeuthlityaf haReledviobid @niyeisig ke dr@chleM) is debditedobnd User
Control | ed P%réi%h%'i%@atiloh $4s tl?ef ﬁxtsp&!irglgpsl rle?wosr}(?s:[ indiative of currently

unavailable data connectivity after the request for data connectivity through the first
wireless network is reattempted without success.

22. The computer program product of claim 14, wherein the computer

instructions are further executable for:

maintaining a list of currently unavailable data service networks for the mobile station;

wherein the list includes the first wireless network if the reject code comprising the
critical error is received;

wherein the list includes the first wireless network if the request for data connectivity
through the first wireless network is reattempted without success; and

wherein the list fails to include the first wireless network if the request for data
connectivity is accepted.

23. The computer program product of claim 14, wherein the request for data
connectivity comprises a Routing Area Update (RAU) request.

24, The computer program product of claim 14, wherein the reject code
comprising the critical error has a value of one of 7, 11, 12, 13, and 14.
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27. A nobile station, conprising: one or nore processors; menory coupled
to the one or nore processors; a wireless transceiver coupled to the one or
nore processors; the one or nore processors being operative to: cause a
request for data connectivity to be transmtted through a first wireless
network wth use of the wireless transceiver in attenpt to select the
first wireless network for comrunications; reattenpt the request for data
connectivity through the first wireless network at least one tine if a
reject code co i Si a non-critical err elvegifromt e first
wirel ess net\/\gﬁ ﬂgtcﬁglp%e?grlog?@?r%‘?%{?gfl 1‘{ rYﬁWeEeé’b ALESY §°%he request
for data cmbmgwmqqrittcﬁremwghsmdlh@wmorf data wrvisbess beieg wibrvked tatthefipt to

sel ect a sgpapd nMwekess network for conmunications after the request for
data connectivity through the first wireless network is reattenpted the at
| east one tinme w thout success; and attenpt to select the second wirel ess
network for cordfuni cBiicomputei priognatn preditct efgdbinniyt, Whhairrmqlaetsxfaftanptbhgta

gmrectl xltbxaéelréérlrmt Cl?oﬁdg?irrég?sE %&tw\yfei{c @k %&ﬁmﬂ@ﬂbm is pferfanﬁe%l rel 2 T via
i si iti [ S Vi
Che i 1 el SuBeiég bRk isglof 8 an Patigon Cengleciolio banesMopis Neraprk %bﬁﬁ&ﬁ“@. vity
t hr ough t Hest b1 & FservfangbBsisPLM &t (WePKMN2 §ist dftike mobilel seatihat i on of ¢l ai m 27,
wherein the request for data connectivity conprises a General Packet Radio
Servi ce (GPRS) ttach reI'(I]Fgest 29. The nobile station of claim27, wherein

the request for dataAE‘SH 4400 $3PPTSB%r i ses a Packet Data Protocol (PDP)
Cont ext request or 80re ﬂ'rheessmdm I e station of claim?27, wherein the one or

nore processqLs,af e tBlﬂ{ oL 0 identi fy whet her the reject
code conprises a gl‘?l%l cal error grl?) ﬁ%gérﬁs??r%yl ng whet her the reject code

corresponds oVl ABTTENE GorBisd é)rﬁhﬁf’n‘? AP RACSEE sts with the first
W rel ess net wor dnealr nsee piocessaubsiag opdrative tassoci ated with an end user of the

nobi | e stati QQuse% %L}EEE%PQJ%A &ﬁm‘%&mt& ‘t)cplaﬁoecrar&{;nﬂeﬁ]ﬂ%gu%mwﬁfsﬂvﬂeltegkene?\p&k0r nore

processors are er oFera ve to
critical / MgHare of H’SIWI@FQS% TARGET ARy 0 f"ﬂ@t f@,fé&ttmeeé%n%wpfk ®ach one of a

pl ural ity cofmnicetonspdes stored in the nenory and

reattempt the request for data connectivity through the first wireless network at least
one time if a reject code comprising a non-critical error is received from the first wireless
network via the wireless transceiver in response to the request for data connectivity through
the first wireless network;

attempt to select a second wireless network for communications after the request for
data connectivity through the first wireless network is reattempted the at least one time
without success; and

attempt to select the second wireless network for communications without reattempting
the request for data connectivity through the first wireless network if a reject code
comprising a critical error is received from the first wireless network via the wireless
transceiver in response to the request for data connectivity through the first wireless
network.

28.  The mobile station of claim 27, wherein the request for data connectivity
comprises a General Packet Radio Service (GPRS) attach request.

29.  The mobile station of claim 27, wherein the request for data connectivity
comprises a Packet Data Protocol (PDP) Context request.

30. The mobile station of claim 27, wherein the one or more processors are
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identifying a match between the reject code and one of the plurality of
error codes. 32. The nobile station of claim27, wherein reattenpting the
request for data connectivity through the first wireless network conprises
reattenpting the request up to a predeterm ned nunber of tines. 33. The
nmobi l e station of claim27, wherein the reattenpting is perfornmed by the
one or nore processors wthout user intervention. 34. The nobile station
of claim27, wherein the one or nore processors are further operative to:
mai ntai n ap _j ndi cat.i he.first wreless work currently
makes. & vol ELA UrREE R BB EhORG b Rk s bl Eu T BPELSt At  on:

wher ei n t hdentiffing athetber the rejtch eodei cogespandsab agermaremqrkbliers or feailtahdt iewists of

currently augideallivirdtal AetGOANGSEIWdet Mbdcti &&ﬁas§&§h‘t§ﬁs&ul—f B erflalss gomnectivity
IS accepted Th rein the indication for tﬁ first wreless network is

i ndi cati ve™8 6U¥?%ntly unavail abl e data connectivity if the reject code
conprising the critical error is received; and wherein the indication for

the first wirelfss nekwake 'st%tlbrpgf' &ﬁﬁl‘éﬁew‘ﬂgre%é SR J)rymﬁ@g)Y&'eés | . dat a
or data connectivit e first

connectlvhé¥ after the re@ % ﬁg t

wi rel ess r9Peralve 04g ??b étd TS e dha caaal napsTitioah STROBY PANNE | on of
claim 27, thheget podetvéthoneh ore ofor guplivyad ssor sodas sorefl i theeienapenat | ve t o:

mei ntai N galji#fin@h nflthbeMeky mér}@]\éa'cbg%@e@et Ei{m’rbﬁ? oPELWOLsSs. for the

nobil e station; “wherein the list in first - wireless network if
the reject code conprising the critical error is received;, wherein the
l'i st incl Bleght mebiid statonwif chie 3, WBﬂWﬂﬁ&nkﬁmhM@méGﬂpéﬁﬂnﬁﬁﬁm@&hﬁuvﬁy

connect i V'tfn?u%ﬁ Be o lefelik%%ﬂé.tfvﬁltk é’(‘%ﬁé}l &S Tarl W{?%gle r?ci}'leﬁfql})ttg gpted without

success; wherein the to | rst wireless
net wor k |ﬂ”?ﬁ§”?gﬁﬁégwb$dﬁmdﬁﬁa connect|V|ty is accepted. 36. The mobile
station of claim27, wherein the request for data connectivity conprises a

Rout i ng ArﬁaThJQﬁll%Bl?e s(t%t%u)of '&ﬁgﬁ' %?twhe:;‘%m then%at 't1}1§ issﬁe%frﬁ X« l%f 8' ﬁéu&] 27,

wherein the reject co s “a value of one
of 7, 11, “f?ePT§3“%ﬁdW@@m“§8““¢ﬁ@nWWb|Ie statlon of claim27, wherein the
rej ect code conprising the critical error is indicative of data servi ces

not being all Ovﬁ.d b»fhtt: H]%bflé Etgtgonvgfrc?alirgag, Qﬁér@l‘ﬁr&e 0ne or Mmote Processors are

further operative to:

maintain an indication of whether the first wireless network currently makes a voice
and data connectivity available to the mobile station;

wherein the indication for the first wireless network is indicative of currently available
data connectivity if the request for data connectivity is accepted;

wherein the indication for the first wireless network is indicative of currently
unavailable data connectivity if the reject code comprising the critical error is received; and

wherein the indication for the first wireless network is indicative of currently
unavailable data connectivity after the request for data connectivity through the first
wireless network is reattempted without success.

35. The mobile station of claim 27, wherein the one or more processors are
further operative to:
maintain a list of currently unavailable data service networks for the mobile station;
wherein the list includes the first wireless network if the reject code comprising the
critical error is received;
wherein the list includes the first wireless network if the request for data connectivity
through the first wireless network is reattempted without success; and
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39. The nobile station of claim27, wherein the act of attenpting to sel ect
the second wireless network for communi cations is perforned only if the
first wireless network is not on an Operator Controlled Public Land Mobile
Network (O-PLMN) list or a User Controlled PLMN (U-PLMN) list of the
nobil e station. 40. A conmunication system conprising; a first wireless
communi cation network; a second wi reless communication network; a nobile
station operative to select one of the first wireless connunication netmork
and t he second, wi communj ca net rk fo

mobi | 6 stat i o HE 6T SRRl s Ml SE BBl RARTRIRSUEREE (o the one
or nore proEBsigitsis agcapicdel ess transcei ver coupled to the one or nore
processors; the one or nore processors being operat|ve to: cause a request

for data conne % e ansm tte throug the f wi rel ess network
wth use of tnoit r isuSorts shEREPURMEY. aibEHEe oot e G

W rel ess n@%ﬁ%aRMIHEMHp@&I(W)TEQmSSe the first wireless network to
be sel ected for conmunicati ons based on |dent| fying that the request for

data connecti vi h.the fir network is acce

reattenpt the r3té]ques hefng‘?bﬂﬁéflaaorb%ﬁ%%@t‘{ ?eir‘h‘ﬁ tf"H% Prpg m%\ﬂ‘reel ess

net wor k |fCFIiICaleqr@cﬂla&:fl)ﬂcéud:erqmﬁloﬁ7ngl,dan)'h-a@dMJ cal error is received from
the first wireless network via the wreless transceiver in response to the

request for dat ectivity thr h the first wreless network; 44
attenpt to sel é’%t DIS‘@ ﬁ'n%?%ri %fp‘gaqﬂét?mﬂpﬁremcfpe EIRThERTe CATPEHEE Det er t he
request f owriticedarmr mnqheattva wi tiata sdrvicergivt bbieg hllovedd by theliss simetswervork s

reattenpted the at Ieast one time wthout success; and attenpt to sel ect
t he second wrel ess Qr communj_cati ons wi t hout reatt%%ftl ng the

I
request for dat 3 co r]?E W%W F‘?“‘th‘?fﬁfgﬁ Ap@hsreindpe gt OB pEEPpting tF a
rej ect codecondovippidssneigosk for tdmmaricaionor pedorted eintyeid tHerfan wihdesk netsbrk

wi rel ess Q?BWnkan\@ rgt&et:aﬁtﬁoﬁéoeﬁéonfctﬂaﬁ@ﬁfo%ne/ﬁrgw&a?k &@ﬁemqisz & 4 q% request

for data cgonne rou irst. wre
communi cat(?‘lf‘ﬁog‘if}slflelﬂ‘?(‘dp ligiof thiepliferstative request for data

connectivity conprises a Gener al Packet Radio Service (GPRS) attach
request. 40. A communication system, comprising;

a first wireless communication network;

a second wireless communication network:

a mobile station operative to select one of the first wireless communication network
and the second wireless communication network for communications;

the mobile station including: one or more processors;

memory coupled to the one or more processors; a wireless transceiver coupled to the
One Or mMore Processors;

the one or more processors being operative to:

cause a request for data connectivity to be transmitted through the first wireless
network with use of the wireless transceiver in attempt to select the first wireless network
for communications;

cause the first wireless network to be selected for communications based on identifying
that the request for data connectivity through the first wireless network is accepted;

reattempt the request for data connectivity through the first wireless network if a reject
code comprising a non-critical error is received from the first wireless network via the
wireless transceiver in response to the request for data connectivity through the first
wireless network:

44



42. The conmuni cati on system of claim40, wherein the request for data
connectivity conprises a Packet Data Protocol (PDP) Context request. 43.
The conmuni cati on system of claim40, wherein the one or nore processors
are further operative to identify whether the reject code conprises a
critical error by identifying whether the reject code corresponds to a
permanent problemor fault that exists with the first wireless network or
service subscription associated with an end user of the nobile station.
44. The conmunj cation system of aim4Q, wherein the one or
o ocessor o ar Berg gl Eiperane e bR of RS PHRSRs P SEREE K to be
sel ect ed fdata capoentmity taougbrise Haswicloss nedenk isf rgatrgptddahe stHeast @guipst f or dat a
connect i Vi {¥hdupERUGE, a;nae fi rst vvi rel ess network is accept ed. 45. The
conmuni cation s | a wherein reattenpti uest , for
data connect i %@t rPﬁFISﬁdﬁe fe}‘i%“df‘i’v’trglfss\ﬂ?[}’”é’lﬂég CH@WW%BH’;&'SP‘gé HeRBR%npt i ng
t he requesthe ragpest foralapropoescayimy theehgh thetfest vofel¢ss metsvoridi a rdjhe codemmuni cat i on
system of Qnﬁ‘ylrlg‘négycn\l’mré%f‘]s r@&nfe@%&rﬁ!ﬁ??h Qidefess H&%&r\@ﬁke%de@? one or

more processors of the no |I]e statLon Wt user intervention. 47. The
communi cat?@ﬁceé‘ﬂ?éfrblﬁfﬂﬂ‘sec‘ioé hicqEest @?télcﬂm{eﬁé‘”@r@oligh {6 fist “ﬁ’feé?é%ssor s are
further opetedrkve to: maintain an indication of whether the first wirel ess
network currently nmakes a voice and data connectivity available to the
nobil e station; 45 wherein the indication for the first wireless network is
i ndi cative of lrr e OBRPNICATNESYSIEM O SR ABCYIUFIR Jhei Feaiepifor Ritiest f or

dat a connewmhieciitity ¢osnpaseepGeadral \BhckeeRadid BervicadGERE) anci eiquéshe fir st

wirel ess network is indicative of currently wunavailable data connectivity
if the reject cade corrprl sing the critical error is received; and wherein
the indication4or (ke SPPERICHonsyEen of geifbf® Whersindiedaquesidonfateur rent | y
unavai | ableenttatietyconipeieds aPdcketabdieProtdaet (PEWPY EShickioreqedt. a connectivity
through the first wireless network is reattenpted wthout success. 48. The
comuni cation s stem of cl aim40, wherein the one or nore processors are
further operatiVe tolNeREMHRIGItEN psEm fclaimdPerherginthaou I 4PTe data servi ce
net wor ks fpogcetsbes an®hirther sfcadtivens idendre m@kethet the réjed tode@mpaies 4 diRichll r st

wirel ess %?IIO}NW Iﬁieh&fyk@%ﬂeﬁk? ﬁlte r%gg%o&eoéw{esgonﬁgtotygerm%éni bxco%leme o {201 Is

receiv
" that exists with the first wireless network or service subscription associated with an end

user of the mobile station,

44, The communication system of claim 40, wherein the one or more
processors are further operative to cause the first wireless network to be selected for
communications based on identifying that the request for data connectivity through the first
wireless network is accepted.

45, The communication system of claim 40, wherein reattempting the request
for data connectivity through the first wireless network comprises reattempting the request
up to a predetermined number of times.

46, The communication system of claim 40, wherein the reattempting is
performed by the one or more processors of the mobile station without user intervention.

47. The communication system of claim 40, wherein the one or more
processors are further operative to:
maintain an indication of whether the first wireless network currently makes a voice
and data connectivity available to the mobile station;
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wherein the list includes the first wreless network if the request for
data connectivity through the first wireless network is reattenpted

wi t hout success; and wherein the list fails to include the first wireless
network if the request for data connectivity is accepted. 49. The
comuni cati on system of claim40, wherein the request for data
connectivity conprises a Routing Area Update (RAU) request. 50. The
comuni cati on system of claim40, wherein the reject code conprising t he

critical error, has 11, 1 a Th
Commumcat | on i ERaf cifonttar 58 Frd maelest Mond is e oeg R E VAR ¢
critical edatmonnsctwrtmfdhdz tegaesofordatagosecuvityas awoptediei ng al | owed by t he

first wirel esgherBi@tiOnlficaRA: fofr ﬁ'i@ %QWWS@%@Q& 1§?{ﬁ§c§me0<§f &t r@ﬁtp? 40, wherein
the act of att cond wire|l ess.network for

communi cat PW@%@ dﬁ@rCPB?%}ﬁ“yo I”V reFCttc}’?ge PORRISING (e eRiieaberHEi RS 2pbt on
an QOper at or CemdreioltheciddiPattoinifor tha fidst Miteielsendiednkas ind{o@iRLdMMNprredtlyst or a User
Control | edurﬁbmbfel&ag%ec i8] afRh tﬁe d@?ctﬁnl @ati&@ﬁlb&ﬁity %?1‘01?@ dBfRed for use

in selecting a wireless comiunic, network for communications with a
nobi | e sta‘t’vlq%lﬁSS “Fﬁ@rmrﬁﬁfﬁ?“@&ﬁip‘?’a}?%ﬁmeé%um ng a request for data
connectivity to be transmtted through a first wireless network in attenpt
to select the fjgst f HUU‘P i attenpting

t he request for48£iat Wg()cﬁlﬁlgrgllilm\g/ﬁnwgtﬁrpoogg fllérihglrtr1 ﬂ\?\n@?ﬂg Oﬁ%s&ﬁetmrk at

| east one R'PERSSIrS arg Tyidiea OperatdddOConpri sing a non-critical error is received
in response tmamﬂamalmqﬂeﬁtenﬂpnna!faiimecmmwa/ndtwmﬂchlfcﬁugzhmb!liie: stdtion

wirel ess net wordtein Al RPRLIAG tflé)ﬁlss‘?l)v%‘élte PheBEERRLLGEL SBR JIRBNRRK Ol
communi cati ons w t hout . reattenpting he reques J a connectivity

t hrough tr%mf’?lreé’ior\’/ﬁrte%ql\éegs network the at least one tine if a reject code
conpri sing a wierdin delliseinclates the filse irelesh detvaork tifyhe tdqnsd: foM dagl @Bsectivigt wor k i n

response ttﬂro Qk?the %H%I‘elgsg Bet%f 9&&9&%& wit\sl\l%uttsﬁécg'&gh d he first wireless

net wor k; mal nt In k(ca‘imcat e first wireless

net wor k cur r e‘?’f’teF%}n H’&I%@%fa s tc\/‘éflé@ e g atglesorienk i iheyeqodifordite to t he
mobi | e st adbhwativityhie atdegieg¢at i on bei ng indicative of currently available
data connectivity if the request for data connectivity is accepted and

i ndicative of currently unavailable data connectivity if one of: (1) the
rej ect code cdfpri dihagompanisation;syyem of elaim f, whesain Wedequsstriesdiinse to the
request f aongbatidtyCnpeieds aRéfing Area Update (RAU) request.

50. The communication system of claim 40, wherein the reject code comprising
the critical error has a value of one of 7, 11, 12, 13, and 14.

51. The communication system of claim 40, wherein the reject code comprising
the critical error is indicative of data services not being allowed by the first wireless
network.

52, The communication system of claim 40, wherein the act of attempting to

select the second wireless network for communications is performed only if the first
wireless network is not on an Operator Controlled Public Land Mobile Network (O-PLMN)
list or a2 User Controlled PLMN (U-PLMN) list of the mobile station.

53. A method for use in selecting a wireless communication network for
communications with a mobile station, the method comprising:
causing a request for data connectivity to be transmitted through a first wireless
network in attempt to select the first wireless network for communications;
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and (2) the request for data connectivity through the first wrel ess
network is reattenpted the at |east one tinme wthout success. 54. The
nmet hod of claim53, wherein the request for data connectivity conprises
one of a General Packet Radio Service (GPRS) attach request and a Packet
Data Protocol (PDP) Context request. 55. The nethod of claim53, further
conprising: attenpting to select the second wreless network for

comuni cations after the request for data connectivity through the first
wireless network is reattenpted the at | east one tinme w thout sgccess

The met hod of "R{AIAing 4e T\Rﬁé’ﬁteff’hd%%‘)"&%?“v&w thraugh Be B Wy elesereheikast for
dat a conneletst vind yme bfroneght dole cdmprisingnd ned @iigalreetony kecaanipn rsspanse eathe enpt i ng

the requesf, ﬁb@zfofrgataceﬁﬁ&%ﬁwfoﬂgﬁhg Slirchs heiB; 7. The method of claim

53, further “conpri sing % er the refect code conprises a
critical err oa}“eB’?“’i*gd@rFﬁeFtﬂ %ﬁ’@‘”\ﬂﬁ’é‘f red n?tWé‘“?@Fé@f’m%‘%w&%}m@%onds to a
per manent phtcnipeiny dre equekt fot fai cexegivity Wrbight the fifst watlewd Heeh @8 sheneloasr K or

service  syRSELd Ph QR R5ECEhBLEHe Wetille AR BP HERed Hont M€ PR RilfsSt ati On. 47
network in response to the request for data connectivity through the first wireless network;
and
maintaining an indication of whether the first wireless network currently makes a
voice and data connectivify available to the mobile station, the indication being indicative
of currently available data connectivity if the request for data connectivity is accepted and
indicative of currently unavailable data connectivity if one of: (1) the reject code
comprising the critical error is received in response to the request for data connectivity,
and (2) the request for data connectivity through the first wireless network is reattempted

the at least one time without success.

54, The method of claim 53, wherein the request for data connectivity
comprises one of a General Packet Radio Service (GPRS) attach request and a Packet Data
Protocol (PDP) Context request.

55. The method of claim 53, further comprising: attempting to select the second
wireless network for communications after the request for data connectivity through the
first wireless network is reattempted the at least one time without success.

56. The method of claim 53, wherein the act of reattemnpting the request for
data connectivity through the first wireless network comprises reattempting the request up
to a predetermined number of times,

57. The method of claim 53, further comprising: identifying whether the reject
code comprises a critical error by identifying whether the reject code corresponds to a
permanent problem or fault that exists with the first wireless network or service
subscription associated with an end user of the mobile station.
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