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WEBLWADEDOAPPLI CATI ONS Thi s application clai ms pCTmISR0y/024582

fromUnited States Provisional Patent Applications
Serial No. 60/401, 362, entitled TRAFFI C REDI RECTI ON,
filed August 20 5, 2002. TECHNI CAL FI ELD The

di scl osed enbodi nents relate to nethods and system for
directing cellular network traffic. 25 BACKGROUND
There are many nobile or cellular network operators,

or providers, in the world, often nore than one in a
single country. These network operators include, but
are not WD 2004/014101 PCT/ US2003/024582 limted to,
operators who provide nobility services using GSM
GPRS, 3G CDwvA, TDWMA, PHS, WCDMA, | DEN and WL
technol ogy or their variants. These network operators
provi deviégi odPardlSlystiéth FoS€EMila e Networ KB 4ffio Redirection
subscribers and to subscribers from other networks.
When the network operator provides service to a
subscriber fromb5 a foreign country, it is referred to
as "international roam ng". Wen the network operator
provi des service to a subscriber from another network
in the sane country, it 1is referred to as "donestic
roam ng". When the subscriber is registered in the
network with which it has a direct billing

rel ati onship, the serving network is often referred to
as the Home Public Mobile 10 Network or HPMN. If the
subscriber is in a network with which it does not have
a direct billing relationship, the serving network is
referred to as the Visited Public Mbile Network or
VPMN, and the subscriber is referred to as an

i n-roamer by the VPMN. The same subscriber is

iﬁi&iﬁﬁﬂgﬁﬁgiégiﬁgﬁgt'roaner by the HPWMN. In such a

; ' are treated as tenporary

subs crHibgfpSichi @Bl AR Prkiseramaitieddidtity Plovisional Patent .
perspective, while the biI[in%?for usage incurred bg
AppdieatienstSerialiye. G0MMHs362aentitied TRANK {REGTEON fded August
glgﬁ%netmork of the subscriber. Various network

og tors have partnership agreenents with each ot her

t hat
TECHNICAL FIELD

The disclosed embodiments relate to methods and system for directing cellular

network traffic.

BACKGROUND

There are many mobile or cellular network operators, or providers, in the world,

often more than one in a single country. These network operators include, but are not
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i nclude nore favorable roam ng charges than
non-partners receive. Partner networks are

woO poogfoerined” net works for the network operat or PET/US2003/024582

subscriber to register with when 20 roam ng.
Non- partner networks are "non-preferred’ networks to
the subscriber. Network operators can maxim ze their

; [ dth t at

i s opatiol SRy tnen e BRaF R GSF binkSh g, coma,
TONEA " | W CONBA ALTFEN Snd Wl B tecBRbloBRb# ek vRAAWMO! Kiese network
Wien ““home" subscribers roaminto Visited networ ks,

Qmowwymﬂdgmmmd daieservigss tobeip pwn@ubscvbm@nd snspbeeriers
I?t a t I HVOQ?% tﬁ/ee}{e% oﬁ)@xlattoqr 'rgw ep\ﬁ %é fola suhscriber from
Cons| KReca When ¢ Handsat

é)ﬂﬁrelﬁﬁ cblﬁht@ﬂ & 1@fefé1\ﬁéﬂ toed éﬁlterﬁaﬁdhﬁhidamm@’t VWhén the network
sel ecti on nmode; or nmanual netmork sel ecti on node.

I'n
m@ﬁwmwdﬁ@ww frea ﬁ&’ﬁ@%‘éﬂf 9 Shatker st ek i the same @puntry, it
df’eHJef o‘d(){nrgg{l(f twork to register with. The
order

ese ru , be handset vendor dependent;
30 hoWaiea |the substuribier s registerddiin aitd rmnwoﬂd\aﬂﬂewﬂum ibhaderdirect

1. The _ l ast selected net gllgrom EFL on t
ep

@flmgcra}a&ynsth theRerHB RNt erred 18,35 0@6(%&3@&40&16

£ e WbsdriVB! & iin 4 nmo%f{) %ﬁl%éﬂit does not have a
PCT/ USZOOS 024582 3. If the last registered network

diseoh billidgretationstie, tha smtssmg netwaek it wfermgite pe theoVusltdfdePubhc

#@Eﬁﬁﬁﬁ@@‘ B VER SR e Sypeodtof Fegr g D SR iTgeRgY the

VORMPr Mé 9448d bSEHRE 1saeicRlelb b Holtabataatbysha mﬁ)me In such a
GSM 900 frequency band before it scans the GSM 18

¢ase,c$be repapgricre treated aﬂeh&opral’z Wssmb ¢rs Fopeg eqrvieel avaﬂabﬂlty

5.dBm. | order xcl udin
St Rl 5 Bl B u e gt B e R R e S
@ﬁ(ﬁém@tma&mﬁhm@m%ﬂd Mtﬁebm&aﬁbrPLM\l in or der of
decreasing si gnal strength or alternatlvely t he

pr evi YaEpys neslerkapgratrnRe veapripershiprgsesmangith sghiather that
BEFRE i FE0R: sl B g RS L S Evons

srel“paifarafiametforkh fontlengeti bk dparusred s@tsctrfh’ép tcSreglster with when

registration onto that n@tvvork If”the gqﬁ |on
TC@HH%% N ore eé@%qraptwqr TR SRR BETaTFRSaeteks foshe gbscriber

user {g%geltd% fect dééﬁfmé%r{ﬁ&r ?ﬁéﬂandl tHe E&Wé%é pre ?mo"rgﬁtracuve

a particular network, erred
Matwhhg mstdsent] iservides dfitodthers kpviNop éresiplaohé mebdéd oprratoriepreferred

%%% V\ffsver a majority of 15 current handsets are
P PEME sel ection node, and the HPMN i s keen on

cont r fdeh™ome” subscribers roam into visited networks, they may roam onto one,

-two or more VPMNS, any one at a time, based on various criteria. To better understand

this, consider the cases when the handset can be in one of two modes: automatic
network selection mode; or maﬁual network selection mode.

In automatic mode, the handset automatically uses a set of rules to find the
network to register with. The order of these rules may be handset vendor dependent;
however, industry specifications state the order as:

1. The last selected network (from EFLOCI on the SIM card);

2. The home network if its available (based on MCC and MNC from
IMSI);



5

10

15

20

25

30

and/ or influencing the roam ng network chosen by its
out-roaners. Al so, since the HPMN would like to honor

w0 b@4fresionl sel ection node, it has to identifyPChEsS2003/024582
current settings on the handset. However,
I mpl ementing a seanl ess nechanismto do this has been

hal | thus far. 20 .Over.the.l ast,f . the
ovodues Thik R sebtessg pebEisiPE i e Behase R R togSister on
el of aEtsiosltseidth Yhedaeldriee @LANS 1@ (ERPLEAEEL, on thcﬁd) in
€

conpetition and resultin gricm ressures.
PEPH rorﬁarrﬁac,clqdmge‘h@p@w@&sre giied LM (thedendses saans thg GSM 900

i S. [ i.ncreased nobile
R i R P P Bl PO Rl BB e i
travdl . Nﬁ:}tﬁ@‘\HJM N rv(iiiﬁlml Pgeived Sﬂgﬁﬁgg‘&g @bm@lﬁgﬂﬁzrggrﬂra?dom
revenyes, that typically conprise et ween 8- 00
of‘ﬁ’ée?‘gP‘ing#&%YlRu%béfflﬁQt?ﬁflng\BﬁGés. Hence, protecting
the existi ' : | .
Turt Rar hadSothGBIN S EMERUTH, ARUIR0 L RRcl PERIN in onder of
deeartasingksigm saemtls onwiterohiively . thSpreeicoplersaieoted PANN n@irbe
tworks. in various countries. These operators woul d

e
Cﬂ‘?sﬁ’é 1IEOTRgRES S%‘P]es'“ieﬂ r out-roamers stay within the
gr OUn RIaARA MhdRSthe AhnddeP¥hoRR 238t BF gaﬁ%ﬁﬁ%e%ﬁ@{%ktg% ude?. The

order to gain the best service experience even
uses apleoly one Phibgmmnd|thahavsd ettalnpts regisodtiarontethgt agtvyrk. If the

b g I I i ]
PR i P i 58 P Rl B tAdng i o wsenee
afeaN e b hafed] inkRid, the usdt®ias sddécddiba ?a{rﬂcﬁgﬁﬁéﬂzvgfk’ s&prefedd VPMN

t echnol ogi es keep rolling out, they can confrol the

selegtiogfror thed PHdvp@seEt e hov]d s eoply0 ZhsBaer, schajotity of
Cfﬁﬁ%ﬂq %ﬁn&s@%’ arr? %M&tc%ﬁﬁ:esreiéc fon re})?)gﬁ,zla:qﬁ glét?g%g@? i’lskc:egﬁ o aontrolling

eroperabi I ssues are

afidaninfigesdiis e irbenitg astwie thdses 8y Me owbrdasct. VERo I diRe the

best service experience to the subscriber. However,
HEMN evguldriiketodhongr the spanual sejegtoniogn, it hesttaddantify the current

. V . . .

<SR BRSOl LS Ml O T DA By p g s
bedn athatlopgd thgs fan prevent roami ng subscribers from

regi wi.t h non-preferred netwarks incl udes

st or ﬁ?ﬂ 'Iglré?ﬁ‘sé fevpyears, thg wyvenags %@WP‘Q%OR?H#%S $romm heme ne
s1|§dé9ﬁl9é’rb psve c%gﬁ@t@g%eg%&{ﬁﬁf B ©rib&dade g%%%gc?nhagnﬁr}gsulting

i st can be burn e SIMor ug
pixiag pTdseurss. On {0F Ajhenbash gsnuckr@n rdansdrs haviel coasistestlyt grown in

g Rae Py (510 90 oFsa SOIET pBaUion 4 oS5 Fels AgH 8 Fisgsase i

trBR WM dtreb er, TOEm G TERIMUEY ar8 Kb ABttn Rfvehdls Heat inhidall .
t enpor a? Iross o%rcover age‘)%%9g t he %ndget rray'ty§>|1soy comprise

befaicer 8-29 /nehithp tatlacteerkopetatnreveTihes. Bsicst progetimptho axisting
RS R o Bl BB PR PR e
nétherle operhteiswéiBriden- pref erred network | oses the

Some operators also own networks in various countries. These operators would
like to make sure their out-roamers stay within the group properties, or stay on
preferred networks, in order to gain the best service experience even when roaming.
They will also be able to offer geography based price plans (for example, a single rate
all across Western Europe or South East Asia) to users who have subscribed to such

plans. In addition, as new technologies keep rolling out, they can control the rollout
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radi o coverage. Even when the handset is powered off,

the non-preferred network stays 15 on the SIMcard and
woronexsiopower on it will be sel ected accordi nBCT/US2003/024582

rul es described herein. Thus, once the handset

initiates an attenpt to register on a non-preferred

networ k, the network operator | oses control of the

sgg edule acr&%s gﬂéﬁg?gnﬁ% %ﬂg@%@% ﬁagsgﬁretlﬂt%r%) fa‘ﬁﬁ%& issues are

talkddsdard dfe rKdrepﬁ@aehmﬁl\gaﬁbme&s anhprefdaed nbm)rksrglwsaheﬁesa
registration atte;ggt 20 with a non-preferred network .
eorcegrperiencedn thesybseriper. OV ENCE correphime off pesapgPRing which

ik BB RE P S hB f BRnP BlFRA T 1O

t he Sarexamnpk] atémmonkyherd methodufaeesptiog it prbyers irasa'xﬂuag

B e e O s B o
.r gﬁe@h@%rﬁ’é &9 89 th%rbuﬁégﬁ%y ﬁéﬁds&f(a Préfedbd PCMN 11st) The

Irection system 30 that shows one of the network
logp earslbeobursed o therSINeorsipdatet using Qtves{The kit KT Ay mgssages. This

7 e th it SeedicR o i e R ek, Bbrig o dudRliarious
B @ B M B&%e@lféﬂ\%rk R US20RS ORARBR or Bl

4 is a block dla fam of an enbodi nent of a traffic
temgprascloseaf wgra@n) theihandset ma&ow@hc%nmmqf@mdngtwork The

ure 5 | r
oSty PaBbPd| AR, A0 FERPARSEDR 2 fon pon
r6TbARd Baseik Heahbivall Feakin dtié @ilessthEn@htpeeféirédnedwbikdvses the
di_ agram of an enbodi nent_of OTA traffic redirection.
pligrererage.sEverf whep the agrdéﬁﬁ ip ppvigtierl o, fhtp nomepreferred network stays
4 RN o200 BPELPbe s AL MEobFAL 6) i
lebreigr dhus Iohustheaianatsgt mhmtesrameattampt toncegistea on ambogireferred

of trafflc redirection with nual network sel ection.
negwikgtheaegver Oé’e@foéé?sﬁﬁmc%tftmén?gﬁelm?mﬁ‘w according to

one tgf @&foﬁ#(?bé' ﬁ@a{ﬁ%du@ for tRERQHLHE S eratbh Me?an@&rﬁéccﬁltrol over a

di agram of a cal ow according to one traff
noenhnrrmrbsmber barsiscli avem whefa Qambeﬂhasumtlatedlacrcglsmiataglrmmnpt
w1th grr]lon-prgfd Trog HétW%I’k for tarrl}§ 1f*efalso% Such as Tailure of T?ﬁésglﬁffnnetwork list to

produce registration on a preferred network.

BRIEF DESCRIPTION OF THE FIGURES

. In the drawings, the same or similar reference numbers identify similar elements

or acts.

Figlire 1 is a block diagram of an embodiment of a traffic redirection system.

Figure 2 is a block diagram of an embodiment of a traffic redirection system
that shows one of the network operator’s subscribers within the subscriber’s home
network.

Figure 3 is a block diagram of an embodiment of a traffic redirection system

illustrating passive monitoring.
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15 with national or border roamng and traffic

redirection. DETAI LED DESCRI PTI ON A net hod and system
wae@4deder i bed for redirecting wrel ess networ RCT/OB2003/024582

and data traffic under control of a network operator

when a subscriber is roam ng. Various 20 enbodinents

of the invention include redirecting a handset when

t he ef. h B Nd:L ks ' t -\
oSS T o BT R A R L
illivathg adtivensédideingedi recti ng a handset when the

handset attenmpts tQ register wwth a referre

non- ) d
et waRErevk edlackHEaR AT STIPIIGE! phy BARICSRATSAPY sRStem
+edirecty A = : et successfully
ifERaBRE DT AAER n o GhmREIRRRGRS o0
enbodiigmre Gisdehoor diagrhintafanteenbsladerst O 0 rpffemreditection.

existing traffjic rediregtion. t hods, . such as .
or ef diigWie Popilaw dingranyiiustating o meoratsisn i en cpadisent of

e #eﬁﬁgcﬂ wiRDBaB&EtE DewhAed1RKBg! | ence. The various
traffic redirection nethods described are transparent

t o t HtigereRsisra oy diagramijiivsinating thesiterdetionand asepibadimeand nf

of.. nuner ous cron se erein and is included
%@%WQSS?'“%W EWE%?HB“?B@I@F%F@OI’V ari ous 30 acronyns

used FiBYrdWis BaFGRE! Jrataldow dtcbldgrede laffidi@direction

docunment. Herein terns such as handset, subscriber,
egdodimettc. , may be used interchangeably to indicate

an agf.or that is reqgister | t Ker T .
For g 5% 2 ac i B Sl e b VB P e iR rion
eafHodimédiat registers with the network could be any 5

WO 2004/ 014101 PCT/ US2003/ 024582 conbi natjon of
har dviEigereahdis sdiecketagramodBn embpdimegt of @ irpifig regiregtion system

' : di gital assistant
VLR RER ol oo Bend (BRIEERARRT T 100 anc
system descri bed apply to any network entity that can

reis_ter vvlth oncIaof sever al networ ks. 5 Enbodi nents

PIYY | ude OTA traffic redirection

et NOgS, A and<gGdrBldsRAbdlof Rk QBing #EEknetvork voice and
redi rgg%l on aélgtsggglgdi%ﬁlé& Hn%{f%)ds [ nC|1Il1Jéde t he feol (I)rov\\,/iohcga_m
datentpafiie mhder whetrelodfiangptvink opetapmrvihenraesubsaibeers roaning. Various

tl ;Ltraffi di t]. T i i
i Enent o ik eien B Bresirstnes binbar BpuERhvdiees
ifitdiddf Sl SRtrati o ficBipt Goth NRMYREHTe8 ABHHIIE. PlAviRSSRAREents of
to 10 update certain files on the SIMcard and then

the gtventger ingludh eedingetdaga handsetafheashe hanlsetadiempts tapgister with a

R el S S e

1ntiie BRS thh BakdRaiBEcdsSfuBy Péoedters feth dxednaprekerreti metwigk. The
final conponent just listed, the SIMtool kit

empsidiments descsihpd ednebe ysabas deeraplemenigopkistiag fraffic redirection
methods, such as preferred PLMN lists. More than one approach can be combined to

enhance the user experience. The various traffic redirection methods described are
transparent to the subscriber. An Appendix includes an explanation of numerous
acronymis used herein and is included below for reference. Therefore, various
acronyms used may not be spelled out in the body of the document.

~Herein terms such as handset, subscriber, user, etc., may be used
interchangeably to indicate an actor that is registering with a network. These terms are

used for convenience, but in fact, the actor that registers with the network could be any

5
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networ k using one of two approaches: updating SIMcard
files and then instructing the 15 handset to refresh

W0 t@4080be; or instructing the handset to sel eRCT/ES2003/024582
particular network directly. Registration rejection
nmet hods i nclude the foll ow ng conponents: detecting
the network the roanmer is currently on; the TR

AR O and ORI AL 00 Lo ind 6P BHERM Rftwork
e.ghe pesonalrdigitad abgdsthr @D A pjreetsedal coarputar(Papprieambdsd and
are iriake,ga(ieo rej ect the Update Location w tjg1 vari ous
SYStepfescEBeb PRy 19 FsRehyosk ERHY dhat i5e registRT; With ¢heygf several
nétbagmat i on that makes the handset search for a new
network; if a preferred network is not found, the TR
app!| Eodbidomentodescriahhetei idelude OAIA teiificusdirecsbm methdde and

<provided ser.vi,g n_any avail gpbl e network, and hence
Bt sher o refiemionediid wor ke ar e al so

al | oy #1985 IR IR (S11SRRE 3BnPHRdnGs: déRcfifY thi Ak&vork the
Update Location on denmand is al so provided, and this

ragmer isecunesatly po; trefkie refieection{HB apnlicatigrelogimdegistiag whether the

Ty e —

updikOfeairt filRe bWARKSISE | Red ARthe® Bitruedi thé hhsdsal 16 Qefresh its
deterni ned whether the handset is in mdst of a voice

cashe;gnrRSeMBE S84 obiV BatensagpetotiraS By e kit tapslicatien oh éhe

LSt LAt jection. I | NV fir 3
e R I
commporenkjusilisted, Whe $TVP @solRit appligation chitches ltboroa@f & a preferred

vari ous dat abases (to be described bel o

of
NGHYOE: WiRE SR PIHate apRrodsacydwdating Mk eard rﬁé\l\%f’r qnd then instructing the
redir L i _
S 35 B AR ARt o apon
digedblydi ment of a traffic redirection system 100. The

system .100.i ncl udes network .operator hackend processes

(or Regewinpisicrn malhedsinghdc e liaming somanteniy drierias the

ndtRdH B6tbaRer 18 LUKy Jﬁ)th@trﬁr@mic&%-loge @R Eiding VAERY: $he
are used by the network operator to provide wreless

registratior pracessshbuldibe lsdlosyedso sueshedisr wgictad,, Hithphawerk is to be

user.s. Subscribers buy.services fr he operat.qr, .
o GG P B TORENS 4R Halh W i dask Opdsis CoRBion il various error
ciles 860 dntl R sabehPBEproFil&With iffoRatieH thaiMak@\hERandc&Qbarch for
shown in this figure) that can comruni cate on, a

a ppv apeerknid ewseikrredmatwosls is nod doynde thesI Ry apiplidetien logic can decide
ilLe stati et i@l
SHEESEE b0 Bo0R0 SRt A R hhAl 586,

regididatioigi@ hon-peferet eletedridsarags@allensis®tgo thfdbughes mechanism to
network provider backend 101 includes an SMSC

initigte Mpdate Lpgetiononatsynandhisralsomrayided. apd ihis egsbe uged tamake the
T - o eyl : ; .

e BBt 1A TS OS50, BB Al i

whethehthe dandseti5An nlkkeyal ecdatdrhatic network selection mode; and it is also

determined whether the handset is in midst of a voice or GPRS/MMS session.

Both the OTA approaches and the registration rejection approaches involve first
detecting that the subscriber is roaming in another network. The two types of
approached also share various databases (to be described below) of information that is

be used to make traffic redirection decisions.
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prevents witing to the handset SIM w t hout network

operator perm ssion. The network operator backend 101
wo ewotloer1oi ncl udes an OTA interface 112 for senPCTySZN 024582

15 receiving OTA nessages, and application |logic 114

for providing and controlling specific wreless

servi ces. The network operator backend 101 further

i ncl Y; ' ' I £
o g P RS R Bl i e
1|005th|syﬂteiatlab asduded Betwaorkl opemioa beckepd pfdckses ettra‘ba&end”) 101,

122. V. b d d |
SRR VIR B RO BRr o0 DR GhE) GoToRLH Enciese

el IRAAIHS vadl g %@sdrg gpéﬂa&)‘% b a&%ufe ?lés"é‘%érlv'lée@id Qfbscribers,

conmuni cation wWth syst ens. Ic redirection
sotle aveellvlap photeausssss tSautrs & dOrs gyl SQGRCGE ﬂotmﬂfemgperator including

VOB O3 i i B S5 ReoP A PBPb@ LT3t i device
(A6 ShOWA if (1S figheyhat Sant ddbEndiliGH{E 8ﬁ vﬁfé@es@ngt%ork T}fle user

application (not” shown in this 25f| ure). Each
defitssés generedlbrmefeogditn anomebile station insthewirelse natRoro déor

S5l BR800 A0t R

e nbodmmmt\s@rk@mw@érlbaak@dqm SheledeR nBMSC itbrfhidie 06F GSM
network el enent. The TR roam ngo probe 102a noni tors

eRYPHem elsment 108 pache kewymgnagsr | B0.oFhekey managgblrs aogtrol over
¢
cgﬁﬁﬁ k'%}'pﬁl tﬁ%" ggl}dtggl% gt%g FW e@ah@rﬁ{s %§ Ve a\%hOT% key lock that
pne&tenﬂnhﬁﬁ@tohhm%ﬂkeﬂ SiM:W[thﬁﬂi’ttderrE @ipSriafd @érrﬁh@smﬂfl Thit €
ows one,  of the netwo

di
T OB SASBR DS DRIt A D I h B tise 417 fesscgding and
r&URBng @tf‘ﬁpﬁféssa%]&eﬁd" {oh S 10%1@21 140 robﬂfftfgl\%ndkcontrollmg

subscri ber fro erspectfve of t
sggeﬁawwles& scirvioesn sTehetwedkvapetkatarbacldndr] 0b datieer dncl@des vdrious

2004/ 101 P US2003/ 0 he, s bsc i ber 2
R R RN i D% o
IM&YSIM‘&&taB’MSé e (e 38d A6 Wik abRRMEIN %ﬂ%ﬁg d@cﬁbases are

HPLIWN 212 t hrough a base station 205 and MC/

d@%‘lbedmmhee@ﬂm bilawnt shown, there is a SI M t ool k| t

appll at i ST 8 han set .204

and | W EOP 8[)3%05 f%l %%%‘SSIR ?m Ctthécfeis %%amm]mgerface for
fhailitatifg ccﬁmﬁmnﬁsuérhwwwb dtdth$ description, the

handset 204 is shown vvlthout the STK 280, which is

opt i dwaffic redieectam glsBrentsod thewysisay K0 isplodna tlﬁﬁ@c rgdireaiipn (TR)

Rk SR A B et B BT R L ERA Sy R hfipe prove

17D8, PR AR (@otshomindatids Agiieh aad RUIR aﬁplﬁu\méxﬁﬁ@d shown in this
teI phone net wo PSTN) 210 via a GvweC 208.
: Cquhg)félgﬁse }s(fg:ﬁ@pléed ipaore defaipglew. The TR node the TR

application, and the TR roaming probe may or may not be physically co-located in

various embodiments, but all are considered parts of the TR network element.

The TR roaming probe 102a monitors the handset in either a passive or active
mode to determine such things as when the handset is attempting to register on a
network and which network the handset is currently registered on.

Figure 2 is a diagram that shows one of the network operator’s subscribers 202
within the subscriber’s home network. The subscriber 202 is a “home” subscriber from

the perspective of the network operator that owns the network operator backend 101.
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A passive nonitoring approach, according to an

enbodi nent, includes nonitoring the SS7 MAP signaling
wore@gagdasl on t he external signaling |inks bet we€ruS1008024582

operator STP/ GVSC and the signaling provider. Wth

reference to Figure 3, the nobile subscriber 202 is

Tlmeasmbagibenﬂé’& ha-\Nm8bite statien orftiehd S0 304aniichivembiumicates over the

PSS A et borme apbitef pEREERML Ok roidh 4 Ereg sfaion 305 ana
ﬁﬁM‘SC?VLR@OtS hen YR b3 fe8neMRBEW, NRert RAITEING 15578 Llﬁ‘phcatlon (STK)

subscriber's handset 204 regist’ers on the network
780 residentapndlse bandegw@ﬂr md @Wllbb@d@ssbmhucmre kiatallabeldysR In

ke R B e oot DR e PR A5 R it hosfmikii s mc

By shich iFBptidral.i Tige ha[iﬂlsét%ﬁ WhdémRger thoWn 28ay bP@d 'ﬁﬁﬁnclude the
grobes on a_SS7 signaling 1ink 314 between a

30 289, andembopinents whighdnedudsshe STER2R0i widl heeiemhcdsao@ordmgly
MN Hﬂ’f‘tﬁﬁ%o%? Wif% ptuBﬁI: s&rq‘?hegﬁelgﬂ%lg rr]lg X vork ralgéTN) 210

|nter ere "W requl ar *I nT or nart|
viet\WRCt298. VPMN 308 and the HPMN 212. Alternatively,
the i nk between the GWSC/ STP 304 and the HLR 302 can

be noDbdEiRburA0dmbNe PaRSSAU8de Can be nonitored. In
one 25 enbodi nent, at |east the foll ow ng MAP nessages

are nmRssbieaenitoyng appreck aceurdingdnan exqbe@tnea‘n dncludes

158%90% ShT %@glr\&gg%g%lﬁ) CI%%SS %qrg S%t%g%a S| ?gg Elgﬁil%ehveen

tBO opdratH0 SEP LGS, andhie mg@d:lmg pﬁ@xﬁdert Wiﬂfofaf&@ﬁcettb%@ﬁ% 3, the
signaling_link 314 nay bel%([%to ath party and

pafle spbstibgt 2ehisaeenmgdaa VNN 308e TiIFeVF?é\leé@ﬁ a@fl dheent

|
L e
dubsayihers droaliwekibaehsdrviap ph eV PN 308U Wheasthe kéaniidg mobile

Bhirves bElisrn0 e Sston 28 heioih Sy a3 BezisuHinn process
B0 a0 3 44 QRL3 PCh S W]f’ s_g)ﬁg‘l%%oc &b %Tﬁ]?l@ 85 $h ‘&he

Active Mbde I n the acti nmode, the TR hetwo el enen
HPWIN 26 ofdbsraanriogl eutisoribdr@02i Hassiviemgprptating 3dodudek uking high

BRI S BEPOR O i ALAREI08 T [ hECHBAG M CEB0] of the
HEVBT 21Candlaos$7 ﬁgﬁzﬁlﬁﬁnehb&k?@@s?‘hé Hi%ﬁ ngigg&%cé EnduP@ThA%he
in VPMN 308. The VPMWN 308 and the H 12 have a

mrebing dges o irdetfern stithpths nedular tiﬂafprmmw exdimangea bstvrech dresVPMN

e_ gl eh.Servi
S UL B APt o OB S
HER 302 kaBB8mohitored. Any MAP messages can be monitored. In one

embodiment, at least the following MAP messages are monitored:

MAP Update Location request and response;
MAP Cancel Location request and response; and
MAP Insert Subscriber Data request and response.

In some cases, the probes used to monitor the SS7 signaling link 314 may
belong to a third party and the information exchanged with the TR network element
102 méy use Files, Sockets, FTP, custom trigger etc. In yet other cases, a HPMN HLR
302 may initiate a trigger to an external application, such as the TR application or TR
network element 102, on every Update Location message, as shown by path 315.
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initiates a registration process such that the VLR 312
sends a MAP Update Locati on nessage on the SS7

wa@k@aaldiing network 306 directed towards the HPROMNUSLB3/024582

of the 10 subscriber 202. In one enbodi nent, the TR
network elenent 102 is in the signaling path 314
before the nessages go to the HLR 302 and before the

respo : Y - s back to the VLR 312 in

t he ﬁ%%&@%@%ﬁﬁggﬁ he invention contenpl ate

var i dnghapgiveandds tHe(TR aetiviodgeleent Ki2daduies meisdages

via_ the t‘LF%l et wor kﬁ§| ement, 102 using |inks 402 and

sgugling pa 9t dhe Uriatg Lappicn dareagediebvergtthedhhy 3 on fee VPMN
iRvend i a j [ i .

o e L e T L R

P02ais raappieg o VIPMEN BE8 nEhewiPRINE B68rend thEGPPMING2 IRddivef roaming

t he. net I C/ STP 304, The TR t wor k
g ser FRIGHE 217 B Be e eHptabigas: BTHcE i the VPMN
5. Wohn ﬂié%ﬁh&rg;@@%e?ﬂfhﬁ%et 204 E8R6R oAlBY ﬁetwegé B8, it

signaling path acting as a 20 specialized STP. _
inittatasmaregigritjon privecss suahchidt thp ¥ILA: B2 EvBGL BIAP Bipdate §.ocation

configured h that if [ | Par a '
SRR PLES SHG bR ttyort 3 AR iR EPERAR 21 2 et
subsdribéd 402.t htonResRdande] the TRUeBHoN derhéif? 10Ri@HMOSi knaling
el enent 102. Another alternative is configuring the

sl B bt beforaviBernwsrraggng toohs EHR 32 andeeforpgheesnopse from the HLR
TR RIBE S oS B e YRR RO T coaber it he

Cal | eBmbadiimentsdditesiavesioddosietpldtd eardpsrappiacises to routing the
nunberi ng plan, apnd__the Cil led SSN is a VLR 312 SSN
Y sNng uessagss wiadhe JRNehy erkicdsmead 107 gsipg Enkt GPeangstOg. The

ﬁ;'u%(gg@t %{b%ch&fﬂré néfxﬁlee&l\f f5bd i el t as the

sec ternative liste ove but ItTmts the nunber
of nelssagepptdaal, thosignainghpeoviRrnetten alk neksgentith QE.214

since. 30 onl S es ant for external. networks
FsBePing A RN (A B8 | VAREWaHo Hsitd g ansieadiofeo fhe nefyrork pgerator

EXIKRY/9@P 394 9TaE TR RN d&herk 205 RGnaNY rddRAahEmessages via the
Locati on nessages using a non-zero Translation Type.

Ttwopamesator GBINC/STR 304 andbensk stayEirpthd sigpalésngyeath by adting as a
specy.f i ansl ation Type (for exanple, TT = 10) to
?P%Slaif*fdgs 2004/ 014101 PCT/ US2003/ 024582 net wor k

el ementterh@dvely,tBe AERWORK YKo LERIITIS TR 884 e \@nGigarciRBchlthat if
to 0 and routes it back to the GVSC/ STP 304 after
eiCatled Party addsetsdslan HLRhO24deress (S SNTh) spdehecmmehering péan type

0 i i niti AR [ an_ext ernal
e e tlsod Ot Aoyl B8 B0l BEA T
appl i Andtheralieyiiive id cohfigaiingthe apeldd BMSCIBEH 3@NtoTend all the
nessage fromthe VPWN VLR 312. In any case, the TR )
Bt dsirersageeiodhe Hdo3 02a 19 Wever, in response to the to the Insert Subscriber

Data message, if the Called Party Address is outside the operator’s numbering plan and

_ the Called SSN is a VLR 312 SSN (SSN=7), the messages are routed via the TR

g
- network element 102. This achieves the same result as the second alternative listed

above but limits the number of messages that go via the TR network element 102 since
only messages meant for external networks need to be handled.

Yet another alternative is for the external signaling provider to send all Update
Location messages using a non-zero Translation Type. The operator STP 304 routes all

E.214 messages with a specific Translation Type (for example, TT = 10) to the TR -

9



capability to trigger the OTA nessage to the handset,
ti meout the nessage, send a reject nessage or even

wo@ilys1ohe i nformati on exchanged i n the nmessaperUS2003/024582
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between the HLR 302 and the VLR 312. Information

Dat abases 10 The network operator may chose to use

Vil 0151 4R R 180 TREYR AdtwRkRimdi 108 @hﬁ%@é M8IDT to 0 and routes it
redirect registration traffic. For exanple, pre-pal

uwsek so theyCMESEUS TH 30kafterendiicheit isamhuted ta iR B02. net wor k

whi | e post-paid ys .redirected to another . .
ot ef or PR, HOTHR ACS whist Bl A figeea it Siapagepticetion
aJuR as FALEIR WetwiiD IGT?Reapﬁﬁ&ﬁSﬁ,t\ﬁhe_n it hechee bUBAatE R Y cation
have business rules to determne if the roaner is a

apesagavionnihe VEMN Vit 362 Inwsy casey tielRR petiorkuglement 102 has the

Based,.on such ruice profile infarmation,, further
SPRRElBrodtey DA REsgas ot Budae) ukel ey sonda
tiRRcHMbARS 6r SRthinhdd@S the aifordiation %ﬂ&ﬂaﬁ%&ﬁﬁh thy mleBdages between the
patent application are |listed bel ow Country and

NELRAR aadthn¥ER Hddnt ains a |ist of networks and the
countries they are in. Each country can be
sel ectinfetmuativar Pefdbéses regi stration rejection traffic

20 rediyection. 1f the caunt IS barr ach of the

et wor RS T Bikonebtin gy Fibos [Lyseryappin ok gfftents T ofabfto

I REICHY S rbdFect fﬁg@%ﬁ&ﬂtr&ﬁi@._f Foexathlé, 9pé-h A usdrk nigeed to be
country is not barred, it is possible to set thé
brafirededio arpeciiigmetidrs méla pogrpaid prers arebasedireptedite anather
Pl el S 3RS Pt SRE G el BBV scaments,

Nat wpérsitos pesi Haive budifdse hited fo@ate@itedt i roQasA ing GPRS/MMS
attributes that indicate, for exanple, whether i
pTUBsesHIes opBIst »¥eieieall user | Basg gn shchoseraeqwiofile ipfumation, further

rBterdiRd %%ﬁb&k@\éﬁi t@@gt&ggﬁkd‘?‘ Srb‘raﬂeWtﬁe datéﬁ% Qﬁt‘it%'es that are
t unti ng,

roam ng mnutes are agree o for volune disco
etnvisagedey thiepdfapapplidative sredatedbefev.cont ai ns a 1'i st of

TAC an AC cod for the wvarious handsets in the X
ar kot & CRIEY g i@%@kﬁ%a%ﬁflam@qﬁp Seivontep Bincountries
r@LALRAN! Rach BRiBPRIS BE s&@d@i@@lglﬂa}ﬂe@ Sor 1E Tstrﬁﬁﬁ%Je@ticgf {fR&Ffic
particul ar proactive SI M REFRESH nodes 30 supported,

wiediréationt hethle zndgst isibarred, GRERS fitha detetorksin dhda@untriés also barred

handset dat.es. EFL on _po -off, etc. . . .

S S icition o rPrDR. deiasabettGimolhared tis possible t
S4ebafeyabel of ndt\akred stRlsIaN R deRik badid. ah 8o it is¥eable to

a particular traffic redirection approach has 10

2064ify a1t er/nesrod 33 apassundhyasmwetpadogre Nrswoikespecific

this _dat abase. can be used .t el ect, the appropr. ate .

AR PRk AR Bhoie BBty S Elee £F RBRUPRIAS pro-paia

I @einti€Cls lalowed\ofra abivwigk Retidiie @R@fdaﬁﬁngfi@‘taaﬁm on a network,
y ‘

includes tariff information and typically
whether roaming minutes are agreed to for volume discounting, etc.

A Device Capabilities database contains a list of TAC and FAC codes for the
various handsets in the market. This database also contains various attributes related to
the handset capabilities. For example, the particular proactive SIM REFRESH modes
supported, whether the handset is a GPRS handset, whether the handset updates EFocy
on power-off, etc. .

A subscriber Device Information database contains the subscriber’s IMSI,

MSISDN and particular device. When a particular traffic redirection approach has
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al so contain information regardi ng whether the roam ng

partner is part of a global or 5 geographical tariff
w@b@a/o141bet her charges are incurred per m nut ePCDUSIHOB/024582

second, or per six seconds, whether there is a

m ni mum char ge, etc. A Roamer Profile dat abase

i ncludes a "blacklist" database and a "white list"

I

R Bnaclts Y Bulohs GRS ® RADH Bl pplpRate Mpbroach to
talezjlﬁmtrd@mobffaﬁftha:tra'fﬁdmcbmcﬁmn shoul d be applied. If

this |ist t d, .t di
mliégﬁﬁﬁwa%fﬁém&%sﬁ“} { b Sl R pgicatly
dawﬁg&n%%n 1RkdiRg %@&ﬁﬂthe@bﬁhin?rﬂaﬁn&ﬂiﬁ phk 8€K global or

ase contains a list of |MSI 'values for i ch
gebgraphmﬂftmffpm whetheoehargesries/mcuned perpnisgte, Al per Seqond, or per

Friieands 3ee Ber TRt B AR Rl (i

redi r @ Roaflr Pﬁﬁ&@e&waws@iﬂcmaek de‘mabmis@’aaatmsd aidbaskise list”
i ncl udes i nformation regardi glgqfr e- pai d,

databasqalhe, widrRst dapbaskvBnigingsee ek valugsfor ﬁ&smb%%f% pdtich

t I b t
r%%lgg %({%eglaeﬁ 131”11' cr%(flret%gcr)n @L@@F }?ﬁf@ﬁ ZPﬁldsalF?Ladggv ed the
tkd4FFi0 Fetilcbiash WBrk@BF@ fon dle%@eﬁithIMSImailum reﬂﬂa&uﬂ@fﬁbscnbers are
nessages on the tgg&gi ngist i nks can  be nitored t

najeffesipd Pirklapli sdatqbet"re Qontaip listpd IH§] Eﬂmﬁ)f which
tﬁg Fr\éfﬁé g-eil?@cg%n ngevelhSddLeSah- gpcaﬁﬂ?éue’d% ﬁfaﬁﬁﬁ% Pég?]ners

ecision making in t e traffic redirec
shbﬁmdﬁﬁnclumﬂ indkis daBBbageito gsstirainfended traffictredrecctioni ng

Nat | o SobTeRptigh TSAPHEGHoT JERpaFss et reTBaing pre-paid
IIS,JSEIE’,I&HCGPRQI LROVIVGS bR Sls. Dfre- i d RARIeRarE Wpl&ﬂ&'l&ﬁﬁ'ﬁed

System configurati'on data, such
Mg/edatabasé dlahwtpognl,atdél\bscthc:opﬁa‘gmr Sinniderlyethe, da@a&i@

SRR ORI OO MP S ity e B e gu hepgmin fnks

%ekiﬁ&ﬁ%réd Rfifibgify 9@-}52&6 dadibrs (‘fé@bﬁéﬁﬁ)lé RisBIgaCAMPIL, service

with the handset and SIMcard capabilities. In one
watkodid el addirgssks on the SIM card are updated, and the

han dsﬁ%l'helr rf %ge{t{glﬂ%legdttg dg(ﬁgl%)l? Sk Sifl ?%Cagfﬁggghnechon process

P ot en S earc or av
RhieY: Barrify Ve obthesinge Giragy wiich haffidrelizectiohlshetld abiel&

enbodi nents of OTA traffic redirection. In Fi
attranpdeds MNatiopd TR ophicks isaf3e toredicaisavhethee trﬁ%'tc\wilkectwn should be

5 H AV SRR b0y

Irtfom%b’h,OSMSCF@dnffgluf@lon\éRLM\l 504, VPLMN 506, and VPLM\I
508.

Some of these databases are shown in Figure 1.

Over-The-Air (OTA) Traffic Redirection Approach

The OTA based traffic redirection involves interaction with the handset and
SIM card capabilities. In one embodiment, files on the SIM card are updated, and the
handset is instructed to refresh its cache and potentially do a new search for available
networks.

Figure 5 is a diagram that helps illustrates embodiments of OTA traffic
redirection. In Figure 5, the subscriber 202 is away from the home network, HPLMN
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The HPLMN 212 communi cates with the vari ous VPLMN\s
through the TR node 102b of the TR network el enent
waem4andoi nt ernati onal roam ng |inks 514. 5 El pOEOSR08624582
the HPLMN 212 include the GVsC 208, an | WSC 107, the
SMSC interface 106, and the OTA interface 112.
Over-The-Air (OTA) Traffic Redirection Approach wth
g’ Fou eﬁg ngerﬂ_s%i’é K{Iehklbl%%f ﬂl%%ﬁbééﬁbé@r@to PSars BRWACIuBing

pplication 280 nay be installed on
VPhANSISME, \IBLMNSDG andwu\ﬁ&riéB mobi | e station 204.

Certajn s do not,res d to e

1 e3be pPL AR 31 B SRS SRR Vi P IATRE R eR
nbde RIBUIMEE AR ngﬂ%rk eRnidne1 @ Mdtigtehehions raanalgpﬁmwmr
intermediary that can receive OTA nessa

Etpmntsifche EPAYEY 32 insludeyha5MSE RS.3n ﬁ@nl O|7 nide SHMSC
f th k tl dat the fil
ot o8 ot G TR At ne' st updating the 1i1es
h 1 al ], hat t .
whi o f-«Jéf:?fizaﬁ)[ e R R R
The dprlicgiton €4 on 280 regi sters for three Event
DOV\“'A%%Hoﬁﬁ%%F%%%ez MO AL ipRlicatish Y80 nfeilbk ifRNRAGEEe STM

and Call Disconnected. Every time the Location Area
cadan fesoamhempbibeattatiom ZidatCestain/SIM cards donpll rgsrbad te OTA

e LD (ERaveRer Rrarrspor: et SR Ml an sTK
MRSV BEb ke acd ﬁ@ﬁ(?(or hﬂ&n@ﬂialry Biab 6&%&6?@0T@Mﬁ6§sag@ and
downl oaded to the ST &Mcat ion 280. The Call

cOummiatechpprpriptelc with deg BVLe v ben insieath pbtha nptwrosk messaging

dbrgctgﬁa déﬂg% tl%eaﬁlgsn% @‘é%‘llﬁ%a?d &Ed Asktlx{%llﬁioc i Gt &ta twgphatg% cache,

aB\oFMat GIBtnRitdS 14 feat foothk SWIKD gvhidhif ie dirattedio: upda@Fhe SIM for the

Location Status - contains the current service state
ngtwarke Mobile Station. Can have val ues Nor nal

Ser vi LR R sages —

| nf orﬁtﬁ%%ﬂlﬁ&dﬁeﬁ%@uﬁgﬁ%h % lg{é(%?/ |D8 e state |S%ges
INostioy St&esvCalbConnebtetl lard Call rlhsqonﬁenﬂai () tismedhdbbiation Area

S e e A L
s%ﬁhsﬁ% &6 é\@dﬁé Rt MNATE S, RICAINCoRBRA @Ferk REddWHTBaded. When

ntified in GSM networks using the first
thevalléleprs, sh@Call DBIcpnndct@ eSen iT dowhkioadedAp thd SEK application 280.

then T GHac et AR PERo P BRIV ot R st B g et SO o
MBS r@gnﬁ%a ¥, &&%ayﬁ@xﬂaﬂnﬂm@s&mm&m rBbtherndt@oihe

12 WO 2004/014101 PCT/ US2003/ 024582
The Location Status event contains the following information:

Location Status — contains the current service state of the Mobile Station. Can
have ValueAs Normal Service, Limited Service or No Service;
| Location Information — is included only of service state is Normal Service;
Mobile Country Code (MCC) and Mobile Network Code (MNC); and
Location Area Code (LAC) and Cell Identity Value (Cell Id).
If the currently selected MCC and MNC are not the same as the home network
(identified in GSM networks using the first few digits of IMSI), the SIM Toolkit
Application detects that the user is roaming in the VPMN. It can then initiate

mechanism to move the user to the preferred network by sending this information to the
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HPWN via SM5, US SD or a URL invocation (using WB,
for exanple). Additionally, if the handset and SIM
WG por410t he RUN AT service, the RUN AT+COPS cPOTYHRZN03/024582
can al so be invoked. Using an STK provides an
addi tional capability. The STK allows a RUN AT 5
command to be issued over the network, for exanple, by

Y BaSGSISBEL Uk B Reftion M0 WHRS forxatibe) | Altdtionally,
i Itlwdgﬁdseft ami’rSIa/I suppoeinthe REMNATkserdca g REN ApeCOPiSedmmand

net Tr. a(fifl c redirection approaches involving
Oal??dn‘t’q]@ ‘Run AT conmmand will be expl ai ned nore

full
L e g

coonmiel tdsdssigavenithdmatedek; farcxatnple-by tireel B namsbrls entisg. A Run

b k.6 h ' i | tat ] 20
R GPRmang AR kbGoRE SR Bade it fol? Budilpdo chanee
ﬁ&n'%@%ghﬁe%ﬁ&k té\Banot k8 fib® Gk TRESS AdGedtion dp Eﬁﬁches
generated by the MSC/ VLR 512 at 604. The TR net wor

avelving Sle@szandﬂhé; RondE mn@mcbwﬂhbe expdainedmpreieBy belaw.

for 5 " Updat ation; a [

done BRpr RIS B BERLI B o EREAERa M Th JrefideelBuR, which
WP be Gesofibdd Witk peEERhod toFEgukd RaRdbs. | f rmonitoring

is passive,  the TR node 102b of the TR el ement 102 is

a pasAs shovpyishlock G02; the reavmemgtilersiation 04 regigeis ondPLMN

%emsn? ¢ %B@Clﬂl istgaaglﬂtag | VZ@[S% e1 gﬁgﬁfp%g%egd%%gﬁél ’Iﬁ%sage 18

mehgynerﬂ@d%sﬂﬁMSCHSLR'Blmatmk el ement 102 taps the

T HE S T L LR e
da'téjﬁclikta'aéﬁl4 ﬁl@ﬁa QURIE Yt c‘faH Be Xgﬂé\&tﬁ g‘@?kﬁ&wé{l}? as

m ng nobi | e st t|on24 as registere
pnsvnogsly ldescribed, dleperdiatgdrathe 9pemtirueivigntents. 3f mbeitongyg is passive,

SR s pf R omient T0nl Rty g £ TP MiGinformation

RAMBEK fromfthd fenfid R, MRLMNTRSIRe @0@5 81 th8 TRPAEMBR102 is an
net wor k, no further action is taken, and the status

acglvrrﬁisﬁtelﬂnmatiamb%C@Bmyat 610. If the current VPLM\I

net work SePeRat Aot P08 P e VRd LhOFioB e messaee o

68 bk REhirRB tHeAME Pdnd MBI Ees SrofithRSméRepes Ridhemables it to
oper at or- HPLMN and associ ated, 30 busjiness rules, the

iiRntiftthpeguntsy and the TORMMon Whichgisgpenipe mehilersigtion 204 has
éegfsﬁen'-rxg dIA‘r? g&g %%fn gg%vﬁ‘h%g %ﬁ%ﬁ%e f%%i ‘ix{eg fid %f‘é%dzﬁa%élﬁahst

dat5¥e, theTR @g@vdﬂa elefient DENdaIg iy 1f theSluddehtOVIPLIOEN i¢iagpreferred

the SMSC 106, inform ng the outbound
network. ,

If the current VPLMN is a preferred partner network, no further action is taken,

and the status is maintained, as shown at 610. If the current VPLMN is not a preferred
partner network, then the TR network element 102 initiates a redirection process.
Depending on several factors, such as the choice of operator-HPLMN and associated
business rules, the TR network element 102 initiates one of several traffic redirection
processes. | |

Referring first to soft redirection 636, the TR network element 102 sends a SMS

message to the roaming mobile station 204 via the SMSC 106, informing the outbound
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13 WO 2004/ 014101 PCT/ US2003/ 024582 roaner 202 that
she woul d benefit from econom cal roam ng rates and

wo aleiddded services if she manual |y swi t cheBCT/US1008024582
HPLWN 212 preferred partner network, VPLM\-Preferred
504. This is shown at 638. This nessage can further
provi de short steps on how the user 202 can manual ly

SWi t 0, L.he pr e . 3 [t
<Pt 50 1t BT R AP o A e
sdrdiced i ghSpagiallyGwitdhesitc eheZ@BLMN 215 preferiddpartaerdetyork,
capabi lities database. The user_202 may fol Low the .
VELYGErefarred &0 Bia isshpvest ?%S-t“ﬁ_ S PsRe PR fiE L provide short
st e&étv ?%ﬁlsgﬂzip’zt Jt;ﬁ g@%&llﬁwﬁ’&“@tﬁé hl%?er%sfe@work 504.

network el ement 102 sends an
Additenalty, iiweTISBvwek slegentUlR ¢an permenali@thesg stapb fdrghe specific

ity ekl hombegEpERLOguiitoss i G Lupiy g the
SIII%%%S’(Q& gﬂ‘e?sr L RO i YD HR e eV INE Pr Rt i iw R %504 Thi s

eracttve nessage further gives the roanmer an
opt i tmthecaseesipermissipn hased radiregtion K87, TRinstwaskj gesent 102

| f, the roanmer 2 res ith YN', .t.hen J: O
s SRR SR i R Sl s
1@6‘qnfoli‘1%in§t'1tﬁéﬁﬁtbo&§212roﬁﬁef 206h O Berdties MRwivhigne thiereferred

506. If the roamer 202 responds with 15 "Y', ‘then the
VPR M twefelred heimonk 504 2Thipinteragtie mersagedyrtpercgiyesthe roamer an

.ocess at .604. &Krom b S Rai t [ :
offici Ppafpaafie rbapy v oghR Ry, JEfcbaREZ 2 Bunonds with
“Nhethe@ 86 asoniatakeh abé steek idoes ot ZhadgdesasHRonatano4X and the

el ement 102 | ooks up the SIM Device pabilit] SS ds with
repaecrZA2 continugs o the YRLMN-ARetworkh 09g s rpame29¢ responds wit

04 [ t. ..o . .

B TPl B i, pom
thie puimedhé progess figysimnfier SIHekd fedirectomt endescobed tebovEFPHASE

(GSM_Phase Inforpmation. file). e val.ue determ.nes

the PR&seeast oflrad sqdwctméi%_@eﬁ BePoHPigEERs (i ags up the
S?%/%)ewgé F aﬁi(l)i i@%gﬁa&fse RPqdt B isRirese RAASE: AoSildWtatfiny204 is

er val ue or higher indicates that at the
ST ynabvll et anmot, Bk alseviated ga Bilteirtativslydnet shapps the@T Al server can

RGN CERIETV R (2

1B SRR atel ddtdrMth B B2 ¥f HaBaVE A\ Vdlge 6160 Bfcues Phdse 1 SIM
at” 630. The OTA server 112 encrypts this nessage at

 ve8Rk avalud off Weindisaties Phase 2HEMEMSTY oer Tabne off&d prhdgher nglicates

e roam ng.nmobile station.204 at 4, 1f the nobile
dhgt e vontm el 2R A oY B0 et v
el enmgpthekRdbiled@itin T @Sndi-S B @nubled, hen fhe diRenctworkRilddent 102
information is available on the npbile 30 station 204
isitivtes lafredirpstipn atessege withithmngossserneats iythe OTfpgerver 112 at 630.

B | TP o S g 105
FHRYEto tHeZoaming mobile station 204 at 634.

If the mobile station 204 is STK-enabled, then the TR network element 102
determines at 616 whether preferred PLMN information is available on the mobile
station 204 SIM. If the preferred PLMN information is not available, the TR network
element 102 sends preference information to the SIM at 620. The OTA server 112
encrypts the information and sends it to the SMSC 106 at 621. The SMSC 106 delivers
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encrypts the information and sends it to the SVMSC 106
at 621. The SMSC 106 delivers 14 WO 2004/014101
wEIMOBA003/ 024582 a nmessage to the nobil e steCT/OR208DE24582
at 622, and at 623 the STK application 280 acts on
the nessage. If the preferred PLMN information is
avai |l abl e, the STK application on the nobile station
a meShiob @oks mubileReatiph 204 bt 622, Bhdvit 4231 the BBKI applitation 280dcts on
beglns redirection 5 at618. Redirection includes
thegagspaget he OTA server 112 is to update certain SIMcard
fi I
r edlice” @% %%‘&%l\gfga@%ﬁm? fl%lrs gw{(lleirb:l% %ﬁ@%h&? r0 g%lea
mot#é etation 264 loekd wp the\padfaeed BRMMmfemmtioﬁ ifdel andhbdgiitsl re@@ddtion
11.11. This specifies that the nobile station wll
651§ar0h for the HPMN after 6 mnutes. 10 If the
r edke&a%dneﬂ 1rﬂ:ﬁﬂ<ﬁ%§m? T OTASURRES @i W o GRE4BLE S Bivat
delta m nutes ection wll be re-attenpted fo
files. Mrsho‘gu laa(ﬁﬂﬁlethuﬁfb'éﬁlesfard mmbtsad to fredube am P& starch tlmer

t I t
perid incEia o oR e Goritiarfiedo ol B e Rl oh ETST G5!
11.3 PeThfsl ?Qmﬁéb tEEBAL Mub1E biatiB® wile sdadlEfdr i HPINIgfer 8l thinutes.

value at the discretion of the HPMN. This search tine
If thethdirestom amynpbzs nag quicessduldFithonmexh Ariaielte sninates)s Tegieption

i S5 18 GRBmbRII RS LHE IR B! R 0
sucgeskiul oft if88e mdbA2 stafieh Skatdhed 23 thkdrefeArd abrowik,ake &fch period
the EFPLMNSEL file (PLWN Selector file) is updat ed '

spegifiad i ElFlﬂstnvm vail beretterie duthealefavdirgluemh dhapfigmeiionef the
P?@I(It 'Tﬁfssse rggﬁdt%ﬁ%ﬁgfe%ﬂla% Ut sC a'r&@*ahﬁ&té RiBger 2

roup ne artner
sedrdH B fMéPhW artd&hltﬁé proké€ssYorcate Spdaetiwoatkorftooddues asng
o Eeed ) WS RN Fed netvork shoul ¢
be }c\ Shbwh 3 62@?1&%#&&,&;%{3% (ELMN Keleb@yaL) Byu Gﬁdaged'%% a list

preferred partner etc formation store
of peferddipalthyrst Rbe mrmdcpamas@am be denvedtusethet spplicatigmlogic

t hat hi F SIM
(oo e, HRBnT QoY R UG Ra PRRL FEREAOTA - ey ork
offénnd Ri-PRECASSt u@&i@%ﬁie o@tl%uﬁﬁirsrba&'ing 9afti6 36mbditn@dhés etc.). The

re-order sone of e cel i nformation such that the

mozsepﬂe&na:delemorh sbdd ba f@e’@‘ﬁ'@@j‘ﬁ’w@f ipthekigt tﬁyll%mlé?y tbe nexte

referred [k ferr
o P YR R R Bl i o
foﬂth@néyv@ﬂ@rmlﬂmgra@apm@ax%arressage and the Nei ghbor
Cells Description Information_ Elepent as specified in

ETSFocgme SBE cards, it i ngpessaw i deloty the mforymitiag simedin Rlteccn
(Bw%?%ast ﬁgntﬁﬁl'(%mélb%% {8 1 ﬁ{d%-@aér%gmg ot e defl iHRARLE

“such that the cells are arranged in decreasing priority order of the preferred networks

(most preferred network cell is ordered first). The BCCH information is derived from
the System Information 2 message and the Neighbor Cells Description Information
Element as specified in ETSI GSM 4.08, 11.11 and 3G TS 23.122.

As shdwn at 628, the EFyoc1 (Location Information File) is updated with the
following information:

set MCC and MNC in LAI to the most preferred network; and
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followi ng information: set MCC and MNC in LAl to the
nost preferred network; and 157 WO 2004/014101

weESAEBA003/ 024582 for sone SI M and handset PCT/US2003/024582

conbi nati ons, erase the Tenporary Mbile Subscriber
Identity) TMSI value. For sone SI M and handsets

conbi nations, the Location Update Status field is set

to " Ngt at @elf - i [C a ogat i Q .
the MCC and MNC saentﬁqi}%m?%e &%1 oé{g?g’otﬁ&&% e%l%l gg%’?l&faf%rMObﬂe
Substiibdrilddndity) iivISbeatee. S| M and handset conbi nati ons,

t he FPLMWMN s set. tQ the currentl seliect ed

non- praereS M Ak hndsets omibipatians, the LegationdrpdatrsStatus field is
29 t . 1

RetEa& Uhnsa” chag Eﬁéesaa&iwé%mgé Eo;/éﬁ{éxn td fhe gg@g%ﬁ?%ﬁg%@ﬂn the

Update Location on the nd updat
Ared kontifier (DAI) fiedd. 10 ot her cases, the handset

should be | uct.ed.to refresh its che.. This s
per f olg%éaml?@% a@‘?’?fgf {”inﬁ?%‘ﬁ” %SI%%SNN is, s&gjtqthe currently
detetddidon3pfclre@hét@ddt.ni ti ated proactive REFRESH

command, or . a WB REFRESH (if the SIM card supports
i t). Ifthemebilg sigfion 2drdstrgtsithése shanges apioafaticalb itpetfoonka new

i i e il e tation.204 will be all
Y0 LSRRI Bl b SRR Se S
atheli cnges thehapdsecshbulbernstnidia tb @efésAGts¥akid. erhd AlpeABrmed

204 is switched to the VPLM\-Preferred network 504.
UUgen @hniatigtea XFER BT $1M Rediit anplicatomminitistedarodctive

' I [ revi ously descki bed

REPRES Tt Sn it S AL P R STK) BTt ERRD o

i s | eftiersigdahsteentii fromrtd prafirred Woivedik i@ gl ehowsh, the mobile

ts . N AT tive SIM d dif th
SRR Sl Bl e ShesRedii et 42 i BRSST on the 9 M
car )TH@Q&EE)I%&@&%%}@@%’[L@hgﬁfc@&&g and B&Yo f g&bﬂﬁ%ﬂ_

appl i cation or B application can issue
sedtehedhtd the V@EMNPreferrsp eetiviorlcSovet wor k. On some SI'M
cards, it may also be possible to use proprietary

mec hahWN T ConintrakBasel Trigyh R¥fireedpand via the OTA

ser vgf .. 25 Registrati oag Rejection Traffjc Redirection ’
Enbodi Hesfckion fescapessan-aliemstive t the proypeushydestibed OTA approach
oLEhHR ¢bdiRRbA V! b& G4 b Leibii f i
D R b RS e S R orER R (Ve ey
supppirtsttbe ROIN AleroadiviiSIElaonheind) hed famdREN ATabtvice (service

searchin or a,n et wor k. .Varjous ways to achieve
nﬂlm% I g# gglaé%ga PR E}gﬁfgﬂp%afls act1vatecf and allocr}t/ted, then a SIM toolkit
application or WIB application can issue a RUN AT+COPS command to select a

=3

33_3,5204 is

specific network. On some SIM cards, it may also be possible to use proprietary

mechanisms to invoke the RUN AT command via the OTA server.

Registration Rejection Traffic Redirection

Embodiments of registration rejection traffic redirection involve rej ecting the
first round of Update Location messages when the handset is trying to register on the
VPMN , 80 that the handset starts searching for a new network. Various ways to

achieve this are described below.
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16 WD 2004/ 014101 PCT/ US2003/ 024582 Regi stration

Rejection Traffic Redirection - Aborting the Update
woomabi4anm Transaction Referring again to Fi guP€r/$2003/024582

note that in a passive nonitoring node, the |link 402

is anonitored Iink while the link 404 is an active

i nk into the SS7 network 306. 5 In an active node,

ot SRR e vt AT h A ek AAergn e Edate Location

Trahgg&gbhng pat h. Wien the nobile station 204 registers
in the VLPMN 208, the VLR 312 first requests
aut Reerrisaegon to Rigwredi non that ne passive ppomiQring mgde, thlink

402 98Kl au%ﬁ n{g '\&ersr%é ﬁn]%&f isHd &gﬁ{é‘pg‘ﬁ"f Inrﬂ(? C}{ew B?t%%%k 306.

'S an i C SUbSCTI ber an

In 38 vt veamode, bbih 1inkgi4eP bad oNateacied lids iarn the BS7rnmm>ﬂg and the
rel ati onshi p between the VPLI\/N 208 and the HPLMN 212
Tlﬁmtgvoﬂ%@lﬁwthoaa% thersignaling aeth IVhen themabalesfapndupeisters in

%ﬁ/ﬁ@ 25?I ahe }\//%B SE 00 kely ggstssﬁz en%'c&ﬂﬁ%em%%éahah Pl the

e Specl nmessage epenads on ver sl on
HRidVINngQSofnh@rohnﬂr 20t Tlms ig tyopnaial suye ‘mmethefroﬁﬁéldaoz is an
HE%I'%[@ AT| ON, | NEG, 8r SEND PARA(%ETERS Once. t
aurhsg ot #hq realigried 39 geh servicecnt the gedistratiog rmﬁtlsaﬁn a
roﬂxﬁm‘gl?@laﬁ@ghﬁr]{?etﬁeéhelﬂg YPINUREaLE thOGRE M 20ES a5

fromthe nobile station 204 and routes it to the HLR
auﬂ@mwamonﬂ?tquwtzgm thiedotnhef & MAR mepsagatiot 1sSE8At e GBS hg

| The k el t 102 det th .

sigpfie BT 314 T srais M RE bt B AR P on heig

suppdited! Bitgs fy%ﬂ:aﬂ?bﬁ@ bRKSEND AEmemENIdAdane Iipoabt SENENd
resg/kE se on the SS7 link 314 with a nessage such as

TERY- caneeehe tesponserfeom Q@tféTelRESé)e as wr:wed bysheVLR 312,
theDﬁl/IS%l %/1? gcrgr:glgts thertzﬁ)(ﬁxé)ﬂgéan-gh% gsa éol?r? 1?%“3{1% E%lqand

does erence an t CO

roSies® tathelHIER BORiBARLMN 2182 ivisf the @ilér-apeeator, 887 signaling link 314.
transaction can be aborted at the TCAP |l ayer. In order

o ddethHt §em10ﬂ@elamamo]g92 dstectbe bindgied gication Regiaestomdiisthe

t
oot R bR ATl of RS 105RSP Bt Pomsc on

thé BB7 bnbe M; swith adasssagemdh abcarse Sasteind ajierd, Mnmplemtscii Dgta Value

orfSt Miwinsonitesrioh) (i Ab e e o3 40 ek Tleyaprence and

it 63&@@1%&%%%}%3%&%%’%&%&% drQ diftt@etoddhese nessages
Iinto the SS7 network 306. The handset 204 tries the

UpdaTh@ tt@smtmn gambe abm“tedailrﬁleriEEAB rlkyea Freovdeptoalo thisyglse dialog

of BB GOBNPER 500 60 iy Heeafon fPegpponte message i

sefPSEthE IS§atinR R H to ihfeVEIeeezare as many consecutive
failures, the handset 204 searches for a new PLMN. In

ef f dach off thegquweeesses desrsibied rbereerdan dbegpsrfommed using passive
monitoring or by being in signaling path (active monitoring). The TR node 102b uses a
valid Global Title and Point Code to inject these messages into the SS7 network 306.

The handset 204 tries the Update Location on the same network a few more

times. This attempt count is equal to the value of the ATTEMPT COUNTER
(recommended as 4 in GSM specifications). If there are as many consecutive failures,
the handset 204 searches for a new PLMN. In effect, it goes to the box marked as TR1
in Figure 7 (Automatic network selection mode) or the box marked as TR2 in Figure 8

(Manual network selection mode). Figures 7 and 8 are diagrams showing and
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in Figure 7 (Automatic network selection node) or the
box marked as TR2 in Figure 8 (Mnual network

wa@edoaotdion node). Figures 7 and 8 are di agr ansPGHUS2008/024582

and 17 WO 2004/ 014101 PCT/ US2003/ 024582 automatic
network sel ection process and a manual network
sel ection process, respectively per the specification

- BBrIBicABWAR WREEODProdest-afld B@ﬁ &ﬁ&&é@éﬁ océs§3

122 Vv3.1.0 2000-01). As referr erein ures’
resnecavelypey the spepifidatios SGe’Fﬁaaailbmwesmnﬁ hﬂa&aﬂem 199 @BTBI TS

f e Th ate Loca e is
820 £ OB E R R Ao el i ibanigaes grand f Bxrofime acious
ehite diifrertoRidrag viattoie sﬁé&ﬁed‘ﬁlﬁabésgéss the MAP nmessages on
the interpational roamn nks. The TR application

102¢ B Wndaterrogadipnarassage esmutedmzhe HBEB&02 én theHEPMN 212 of

B8 S5O L1 b REP B L on

imntriaﬁbn:aﬁtrbmg 1kIhehd RRapplicatiahi100c 0B6 TRNESGSrK dldment 102
databzl&ﬂt aa ;rmtjon and decides if a traffic
TP QeatipnisaentisineRpt kag provinusbiasaisiased with fheeprobe for

thiQ@YEl nBBBcdiRgl stered on a non- preferred VPWN, the
traffic redirection application nmay decide to perform

sone ThediR amﬂlcaﬁ])m £02c¢ diecles ispiacibhseCinforgiation &l @dcides bfa traffic

.0QLr. o identify a candidate for _traffic
R R B bl fion < BhIlF o e dosBerASs Ragiftgred on a non-
pREfBrrBaVENA C{hQ%fﬁoQ‘%ﬂﬁiedﬁ%ﬁra ph(ﬁﬁoﬂ'ﬁ %Wem@%?oqw some

non- GPRS users may be dif ent 1In enci n

agigensy &¥her, migee spegfffq logllce:dm alec be progaepmlned:ailldemmyaj oaﬁdlﬂate for
of Loc and_t her eby

e rerlo A SRl o8B P lon escc b B4 Biy-gaid usrs, or

TOILAPR G lafd aoh-OIFRS Gserd ﬁ@ﬁb@&fﬁ%ﬂﬂ’i}fﬂﬁeﬁ&hg G fg)&i&i}ec@r

try the same PLWN after a brief delay (Tn manual
r oami g tﬁ@@ﬁ@/@ﬂﬂe@@n@wll@wom@@m e “iffrstantnd” ofd onationdifdates

opE Rk PR eTt P P B AL IR ARURPER i o

‘ rdsammg aetwook selbﬁldﬁﬁﬁo@)bﬁﬁymﬁéﬁamd RIVINek BB rief dedlay (in manual

ransacti on invol ves sendl a spurious MAP E
%&@&S Setosk seliiongnadsy er ihionly epegshvodus avsilablgde automatlc

o
r(gcfr/ﬁlﬂ %d'(:ig)l lo'glr?ee %%ﬁ&l{%&a ee)s,éjc%@a? ok Jecte?s]’ G J(afna%lgg the
trapdagtiorB5n wre eoitedirraiteidmbeng théataneactibn &Nol%@'sbkﬁhﬁé@a spurious
ggp | bl.e val ues i nclude Unknown Subscri ber
Nﬁ% ifpéi,a@ OPpLion, Higssage, éi’l’l‘ihr?gco EurAMedKﬁ%foPn(qro &npns, gl ue
et%))od1Hk%§ @hé’@éei" 83or B Q)W@\S?S&st&ﬁ?’ aftatd 3@0@(1%&1'11%%60@ Datg Missing

fidant events. For e nown su
(1D¢dn@luat3é§s01 Unéxp\eﬂedrﬁata Vnkumﬁlocad vatdeR¥6).0n t he radio

The. IAGoRR bl Bl58s iR Ejahpp A Bs AT (bt b o5
Ro8mipmesignet (16dans8ht 8 Phest DEuE2RESEYerl Sin cause various
significant events. For example, Unknown subscriber translates to “IMSI not known in
HLR” on the radio interface and this marks the SIM as an invalid SIM. The handset
stops further PLMN search unless the SIM is removed and reinserted or the handset is
powered off and on. “Roaming Not Allowed” puts the PLMN in the Forbidden PLMN

file (EFrpLMy) in non-volatile memory on the SIM card and the network cannot be
selected unless removed by an OTA operation, STK application, or manual network

selection. This value is probably not useful unless the partner network in VPMN
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30 powered of f and on. "Roam ng Not Allowed" puts the
PLMN in the Forbidden PLMN file (EFFPLMN) in

woer4eoilati | e menory on the SIMcard and the nRCTOR003/024582
cannot be selected unless renoved by an OTA
operation, STK application, or manual network
sel ection. This value is probably not useful unless

SUAPEA RSB IO 0, RGOS0 e e

dpeetaes irstha vishi@dicogntryel at i onshl p with at-least three
n the visited coun HLR has, t o_send

t The
| kTR Baifeecit shlshy B8 BT R OESE MG RS TReet
SRSt PRfa %s%%éﬁé ERt ThEREYLE tra-flgé‘tftf%ﬁ% wbﬁlﬁ be greater

transaction ti be greater’ 5 than that taken
thyn thhietalié apmeliﬂhapIﬂmaﬂ@Q t02cdo sanddhe Hed Epdateddstizon. In most

S podip vl s tr e e L LR P DR SRR g6 most pre-
A SibSHsd. | DRY Sme DA cbh R R EHVREDPdREED MBS tREendRaineEnd

Location to sending an End Update Location is between
Update3Lenation disbetRedre? r-Brageands. FReigrensto Kigare tleathees dall flow

GhRUnGEI 5 (4] bRl IRV L8 TR RIE %k Ene

Uptaed LOuutioR si5l §elfFoantHe TR dfpliepdd DEiciterford @deesafedtdn the
it sees one fromthe HLR it will abort the

HIEBri #6H 2bort hedransaciien and ke serreqRas Begsey (incdudiag My

ARinaR Dt O AR it Sk B cal 08 AP ST e
t o sdnth dlsepdsSiblees drdEl R hewnegsito séel thé' 1YED mdssa(gai hawever the

102c Update Locati on Reject nmessage arrives or e
Iﬁap@waﬁ%ﬁ@%@p@%%qﬁonmq wss&@gaaweig ﬁUﬂ@k from

AL R TR R g n

case In
fhvRr(BRNages to successful I y send its data and close

r eacted BRE (GF Rt e e abisn B I et i veaapgy send it
4REMd Qb thO i et bFoR! th&?R'a?Phéa@i%ﬁ 102('; InesséPe R ches the

rejected and the out-roaner w manage to register

¥UBc du dfisitdsy, the sedoad hod Umia@flewcafe@n fremvthe KR appliestion 162¢ will
t he, roa

fiEsrlpsied R e quroip witlznpbf 1 R8T sHERSE R b lshop,e

ﬁr@fé@re&ﬁ%ﬁﬂﬂé automatically or show the list of

avai |l abl e networks to the roamer to choose from

t he Harrageof sadkilows AuBowmt € & tlzesrcmmﬁhwgism én m@tluaque it
{gilférg&? iﬂ{‘ee%i?"}tg LoBdlio Q)%t & Ean?%v{) Juict a%t?caﬂs\; %f élﬁ%& fhe list of

rea | ON” ONn
Salleble abvwrks tolthe ﬁﬁtﬁlee f&&dﬂoﬁeﬁbm tThthe TBhdvet way ia automatic

gar%?r?gnrtnoag t1trv?731ut(1:'§? tso rreglggi(r) g]ng.r\llcscﬂet:r PbLal\%Ndlf one is available. Else, it will
reattempt an Update Location on the same network.

In one embodiment, the TR network element introduces random event based
delays before trying to abort the transaction. The delays help “hide” the Traffic
Redirection attempts from VPMN since the UL attempts will get blocked at different
levels — sometimes before the first ISD; sometimes after the first ISD. In some cases,
no traffic redirection attempt will be made. Additional information elements like

Subscription class (enterprise, consumer), average spending etc. can also be used to

make these decisions.
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del ays before trying to abort the transaction. The
del ays help "hide" the Traffic Redirection attenpts
wo eami0VAMN since the UL attenpts will get bl ocReTU81003/024582
different 30 levels - sonetines before the first |SD
sonetinmes after the first 1SD. In sone cases, nho
traffic redirection attenpt will be nade. Additional
i nf orﬁi@tt ﬁ‘la?&aﬂlte&h Iv&; fﬁﬁ the4PSsld é?étg)‘ﬁr\ﬂﬁ{s%%%re reattempting the
(enterprlse consunef§ a%erage spendi ng etc. can ?@
Updat¢dastation aﬂeaieﬁntdlﬁls(éSId[dbh O8. ohecordifg WOhAQOspetifi¢ditnbs, the

PCT/ US2003/ 024582 Th er s t. hat how.| on
rRSBIEISEASD 316, SigFonss bt BBE PEURPE b T eHe aRaR Ubdate
oG4 RfbctbCaffotng thd TC Mt oPBe ARERIGANY tO those
specifications, the nobile’station waits 15 seconds

(e diiadh tk HigP2 1 !ﬂ”RE EGRRYI N9 APorpgalFe  Send

Loca | ayer t he

tran 1"3??]“% {"g‘{’?g’f, on " Rej ect| on Traffic

Redi ll&iférhﬁg agaiAhO Figuig 41 ther 1Beside mbuitbweng modé,ilimk 402 i 1s a
I nformation Transaction Referrin galnto F

RS L6 Bk 404 15173 RO P68 metork Ay Fofraaptive
nlﬁéed;%\l,l(\gl‘r@'@%g%tlm}o?lg elefidnd 19()2615‘ 1@'@‘4‘{ 4 Yﬁe Ef#ﬂghﬁ% Bﬁ@thg'%gnals are

n an active et wor k
o@irﬁﬂ&f}rtth&@&n’r@ﬂ%hrﬂus 4@213nd/é04h| gnal ing path and the

200 WhehibEraticaraten S0RtesilSis oh e G 105 e e 379 it
I ch.PeMél a3@@ntiddMon YuBrrddtford frdrd fthe HEPVES Y 52 afkhb %Hiﬁéif@t)ﬁ C"Hns isto

formation fromthe HLPWN 212 of the roaner 202. hi s
maketsure tiraiktb e soaneertihart autheatic @abﬁ@nbﬁsﬁnéns allpvrsioigst seerce on the

bscri ber and i {
Fegreimdaeaiot o Refind o gu PRy PRl VLR SFhmde.
HieVN- PN TSt bR nkequdbfiMih & Zornd Bf $MAP message that is sent
aut hentication request is in the formof a MAP nessage

anithe SBE siganling bwk e BsapesifaMARegassagr dgaepds ppéhe MA

SB35 B GoPET 50 o PEOP R LR AR IR b
CEADMIPARMVETERS. The TR network el ement 102 detects

t he Send Aut hentication Info or Séng 20 Paramstﬁ%
nessabte Bhactork glemegh Ly 436%‘3 thg Sgpd Aufhspticition dpfogy Send

é}iﬂ\@é{% ;mdsba ea’?lqsi ‘Eh'%%ub Her'i€ ﬁﬁ)g% Qé}‘eltraﬁéecf‘%zrﬂ Htr%]ilds the

use stem ail'ure, xpec ed Data Vi
FExid ﬂa_qicﬁlsé/bﬁ sher 88 MirssHiglewitil  eavGe Gbstbm'llfalllum b][nekﬂiwted Data Value

d tity d di ff [
S e ebuts n e b e RE tasen G0 Sty dogs rit s
(flﬁgrenul:@axﬁf 1185yl ¢ %1tﬁgq;etthé fend {ARSAER 3762 Ha dlﬁgreﬁgﬁfe)

ayer e original transaction is used, and the
End rlespderde abert geritansactivhet @571“(1Alhlay311 thetayigied trensaction is

useg, and the End response is sent on the SS7 link 314 to the VLR 312.

Each of the above can be performed using passive monitoring or active
monitoﬁng. This case is similar to the Update Location Abort case described earlier;
however, it makes sense to do this while in the active signaling path since the
transaction time is much smaller than that of the Update Location. The TR node 102b
needs a valid Global Title and Point Code in order to inject these messages into the SS7
network 306.

The handset 204 tries to authenticate itself on the same network a few more

times. This attempt count is equal to the value of the ATTEMPT COUNTER
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Each of the above can be perforned using passive
nmonitoring or active nonitoring. This case is simlar
w0 oootloetilpdat e Locati on Abort case descri bed er€T/U82003/024582
however, it nmakes sense to do this while in the active
signaling path since the transaction tinme is nuch
smal l er than that of the Update Location. The TR node
(ra@2im8tled ae dsin GSMkpetifidatibmd). Ti there add sk RakydonCaMEvE Ehﬂures

j ect thes ages into the SS7 network
*héé?éﬂ‘is? aﬁg\ﬁ g‘g e’fﬁiiﬂ@éseaaﬁ tienes lodhebaxmatked gnTR1 in

F .

%29%3353”‘*%“?‘%%%@;%‘ PR i) bR et i Y e s
(Mool odwokiseRCTOWBRAOB/ 024582 (recomrended as 4 in

GSM specifications). If there are as many consecutive

f ai | Registratidrh RejoaivisBiaffcRediPesioh O TimiR@ OuPH R espbnse to Send

esseAaﬂzenhcmnfmnida@nMe@s@é ked as TRl in Figure 7
Aut%‘ratl c .network sel ection node) or the box marked

as TRISFEasert gurkr tp Aboiing e Sradvigrthentishiden m&mmmesfage
lei%e(gﬁ%fe'héé iSQHatRﬁét@c{ﬁtdt%g%%ﬂx@ '&1&% ﬁegﬁ?& |onShk! de l(ﬁb gﬂw TR

Qut the Response to cat ron TATSrna
ndvedadenditiilo2 dasendt sesd anyl rasponee ke WLRY3 IZ‘I eThEefofices the
[ message. The djfference is

ntication Informatio
m@ﬁi& st @é‘&o6?80%&%%042%P?frﬁﬁ%@&lqumscrtbﬁé inrHigysese’ and
8.102b of the TR network el enent 102 does not send any
response to the VLR 312. This forces the 10 nDbi l e

st gtcze pat}ge}esﬁmry hfife dﬁs@waﬁbgl 2 Bifind OO Roppnse 10

Tr af |rect essag Tim ng Qut the Response to

UpdaTlﬁs baseai slmmlaiveﬁtﬁag@ otihihe Sead %u&l‘ienﬁbiﬁanﬁfoﬁﬁaﬁéﬂHnB&age
ou he Send Aut hentication _|Information nessage.

lifgrepeeis dhatend Apthentiegliog Informatan is allpwed 1org00tbrmxgh but the
Up&t@tb&%ﬁ i SotIThb hﬁo*&‘bne R ef%%ﬁéoyﬁggst t ls&%g;m response to

not. The TR network e oes no sen
the é@-ﬁoﬁh}s?e Yhos fdrhtis th&.ﬁoBﬂéZstaﬂ'(bn 204 torresean tﬂwlemkrklae per
21 @20% gsca ‘ﬁ network as per procedures
Pr&%e ST HEYFHOHC Bt Hlgees a‘é 8 8. Registration Rejection
Tr affi ¢ Redirection - NMydifying the Insert Subscri ber
23Sl Wlé’%a@@e%o(ihﬂ'aﬁ&‘aﬁﬁ% qagy T Medifpingdhe Insert Subscriber

Un s U8 Messageosith F‘Bvamm@frsmcrigma@m to WisuppepedcFéatur e”

b TR E
element) 62 issin e adtive lSlgnalngmﬂi 4®4 O@hfrdftmpVbRaﬁ datk M@catidn
rec?ueets’é/g(r)rlr(l tl% %’f{”ﬁ 12,1 8:% arrl]etgvgr delgéerrlrto l%ich%n tsgned or rrr?orzi?iqy the framed
Insert Subscriber Data Message from the HLR 302 to the VLR 312 with the flag
“Roaming Restriction due to unsupported feature”. Subsequently, the Update Location
transaction is allowed to complete normally. This allows the registraﬁon to succeed in
the VLR 312, but the VLR 312sends a “Roaming not allowed in this Location Area”
code to the mobile station 204 via the MSC 312. When the mobile station 204 receives
this response code, it starts searching for a new PLMN. This is shown in block TR3 of
Figure 8 and block TR4 of Figure 7. If no PLMN is found, the mobile station 204
stays on the current VLR/MSC 312 area and only allows emergency calls to go
through.

Unlike the “Forbidden PLMN” information which is in non-volatile storage on

the SIM card, this information is stored on the handset memory and is erased when the
21
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Insert Subscriber Data Message fromthe HLR 302 to the

VLR 312 with the flag 25 "Roam ng Restriction due to
waradpopant ed feature”. Subsequently, the UpdatRCT/US2003/024582

Location transaction is allowed to conplete nornally.

This allows the registration to succeed in the VLR

312, but the VLR 312 sends a "Roam ng not allowed in
sublsBiiter kg infe Affeeent locatien iea bhthervaink metvatrht switth@Othe phone

via the MSC 312. \When the bil e _station 20 ecei v
offy el B SploFis S1odisuotk A2aEk GF 18 TeBHTH i RO L o fhe VLR,

LML Thies, i ' T f i and

SperiiorraiSo AR i o AR R e o s 1 6

st alfitheha@idet isinasomati¢ inede and anotheyhBWBCi 3hv2ilabledhand

only allows energency galls t o . throu nli.ke th
handeh ol SR PPLERAT HP DAoL ThR oReroBet Pt 102

i - b YegibthitRniaBhial PRI, iBths haRd®e: is i

B R e A e T
mafGd4i@it4t 0o neETrkIS2e 08tibiseautaudsondee it Willaws aiternef aa

diff.erent. ] ocation area, ofthe s ne K. i.t ches
coefYraliGh BEKY o f e LBER SR Lt U ST FRe S,
roahf18g FRE{ckiba ki M AP TSHOVER SUBSURIBERVDRTA (ref GSM 09.02).
Specifications al so recommend that this list be erased
Thergrg, sabsegpetsegigtations will bpallowetiset is in automatic
node and anot her network is available, the 5 handset
w | HeaddipgSpedddiaes ati on on that network quickly. The

TR petwork el enent 10Z2. recogni hiyS. . .

al | SR e R Rt &g i b S E e yignat and g
rodn@ngSThese Feduire RRAMA aridBEIR 16 theuppheichey deswitsedebefirt Adnldeake

in automatic node, it will not attenpt a registration
carg@if eiuajions puckipeHonexamrle: t he TR network el ement 102

W t hdr |00, JLesh bt on: 1si =)
Suptaftiing Rfisnb BBt s Mt B oifor FGPSMS
sessivpsequent registrations will be allowed. Handling

Speci al . Cases. Speci al . handling . is required jn certain
s GO BIE 1B LIRdFtR L SPRIAN SHAAmali o {EPBALFPH 9 4R Yo be out-

ro%ghgzﬁnggg%—@?efgﬁﬁ xgérgﬁoﬂ%iaaﬁrkﬁﬁ%d hordie cAPRY Paghes

ore, take  care of situations such
as, identifyémgmhkther ths outienatrief hamiyelik &t tenudl loe agtomatio aefwiork
is.in the mddle of a call or a GPRS/ M5 sessi on;
SGIPW?%"?H Updat e Location on demand so that an
at t eamliffife TR ¥fact RRaGH ared RFTRfiodd S6RNAnE HwRIcBf BVEREE may
network to a preferred network can be nade;
havaterhe frgvided omettose rastrictive geomyaphieal hasitiset is in

man leseocrasgsuattrg HIBSEI!IS%G(E] 1ent e 7rf<|>‘llovs/218g ge%ki%ﬁg' l%nadﬁﬁl%%i m%a%nisms to

handle VLR and HLR failures and GPRS sessions in progress are also described.

S

. Identifying a Roamer within a MO o MT call: SIM Toolkit Approach
The SIM Toolkit application registers for Event Download on Call Connected

and Call Disconnected events. On a MO or MT call, these events are delivered to the

~ SIM toolkit application. The application can hence make sure that it performs the

traffic redirection when the mobile station is in idle mode.

Identifying a Roamer within a MO or MT call: Update Location Reject
Approach

As per specifications, an Update Location is sent only in the following cases:

a) mobile station requests an Update Location at registration,;
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identifying an exact |ocation area for nationa

roam ng in which coverage may have to be provided on
wa@2000et10est ri cti ve geographi cal basis. These PEBHES2088/624582

di scussed in the follow ng sections. In addition,

mechani snms to handl e d HR failures and

sedympfulesiRtpR sRprals a%l\?@ i& e gxpisaion of Periox odic

%h & Roaner within a MO or Ml call: SIM

tmd#%ﬁ%ﬁ%lﬁpproach The SIM Tool kit application registers
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callfd%ﬂsqwé@g Hea&0&:, thefd) arf8bink 6p&biid @aw a6 Ge Detven) Waeabe

Location at registration; 22 WO 2004/ 014101
arrap@Inesss buswd oysethe cplf bﬁfﬂ‘@ﬂl @%&W@fﬂ?sf@éu ests an

Updgt ocat r;

ool g R VRSP R Bl Bb€ R olIE ) B A RERhE Date
to which WeRITeR fh’spondsfwﬂl Mls&t Balmihb& Ihimi elf HIbR faibn# sdfdS,a Reset

then the UL is sent when the subscrjber noves to

Data message (WBRIRARaN &] respgpds piE Restsnlat R However, i f
VLgyﬁégggngg@aﬁc $EETRET000 s'!%@?m@ 66 P1.0) BRo oldvicls

ate ion I's sent ubscrl ber
informagsn be theeali hhndmdr prloeedames. 1€ thmuks:nbblms it msdsic afecall, an

Il .d
Undsicrasaion i i aent i dron B R Shies hirdial €or SR S B he el is
droﬁ?edhéﬂgw‘%é@&tre&ﬁﬁ Tp%ﬂehs Reh¥ERBnd H&%r@ﬁﬁﬁ%@éskail I\J}?}Mﬁ% Hétation

he Ctase o or HLR fail ure:
trarfsadtios, If the mnwbslsahmlsmcrdh@aﬂhto atnothm M?C,tmenem@i is sent.

i RS Beefusatoe BREIREERRTS B RS o bt EbisEattaio

part¥ls hin dRRISdveF, eTiedeBond ER Bl 15 %sﬁhﬁe’iﬁhﬁﬁnﬁtﬁﬁmﬁ&é&@ha
527; GSM 03.09 v7.0.0) also provides information on

VLRhe call handover procedures If the subscriber is |n

{ C
e e BB R Bl gl ot
medsSgdl| DRPRehliea e thcegibshﬂﬁt ison the midks Sf 4 call liers wdbb\edno
net wor k |n|t|ates an Updat e Locatio transacti gn.
locqtm upsaiond heagertherg el Fe RNty oF Sergtanes ¢ h@sc
w UL is sent. This happens because the original

sub

/BC still retains call control and just the radio
Identifying Manual/Automatic Network Selection Mode: SIM Toolkit
“Approach

If the SIM has RUN AT service (service number 42 in EFggr) activated and
allocated and the handset supports the RUN AT proactive SIM command (as most
letter class “b” handsets do), the SIM Toolkit application can issue the RUN
AT+COPS=? in order to detect the handset mode.

Identifying Manual/Automatic Network Selection Mode: Update Locatzon

Reject Approach

This approach heuristically detects the handset mode from the SS7 signaling. If

the TR network element detects more than four Update Location transactions on the
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part is handed over. The second VLR gets the

subscri ber information fromthe earlier 20 VLR Since
wo b@40tabf i ¢ Redirecti on network el enent bl ockBCT/li82003/024582

Updat e Location nessages, this inplies that if the

subscriber is in the mdst of a call, there will be no

| ocation update and hence there will be no affect on
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withine2(t setdrels lod tltsere vimesEpdatel Encdtiopi that wasneigbedut omat i ¢
Net wor k Sel ecti on Mbde: Update Location Reject
Appr mnbaﬁgﬂUpdapmbwtdn rederand frall FPAEY ect s t he

handset nod mthe SS

et WPk RERHPe SLLEPS Vet HENLY st vaphPes tieaeruel on
tHe' RARAGH kRSer O Not 8112 the WP RS QAidd ke received when the roamer
PCT/ US2003/ 024582 sane network, it assunes that the

osesifem dng VIR treanotiier,rastwhnithesesviiéshi WRMMNsd &lowves if the roamer

b h
RO S R In B APl RS b ocasion
w%’el%@ 6drit Q8@ sbred U9 tiackdrivdic Mbwiioh UpdhrNUset (widesrandbm

perform a new Update Location on a different network 5
velie hipicaly isbewAlls of the previous Update Location that

te | t
o EBR Senwor! hde bl RO Bty o AR le oven
vs)&HcN(;h khe}/ylaﬁhheﬂr’]mfea ngtcmbvei %ﬂhtré@terma to Figare 40 ttheirnteo attiates an
rma t he t t wh
UngatarochiinnBamheHs Brio SpLHCRo TGO AAREEq DXAR It fiigsequently
AR R G s SR bor Dafh Aeck ARURA (DL LR Reaidntis
chipghte }H.@nate'r csmae\nlmls Fodnger seort a noh-pegerred gywody tlmHRMN may

N HOdRPYSAE RSP S R REh ek A RBIRUaR e (Highttime,

fhyli %ﬂng &. flodddRRlik&Ga ka8 aédo%mlfsﬁai P g oVeI P-BANITEL -

t he anmer does not nove. reference to Figure 10,
Liobationonessagei tnithd WEBs This is msnm@@hm@t@m&aﬁhﬁmﬂkbﬁﬁﬁmfd as

VLR L ogtéez\?flg‘NRVLﬁh II\?exlt Sth(': Ne wor% b1 ert $&Rs H MAP Provide

Roammg Number message to the same VPMN VLR to which the Cancel Location was
sent earlier in Step 3. The specifications (GSM 09.02 Fault Recovery section 19.3)
state that on receipt of a PRN message for an IMSI which does not exist, the VLR will
create a dummy record for the IMSI, mark the “Confirmed in HLR Flag” as “Not
Confirmed” and also mark the “Confirmed by Radio contact Flag” as “Not confirmed”.
The VLR will also return the MSRN number to the requester. The PRN transaction is
identified as Step 4. On receipt of an incoming call or SMS, the VLR instructs the
MSC to page the IMSI in all its location areas. This paging establishes radio contact
and when successful, forces the mobile to initiate a fresh Update Location/Restore Data
procedure. This forces the HLR to resend the subscriber profile via the ISD message.
The monitoring probe can now follow the original TR approach of Rejecting Update
Location. These steps are marked as Steps 5 and 6.
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the HLR sends the Insert Subscriber Data nessage and

the Location Registration is conplete. However, since
wWao boog/organer is on a non-preferred network, theCHBRG03/024582
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f fil
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National Roaming

Some special handling may be required to handle the case of national roaming.
As an example, in the international case, the TR network element is interested in which
country the handset is in. In the national case, roaming can occur among many

networks in large countries like the United States and Canada. In the national case, the
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When the HLR starts its recovery procedure after a
failure, it sends a 15 MAP- RESET- DATA nessage wth

wo eadiongoi ndi cators of | MSI val ues handl ed by PCT/USZ003/624582
causes the VLR to mark the "Confirnmed in HLR' flag to
"Not Confirmed". Subsequent PRN requests and
i ncom ng/outgoing calls will initiate Restore
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~Roam’'ng 30 Sone special handling may be )
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thel $brvib® of B9 t0PrbRANELy GAGR, the 0GT¢TG0 ARG HPEMIN JAIDRgveragy area.
networks in l'arge countries like the United States and

In Gaetndccass, e emwlitomeay eade, Cellid Moty cosh baspianon has
PCT/ U 4582. . . i iS4 i .
e PP R R T B3 5132 Pt caion

trah@cﬁbl%e_ffact thfat in some ar eas, both the HPMN and VPWN
o To g Fmberies the FeQuABTL oL Ve SUS oMK g fodmection.
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R R pePEL bRl L ST SRR B e S BRRL g Updete
Locatictisimseatioms A gavewitbatfsicone tf Fighre hLtbe woble sebsklgy 1102 is

the r. .be determned | by | goki
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UdaRer o A8 Hleakdst ¥s Rhuted Fsh kird WPDIMIN-2¢68 icCHPERER 11 V@here the

I's required. Figure 11 illustrates a case in whi

m?magd ie reuttxd ota the TRIAGHododkmenip b etot thaHIR ¢8e2.c aﬁ&r&%ﬁ 1302
the VPLMN 11 '
skl 5 R AR TR 0o PP

THE efksddRng ré@ed@hiOMet TR n¥blirkeelshadti 2. 1TR4ndtworloelement 102

onto VPLMN 1108 in some areas and in other areas | ,
m@hﬁeﬁz_\ﬂw@@hgcnber Status in the message to “Operator Determined Barring”. This

allows the mobile station 1104 to register, but does not allow the subscriber 1102 to
make or receive aﬁy calls. Immediately afterwards the TR network element 102 sends
a MAP Provide Subscriber Information message to the VLR 1312. The VLR 1312
returns the cell-id of the mobile station 1104 gathered during the Update Location Area
transaction. Based on this cell-id information, the HPLMN 1112 may decide if it wants
the roamer to register on this network (for example, when HPLMN 1112does not offer
service in that specific region) or search for another metwork (for example, if the

roamer is in or close to an area where the HPLMN 1112 also offers service).
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the service or try to proactively nove the roaner to

the HPLMN 1112 coverage area. |In such a case, the
wQ@eaaolanity may be the Cell-id. Note that eachChESE03/024582
station has nmultiple cells and the cell-id is not
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In addition, some operators may chose to not use Cancel Location in the
approach mentioned above; however they may send a Standalone Insert Subscriber
Data message and abort it. This approach has similar end result with the advantage that

existing calls in progress will not be affected.
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LAC Location Area Code

LCF Late Call Forwarding

MAP Mobile Application Part

MCC Mobile Country Code

ME Mobile Equipment

MMS Multimedia Messaging Service

MNC Mobile Network Code

MO Mobile Originated

MSC Mobile Switching Center

MSISDN Mobile Subscriber ISDN Number

MSRN Mobile Subscriber Roaming Number

MT Mobile Terminated

NTR Network Traffic Redirection Application
0-CSI Originating CAMEL Subscription Information
OTA Over The Air

PC Point Code (also SPC — Signaling Point Code)
PLMN Public Land Mobile Network

PRN MAP Provide Roaming Number message
SCCP Signaling Connection Control Part

SCP Service Control Point

SIM Subscriber Identity Module

SMS Short Message Service
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) T eRinUtiRECARMY Service Information

TDMA Time Division Multiplexed Access
TR Traffic Redirection node/network element
TT Translation Type

UL MAP Update Location message

URL Uniform Resource Locater

USSD Unstructured Supplementary Services
VHE Virtual Home Environment

VLR Visited Location Register

VMSC Visited Mobile Switching Center
VPLMN Visited Public Land Mobile Network
VPMN Visited Public Mobile Network
WCDMA Wideband CDMA Access

WIB Wireless Internet Browser (on SIM)
WLL Wireless Local Loop
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Signal Transfer Point TAP Transfer Accounting
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TDMAL ATWEs Di vi sion Mul ti pl exed Access TR Traffic
Redi recti on node/ network el enent TT Transl ati on Type
EL MAP Updat e Location nmessage URL Uniform Resource
ocagler. USSD Unstructured Suppl enentary Services VHE
Vi r?‘h’ﬁflsﬁi egﬁs\ﬂ ronment VLR Visited L)c;cati on Regi ster
VMSC Visited Mobile Switching Center VPLMN Visited
Ekl;blj ckLA\r}\d&gﬂdMlzbfdrgoh&mlﬁng lwireldRd/hbtWiosk trefficPedvhprisidgobi | e
twork .\ W deband qPPA Access. WB W.rel ess .
| nt detemrinineyRseya 1aming MydLogatioyiptiiss e regRiAtiop g vith
aanéﬁ&%ﬁ%d%E%k%&'gﬁilU52003/024582 CLAIMB What is
clarnmed 1s: 1.7 A method for controlling wireless
net varlogtthafdaning mobijle steiiorgto iRitidbs eregistration atbespt avith a
r.oam n bile station initiates a registration
ng?ﬁ%hﬁ%” tth 3 a non-preferred network; and 4 causing
the roaming nobile station to initiate a registration
attenpt  whi hethodd RIS figthe 8bMPiking detdrmihing Wik Aethork

of claim1, further conprising determn ning what
therpeohiterstation is currently registered with.

3. The method of claim 1, further comprising preventing the mobile station

from succeeding in the registration attempt with the non-preferred network.

4. The method of claim 1, wherein the registration attempt with the non-
preferred network is completed, the method further comprising:

determining that the mobile station is registered with a non-preferred network;

and
periodically causing the mobile station to reinitiate a registration attempt with a
preferred network.
- 5. The method of claim 1, further comprising:
determining whether the mobile station should be moved to another network;
and

updating files on the mobile station, including a preferred provider list.

6. The method of claim 1, further comprising:
- determining whether the registration attempt with a non-preferred network is
allowed to succeed;

if the registration attempt is not allowed to succeed, rejecting the attempt.

7. The method of claim 6, wherein rejecting the attempt comprises sending

a recognized transaction to the mobile station that aborts the attempt.
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2 the nobile station is currently registered with. 1
3. The nethod of claim1, further conprising
w@e@dontibnhg the nobile station 2 from succeedP@mUB2003/024582
the registration attenpt with the non-preferred
network. 1 4. The nethod of claim1l1l, wherein the
registration attenpt with the non- 2 preferred network
is conpleted, the nethod further conprising: 3
determ ning that the nobile station is registered with
a non-preferred network; 4 and 5 perjodically causing,
t he 8nobi (The sueghadoof cladmyte Whicraimraieching dby ajtempt comprises causing
attempt .with,a 6 preferred network. 1 5. The net hod
a tgpseett ?W,Ouf‘urt her conprising: 2 determ ning whet her
the nobil e station should be noved to anot her network;
3 and 4 updaidtingl dfidas & whctedn reéiting thsd attdngm comprises
including a preferred provider Iis1 ....1 6. The nethod
moghifymiza WEssags Griesert r@%‘ﬁﬁ}glybé’l tﬁ@ mopilg salPH ni ng whet her
the registration attenpt with a non-preferred network
is 3. al hgwedkd & SUEaREd fudhdr olpfsing dbfthmldgRhether a

attenpt is not allowed to succeed, rejecting the

" roahing mutbile ktafion Thengagsdriod woiceiraiatn §ssigther ei n rej ecti ng

the attenpt conprises sending 2 a recognized

transactiQn to. the bi t t.hat s

at it . 3L RSO T B8 B AR Yighers,
rodRinB Qsbtale setidh R B, anifmeitie nety @kistlegtidi®odd drermatnual network

conprises causing 2 a transaction tinme out. 1 9. The
seleelidoniodd. cl aim 6, wherein rejecting the attenpt

conprises 2 nodifying a nessage to restrict roam ng

by t]%.e MRl fetRE P @m 1L f&IQherEB%?ﬁ%tngr adi&nzg‘;in@majte Location

further conprising determ ning whieth roam ng
mésedgel oa denanidon i s engaged in a voice or data session.
1 11. The nmethod of claim 1, further conprising

ce Sromeh BB SRR RS R Rt
coffphisRpk 3 selection node. 1 12. The nethod of claim

1, furiher conprising invoking an Update Location 2
nes sketpstiog a deareing networigentity psteBistering Wit ¢ eisttedyptyork;

net V}%{elétigg e Wsited Rk £ H(l)nqﬁre@cg‘}em{elﬁﬂ\/ork; and
initiating a redirection message to the network entity that causes the network

entity to search for a preferred network.

14.  The method of claim 13, wherein detecting the roaming network entity
is registering with a visited network includes tapping a message and determining at

least a mobile country code (MCC) and a mobile network code (MNC).

15.  The method of claim 14, wherein the message is an Update Location

message.

16.  The method of claim 13, further comprising:
sending the redirection message to an over-the-air (OTA) server;
encrypting the message; and

forwarding the message to a short message service center (SMSC).
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2 conprising: 3 detecting a roam ng network entity is
registering wwth a visited network; 4 detecting the
woe@unedonet work is a non-preferred network; aPdr/652003/024582
initiating a redirection nessage to the network entity
that causes the network 6 entity to search for a
preferred network. 1 14. The nmethod of claim 13,
wherein detecting the roam ng network entity 2 is
registering with a visited network includes tapping a
nmessage and det er mi ni ng3at 3 least .a nobile country

codd7.( MCEhe misthod ofghind 3nBirther RomeRRNEIMNC) . 1 15. The
t S . \
ot ) Al MROR B DRSS B85 5p BALRD ot

(SIMDrtbdieit appligatios ($TK); 2ndendi ng the redirecti on nessage

to an over-the-air (QTA) ver.;. .3 encryptin he
mes SabpaetyREk wt%mxé}da? ﬁ@gff&e ifatinggedysstign iy the STK.
nmessage service center (SMSC). 32 WO 2004/014101
PCT1§IS2095¢ Brfrlr el 43, it BIhpskiRs: ¢l ai m 13,

further conprising: 2 deferm ning whet her the network
ent ifithe Retwbddesitnirlisles pn 6EK, defermining Whalligre Pudlic Sang

ol ki t feation (STKemand.4 if the network entity
Mqtbﬂshf?a‘@%&g@h@ hﬁ%ﬁ‘%f ?Sﬁ%ﬁflg%h rection with the STK.
1 1&nof Terwertingd rafvisd 1ak o thd.SIfaur t her conprising: 2 if
the network entity includes an STK, deternining
whether a Public Land 3 Mobile Network (PLMN) list is
on the SiThe methedpficlaimd3, furtienapmpidng PLMN |ist to
t he; t | Al ;
comricbiopge tote MSlEE MRl Bl frocthisBhd 1 ng
r edupéting dnfopnaticachir s ;SIN thelBlimgdat i ng i nformati on on
the SIM including 4 a hone P,Lg_l\l search time period;
5 a PLM@&emsd: fSegh UHIEPESOL: | ocati on i nformation
file. 1 207\ KgcRBLPEE: 9hgcl ai m 13, further
, conprising, In responsé to the message, 2 issuing a
RUN AT+CoRgatomirdomndtiondde.ect a specific network. 1
21. A systemfor directing wireless network traffic,

cOmBh! 5! Me method of claim 13, further comprising, in response to the message,
issuing a RUN AT+COPS command to select a specific network.

21. A system for directing wireless network traffic, comprising:

a network operator backend, including an OTA interface; and

a traffic redirection network entity, wherein the traffic redirection entity
communicates with a mobile station to direct registration with a particular network

when the mobile station attempts registration with a non-preferred network.

22.  The system of claim 21, wherein the traffic redirection network entity
comprises a traffic redirection node, a traffic redirection roaming probe, and a traffic

redirection application.

23.  The system of claim 22, wherein, in a passive mode, the traffic
redirection network entity monitors a signaling link between a home network and an
SS7 signaling network to determine a network the mobile station is currently registered
with.
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2 a network operator backend, including an OTA

interface; and 3 a traffic redirection network entity,
wob@nei41ot he traffic redirection entity 4 conmPei/U81083024582

with a nobile station to direct registration with a

particular network 5 when the nobile station attenpts

registration with a non-preferred network. 1 22. The

system of claim 21, wherein the traffic redirection

network entity 2 conprises a traffic redirection

node, a traffic redirection roam ng Erobe and a
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to detern1ne a network the nobile station is currently
netiogls Geaneiilc stptigh ihourrentiygsoigened gvithy 01

PCT/ US2003/ 024582 1 24. The system of claim 22,

wWhepei N, ThelsAerd bF bl\éﬁn @dﬁher&ﬂemtaﬁq%fﬂz&m%dé QR fr@ﬁffcl on

node is in a signaling path 314 between a Visited
redirectéin muleriey as:ngualmg path Bl hhesweanch visitaddpkatian degisthioimes

. l.oca i Ster net rk t hat, determ nes a
visg o B P AR Bt G R B & BO0F PENEFY  egl ot e ec

wth. 1 25. The system of claim 22, wherein, in an

active node, the traffic 2 redirection node is in a

signaling path 314 between a visited | ocation register

ina 3 visited network and a honme | ocation register

in a hone network. 34
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