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WO 28381418kt i on clains priority from United Stangionso2dss:
Provi sional Patent. Applications Serial No.
60/ 401, 362, entitled TRAFFI C REDI RECTION, filed August
20 5, 2002. TECHNI CAL FI ELD The di scl osed enbodi nents
relate to nmethods and systemfor directing cellular
network traffic. 25 BACKGROUND There are many nobil e
or cellular network operators, or providers, in the
Wrld, often nore than one in a single country. These
networ k operators include, but are not 8 January 2007
WO 2004/ 014101 PCT/ US2003/024582 |limted to, operators
who provide nobility services using GSM GPRS, 3G
CDVA, TDMA, PHS, WCDMVA, | DEN and WLL technol ogy or
their, varjants. These netmork operators prOV|de voi ce
and Method and Svste ellular Network, Tire Redizectia
subscrlbers fron1other net wor ks. When the netmork
operator provides service to a subscriber from5 a
foreign country, it is referred to as "internationa
roam ng". When the network operator provides service
to a subscriber from another network in the sane
country, it is referred to as "donestic roam ng".
When the subscriber is registered in the network with
which it has a direct billing relationship, the
serving network is often referred to as the Hone
Public Mobile 10 Network or HPWN. |f the subscriber
isin anetwork 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 in-roanmer by the
wD . subscriber is referred to as an

RELAL E e HPWN. In such a case, the
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service avallability per specti ve, billing
Apﬂﬁ%mﬁm§ayéP%n@MﬂHéﬁﬂbymﬂhkﬁRAEFﬁhREEEREGTKEWﬁkﬂuhwaﬂ

5, 2002.

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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settlenents via the hone network of the subscriéé) r.
Vari ous network operators have partnership agr eﬁﬂﬁ%@zoo”i
with each other that include nore favorable roam ng

WO 2eH8t4ges t han non-partners recei ve. Part netTaeionsiiss:
are "preferred" networks for the network operator's
subscri ber to register vvith when 20 roam ng.

Non- part ner networks are "non- preferred networks to

: S ' e| r
limf A0 RARRE O prov BE R SRALENRE RE GRS T
TDMzg RESgWCDMA, EREN amirWLI: exhhdlogpaitheisvaraae Thesé h&w{‘)rk
Oe(ﬁg nge.o E{ootge”ed par.t ner networKks.
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at a tine, based on various criteria. To bett
a forgigneountan éf is refeed toasinteraptionakropming?  Wisemthe h@iwm’lmdset

opeféﬁ'l? RRided sé?ﬁ@e Rfa siNRPR HI?’ g%gﬁ( %}1% d]gﬁ'y,l i

Sel &ct on node; or nanua
lsr@@radrttaaa‘{ﬁomsﬂierommeghandset automatically uses a set

f I 4nd th t k t ter. with, Th
or 0t dcliblils fopBterelyh 8 ot it pdbbdrbot s ont
bﬂhﬁ@rdl‘aﬁoﬂshqr hels X MroSPR Gk Eotbrk@S a5tha Rk PELIRV MBhile
1,.. T étgst se|l ected network (from EFLOCI on the
Netwgrkyog B‘PB&‘? Itihe gyhecribivg imenewerk with which #atsinabhaye ebas ed
dired B e e e bl is 3o o PR g VR PR

Mobiledietwask e VAENyondthe subaaribef Bueidired foas ha hseshertbyiths t 0

VPNROARE Sy et ol oo R et bt BBV oS
casepthe inebemers d@repled ud emMbirySRbEeR MM ko RndaH!t

sca nsmg %M 900 frequency band before it scans the
perspesiiye, Stige thedyling oy ussggimpurrat by, them frthroppivintepicartien

ﬁ1élﬁ&ﬁ§ﬁ§ﬂl $bapal v 5 dBmin random order
% excl ud |n§ t he ptrvg%oguhlsaseg%@ggt ed PLMN; and 5. Any

ot Memoupniorkaretattirnipve ipertyerahip agresnyensatitchetCothlriidti n

ot 8%k BlorlERHREH Sedt HBTME PrpoReccopo Cutver BrBPAT egy
are ‘@ma’gmrmm 0 mtnlatwoa@olrdaataiay SibscrlPRER redifie Wi

alist of avail abl'e networks to the user. e

sonpge Qe e iEkssre THearepaedt etk e sulsohept
NetwoflBbekiidth bitftnfiihbo iR iniBhY e ey EEGIRL ALIRR

. ot successful,
roaminginaies ksl sewviceh E repmers romm en their home mobﬂe operator s preferred

partner networks.
When “home” 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: antomatic
network selection mode; or maﬁual network selection mode.

In automatic mode, the handset antomatically uses a set of rules to find the
network to register with. The order of these rales 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);
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again. In manual node, the user has selected a
particul ar network, so preferred VPMN sel ecti ohapgm2o07
t he HPWN perspective should not apply. However, a
WO 20mjon410t y of 15 current handsets are in awcgRRbdos§024582
sel ection node, and the HPMN i s keen on controlling
and/ or influencing the roam ng network chosen by its

outy-r oa Als i nce.the _HP uld li ke to honor
Che- i tast el Pared boicrs ot fpmd i bandest s o erlater on
the kst i0f pettvorks EbinitikgRrefdfred PEMINISSBFPLIMNYEY $f,SIM card) in
. i.gpl gmenti g '% seam ess _.nechanismto do this haS been
PHOBLY a4 ﬂb‘g % 135 Brepigusly E%EWLWéﬂleémdseﬁ@wny wGSM 00
ﬁ‘eqﬁﬁié?%bkﬁﬁbe‘f&eﬂ%aﬁ@fﬂémﬁ@éﬂfde@g%cg ne subscribers

have consistently decline I'nct eased
coffpet i PihenPIMY withsasetdiveg sigel leval gbqve e85 dB@sn ratiorh he

diﬁ%ﬁ] . f roamers have consistently
°rdeg$’%ﬁ [ gPﬁgS%?%gpﬁ)g’m%H?o i ncreased nobil e

pefiet r ainpothérPLIMIC akchidiighttt fre@iddsIP BelédA P ARR id dider of
travel . revenues are high-margin

decrigi tpae! skt xyprnalyely B pisviculy seicask adN 18y 8% of

chosb:h%nbﬁﬁ@iksgi@m,jfg@perator. revenues. Hence,
prgﬁcti ng the existing roanm ng revenues and grow ng
th

arughrpofler th bandel leves adist dfgyeilabdeetyporkotoitheustorThehe
usor SE0e PRREARNS MBI IR (SO OP R ANl S e

networ ks I n various coun

regisiritian is potrsaécesstultie hindset stowts il BF SetwdRy toWhd ik bdbb e
on 30 preferred networks, in

. tj es, t .
egairy 1 Bpacii) s, fhe i B stloct  peeintk peimiodin e pre vaed VRMY
selection fFomGhe HFMRYbebédtivakiRaldiRt l@@hﬁ ﬁew&fef,ﬁﬁnagcg—g)%gfry

based price plans (for exanpl'e,” a single r
curregy aagge%%m@nwm silestion medes ahd thaSIPMIS isddeer on comtrolingho

' lans. Ln additjon,, as, new
andl QR BHhcRng e e SRl Bhos B B s ooy it, Al e
HPMPowbwd tiksStothonartheamynual R lecti GOREIH It Badi® iR fi RSdureRiWN
settinl rogﬁ{g i e a%g al sg ke sure interoperability issues
¥ 8 &'@?ﬁfg%‘a wEYer, iplspicAtng Heamlags meshewismiiedathisrhas
been ReRAIRASABIE®L WOr ks gives the best service experience
to the subscriber. However, current nethods of

c &Her Bre flashigwaeirs ihe Teeennes to netvauibeparattre frofeigist er s on

BB AR IO AIES  Fo A Sy

conmon
pricingphassures Onshefotigrhamiierértiets Rm'birieriRNe RS A RMAP Srown in
i.ncludes storing a list of referred

tho s Qg o e B s fasal ke ibminccase in
o A B DR,
betwepp 8125 E/smf{)ﬂ@etnf@hg;twm operator @ivernies, eléricepratéoting theiisfing r ed
o0 s UL R n SR
netwodkv eperaibik evofliwidbere is a

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 Bast Asia) to users who have subscribed to such

plans. In addition, as new technologies keep rolling out, they can control the rollout

3 .




tenporary | oss of coverage), the handset nmay als
sel ect a non-preferred network. The existing Bary 007
cannot control this situation and hence once the user
is on a non- preferred network, he/she will renmain
there unless the non-preferred network | oses the
radi o coverage. Even when the handset is powered off,
schedglh ecnassrther etﬁrepm@dtineamkaﬂslo nxtka yere uﬂeropémblfﬁiyl\r%soesraie and
be sel ect ed ccor
taken S BE KRR Rl b R RS ReB R RERER
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. . net ontrol of the
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temporaé)giosﬂtcrf &Pvmehltheénpdsewmawlw salort- apmefpefrfcrmﬂ meptanorlhe and
I th
USRS Bl DELTPR i O USSP nr 1
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aval networks and to Initiate
on the ${M epdtandvpn hex powsr anfitapill be nécomlralccor«ﬂmg ancnutws dasm@dvm th

heremal“lﬁ@(bggéjthgﬁﬁﬁgét uﬁtlat%sha% ad Eﬁéﬁ@; isﬂeY Sﬁ”ﬁi:n re}epl%ﬁe s
rovi system eﬁ g net wor k
nCtWOItkr e petworkopangio éQSPﬁgtontiolné thmvaknmp erat or backend,
' R%Joﬁﬂ'bg QavAHtaPo0R! fo &B}% n@t%rlé rg{ol‘ t%%gta n%grg @on?trr %Jefé:
redirection nétwor erein the 't 1
roamingepscaiberi hondsehevien ywher ehmdﬁfsi hes mmbtdd@ registration aft@nph
with a EDrSfcfied A e} ofty RELCh! LM A it PSB! SR 1 5T0PT | @
ion attenpts registration with a non-preferred
produca gagigisption onhi@referg:deimert y 2007 prevention of
registration resulting in causing the roam ng nobile
station to search for avail able networks and to

SUMMA#YpEtTé{EaNV@@iTsI@Nati on attenpt with an avail abLe
= .
e BRI AT 5 TH L OUTES gt e

draw n sane or SI nce
method @emnrrﬁlynswmlmmef@domaiﬁcs comyrisingt determingngrvdieai s a

f
mammfg tllaﬂ% Pirfee%%t?’g E}rﬁfé&t& erggs Eggur e gbﬁﬂgi a&ﬂﬁéé%édcf %%Or m of an
preven@mdb@mn@lﬂsta@ﬁn from sedetdding it ragistratiom aggrgpterith the non-

preferred network, the prevention of the registration attempt resulting in causing the

roaming mobile station to search for available networks and to initiate a registration
attempt with an available network,

In accordance with a second aspect of the present invention, there is provided a
system for directing wireless network traffic, comprising; a network 6perator backend,
including an over the air interlace; and a traffic redirection network entity wherein the
traffic redirection entity prevents a mdbile station form registering with a particular

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




t hat shows one of the network operator's subscééfers

within the subscriber's home network. Figure uagy 2007

bl ock di agram of an enbodi nent of a traffic

redirection system illustrating passive nonitoring.
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Figure 4 is a bl ock diagram of an enpbodj nent of a
preveptjoR{of Fegispralipnressiipg i %Vé‘“tgé‘f'ﬁ roprping gopilg Stgn gl for
availaBRMeiwRtsREd tofthiOME 8 reRisirfion albiR kvitfliad G¥-ABB1OhetRbrk.

enbodi nent of a traffic redirection system

illustrating Over-The-Air (OTA) based traffic

BRIEF @HSCROVHON OPSTIEE IGURKS i s a flow di agram of an
enbodi nent of OTA traffic redlrectlon Figure 7 is a

flow diagramillustrating the i n. Q n

erth BuidrasHREs e sapmeof piplanrefgreneecy “rf@ aml{%ﬁfa?ﬂl@ts

oractfietwork selection. Figure 8 is a flow di agr am
illustrating the interaction of an enbodi nent of
traffic redirection with manual network sel ection. 10

€1 R a|b$ocﬁ dRgI R angboguﬁ@t bf of tha®it¢ redic0tichi sHgerth0 ONe
|re tion _enbodi nment

d |Fé@%r%1§nl QOCEHEr P SRRt § B tem

that sEdSione 61 th@ﬁbtw&ﬁb@&htﬂi&&hbscﬁbmﬂuﬂ. the ssbsarital'idknedi agr am
of an enbodinent of a traffic redirection system 15
netwogk-t h national or border roaming and traffic

I g6l €T Isialibck DadiAnloEkh EXSIIRhRT bf@Yraffidredifotodspsdey St em
are described for redirecting wireless network voice
illustraling PagENNFANG ¢ under control of a network operat or
when a subscriber is roam ng. Various 20 enbodinents
of - the invention include redirecting a handset when
the handset has initiated a registration attenpt wth-
a non-preferred network. Various enbodi nents of the
i nvention include redirecting a handset when the
handset attenpts to register with a non-preferred
networ k Various enbodi nents of the invention include
redirecting a handset after the handset successfully
registers with a non-preferred network. The 25
enbodi ments descri bed can be used as a conplenent to
existing traffic redirection nethods, such as
preferred PLMN |ists. Mre than one approach can be
conbi ned to enhance the user experience. The various
traffic redirection nmethods described are

4a
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transparent to the subscriber. An Appendi x includes an

expl anation of nunerous acronyns used herein pary 2007

i ncl uded bel ow for reference. Therefore, various 30
WO 2aE0p419ns used may not be spelled out in trlee/vesdyots:

t he docunent. Herein ternms such as handset,

subscri ber, user, etc., may be used interchangeably

to indicate an actor that is registering with a

netpi\@[‘g ; : flfem In

fact, t ﬁé;-gglt%g{r&lg at 0r eqgl s%bgl?gm&m%%ﬁ%‘é%ﬁg%@g?ws%ﬁn d
illusyatingwctiBe monitering. - - ---- -------- --- 8 January 2007

WO 4/.014101 PRCTI US2003102458 conhi nati an of

e IR RO o 8f P HDR A aF of LSt BRIt
illustiating ©8&-THIAIP(KTA) Hased traffec BdifeAm@l di gi tal assistant

The net hod and

(PDA) or . personal conputer (PC). | an
sy?%w&_é%icﬂ%é@gra@mfw ?rab%i%@wrﬁ@f%%aéﬁq fefijectioat can
r eWAEY ¥ Ay _eaagm&fm&ﬁm{g}the inRERABH 6Pan eGR40 S
described herein’include OTA traffic redirection
traffipedisaetiomwith autpwedicretvenrk selectiopect i on" traffic

r egl kO J i . hods i.nclude the follow ng
o bl adpsagtn B fireebh ot SetipBmeptor”
traffeuredissetiby with matuahhiétwerk seldétoact i on (TR) application
r.oamer shoul d _be noved to

| ogl ¢ deci di.ng whet her_the
a g’rgflf' %5 &t ‘i“(%“% Pg? fall fowraceqpding to ersmbigredinestionessages
embb@mdft Update certain files on the SIMcard and then
instructing the handset to refresh its cache; and -
s eRignrgy1 (G5 A dingraghef arell Sayescording heorSithfiicaediertion
l.i.cation on the handset so that the application
6mbécs,]t\i/i\il e]!éthes the roanmer to a preferred network. In the

fi E'lg’_ure toispoiek ﬂia%taﬁltof b sinbeiimemef ShMHcQEIilﬂébﬂog system
..application switches the roaner to a preferre
Wﬂhﬁé@%@f%hﬁ%&w@ﬁ?&&%rﬁ%hes: updating SIM card

files and then'instructing the 15 handset to refresh

its cache; or instructing the handset to select a-
rk directly. Registration rejection

ne i.ngl he fall.owi hg c onents: detectin

o R 48 e e St R B BAP PTGy Bt Ve abd
data trpifik uaddricontr] 004 Setl6rk opéragr whet H8ibsdriber is kRl "o
emb ﬁcess houl d be allowed to succeed or rejected; if

eqfeehibe Jvediop dnayde sdireting @ hapdsel mep dpshaadspt e c he s
initiafdd% rb@eRioh Q&S S atnﬁlg-pg&%ﬁeg%e{v&gﬁt V%u%"lhrﬁg'o dw‘ﬁ:ﬁ%tktg o

_errpr . codes or to sen scriber pro e
the invieptinorinelidaredireatingraliasdset wherthe tiaebetatianptitofregisterawitteay

network: if referred network is.not found, the TR
non-SiEREA s Froib GknSan ot et Rt oo SRS RtRE & be
hand it eférdichanddey sueCesshillprayis@MatilloPhh-FefeMd fetw@RITRENCE
embodiments described can be used as a complement to existing traffic 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
acronynis 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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regi strations on non-preferred networks are al so
al lowed to go through: a mechanismto 25 initiStaBuary 2007
Updat e Location on demand is al so provided, and this

WO 20tioid@ used to make the handset trigger p@m}gmngssz

Location periodically; in sone enbodi nents, it is
determ ned whether the handset is in nanual or
automati ¢ network selection node; and it is also

comﬁﬁitﬁﬁt'@fﬁ&éwm%@%ﬁ&r&% cﬁ%ﬂ E)de&s%rmg off! a%% s netve 4 ge

or GPRS/ MMS sessi on proac
©.8.» p@gfisenal digite mssissing (PDaA) oammakﬂoﬁ@uﬂeﬂ@@)v@‘hé nethodd aido

t thes is roam i n anot her
systEEA R0 R ﬁwg@é SFGREREE AN s igayera]
netwoﬂnsl ous dat abases (to be descri bed bel ow) of

hat b d k ff

- bl i dssahed Rspain mstige O eabpe sedBectomDethods and
reglamlﬁﬁgégcagﬂn E@éfﬂb@% t}&p@éﬁ Figure 1 is a block
odi

dlaramof one e ment of a traffic redirection
4 methpdgincipdethsy ftlewing comporehtsctietecting the nktwotkethat or

o SR EIRE R el Do S o

roamed showr be HORed ﬂilaehﬂ‘ereﬁt @refitted) RdtRortSQAdRY OTPEmBRS

erat r de_ w | ess serV| ces to subscrl ers
upcn@REH fles S0 HRISIV, 7 o Bt Boirupiingdios Sandseido sty

heS Bid/deAB: e dat a

cache§ g bmﬂsb.@scmga%&s% thd mwﬂmq%ﬁegﬁ&n oﬁg% 3

services that the user "access wt
handssfso thgt thaapplesipe émtphﬂsttheshm tp aptefired hbgortl) Intﬂmsﬁnac an

e et wor The user vice is
compgene | cai : YT %Mr re gaﬁ:ggél%tﬁ e dheoarerin 2 ?rFf@
netwok nghges qfewwpkoam updﬂiﬁ‘g@ﬂtd&ﬂn@eﬁlbsee[nﬂlﬂ{bn ihdh@ctipRhd €
handssf{]tatri?énw usual Iy he L%l rred to as a handset. 10

8 THETRAT 2P & handse to seleet aiprstiouls nevd:
directlynt erf ace 106, a GSM encryption el enent 108, and a
key manager 110. The key manager has control over

c Bﬁﬂaﬁf #ioR é@lgctﬁohmtrtbOdsam:ﬂstthe iblhowieg aompanents hiztdotimgihet

neivefEthe AN NG hE TR b inaloit Alidnaethehe T

registratiomprokesoghenitteral ek enshcdRd of té{seuaar if tRGEHARE is38 HOTA
terface 112 for ndln and 15 receiving OTA
re_]ecttﬁgg

LIOUE APTOACHCS A | afq rawcq tegUedaterlaocution Wity varitius gremd
codes 6Pf!skRY 4 uBScribaROd Githink %ﬁéh tﬁ?ﬁ%ﬁk‘é@ the haidfRet IO R

oper ator backend 101 furt es various

a new gl deapreferred netiwogk & rm'aﬁouﬂd tlm’id{ a;gxhvatmﬁ Ikt canalseide
t ab 118 | M.dat ab 120,
that o b Pl 0P 38 B e ble el 18043 abasos
registrations odl asm)prelf&&d inRtwHkeard alsa 'ailovt@'t@gb 26hghh £ nRSaNRE o
e

e backe d 101 further includes am integration
mma“’?ﬁ?‘iﬁ‘ ]g% f1gypn epa@rdi ip plse prowided and idhisccan be nsedite make ther
handsét %$308F%n Update Location periodically; in some embodiments, it is determined
whether the handset is in manual or automatic 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 reduecuon decisions. | |
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Traffic redirection elenments of the system 100 j pcl ud3
atraffic redirection (1'R) network el ement 102/an44g 2007

TR network el enent 102 includes a TR roam ng probe
WO 20099101and a TR node (not shown in this feguwusiosams: a
TR application (not shown in this 25 figure). Each of
these is described in nore detail below. The TR node,
the TR application, and the TR roam ng probe nay or
MaFigheé 1 e ibkSdisdthnh Y 6@ dnfdo@ilRds 4% tra¥fRd i
oggi@rrents,_ but%ll are éggﬁsi degdé partﬂge%%ﬁ%gsw

1001? &aystemdi0f inchides ieorkRpestonbaniept rbkesse fa “haskendsy K1,
' i A ' ti de t
oot o1 i BuARRSAE ) it o LS

det é&rm ne suc
elemenis erepyisediby the netegilsdperataro prodide Midelons serdesl toMibsdibers,
currently regi stered on. Figure

handset i,
suct) AR phB B S ookt it Som die Rpeiinyncluding
voice piet datzservices Has G b hscedDith zyg%dgla,& 133):53 ,a?]%@ﬁgg EdyPRKics

one .netwgr k. The subscri ber IS a
(n"f_g]w@’e? ﬁﬁégm?)dhat Coih EOTHBYRIRE N &/wireéss npfavorke t Thoruger
~ devi ' . 101. 7
e S U S TE G 1= RS ndPia 2 e
convgmmhm@s ﬂ@@bﬂastaﬁowmﬂﬁ dﬁmllyﬁ)a téfa:meckll (V ah;ﬁﬂﬂﬁﬁét. _2t0ﬁ
hore heS AR MRt G ot sfrtryMEC BuBoe i mdi 05
encryption clemeiE08, o a2@Pmahdet 1@, THDRE) HRMEe A Whtrol BREE 1S

a.SIMtoal kit application (STK) 280 resident on the
ceriajiuk Sy o thegmdsel, o crampple thaiandesmey hise an o Thokey Lokt

a0 AL 1 5y IO, T, s

descri ption, the handset
networggperajar baskens! 183 tfintheaincluflsent QA érfz20 412 b eonding End

oS Bl I B oSl

speciflewireledyaervives. oTkH i@k otk opdriter kA 181 ﬁlrﬁﬁf‘iﬁlélﬂﬂé‘safag&g '
W th :i\ ublic _swi tched _tel ephone network (PSTN) 21

databyies, mplygirecs 19off and ervice deithapeyl 16ua handsetrdatebasPilis awe Mbde
e o 1t e B Ao 57T il b g | ng

enbodi nent,: ‘inclu
describedsinapass desail bHlewext ernal si gnal i ng |inks between the

0 P C,an h ignaling provider. Wth

re é@éﬁé@%gfa%ﬁﬁn&épﬁ@a g‘%?@%%alb*ﬂwg@ﬁ%@ﬁe@eezfor s
facilitethggndongauinfvaionWiiNo i8Sy sitie VPMN 308 and the 15

S gﬁr%&?r',s HPMN 212 have a roam ng rel ati onship such

thL ¢ edirgappmeloments efiibs systanel 09 incledeal traffiertdirectige (TR)
etwodled1 M ) t he.roay ng nobil.e
. Shot1o% Tﬁwﬁse?@%ﬁn%gl SIPQP%&‘&?EW R’/'\?h”k 308,

subscri ber's han
1022, jand 4 TR wpdet (Dot shown i thisr figuie), o) & TREHPlicativs hok Bvbwndn WhR

.ﬁgureff rj]ﬁ%f%g[qﬁesse & ci\e/l&:%blejg gnaglgrelagt%i? Lfialg\ra]v. WTES %ﬁ%%dé, ?Iie TQI? ALR 302

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

various embodiments, but afl 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 currenfly 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 2 “home” subscriber from

the perspective of the network operator that owns the network operator backend 101.
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HPMN 212 of the roam ng subscriber 202. Passiv
moni toring i ncludes using high 20 i mpedance prgolélgmﬁﬁzom
a SS7 signaling |ink 314 between a GVSC/ STP 304 of the
WO 2dPM1®12 and a SS7 signaling network 306pciieobs/ @liss2

i npedance ensures that the probing does not interfere
with the regular information exchange between the VPWN

Thezwhscaiher 20 basarnpbilz satiombr emdset 204ekhich ¢dnamidickes bedriken

i SO e Ao R A2 TR
an MBGHHCR 260 fin thateﬁbediﬁienﬁ shéwh,théroWaIMBSIRBSIRERR (STR)

2807 R 6 hanghen o ang & JAILEE Senpmpedimpiomaletaibgon Mhp
 forthéd s BredupBodt e d&aﬁlﬁmﬁ,ecﬁyﬁéfdse?ﬁ& {siﬁ&ﬁ;@ﬁlg&% sk

sone cases, the pro es used to non

zsoswglﬁlﬁ;s,oﬁ@oqal niebaadsee’p4, wadneve shcmmmah or nia]om”tm;clmdhe

e. rk ele
STH B9 il AHLRBEASR B GLARAE S Eo b0 Bl e frstnclnidy
The HPLMN 248 ¢vemmarientes with shblib HiRheBRRBpHGRE nbtHokk @B 210
waééﬁ/ﬁ% to an external application, such as the T
I'C fg1 on or TR 35 network el enent 102, on every
e,Location Ssa as shown by path 315. 8 8
g’ﬁ%ﬁﬂgz’&ﬂ"“ m%’ ‘»%d'fa%l PCT/ US2003/ 024582
Deh%&ﬁﬂéﬁndﬁhtbnﬁ%k’d’a@lg a@tﬁ‘dhﬂ fo %&bb&}mteﬁem%ﬁlﬁésve mode,

the TR netvvork el"énent 102 es a node I'n'the

moniforingfhe $¥y MAPIsigpalingrpessigss wpﬂamemamgnamg ks batgeen

A R T e R

- mobeibeeribbel25s Dedinigin & VRN G0S. THYRINIR S arkl 8o VF"VN 308

oam ng relationship such

b %ﬂ’d tz E@W 212 have a f
subsgriber’s Ao bR tianshipapsiuheidhe BPMRY 212er vi ce
 substibetfie MR 103 ser ot DS PAAR S SWRHIRE Foaly obite

handset 204 registers ont wor K
subsgriber’s handsst 304 @gﬁS@tSrcaltth@mB’rwonkéé&st initiates b baistriation prbRs812

st 08918 MRaR R0 RER! | Balle SR ph B2

HPMN 2tzhe“thb&o| anibg @lihigﬁferﬁ@z Paths;]w@ﬂ@,@ﬁlﬁgﬁbﬁgggusﬁ%m%hTR
e 1S 1IN e Ssignalln

“npf%’@%?@bﬁs arg“g@%é@ngd@k@d ba@em%fi@@@/&msw@me t he

HPMINEZIRORS 8 5§71 SR t he 312 in
the VPWN' 308: Engodl nments g? Ii}ﬁﬁven uresgﬁftttgf'?pl at e

probiyg does et inforfero aithdlke negﬂmufo:mgmnmchaagegjwmghmmw es
| i nks 402 and

308 ﬁ.ﬁ%gﬁ tﬁ;&ﬁ@ 18 AU ity SHE Dok B gecsthe SIS 30530

HLR 302 can be monitored. Any MAP messages can be monitored. In one

-embodiment, at least the following MAP messages are monitored:

MARP 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 may 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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15 foll om ng approaches are not neant to be an
exhaustive list. In one approach, the signalind January 2007
provider routes all nessages with a E. 214 nunbering

WO 28048819 pe to the TR network el ement 102 ipastuszuds/afist2o

the network operator GVSC/ STP 304. The TR network
el ement 102 internally routes the nessages via the
net wor k operat or GVBC/ STP 304 and hence stays in the

Si ODébdting oRldunleys: AekidYdods @ 20 specialized STP.
Alternatively, the network operator GWSC/ STP 304 is

corif tRAACERe Baes therTé%nthorktemegalngmlms & yodedol ﬂlwss is
sigflinkhiy 30766 LE0Ee LOOPhe AR TR IENTR 5 RiipR®

30%and itherfLR 002 inAhoHPMIN 212t Sittateforenck b Kigiveidgihe isitgcritiee

at.or. 0 nd all the. 25 E 214 |
202 B R in YO8 Foeogb i and e by a orve & resging
reldtihashiposutinthal MBMNG2 1 Selisefiboasre 2R 186 $89Re oh theVIMN

ed Party Address is outside the operator’s
30%¢%@%ﬁu§ﬁ@mﬂmﬂw 204 gegdns i the ngtwRrk30s, SSN

initlBSUTERstrab oSSR raPl VIR s d MRS UERye ESLNBT K

el ement 102." This achieves the sane Tesul 1g
messegeen dhab 7ov graking metwork 806 diratawewdrdd the HFLMN 2ipofherber

. . ' he T | 102
sob 0 A e o i b ot Bl gy i e
o e AT s 5 s
X | | Vi
302@8@21‘?%?? tﬁ%ﬁﬁﬁ&é%%«}gi? NEMN 38%- zero Transl gt i on Type.
Th B ; Lo h
EnfdR8nthRlof Bt mveiiod Qi }a@é Yariols nﬁé&&@%’?‘o@%ﬁ%@%&é " h: |

. specific Translation Type or exa
81 gonessaegh viathe TROOIwolkel2(:04 ] R hking 1inRCIRH52 08/ T4 582

t.102., T T wor kel t 102
fol Y oS M gt o B B8 Btk o ¢ he
GVBCHfS Hppd6eh, thikisighalidpipidvider rdufesiall WidshebQriltheE LR 302.

umbn.soq'e cases, the HLR 302 will initiate a trigger to
frng,alan tieg to s R aetwprkplement 102 ingeadind torthe netwadrdpera

GMIEISTP ROk CRd 'BIY M@gk n&;e ﬁ%‘%b ﬁﬁu | Sesk Qe g S
nmessage fromtﬁ% I\/lk% r? 1 éé n9gbﬁl!§/égg%§g‘?sg evuf.&xe
netwoek apsratordINRE/HTP B02 ambleentdwtaysdm tha Bighaling phth Hylabgigeds at he
S : age to the handset, tineout the nessage, send
pe . . .

a reject nessage or even nodify the information

exahengalyl the B olESRAGRGMSEITP 04 kkeconﬁ%z&m%h dadst he

R 312. I nformation Databases 10 The network operator
the Gallgd Barbsaddress is v HIR308 addrest(SSN+@rodths nimbeingglantype

s B30, BE o B S BEPRILATUL Qpl 01 o T

users nmay
Another aliernative is configuring the operator GMSC/STP 304 to send all the

- E.214 messages to the HLR 302. However, in response to the to the Insert Subscriber

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

. the Called SSN is a VLR 312 SSN (SSN=7), the messages are routed via the TR
* network element 102. This achiew}ges 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 altemative 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)tothe TR -

.9




10

15

20

- 25

30

 set tha biR&llorindt Ravell s@fusdn Qb&*ﬁ@fwo‘ﬂf badisd SR HIARM &

redirected to a specific network whil e post-paid userz
are be redirected to another preferred networ K {8Ru4&007
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WOt s, the operator nmay have busi nesgcrmukmes/d29582

deternmine if the roaner is a GPRS/ MV5 15 subscri ber or

~just a voice call user. Based on such service profile

nelwidrR el¥Bileh 0102, frug t[‘RGfet\x/orl@él&faﬁft @05 Enahi s (t:ﬁxd S:(ﬂﬂeski{s

est abl ished. Sone of the database entltlest

bagk i the§ CE»{§TE’ ﬁ@"safpfawbﬁhltaqaqgmedm boRLE ) | sted bel ow
A { t
CoNsusd RSSO SO0 5 0 bl

net wor ks an e countrl es
sugiags theTR @Ietvmrk WI'TR b@ﬂmmfmennﬁ@caws ah Uptaté Bpdagéd on

s ol B0 VBRI VTR ey 2 Chelobrks gemn 167 i
capabdit to tfipE@nhe OT A Ghds@pe | fort@é Hansef, Qﬁhdbﬁtcthé RBssagel sehﬁl g

country is not barred, is possible to se .
Tejfot MesHEs Pr FHsR modity the l%ft)’alta(f}gn evhangsdin the messages lba!mesn then
HIFIG0A dn@the ViR 332 P0SSi bl e to specify if a particul ar

network is an outbound roam ng partner.

Net nf ormati on contains roam ng

att%ﬁ’t‘es thje{étl&l nsjdl cate, for exanple, whether

pr e Thauetword apettvr mgy klsedol wwvetions dats Bleiem ko orddes her

b k, wheth
e A T MM R,
redﬁbctedtﬁa@pﬂ&ﬁ@n@ﬁ@ﬂtﬁkﬁﬂb?bs@%m@%éﬁ’%% CQREALDR aflothd t of

AC _and EAC codes for vari ous handsets in t
detworpindhesamercauniryand eovernge ateﬁsquerﬂusﬂmetscgthmﬂsgs

g e Hnb 5GH GRRBAIRLhe Bl L B BARMS ., "

particular
subﬁmileherjuﬂhe/oha walbader.i Basal (@8RRRGh m‘ndsgbﬁle\mtﬁhhmm tiher |

el R o VR B it Seghe othe itss<Cosnties e akene

enm@aﬂfytbg@a&nﬂai@hcauoﬁ/ﬁbﬁ@ampartl cul ar device. \Wen
E{grtl cular traffic redirection approach has 10 8

| W&@@hba@qwm oBR0akOaMisBohatnids et
| th
theg%g?gg%&glt e hgtpr oac Wﬁgg‘?{ rgﬁ"lﬁ%ﬁo? 9% ﬁ‘?‘b‘g ¢ hee
redtmmki) i theaabuntqch ibaimed, éthOﬂjﬂr? ﬁ@wﬁﬂfs&mﬂfe%c&wﬂ zﬁsoI Izlxarred
t abase | i ormati gn and typica
for Bl edefion oS riecton. 1 tga oy Toeibasd. isooseibiotog
A énogs%lb EJ

pl.an, whether charges are incurred per m hut
SPe@@d@ﬁ Harh@ﬂarg@twork isanouibowdgpaming phewrer.t Ndmark-@eaﬁc

o RSB BB o R e

roamding dbelloered Gh e netwiotle whithir (}I&S,&Bﬁﬁﬁlg‘i@ﬁaﬂhﬁl& ot Dtk MR

‘é{"' ues.for,. subscri beeés for which
whether roaming minufes are agreed io for volume discounting, etc.

A Device Capabilities database contains a list of TAC and FAC codes for the
varifous 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 EFyocy
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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registration rejection traffic redirection shoyld be
applied. If this list is activated, the 10 tra%fJ%BuaryZO(}?
redirection works only for these specific I MSl val ues;

| WO 200840101 ng subscribers are not affected. pSirmkloswdzysst he

bl ack i st database contains a |ist of |IMSI values for
which the traffic redirection is never attenpted. All
SI M cards issued to roam ng partners should be

handsREdepeifiindiey, 1Y BB RRTEEu@ 1ASRY Be Eﬁﬁr&ﬂ?ﬁﬁ%g}%ﬁahft& c

redirection. A Subscription Identification databases

take; ip erdgeitewiicetithe watfi¢ wdirecigar di ng pre-paid, 15
post [: i.ber. - paj.d. .r rs
B o ROBli Ao e SRS Lt Rl AR ™
alsopopeindtforndiipn rédpardbpeviatier the Shamihgpiaher sipert déd gl er has
i nf.or pat,i on RS, and MVS subscription. The | SD
eeoppatSeel by s ST o1 Preaedapeh o Ghact geeRih pper
six deB6hak, i Whéthef RieRat Smif3atM cBarké, Qfc. €xanpl e, using CAMEL
service mark and SCF address). 20 O her information

r e Palfasiner Brofitedatabase inalidend “blackling dptabase pad & ‘liite s’ on
C » a . r .
dataBBC SR w15t HitfAse el ST B8 o Wbsbrt B0
regidtiatiororegectiotRraffib fedhedtion shoulddse dpplida i thistlizt ishetivated, the
raf.fi redi recti.on shoul, attemt ed,for, nati onal
traftilsitecfol GiHiS &0k rE e v o s S oo e
not SBREMET SinlilRFIQ kHeHIAcR Nist d2ldBisc Camvhing bl il df PASE¥ dlues 252 whichOme

of .these databases are_shown in Figure 1.
the teaffi reqinestion is nevst Aftermpied. tAlL SBY grda issyed fo mamingpennerhe
: : ' ' ey [ v, ' raction
shoﬁﬁﬂ?ﬁ%&%%é&t&ﬁﬁ ggh%ﬁll%ltl%tg&gd ?ép;ﬁacbi |étc{|%ens¢. In one
enAdbsesiption dehtefication daebasss Mchdedinformatignaegaeding mraghaiihe

hand i S ,i ructed tq refresh its cac nd.
postiIARC AP RS, g VTS st ect, i Rai Eoameps e Sfeally Riied
using @ HavetiaSthatis Poifat&l tysth@opbrAG TMliaB) iHilkiaBask hisust r at es
enmbodi ments of OTA traffic redirection. In Figure 5,

infoxmpgion o GRR P 19ad MM subscripien. Thal$Dimessagssen e resging links
D] - . 4 . .
can Uit o o YR i R Y3, FRBSHE SO EAMBL cervive |
mark and S(Feaddrebgjcr i ber 202 to roam on, including VPLMWMN
504, VPLMN 506, PLMN 5Q8. .The HPLMN.21
o oA aGon P o Qe ARG P GG HOR SO
includes] Bad 2 i@k, dr iR thiR dehyehich @t fiERdirdeden #B61d not be

i nternational roam ng |1 nks 514. 5 El enents of 't he
aﬁeﬂpmmaéq@ TRcVhigkiste g Gnisdicaigavhethar traffisrdirection sheulddwsc
attentiddoor Al Roamifh dndl SFstdal &ﬂﬂﬁﬁﬁ&&&&aﬂs&&r as OTA Server

information, SMSC Configuration efc.
Some of these databases are shown in Figure 1.

i=i=

 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 caclie 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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Over-The-Air (OTA) Traffic Redirection Approach wth
Optional SIM Tool kit Application (STE) As shovid3Hary 2007
Figure 2, an STK application 280 maybe installed on
WO 2q04814811IM 10 card in the roamer nobil e stetToszo@ddess?
Certain SIMcards do not respond to OTA nessages
directly. One approach to conmunicating with such SI M
is placing an STK on the SIMto behave as a proxy or
212.1 S¥verImEbakyaré Ratialefor Hecabyab&IDA H5EA 88 Snéllidging
conmunij cat& aEpropri ately with the SIM Then instead

VPLYN e VR :MS%P&M 084i rect | y updating the files
O Ep TN ¢ ?}ﬂ ASIKRONE Daiont VLR t]ﬁrgu%ﬁgﬁtfﬁ Its

cache, 15 all o %t information I's sent t e STK,
nodevii§Ple bt the TR netwotkecdement §iptanddntetneti@avoaroingtinks Siet wor k

h K { cat.gn 0 i rs t Y
Blenif o b AR e a0l MR A A e B B e
interfanell Gakid th OTAMMeticed12.Every time the Location Area

changes, the Location Status event is downl oaded to

't N@veB T UMIOTO Tirs)fic R@Birection ApProuel With OpRéndt SEMYToVRit
andppiftarson| 81Kt he Call Connected event is downl oaded.
Wen the call clears, the Call D sconnected event is
dofwnhgwa ayligere 2, an STk applispiiendS0sray bg anstalleg, an the SIM
£RROR ¢ B n-%ﬁgsqmedaf LR Faf tion
card on I\/D(Eaci):lrglchul”;\}/ljh'ﬁgcS:%1 smburl ng a ca (Iﬁﬁgtﬁﬁéﬂlpg%%br%gﬁ not
messgges dingotlyh Ode appreadio toheommumicatng witi sieh SBda isiplavingt aatSTE

“ai he foll i i.nf i 25
on th§ §fF o GRS vy By iformliatitna B lelie OLA nisSvagesand,
comminidatecaphioblidtely il ithaoSTM. Chlien idhbise 2R Saf/tﬁh ﬂﬁﬁofﬁ%géaﬁtﬁégg%g
ervi ce, |

) ervjce, Limted Service aor N .
direofl, o 16 Lo oF the U4 oo iioe b SIML ari g Rl cacte,

' v irl-e : ct@% QMZ{% ile
mo%tﬁ@%gyég%mg{?g%w%%?a%on ﬁlga Code Eﬁx}gﬂpand
netw@hl | | dentity Value (Cell I1d). 30 If the currently

S .a MNC ar t the sa as_the honme

- e TR b ol Todlfor EY G PRV IR et 1 1 st
Locafi®@VBigtigidali CofinebfdPbdd CADDisSbiMedian | Beety tirdPRk 168t iof Area

detects that the user is roaming in the VPM\. It can

changepdbe hartionaiteus eieatiadpemoedsd fihe STRapplication 250 he
SimiIBl K6 AT RO A ARG e g el P EEB AR, ke
the callpgdrsy the CalV/Bjscoi88icd pvent ishowinlvudedas the STKLeppligrtivi B30. f or

S RGP Cometed iR eanbentodevenhBonkOR R RO ST M
MT cla DRking a a1, e\ edned will not be switched to another network.

The Location Status event contains the following information: -

_ [ngaﬁou_Stafus — contains the current service state of the Mobile Station. Can
@ave values 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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Usi ng an STK provides an additional capability._ The
STK al lows a RUN AT 5 conmand to be issued overS {aggary 2007
network, for exanple, by the TR network entity. A Run
WO 20 otieitmand al l ows the STK to directly cowmrapgbdessss
handset, for exanple, to change froma current
network to another specified network. Traffic
redirection approaches involving STKs and the Run AT
HPRBIRIE RIS | i34 : | EhgHL e
e o it 2 ar e et B6fe Wb Ay Bl BuBbsiad,
if thedandsetond SHV sypporithe RONWAT bervioeythedR 136 AGHOOPS cointriand
I to Figure 5 and 6, As shown in bl ock 602,
cantaﬁfé%%gﬁl]&%g nmobi |l e station 204 regi sters on VPLMN 506
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"Updat e Locati on” massa/gfel_P at 606, et erm nes e

506 yieehsr station a8iens an MBCIMIR 51 Soeifindatefliocdtiontabésegs i t
' ' and the VPLMN on which its
then‘g@nerét&?d}t %Msg?g%lg? ?%%@64 has registered. At 608,

roam ng -no
usTergTR hesworkrelement Hetmbrdoesth aabiislirdgnib Enley B €6 ed
¢ rener List database, the TR network el ement 102
Up‘gag‘? %?Cﬁé"d‘egwf%ag‘f% %‘H‘PF%%FWL‘%BF actively oF pasaivelgps | 25
previdasiyaéssribellf dopBRiisp bl 180 bpeYRbMiplitnfnk! ﬁﬁéﬁﬁﬂnegﬂ@ﬁg%
network, no further action is taken,- and t status
the TiRsnodg L b-f thedlR elementd (R iscet pa6sive probe. tifithe MPMM intforRitivN

s old . s t r t.hen, t he )

i sldafed obrythe Blo I o, B HHY o8 Y e R Pl DB

activO8f2cldnery amhSGERP ety factors, such as the choi ceof
ciated.30 business rules, the

opgr at or - HPL nd ass : S
TH R 1 ar R Remisb 12 bt iR sPRcsE passone at
606, it @atbdntifes HRAVCEGhHE MINC SE5 I LE1sd i+ 30
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database, the TR network element 102 determines if the current VPLMN is a preferred

network., e , :
If the cutrent 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
pariner 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 & SMS
message to the roaming mobile station 204 via the SMSC 106, informing the outbound
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roamer 202 that she woul d benefit from econom cal
roaming rates and val ue-added services if she nhfapauy2007
switches to the HPLMN 212 preferred partner network,
WO 200 Pr ef erred 504. This is shown at 638cTiise3/024582
message can further provide short steps on how the
user 202 can manually switch to the preferred network
504. 5 Additionally, the TR network el ement 102 can

manp@ BODRB dhe SroliliBRBert iBRASechRimibdl %aa%ﬁg%faftéb sGnd PfYdARe2 04,

ase. The user

by using its handset capabiliti
Sefvzieszﬁﬁwnmlaﬂzoswﬁ ﬁstoéllﬁg%m&@pmdmmﬂcmrkto t he
4 n.the cas sjon
VPLXHV S D S bUBh b R Tl acsie BT il e
stepsarﬂntswmausemez aantmanaalﬁi\ﬁﬁm?wtgg pre%g&iitéxgmtoﬁemzioam ng :
tion 204 vi e t he
Addrbl@flﬂly Sismensi10p e RrgvgRizedbise Sens f?@ﬁ 0136
devibd4DBPhig lﬁq‘xa}{&é'el!\&bﬂﬁlﬁfé B4t86hsE e’I‘MP&sEr ﬁﬁ‘]naymﬂo‘%v the

interactive nessage further gives the roanmer an

- suggeyed wepsead peighidn glemI;MJg Prefexr@]rnetwrktsaéi this request.

| .t afﬁf’i' . % &HQ on
[ smttg eaLQ t'he S%?E;Eé&’oes no %WhghﬁhiéRnéltg&gt%@j\nﬂeﬂg{dz642
senda mdintdieetive SMSanesﬁga 6¢(btottherrommrxgnndﬂﬂe stfbr\PO4Arathée BRISK

106, B [ ¢ P URERmE 002 PRE PaeD o s P dergired

VPLBN-pREtred inetidic S(ﬁ_ﬂ s iftbriastiRPhddbage FlEhePEi0&ARSohSer an
simlar to hard redirection, as described below In

opthnﬂ% respand vt 457 opri N te Bisweanssts Ithe ragmen 292 resparsisiwith
gﬂ; %nénqgtééc%g'ﬁfesib%stdags Iﬁfl:Mu ‘éksfo %@ N c%ﬂh?
at I on

aaseto eterm ne | am ng
roam@202 entiSEKor the MPENMA medvork 386 Slftthm'oaner@]m responds with

oy t i vel not O A.server ¢ al so

%ﬂ%@?@&@ &sﬂt%ffs ;‘*FS?C‘%S?RWP%“W%B% ﬁqup r
this HoPEMhEPRE&s im@ﬂdm; hRdredirédtidN, as [BRrived biowlet er m nes

thetﬁmhase of the SIM A value of 00 indicates Phase 1

Siimthegape of hard raditestion 6132the IR netwask elemenicl 02 laskamp thay
sm@%@ﬁé ﬁ%ﬁ%lﬂﬁes Hag L e égé %Eah%irlf {Ih? g&aﬁﬂﬁag %mbﬁerk@étlo?%% ﬂ ? f

very nr mum I es
STK tetwbletmipinbie asssﬂmtvn atn6120 Alfesatively Gotshonal Iﬂ&oDTA bevericiie TR

alsol?pgis {?k eI 02 25 &&ﬁ@fat es&(a;,1rtg ire |o€t&n 119
file). arheaaﬁe detyﬁgn% ﬁﬁge/&fthé@ia A %MQBPOG AR aEEB A0S M

2 and forwards it to the S 6 for delivery to

s QD

, Whﬂq m@ltmi Q7. inglicptss Phase 2158 @\my@@wr aalu@eﬁm driighbeindicdiés| e

Jed then.the TR network
that'agfhgtr#eeﬁ{}n@%m%%g?ﬁ? Ihgﬁar%i@ %e({’]her preferred PLMN-
i rIfthb mRbilostaticn 204 & neatiTK eiablelighéDibe TR ndfvask &Elhélﬁ 1eD4
[f the preferred PLMN infor t|o IS no

-ma% aﬂf?dgsvt@n TgsEae WIth dhe gspesary %ﬁaw at 630.
1
e 5 sy e S BT

- dehvcméoﬁmmabﬂe@gmonmbatg&m 106 delivers 14

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. Ifthe preferred PLMN information is not available, the TR network
clement 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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8 January 2007 WO 2004/014101 PCT/ US2003/ 024582 a
message to the nobile station 204 at 622, and &t'2gyay 2007
the STK application 280 acts on the nessage. If the
WO 28149y ed PLMN i nformation i s avail abl e, pChesiido24ss2
application on the nobile station 204 |ooks up the
preferred PLMN information file and begins redirection
5 at 618. Redirection includes using the OTA server
a messpgota the mobilgstidivn 204att632 ranBkib23aheSTK ipriicatioA286 actenn at
themeeéga%r the SIMfiles are updated to reduce an HPLMN
ch timer period in EFBrttNH froma default val ue

LLfin, proftien PIMN iformfion {3 avelletil) dis Bk fppliburidd od o Th ©
speci a e nNnoplile statiron w searc or e
mobilq Piio.g08 okl o e Baed FE MY itpremsflenibiond pepmetelionitn | s

- atg1gnot successful (wthin next 6 + delta m nutes),

redirection wll be re-attenpted for a configurable

niefisrtiopfindudensing the OF'. setvee ik is isupsintelckrtamoSIM card
hed .to the

fles. AHGRGRM Be. 0 Stls IRGIRR 3 thodl Saphigmee,
PenodEFEEmmm\ﬁbﬁl aldefanlesdiny 16 valnet 08 siapeifidd iv BTSEGSH t he

1L11. cretr 0 or;ﬂé%nr]r&*leBPM\l }Y%%E g}g{@h@r nme reg%eosn
If the @tﬁ%ﬁ&h ﬁ&fnpi B ot dnbdM AT Hithi dels pa&ﬁgﬁﬁltg%ﬁ&%ﬁ

Updat e Locati on procedure as define
will beze-gifempfedfyr a gonfigurable no@baD 2ignes 21f thedtempiomtilinot 626,

successtfﬂﬁ)r e ﬂ]ﬁ)‘% ]; lener r@%&é gg ?eéhg ﬁ}e?errleﬁ getg)lpg?, g}ersgadalbgrﬂo ers

specifiehin BRgpiog mrlﬂ'bdrehta&ddo the daﬁﬁlt v&laé atde diegdtion of Sieoup

‘ net rk, fayorable inter-operator
HeMN, e B35 iciod o Bericod 60 Grrieng e FIAEEE st

h et LN é‘fgglme nts
Soae etc.). The%&égg?éﬂr@?gﬁrgd n V\orr{éﬁétﬁrdg?f e t%{rn(: first
dEﬁne‘":h‘ét ESM2. 1 hd-08i gzzmaca)mamgzme next preferred

B RRl: o Ay PRI, Pl el S A0 iréht -

of prefmed@arhm ’Hmrpeef&i'dﬂl pafés can e deﬁvﬁﬂﬁﬁfoar gpﬁdau&ﬁlogice
e |nf mat i on sttoreq i n EFBCCH ( Br oadcast

(group’ LGk taypral A e

offerin rkem&eldl t RE@HIE bProambiC Foaldid co%ﬁi,,lpﬁ ged
é d 2 ﬁﬁﬁuonf’y orgbear o tfﬁg pre erre%?rl?\?\é]brks

ecr easi ng
most PTGWE@@ nﬁweﬂféhwévﬁbm@s fiest ketwotlt inite list Hllowed by thenyxt The

s s T CATE TR So% T

fortheﬁ&wmksmthargedgﬁpmmaron El enent as specified in ETSI
.31 and 3G TS 23.122. 30 As shown at 628,

M 4.
ﬁféf’@r@ ’dUéPFQ??FWFP@PW@tth%WfWF@ﬂ stosed indHiBeah wi t h
(Broaddalt®ont8] (tiﬁ!ﬁhéig ot B B R hAd¥3-order some of the cell information

(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 speciﬁé.d in ETSIGSM 4.08, 11.11 and 3G TS 23.122.

As shown at 628, the EFpoci (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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set MCC and MNC in LAl to the nost preferred network;
and 15 8 January 2007 WO 2004/ 014101 8 January 2007

PCTI US2003/ 024582 for sonme SI M and handset

WO 2egiiMat i ons, erase the Tenporary Mobi | epcueeizer

Identity) TMSI value. For sone SI M and handsets

conbi nations, the Location Update Status field is set

to "Not Updated". This forces an Update Location to

t hefoMebinarSiMVNEd SRindbed Ldibi C&lde0 | denttiler

b%LAI) field. For sone S|Mé‘ha§°‘flﬁsgneg§8t&€§?rgﬁﬁ%‘gﬁyowbﬂe
Subs¢ribetddentify) MY anlueo the currently sel ect ed

no k. If the mobile statiqn 204
ot SoyEAIaRa BESREE Southivaiont? Rlegon i dple i disnew

set gt Updateda tThizrformes 4r@pdvisT.camebnViBeWade LREMNG (e IR -
twor k. el ement .. In 10 other cases, the handset
L"%‘ﬁ’&ﬁ@&’“%‘@“[ %mgéé to refresh its cache. This is
peFﬁmﬁﬁ$ﬂ\4&h@ﬁaﬂ§et%ﬁbinﬁﬁanb,gﬁ@§pﬁg!?gEéHo FEE“*‘:‘S’ My
ePive =

Eh

topl kit application initiated proa
Self’.ﬁtﬁ‘ﬁ?@fﬂi‘?f%@?dfﬁWWB REFRESH (if the SIMcard supports

i t ¥ethd dhoBilRtafi | fromthe.preferred network

is str o(r)1gl gtﬁg{’fg , ({e e{sﬁ%lé e ge?tagff)fnﬁﬁg%ﬁﬂ? g 2NEH| e

Updgtg Leeation a8 thaMGC peliIChtpdatb® byl fie TRGRISR bERMch 2. [n
othel s B8 by R B s certie Al it momg04
usin r??gs n altern ;ﬁﬂ%ﬁ%@t?ﬁ? c%t%%%@%g% ﬁ}ogceté’g(r:lt ibgg :
RBF%%% fr 2 YVaB REFRESH{(ifiteeS Mo crd supportsfit)t he handset
e LA A A AR e e

.supports th
statiqr Q4 aill besbld to sudesssfidiyaegistauber 42 in EFssT on the SIM

caﬁ?? ' ¢t vated .and allocated, then a SIMtoolKit

appl | c@éﬁ“l‘ egeﬁ tﬂbﬁrr cstianpropeduteiagd thesppming mebile statiun AF4-BOPS

switchatioidVPIMNFrefirednet#HRG04, C network. On some SIM
cards, it may also be possible to use proprietary

R I AT rib ) BSEK By R%@I: conmmand via the OTA
server._ 25 Registration Rejection Traffic Redirection

EnSSreHon descabesiaa gltematicitothe pevioasly desctibelf GTA approach
for w488k d ' rejecting the first round of
o Upd ae?ggéfgggf :tﬂé\rgl%n%sg' L8 Zéé@f Chess %b t W@aﬂlié‘ﬁéﬁ’&h FEaRS i ng to
supparis et N Adipradotive Sm%bmﬁﬂadz G ifﬂﬁ%ﬂ?@ﬁ%@&ic%t(%ﬁﬁe
nmnbsetflr.cE:an f &% ?Mgew network. Various ways to " achieve
FraTedt L asT gatbe SIMcard) is astivated and allocated, then a SIM toolkit
application or WIB application can issue a RUN AT+COPS command to select a
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 rejecting the

~ first round of Update Location messages when the handset is trying to register on the

VPMN, so that the handset starts searching for a new network. Various ways to -

achieve this are described below.,
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16 8 January 2007 WO 2004/014101 PCTI US2003/ 024582
Regi stration Rejection Traffic Redirection - Asoledyagy 2007
the Update Location Transaction Referring again to

WO 2@ 4, note that in a passive nonitor pogusMo243she
link 402 is a nonitored link while the link 404 is an
active link into the SS7 network 306. 5 In an active
nnde both |inks 402 and 404 are active links into the

r
SREcBFLIRY kejodiol (dfse. REREFIPT Ao BHE M, Fagle T dchfion
Transaotionr he VLPMN 208, the VLR 312 f| rst requests
a hentlca.tlo i nf tion fromthe . HPLIWN of .t he
iy S R P AT R R R e N A
402 id smeditoralilink&7Hile ¢he 1RSI0 iR ac@ ik SndlthOYEAndiRoAE06,

service on the registration rejection on a 10 roam ng

In an petive modp dpthdinke ¢ 404 are\aptiveNinke ite e Sﬁﬁeleﬁm_rmngﬂze
TR nehibrR eleRehNOB G ﬁeglgqmgg,gm whseg d Botiifl afu%'qo ?glegﬁ:

message that 1s s SI gna I'ng
the VEIMND98thé VERNIAR finsk spaepts andpaticition infornetidBrowethsi on

P e AP i SRS B 2 BT ¢ e

authentmsﬂﬁsﬁﬁlﬁar biidDiall bieedHb Bet3@Ride onltROBENEHidA Yejlebfondsh 312,
iﬁt ngspﬁﬁmz acc ts the Update Location nessage
foam&li? B’qu%ﬂ!?t LN 209 andhihg HPLMN @42.i Thiso t he HLR

I
T e Bt Iy IR il D 1

signaligg dink élidﬂ@ﬁpmﬁdMéBemEtSsaga depenfls arihe MR eetsivarbeing on a

s e e

PARA(WSS}GM@ mhd'_xesﬂotmﬂ?mnu’he HRC32ds ERbired) 1R VIER 30,
h Mﬁ%@'z M ssi ng he. A gbal Title of the sendi nrgwent ity
e HEEPITRR Mrdatg Legaipn mewagmisom the mehilegtation284 ank t he
routes FGThes 1 302 intHPLAN 261 viR ty iRl Rk oY jeing tpk 314, |
t BhedR ndtwerk elamentl102) dotpcts dlfe Iﬂpthtedmogmam]kequeﬂp amidfthen i s
nd t he ate Locati spons rressa eis
subscr$H off Ao Beetdd BbionQ 30t B by £ B0 o iR o

the ssv liﬂ( mrmmmsssd@ssaeh ﬁs&ﬁu@tsary@mqaﬂuﬁeua@@Eefemema

|tor|ng or being in S|gnaI|ng pat h

jve
or Dat{) s Thodl gl Fifleot thﬁr#‘@(ylm&eﬁfém dogsym meke ¢ differense i
?gﬂﬁﬁfm ect these nessages
ltmmﬁtﬂigﬁ%eh%égsdggeﬁg%@%a% Rahdset 204 tries the
Uhe drausattipparai baalented hisths BGA P Astencinlorder feedo s, ¢he dilogs .

. ofthec;rh' sistte%t cou‘gaﬁ(tﬁ%m to thgn gésﬁjp%&gfp‘;qgspageis

sent on&@@SS’fhrﬂ@lH-Q@ﬂ:bVﬂI{312her e are as many consecutive
fE%lslll (lJJf the processes described above can be performed 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 $§7 network 306.
The handset 204 tries the Update Location on the same network a few more
times. This attempt count is equal fo 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 Fignre 8
- (Manual network selection mode). Figures 7 and 8 are diagrams showing and
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t he handset 204 searches for a new PLMN. In effect, it
goes to the box nmarked as TRL in Figure 7 (Aut®olapyy 2007
network sel ection node) or the box marked as TR2 in
WO et/ gun@e 8 (Manual network sel ecti on nodepcr/GsRo@sss?
and 8 are diagrans show ng and 17 8 January 2007 WO
2004/ 014101 PCT/ US2003/ 024582 aut onmati c net work
sel ection process and a manual network sel ection
automatic asiwork sekBHACHLYRE 3hdREH sd1eGiat | G TS
) 23, 1?2 Ver si on 3151{‘1) 0 Rel eaﬁ%@%%’%ﬁ%bg%f 122
TeSPERLIVELY e g GResification3G B8 @3 482 Vewiondr 1 Reledse 10 @TSTTENd

1238 W [ ' S interagt, with the
23328 O TT00R. 24 0er SRR Sl REE ot Bt |

embpgigrealy interagtivattHh®s8aified protézeesHPMN 212 of  the roaner.
rohe 102a nitors the MAP msssages on

£ hd Bl A e e I e B R A S e NN 938 P

the rto@fier, Ghe TReroFRng9ioboN (220heIRA thd MAP Iﬁssg-sg'ey&fm& he
Update Locati on event since it has previously

interpgtional rogippe Jinks, Thed Rapplieatipn 102q ofithe TR network element 102
ived thé Upadtk DBcati a3 i Gl CIEEKS b
lreceldat abgge ti mt‘a(:)artl %r]g? ﬁ%ﬁéﬁ@ﬁe&%&h&%@s@%@a@ epmlbe for '

this evepfinoifieation. has to be attenpted. For exanmple, if the
VPWN, the

r . i ed Q on-. preferre \
tr a¥ fi CQI?@&Q r eclt% ?%%Pe‘gﬁﬁ{gidgg‘??ss tig and flecides ibatratfiem
redireuion hasto b ettempted. Wk cxaiRlE iSRS KatieChds 9@5@6:%?1 A0 be
_ refe%%@%m &a(ﬁl dentify a candidate for “traffic
P i o iratie reduectinh ppplicaficasmaay degidn tn peofiokns sdnae
actiof. ©Oth& £k 2R [ GPRS
O Cpp o el lon R EaF PR o1 Abne L Rpe o ¢

- traffi¢ gdirection. Fowpxamplef priferredutitwenks farpreapid aiajobiomid @@ CHS
her eby

o " of Lagati Updat dt
Tor GPES and b EpR Ui miy e BEBin herefe Shener a e &
Pl tieifie raditeotion dpplication jeids the t A9 ouRP g £5d2Q0h Up@a%as or
a brief delay (1n nmanua

try the sa LMN after
and ‘lfes%’aﬁ%e ﬁ@mﬁt tg seaadyIprihe Bovd @vailshlePLMOW (iy aomative t wor K

aming natvati | ' ' ‘he "fi.rst
P _rgand" o%mﬁg%%@ggézgcagl g%mlﬂgPLW%gE&%my éﬂ'ﬁ‘faﬂﬁ‘ﬂt he

roamipg nefyark Jelpgtion modmer i oty dhemettvorkj iaanilatge inhetomatic
MAP End

4 Cti 0Rei nvol ye ding a spurious NMAP '
roam O g et R SR LB BRGln S el i e
transaetiono In ohdlerplimenj@diniBihe triddfetiof GvoRed Qhdil &Qﬁ

ééﬁﬁfeggq Failure (local_ value 34), Data I\/%g%'%%ag og%:al
- MAF %8?0%“0%%&:mam leeer(etrox dh onal ue 36) .
embodiRehf thesR Rt R . Ra1 VA AN Cr
(I ohf HE e 3351 f’ﬁ%ﬁy H%aolaﬁﬁﬁﬂﬁ‘lé’%?l i AL REERbESRE | ol e
(local g3lue 30z &Inexpected Datadiubus(iocaaineda)se vari ous
shanl ficant events. ex | e, Unknown subscri ber
{L L RO N H R
Roaming Not Allowed (local value 8). These values, however, can cause various
~ significant events. For example, Unknown subseriber transiates to “IMSI not known in
HLR?” on the radio interface and this marks the SIM as an jnvalid 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 (EFreimn) 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 pariner network in VPMN
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HLR' on the radio interface and this marks the SIM as
an invalid SIM The handset stops further PLMY kagggR007

unl ess the SIMis renoved and reinserted or the

wo 2tiandset is 30 powered off and on. "Roam pgri@issnz4ss:

Al'l oned" puts the PLMN in the Forbidden PLMN file
(EFFPLMN) in non-volatile nmenory on the SIMcard and
the network cannot be selected unless renoved by an

sl i T [ ' rk
B s S by e S
opetatves dbe vieitedvetntor k i n VPWN 18 8 January 2007 WO
2004/ 01 PCTLUS2003/ 024552 country h nat i onal
cou B HE Kt 1q 0 8 TRt o B RS Eres Vo AL Lok
Subgdribercsth nlekiaB& to e Y, OTHerdfdte,!ikQraéaslidrBn S RUNE bY prediBe
HLR has_to send at | east one and in nany cases two or

than that dakep hg dhe{ TR gpbesiond&e togend theBadigpdatalpoatins. Wmost
o L B AR TR P P B Pt
paidmpbisciibetat ‘€hd thuebdtween ressivimesin Yalsted octtivarneseaading bmBnd SD
. t-paid SD f t
UpdIETS8HER 5 By B EReondi e Eiane T, HOB6R oot
casebAIQA(E) dnd €@ dhotild be ceehittbdig tadicontslt. TEREATR deosai BN | S
econds. Ref etI ri ng to Figure 9, the

between 2 - 3 [
UPd?tﬁi@eab&ameS?a% m e BR agphipationdVZe¢ pefore dyseasinza r&amktge
; j ' 10
HLI%Y%JAH%E&@ tHeRrahfbtfonGRAR trééé%? sub'sxf:q(u eﬁ%&éﬁggs;@ﬁ;ﬁldﬂ% a'c__r?

Jpdat e Location messagé fromthe TR I'cat Ifon” 102c
pendirgf I§Deori Bnd § Hefrorn HE.R)r This is WeowrHpoRall fiowdA).| abort t he

transact | d L.£6t subseque sages (i ncl udi ng
R TS PR D SRR Sl
TR applidatibh 002 c(FdateTocationHefeot Besadelintvel Béfotelite HiL Rci®danes
sea&fg’?e | SD nessage; .however the TR application
the }if%é@ﬂ dated ©gation drapseption s akosted g Ehis pase isshowringel ¢ he
flowdg),Ack from 15 the HLR and the Update Location

transaction is aborted. This case is shown in call
f | Goll fl@y (C)Ghbws fhie oese@Cvhich thed M manasetoisncoakufidly seinbits

es ta successfully.send its data and cl ose
dute SRS GRIROERAGRTHEPRIE Th okl Sresotte 16836 B csage
VLRI émtiecass, liee svbdid Bnd Updits L6@s%ion ffoRGhe R apyslichish 1dpe aiie
lL.oc tl(ggl fromthe TR application 102c wll 20 be
be rejegied apd the gHropme Willimanageie registensuspesrigly ondhe nagr st er
prefeee@ f&9fw! |y on the non- preferred network. In each of
call flows A, B, and Cif the roaner handset is in
melnwath ofwdld flows A, Bj dnid G i theyrodnne hhiphieltieinlntemablingodepin t he

.1 S twprk automatically or. show t list aof .
will ] e et Tl RE e b e o Rhsditof
availitlentwoAkS € theRsanleNtoAhbOARBOhE If the handset was in automatic
roaming mode, it will try to register on another PLMN if 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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25 roaming node, it will try to register on anaqther
PLMN if one is available. Else, it wll reatté‘r}lﬁﬂu%zom
Updat e Location on the same network. In one

WO 2edBddinent , the TR network el ement i ntr ogoTas200002653M
event based delays before trying to abort the
transaction. The delays help "hide" the Traffic
Redirection attenpts from VPMN since the UL attenpts

Wi Irhe fifibrs ph0 &R 1Rty 16Hslthembnle sBRioh SMRS Before 3B pﬁ%&h

before the first |1SD;, sonetines after the first

Updpts Loerion azasiefined ind39M 84.93. cAecetilingiotthasn specifisaions,fhd | be
t
ot on V(s 4By R eafER o e O ST etk gt

Locatjpaneeah gr ax ahommea]‘cm Ibyer ofthe trisactivhke t hese
deci sions. 19 8 January 2007 WD 2004/014101
PCRegSP4d0/ ORGedibnThErafficveReditdofibn def | Abolony thag Stk

o RutiRnidatioh GliyoYmbdon TeAsatgon €at tenpting the Update
Lo aﬁlgion ar.e d ,fln‘?l in GSM 04. 08, Accordlfg to those
spBe i RASHES WPnitaring medes 1ok #B2 Sdc onds

monkthid@ hma{wﬂﬂe Hﬁk404r1§£n &aeél]ﬂam@ftﬁeeﬁsfﬁe@ﬁérwaw Rn RARE €
Location reject or an abort at the | ayer of the

mode,rthg ER aetwork elemend d P is imar @hvmgr@bng mth mnchﬂlf: pignals are
cmﬁ?w{hgg%ﬂ 1@?@562‘&@46{2 Send Authentication
nf-or I on e

ransactlon ferring again to Figure 4,
i n%elpﬂmssmobﬁe stetiort 204iregdsterp thethe VL RMNISGS, e VAR 3mdrfirtor ed

i nk whj, | 1k44s n [ k into
b e o i 3 515 Bl MRS o
mak@h@éfﬁﬁttthé RRmicSisial affleni khbsBHbRE ST allGv b BeidBdick B8 the

ignals are 10 carried by the active SS71inks 402

regisaﬁ@ommcuwwom@g igsiondhipbeiwean tho WRPMNG2Wtasd thei n t he

I-ILP}(h}?or fré onEhPEtl &%{nﬁﬁ%%%@ﬁﬁg &‘?2&"‘5‘?%’% o qu%gsaste#tﬁi s

on tHeSSy (31gnadaigdmkl3ﬂ¢. ThedpedificMiAPan®Bsageslependa i the MATT
supscriber % dls al er nth
versipl G rupppisd e e pESE I AR AT GRS O IR veen
PARAREETHIWN 208 and the 15 HLPMN 212. This
aut hentication request is in the formof a MAP nessage

t HBhe TRoneswik clasent 1 detspts Shefiend Anthehticakioslinfo orfivad

para B8 lebdegV it PRRAHAESF R ol e Aeronel RRRREG,
End ﬁﬁNlﬁse dPARARET ERS3 14Wieh alAuseSysleikFalueUnéxptiied Hsth ¥alus

Send Aut hen ion. Info or_Send 0O Paraneters
or Dfﬁ% ISSH\8 TAGTEREES Tﬁ%@@ﬂ&wfﬁl@rwﬂ@%ﬁnﬁy B‘?‘f-“ﬁ*r’é fr ed

dlffeféﬁéé’ﬁﬁlft cohld HEEDR thdame il HERPISSE 2 Qs 3&37 i nk
with a cause System Failure, Unexpected Data Val ue
In order to abort the transaction at the TCAP layer, the original transaction is
used, and the End response is sent on the SS7 link 314to the VLR 312.
Each of the above can be performed using passive monitoring or active

monitoring 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 info the SS§7
network 306, ' _
The bandset 204 iries to authenticate itself on the same network a few more
times. This atternpt count is egual to the value of the ATTEMPT COUNTER
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or Data M ssing nessage. The Jobal Title of the
sending entity does not make a difference and §Jnuary 2007

could either be the same as the HLR 302 or a different
wo 20mve141d1n order to abort the transaction apci€ededRs:
| ayer, the original transaction is 25 used, and the
End response is sent on the SS7 link 314 to the VLR
312. Each of the above can be perforned using passive

(reconmmintiet dsrigin GGSMasgebiieation®)N it Herk BG-as Flth chiRS@til Sl | ar
theh the lﬂ)d?te LO%M Abort case descri bed ear |e_f;

VEFFOHCP {01 R s'& CPYNERIt 20 s T boxemptiied s Ricini ve

Figugd DatomhdicRindrib ' ' i S UG

gugdnaﬁmer t han thaidbgfﬁoéjﬁgd%gggtg ggﬁ%%tg C|1 %Sjnﬁr'h?" eEode
(Mangyigngtwnsk selectien 8od@li i d G obal Title and Point Code in
order to inject these nessages into the 557 network
3dwgistpéornReiersion Toaffic Redisstivro— Airiing Cuit et Respdrselof SR

t thentieativet lnforinatiorf Messeger e tines. This attenpt count

i %’hﬁqﬂ?el is Elg'ultapt% A\B%l‘tllill% ﬂ%fSeth ?gﬁ%ﬁ%ﬁw&%ﬁ n%gssage.

The diffgence 4t insRET bf ISRAERGHOAAB SRtion, HRSTRHRIRAOS AShATRN

o AR L o i pleceme
bil ' . . ] ' 7
mobile SIEERCIAith r@eRThd Rt a%?éif 8%% (ﬁgcrn-g léll 1{)161?%%2 ?}E(g d

(Automatic network sele
8 as TR2 in Fi gure 8 (Manual network selection node). 5

Regi stration Rejection Traffic Redirection - Tuning
ResistratiopeReiention TraffeRelireMinrheTindag 0o the Respwnkd an
drteyBoctitips Measgei s similar to Aborting the Send

VER
nent i.cat ian. lnf or nat i . The diff i
{ Hhioee Lo il ol SO ARG sson frrathe merePseg e
The diffs@ioceal thahBSerBR utiRptivGoK TFbreiEoH is LASwSS $o by %ﬁ?m@”y
11 e

respanse to the VLR 312, This forces the 10
' Upda_tgﬁ%‘t%f?‘%lsé‘@h %wﬁkﬁk@eh%pks 104 sqnd anyrespmsRtoe s

the VIGESI, IMhtoicBs fib SHobBSsti lShiaRll gn, Rej ection
Traffic Re_disF_ecti on - %?%ﬂ%g%wﬁ%ge@%ﬁf’% to

procedygeg desstibesn FigimesBambije This case is simlar to timng
out the Send Authentication Information nessage. 15

Wredistriatidie Rejactivni BraffivaRedBestbnAuModiying Md Biert BiBNcFBo ON
I3ntaMessagel with ‘Boarzing Reghiclivrd Disd ¥ UNMBHeRed \Fok@hd»on 1S

S ot HiAsE S Saoachis St TRogwE
element 162 #s @the Q&iﬁe@igﬁﬂﬁi"g%ﬁ;h%@. Oﬁtré’&@fplf ofah Widate Location
request from the VILR 312, the TR netw;)rk element 102 can send or modify 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 regish‘a-iiion 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
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procedures described in Figures 7 and 8. Registration
Rej ection Traffic Redirection - Mdifying the 18kgapary 2007
Subscri ber 20 Data Message with "Roam ng Restriction

WO 2¢re4ti@ Unsupported Feature" Referring agauosioeokisgiir e
4, this approach is effective when the TR network
el ement 102 is in the active signaling path 404. On
recei pt of an Update Location request fromthe VLR

sub scrﬂ;l:ﬂ,oamkl mtoTRliffetendpéatioh erve nf th eRncmbweik mivilchesioptoye t he

oft mag il B Gekposk 854 O iU gD IR VIR

Specifid@iidnk hgb tRomMER] thet (1 HHRAkdsedlevc8A1Ar@4 holrgbsequent | y,
t he Update Location transaction is_allowed to

b s handsetiningaiomptic mepe ang qngther mqﬁ@orké'sgﬂvgﬂabéﬁ then to.

handsg YRERRap et et Perolk g e RRRaR Shataiop

recognizes:thiscinid Iaﬂovmﬁajechs ﬂle?_r%‘isimhan agnin. NESved &R if thiemdidnis in

- manval e o o8 o i vl in s melinerode, SRR BBCuEts .

registritlon qiiclIR3 Iduc @ chseOhié TR Sehek aleﬂlérk 10Rithdraks ggre 7. |f
no PLMN is found, the nobile station 204 stays on t he

roaming sestrigtion ing MaAE 3ELELE SUBSERIBHR QAA"FN ERESDERP-
Theref&@lgugs Ren9Regis mﬁéﬁd%&%b&m dweg the "Forbidden PLI\/N

|n?ormat|on is in non-volatile storage on the

%Mdﬁ nformation is stored on the handset
?fég%g;a?gﬁseerkased when the 21 8 January 2007 WO

mmmdm ispaTlites 2084 G8 for tetlhstermatienal augnetionalt o a

rouninf, thf B 25 Ao B Bk Ge N RoRE B e B 7

careoﬂsh@nbﬁstublnaﬁ;foaﬂxarﬁpléermved fromthe VLR
ecLficatio al so reco hat thjs list be erased
5*‘@ {VmBZN ez © QY oam: ew% heefecall gr o GERSIMS: i ¢
sessiof0de and anot her network is avail abl e, the 5 handset

will attenpt registration on that network quickly. The
Troking wlﬂ@d@nemmonmzlemnmbm@hatm gtteniyit $0 mavk the out-

/ f th
 roumer o Rt Bl A iR MR R s "o | abl o

lidenifyingrrtictier e det-robherfiahdsefio in Abm@NFaufomatie gétsiofiat i on
qguickly. In such a case, the TR network el enent 102

Selec“%”@%i&r% the roanming restriction using MAP DELETE

ey db G Do Srca Sl Kamidho WRERIOfao ey
havetoaggmviﬂedwswrwaubmegwgdphw@bam reqw red in cert a| n
f th I
TS kRt thttl h B SarRa s BRG. d5Ad A, peiam S

handle VERGhé BRA fidirey #d GERE deddidhs in progress are also described.

- Identifying a Roamer within a MO or MT call: SIM Toolkit Approach
The SIM Toolkit application registers for Event Download on Call Connected
and Call Disconnected events. On aMO or MT.call, these events are delivered to the

. -SIM toolkit application. The application can hence take 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 followmg cases:
a) mobile station requests an Update Location at registration;
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care of situations such as, for exanple: 15
i dentifying whether the out-roamer is in the nmi&@neary007

a call or a GPRS/ M5 session; invoking the Update

wo 2tegggtdion on demand so that an attenpt topdPuSobIiRsRut -
roamer froma non-preferred network tot preferred
network can be nmade; _identifying whether the

Snopiesion Framesiean Uedaj Lapaiamdue & cxpirtinpent PEradia wor k

Updated®edfin8%hi,on node; and identifying an exact |ocation
area for national roaming in which coverage may have

tcbﬂbé?SM bbaliber moves bﬂlmeen tvesVER etebsy B addlog haqshds oare
tan o3 el W0 SR B o RS BN C e,

by the sdebhd LR, HotveNd KR inbscpibash®RS bdtRedd ML barllaits fhd SO
- ldentifying a Roaner within a MO or

descr |
ﬁm%”@&ff‘aﬂgpﬂﬁ%’éﬂé‘*{l > Appr oach The SI M Tool ki t
argeie iRt mm&%&e@ rStwieeh wFovcﬁJ%re \emoac%dlnqﬂls Géée' the

nnected and Call Di sconnect events. MO or
call dropg faday. Hewsecrdbern axe same ouglaiome(fesmnd <£artbhmee$| wdhot oot ki t

[ nce nake sure that
arrangs %é‘??aﬁllri ?T»Eerttﬂg‘c?allan%gﬂeﬁ %éﬂ n%fvf% t iqgln when the nobile
s} iattheooasd of VIR or¢HIER fadlies: 1f3@e Vor fdﬂsfxyinmgga aRegto®erData

to whiclgia HR Renqeasisith s Syhecibe Diee: oML RHALADGLaResh | o

Data m&R4de t@ﬁhﬁhﬂfé\tﬁl@reﬁﬁﬂﬂd@%ﬁ&e&@é%ﬁ a) nobile station
requests an Update Location at registration; 22 8

?b@]@gwspgmuow@’fm @&/mémﬁm 052009) dmmdw)
mformaéﬁglgl rae?%)lgﬁ%n? e?g)l‘l“ c %f]%yg'% @%@,8,1-,? i on ﬂ%’tﬁﬁ t he

Update I:‘Sthn bBaot schcio ﬂimHEBﬂ\bbt mefb)tam c)VIFbr cuse d)s ifthd call iVLR
dr ec{’]andl es. nol.e than’&tﬂ the the ULJ;[P% fﬁt when
opped; f OCW BRI ATOsHsR, Wﬁ@ 953R &{psgfe c%‘ynt he

transactihC lee k"@é’ﬁé&% ovérithd & 15 HREEE MRS, ndBYR BILOStaeen
MSC handl ed y the first VLR no Update Location is

This hagpens becayse theorigionl ¥LBAGSC sall retainseall mtmb@d Ju&tﬁhe radio
pr s AT Vg A0 Sy Sl ORS ..

VLR. between) who have arrangenents to hand-over the call
et nef wor ks; d 10.e) in_.the case of VLR
%1‘1 FQIEF%{] Redigestiop qeh*@rk/af%nff&i%iogfm the Upa%ke%a Hgn Rest or e
messag@?ﬂlﬁ implies that if the subscriber is in the midst of a call, there will be no

- location update and hence there will be no affect on Quality of Service to the

subscriber.
1dentifying Manual/Automatic Network Selection Mode: SIM Toolkit
Approach
If the SIM has RUN AT service (service number 42 in EFgey) 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: I&r)date Lacatwn
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

$23




10

15

20

25

30

to which the HLR responds with Insert Subscriber_Data.
If HLR fails, it sends a Reset Data message t & {aRPH 2007
the VLR responds with Restore Data. The GSM

WO 2pentiifii cati on (ETSI TS 100 527; GSM 03. 08cwusDedieasat SO
provides information on the call handover procedures.
If the subscriber is in mdst of a call, an 15 Update
Location is not sent to the HPMN for cases b) and c).

sameHfwdr® $asthimes tffat HABakBltlis inSm A QPRATork 818:8h mode. This is

regi strati ongg}rocess in the second network initiates
becauss g BIRMEP'S CAXUNSTER valeais specifisd to bé fouhe net wor k j ust

ba t her C I.S...sent .
bt KRE 6 Bt OBk Sp St el
whenr tht handset deds|notnfiorn b new Updaie Lotdtinloadidiffergindtwork
.,..handed over. The s nd_VLR gets the,sulscriber
withif 30 e el IR P Pon G W RIS ce ¢ he
Traffic irection network el enent bl ocks the Update
L m%ﬁ%%@ of dereandfom dPMNat i f t he P
S U6 dak Bk o bSsitultidl Svheled8d HPMNBwAPYAnt moRAdcBvedohtrolt NO

| ocation update and hence there will be no affect on

the ogtheundirganyr. Bamglly dhe Ypdeted ocalinns erd roesived shen e mapioyi ng
ti ‘ ] _ t .
movel BRHAEN B ap Gy b ek PG YR Hopeer s B uther
remaih static IRBST R araz (whicht w@ulddaadle alultifaMSE),and ke Lheatds et
il e B pleR 1 8er ey o dogtion Vst TRE i rpadom
valueapiitdligad hétis)can i ssue the RUN 30 AT+COPS=? in order to

detect the handset npde. Identifying Manual / Automatic
Nefbhgd Riaetserk glemernt c%@é%aiqmd@tql)e/f@awnoﬁpm thejmobile even

. i , g I LS 4
when o6 Holht pBRR R NetBEHid Glrsfifte 1¥, {iFSLndifls an
Updatedtosetidn feine foe VILRdte ttieedisR .nibhis ist iHentiffed biy stejp tlaubséquenttyi on
ansacti.ons the 8 Januar 07.. 2004/ 014101
the BL R B RS B0 i Rethes e ths Lation KRS no
compib@é] ds®¥evbsS sinfe tHR fdbdler E%Wdﬁ~p‘§ﬁla§€é ﬁe‘@ﬁorﬁ&ﬁ@}ll’m 1§a§' S
because t he ATTEMPT COUNTER val ue is specified to be

want fogueve thenwbpraibernte Sivamfomdnstwerk esoneneintininag (nigbtinem, k
R R Y R A S
Locativntriéssage @ the ¥hRdThiofs iddntifipd ivSten3. Thisl atarks tiecedordas t hat
deleteaarni fﬂe&g’m QHJR . I\Eegilt,tﬂllealtﬂ H&Wgﬁ(de én?en% (s)e% g .1=1 Wﬂo%ﬁga nd
Roaming Number message to the samef‘VPMN VLR to which the Cancel Location was
sent earlier in Step 3. The specifications (GSM 00.02 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 trapsaction is
identified as Step 4. On réceipt of an incoming call or SMS, the VLR instructs the
MSC to page the IMS] 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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There can al so be situations where the HPWMN wi | | want
nmore active control on the outbound roamer. NGrigEP3my 2007
the Update Locations are received when the roaner

WO 200@01301f r om one VLR to anot her, or when t peyusobiiaiss:
VPWNs. However, if the roaner 10 remains static in a

\Y/ j I . t M5C), no Update
BB SRR B PR PR PG () e
Pehien the &/ [Rostatsiiis mecopap p@cdduneaitef wifiilwaitnadddm val ue
“ L VP, C L RN hours). .The, TR network el e an .
Continfl e i P EC BB PR B0 T BB *Sunen
incomld%%a]l@tﬁ'ws €9 BISTRF whidl the sWitiss hafserte FC@fi@ed™| guile 10,
the roaner initiates an 15 Update Location fromthe

initiata 4 Regieye Dt oplpdater heagptipismessagn fotheddL iy The Sy monitoring

 probe mgw%gglgxﬁmz% RE 'a%%geéglin ih?&%ef%es?"ﬂlé %Rinbﬁroﬂpat a

nmessage e Locatl on tratio IS conp et e.
elemerdiovit ety moveesananyiont-roemers to patnenneaiworknasit eshe Howelver,

it therg g G R e SPeLy B R HTHE olfien B ARET 1O
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acco I's endil n - £ cat.l on
profery g@@é&wﬁ rebopiorn pReY Undatodoption By yiziug o PERDS OF Thi s
Period B dt8tidn WpdaBEAPHUR Fiméd &r @b & Cestilt of fMBucdT M BocaliiXds

the TR network el ement” sends a MAP Provide Roam ng
descriligd poesiouslys sage to the same VPMN VLR to which the

Cancel Location was sent earlier in Step 3. The

shieolling AP RESTOBIIRT Adurfr LR Baderecry section 19. 3)

B AR e HEEEk Ry Pheluld M ERIDH 000 8, oy
MAP_RESFTQ_IDA@%O lirl]eiai&rgb wgih leagigg kaldgdaeaés; agn{sm?ek Ha??IEdlBrdiElk) ag"
This o (b6 VbR A ERHtRG Porgnedup Lt A ot COOPRREAA R v | |
.Subse@ler?@m}ddﬁ&tstah&m'}ﬁ%}{ HERRE chls WilBnfieRReShR! - The PRN

ransaction is identifr eglrgas Step 4. On receipt of an
Data/Update fioeagios filoin thy VERMS; the (8 Ry Her bathttheappoachss justvSC t o

aiscusif oy Cpirbhe dn by inimnbiede WSS IR GR R AR e QBT "

&eated%@p@i?_ﬁtieﬂ}l%cﬁﬂﬁddtt 1dted [(jiaﬂ{i)cdtliﬁ ﬁa&ﬁbﬁna&v&ﬁﬁc%@&banyﬁdﬁf 16t R
ocatl on estore a rocequre. () orces

informatipn! )or d¢ftialonse %Mrm%ﬁ% amhelftpr:@ 194&%@9 ﬂﬁﬁgage.

" network 2Rend¥RP E&g§%ﬂ%ﬁ5ﬁ3§ sﬁgﬁi 8%hd & ﬂz@Woltsh‘?aséi)_ Eérﬂé Radiled R

appr oaé Rej ecting Update Locati on. ese steps

- will notinmlerngurthetR dsat@ewtp Thére auillibéno sthessideaafeely y 2007 WO

2004/ 014101 PCTI US2003/ 024582 Handl i ng MAP RESTORE
[Brahillidp Acthy GRES Swdistriliees \\hen t he VLR starts its

G5 e B T 6 Wb ok

- updateShie ERMER iAdpendBif Bf h8 AotMiaRUpass L¥eFion and performed using
 MAP _UPDATE_GPRS LOCATION from SGSN to HLR (ref GSM 09.02 and GSM

04.08).

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

couniry 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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incomng calls or SM5 for IMSI for which the status i

not set to "Confirnmed", it will 5 initiate a R pEY

Data or Update Location nessage to the HLR The SS7
WO 2¢08M1410r i ng probe and the TR appli cati onrdDRs20vdd2ksssee

a big surge in nessages. The TR network elenment wll

try to nove as nmany out-roaners to partner networks as
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Locatibipran@ivtibn. Ragith Rgth rdrefocy e Fqae 18/ thoaobild wusdibyr 1162 is
required to handl e the_case of national oam n Vﬁ
t k

roaming;in MELMIN & 105, qnd Faitiptay e fegistiHan progess ong ‘éneﬂf("

Updateei&HRJHm ag.‘erié Fﬂh?e‘&tiﬁ)% 8 viRAL 116 HFDIMNNG 1) @Rde etle | S

national case, roaning can occur among nany
messagees mxtddsna thel TR g@wokamcrregOZ toktbe TR 1302t e SR &302and

sendst% ﬁg? %@W %ﬁerg éubscnjb ﬁ%&%e%ga g.

This message is routed via the TR network element 102. TR network element 102
modifies the Subscriber Status in the message to “Operator Determined Barring”. This
allows the mobile station 1104 to register, but does not allow the subscriber 1102 fo

‘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 wanis
the roamer to register on this network (for exarple, when HPLMN 1112does not offer
service in that specific region) or search for another network (for example, if the

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

26




10

15

20

25

30

TR network entity is interested in the current
Location Area of the handset. This is due to thi@nyagggoo7
that in sonme areas, both the HPWMN and VPMN may offer

WO 2086¢1¢ioce while in other areas only the \iddusiougonsser
service. In sonme countries, the HPMN may also want to
bar their subscriber fromusing a particular VPWMN in
some specific regions. 5 Note that in such cases, the
Bhoulditinsubbcribla hdonetdwervice] the HBepetwdl ctensene i 0issueannot

var Cheet Fiahen Botmitly B Lo PR sl S0 ENAL o

Forward MEISMS fheQbpd a3t SN pida] 168 firse the HblIe statidnl THe4 €
11 illustrates a case in which the nobile subscri ber

to acknpylze g SMS pébent sharipg thgepntew e thegubsianlifle EpwN
cases, & Hucad o8 s lite' B SR NS Grlbirme Shal ke 0337

via thedIAMMSMEC hif8i Thisforats therVLR(1312 1 isspemSeartioMERioiahd 08

to e MACHATE 1 0SB p SR8 corPu S B sPYERSUE b0 iRbon d 1% e
L A fiedis 6O MRl AQAR PRRide RAnSAENuAb&3squestith the VLR

ranul arity may he the Cell-id. Note that each base
1312. Semereshe Fraer TPV revionsly cancelledisingdanceld.oraionote
VLR 1889 ereafds .tahtﬁm#.i% Moddk ]aﬁoéage,s J]S/[Sll@ﬁaatnﬁ éeﬁcﬁk's&ﬂls Ofthe
transacti on. one "enbodi nent tHe nmechani sm of daol ng
dummy teeerdias ECoufamed ai BER”\aed fBdf coabfitthahby rafiflveconRefie tOwa k

entity sta in the SS7. si.gpalin ath 11 and
subsca et insom B 24T, 8 risifs 7 MAERRAUHE DeBTochosedfort RE VIR
1312 tovht HURe 3N a6 edridve it GrofiR. The TRIG:AWEHR dle@nedt! DEXCIehdiethe
02.is_roamng in VPLMN 1108, and initiates the

1102
Insert Subggriber Rats BysEoWitE SReaming Eeskistion e to-PREIPPOFiad faatE”

i ordet RNt JERE 0P IERA (0L PR DB, ! Phs e
subseribet MOR inawes and She1o@biteoststion HOR se@0the FRVNLR 12308-id

nds the.su rioer,profi,Je .o the VLR 1312 using the
covered Bl e Aickt PTtIE e 8 mibite Syaidn ‘llias Rt b e
HPLMN QU1 2ghd\hig istdliewddRo@itivengh el enment 102. TR network
el ement 102 nodifies the Subscriber Status in the

Hehasigecriber shopld ba prvided scavie indbe @igingl Ingationpgigacoyered
i t.Aat:l IeE6H S.
by VPR U8 L€ IR 1505 o binfi HhB6hoh ds R gl that M.
“Roamipg [Restrictiomswti tatwiyppafted foamrafflaghie noRset ahdubirck Sublserttent

02 send +WMAP_Provi de,Subscr, ber | nformation
Status g8 SLAGL QIR (1S ApHS thaabsgriber Joypioiy pRpPHHO A
servicecel | -id of the nobile station 1104 gathered during the
LHdeate Locati on Area _transaction. Based on this
@

feithat foringienahpeming, it isrecopppopred thattheBlrraec vale ourthe ¢
th ' ' {
st oaff B 38 1, Buts ARl BEH Rl R b ® LR by 6
minuted. Fbences ffec hftiseritier gias pranted seevdcecin £ §PTMIO tahé rsubsequently
an area

for exanple, |f roaper is in.or close to
moves M?@ﬂt% hsirg e Fﬁ%ﬂg P@%H%rqog?rgges the meximum Sige befors

.

* the HPLMN is selected will be 6 minutes.

In addition, some operafors 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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Shoul d t he subscri ber be denied service, the T
network el enent 102 issues a MAP Cancel Location

WO 2e6a0id t o the VLR 1312 and subsequent | yperostogedRp
Forward MrI- SM5 nessage using SMS protocol id 40 to
force the nobile station 1104 to acknow edge the SMS
wi t hout showi ng the content to the subscriber 1102. In
sdpplicationagng the Teaffio Redieadtion Emndﬁmgst he SMS usi ng a

1SS TR pg £ 4 il O ebrof 16 de uolonl tife s

January 2007

. ‘onto aGPESIEIELtwoR. Son: dYBfebdA:Rad Blldwand hence establish radio

contact with the nobile station 1104. An alternative

| ApplRafiom Using Y TriffY | REJiBaTR F.pbiineRs: BORIE Roahtng he
V| dp12. Because the roanmer record was previously
cancell ed using Cancel Location, the 10 VLR 1312
cloanay conntresneapesialyoTith land basders, dbergls peraee figry set s

cont act ogequent

~ when withio mcngmyaﬂlle HPMaV md’fhs NIPNQ\T pfferaoduliRs Reste vrerbDppiig

he,VLR he HLR 2 . i
covertBf FORY ap 8 F e o RS A S Rees oD Saal AL
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roamingflegvark andhbrisiging thembacks pnte fhuHEEMNAetTask ca 538G/ 8t wor k.
money, By P LR ey pf O R B R R,

subscnb@m@m@dthgwmmmdthwemmaxmm chdrgesnobi | e station -
attenpts registration on the HPLMN 1112 and this is
allppbiestibrt sigg thehTraffiphRedifectidre Embodiowiitve MexnSMS Bosed
pUmPMstﬂiE‘R in the ori gi naI | ocati on area covered

1108 ase. st at sim | ar roach

ot ars i Eaheot e B ol P PP B e

in orddr € $$EeHIBR @6&&%&&@1{9 Béme bf ﬁ@se's%ie&ﬁhs Sflbednfich® by:
Subscriber Status flag is also not nodified. This

anrm‘hgg ﬁﬁ@n@mf@ﬁhmpmmnrtb@mmag titbpmplirsblemivagiops

coné}rglﬁ t Jj{ﬁg&’ﬁf&g% m‘%ﬁ“ cﬂgPﬁ‘[’:&%}.ﬁeJ tZISSSI M card

heoddihg hﬁorinauﬁfmosha/mhﬂlenmmaxh thelpares e¢twarkandlatf or t he

HP every 6 nutes. Hepce.if _a subscri ber S
country gl phaf i do R4 Yo i BSHBR A OB 1 o
offer oAb FoaMifFbuMAS B mawﬁé\(l\}owew GPES Gayerage, the
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Location in the 30 approach nentioned
couldé‘{gﬂor\? gowever they may send a Standal one | nsert
Subscrl ber Data nessage and abort it. This approach_
~has sinmilar end result with the advantage that
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Application using the Traffic Redirection Enbodi nents
WO 29@rigos applicati ons can be built on topprei/ukiveseasse

technol ogy to redirect users

onto a specific

dS’ J anuary 2007

net wor k.

Sone of these are as follows: Application using the

Traffic Redirection
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——borders—
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nts: Border Roam n
specially with |an

APERTR

A simiiar

n many coun
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d

he

s in
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t he
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Sot—have | 5ossel Packel Rada Syslemoes  Aonlication dsing the
GSM Ty affic R sistenthE ﬁ nts: Menu/SMS Based 15
GT \)ser Per : fer
HLR vari ous anmLQ@atlmRGglbtased services to the raganers
| HPLMM or der | Homs &hisiot Lanh dobdle Neotorkiet wor k. Sone gf t hese
HPMM el ect | ohHomae Pulili Mobiled¢aeeg by:  providing
IMSI | T or mat | BferhBiohd] MoLFR SabscBBerIBtiipam ng tar i fif
IN__app! T Cabl g afk HAG@ie T oam ng par tner MNetWoris,
AU 1T e e = 7o < 120
ISCP IJI UVIUT]IJ AT 1Illa S GEIOVIdﬁr s the
partaer—p ¥ uu“. Fy—and—what—seryi ces do
1 ISD t he varib¥ : eE 1 "a.‘ mple,network 1 may
ISUP pf for _an ISHN;U&%Pﬁﬂam ng_but _net work 2 npy offler voice
IWMS(hd GPRS) Ingan Wasking Miibilg SiwitthingEeritem _on_par t ner
LAC net wor ks{ LeratidtreAceloley and on which user couyld earn
LCF rewards PELsie CABF&wdadinpary 2007 WO 2004/ 014101
MAP PCT/ US20D8i0i8ARsplicamdnail X Acronym Descripti¢n
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 ISON Number
"I MSRN Mobile Subscriber Roaming Number
MT Mobile Terminated '
{NTR - Network Traffic Redirection Application
| O-CSI Originating CAMEL Subscription Information
QTA Over The Air
| PC Point Code (also SPC — Signaling Point Code)
| PLMN Public Land Mobile Network
PRN MARP Provide Roaming Number message
SCCp Signaling Conneciion Control Part
SCp Service Control Point
SIM Subscriber Identity Module
SMS Short Message Service
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generation of nobile CAVMEL Custom zed
on for Mobile Enhanced Logic CDVA Cocf?elanuaryZOO'f
Mul ti pl exed Access CDR Call Data Record DDF

WO28#8HMI Di stribution Frame DTAP Direct TPEHE$2043/024582

Pr ot oc

ol GWsC

Application Protocol FTP File Transfer
Gat eway MSC GPRS CGeneral Packet Radio System GSM
d obal Systemfor Mobile GI dobal Title HLR Hone
Locati on Regi ster HPLMN Hone Public Land Mobile
Acromyg "ok ﬁE&cﬁpmﬂc. Z“ZLL‘;J?E;L“. e
SMSQ s ol o e SV o | L ont Mot mor ke
| SRI App- cat | SendBguing Infemation MATMPSSAS _SCP Broyi der | SD
SRI-SMAP | nse Se@mgmn%@mfonﬁh@am agSUP_| SDNjUser
S87 part | WeBighalingrSywémii ng Mobil e Swi tchi ng Centjer LAC
SSN Locat i on| SutefysRadNubtd Late Call Forwardi ng: NAP
STK Mobi |l e AppiNiTabikpn Part MCC Mobil e Country Code ME
STP Mobi | e EfigicharerhosidvRoii| t1 medi a Messaghg ™ Sefvi ce
TAP MNC MODI | B8 VL SudeRg iy pl 1 € O gl mated, |MSC
TCAPVODT 8 ST, GO I &R ] aﬁp te—Subscr her | SDN
T-CSITeT =7 e RSV, SRt ey = 9 _ermber T
TDMA™ ™ "~ mwsmn 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
WIiB Wireless Internet Browser (on SIM)
WLL Wireless Local Loop
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NTR Network Traffic Redirection Application

Ori gi nati ng CAMEL Subscription Information OTAJesgry 2007

The Air PC Point Code (al so SPC - Signaling Point

Code) PLMWN Public Land Mobile Network PRN MAP Provide

Roam n Nunber nmessage SCCP Signaling Connection

Control Part SCP Service Control Point SIM Subscriber
CLAIMSNt i Modul e SMS Short Message Service 29 8 January

2007 WD 2004/014101 PCTI US2003/ 024582 Acronym

Dgscri pl ineioPMRcomOihe WBRAs ActwfirSfic GdRipBingR  Send
Routing I nformation %’ Messa e SRI-SM Send Routi ng

sﬁh%éﬂ%% o Rl m Ay AP PO GRS

Tr ansf Poi nt TAP Transfer Accounting Pr ocedure TCAP

with agafispre FSH etorkdfi ti es Application Part T-CS|
Term nati ng CAMEL Service Information TDVA Ti nme
DPIAVERETE th‘a mobpe stptien Pewsyecepling i theiregisteadion aiempin
node/ network elenment TT Transl ation Type UL MAP

with thipoieit-prefarsdtriebvorkpths ppeentRin diithd wgistriéevatteomt tasuldingr -
USSD Unstructured Suppl enentary Services VHE Virtual

in cauklgehdavumimebile stldn\tb Sédredfok agdlabRmeRegks ikl to VMSC
Visited Mobile Sw tching Center

initiate a registration attempt with an available network.

2. The method of claim 1, wherein preventing the mobile station from
succeeding in the registration attempt with the non-preferred network comprises

rejecting the registration attempt.

3. The method of claim 1; further comprising determining what

network tile mobile station is currently registered with.

4. The method of claim 1,3.'_ 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.
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VPLMN. Visited Public Land Mobile Network VPM\

Visited Public Mbile Network WCDMA W deband Epfpuary 2007
Access WB Wreless Internet Browser (on S W.L

Wrel ess Local Loop 30 8 January 2007 CLAIMS 1. A
method for controlling wireless network traffic,
conprising: determ ning when a roam ng nobile station
initiates a registration attenpt wth a non-preferred
networ k; and preventing the nobile station from

Sgccee%é%etﬂbdto%laiﬁg' flrfiRE Efpdidenpt  with the
non-preferred network, the prevention of the

r ﬁgﬂ ﬁ‘ﬁﬁiﬂ'}{gatl tl?etrtt}?ermgbﬁeeﬂé‘c*otn' MGulg'tR 8&&‘ IF"E r oani ng

on to searc or avai Ia s and to

neweyir s SRR st Py "?qﬂu%ﬁa%&?@%% SRR i ng

. the nobile station from succeeding in the

list. regi stration attenpt wth the non-preferred network
conprises rejecting the registration attenpt. 3. The
met hod of claim 1, further conprising determ ning what
network tile nobile station is currently registered
W61 h.  Fhe fhiethodwf blaiin of fugthat ¢ondprisfper ei n t he
registration attenpt with the non-preferred network
| §cte@MANG WRfthek R r@@"st‘i‘zﬁg)nfdﬁ% ?ﬂwtﬁ QHBhIppdBded network
determining that the nobil ation Is’registered wth

isallo@ze@?c?sﬂ% erred net wor k; and periodically causing the
nobile station to reinitiate a reglstratlon att enpt

' ed net wor 2007 5. The
ot BB afimnt s i 1 fbved o el der B s g
whet her the nobile station should be noved to anot her
network and updating files on the nobile station,
including a preferred provider [ist.

7. The method of claim 1, wherein rejecting the attempt comprises

sending a recognized transaction to the mobile station that aborts the attempt.

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

causing a transaction time out,

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

modifying a message to restrict roaming by the mobile station.

10.  The method of claim 1, further comprising determining whether a

roaming mobile station is engaged in a voice or data session.
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} 6. The nethod of claim11, further conprising;

determ ni ng whether the registration attenpt vvig‘gtJrzfn"é{ﬂ“fy2007
non-preferred network is allowed to succeed; if the
registration attenpt is not allowed to succeed,

rejecting the attenpt. 7. The nethod of claim1,
wherein rejecting the attenpt conprises sending a

r étogniThedndthahsfclaimn, fupththeomphdihe dsteahintiz Wheber a
aborts the attenpt. 8. The nethod of claim6, wherein

roamih€irRsHileNgationeisaiht SMRtoR AP hétfR%k s@adtnNbode bf @NA&Rl ON
time out. 9. The nethod of claim6, wherein rejecting

] conprises nodifying a nessage to restrict
nﬁ““%%%ﬁ?%%ﬁggk?he nobil e station. 10. The method of claim
1, further conprising determ ning whether a roam ng
nobil e station is engaged in a voice or data session.
32.8 Japuar 007, . 11. The nethod of claiml, further
ci%pr i d Bﬁaleé@%@f wlaiin g futher spavprsinesanekine apbipdae
station is in an automatic network sel ection node or a
Locatipamgskagewatdsorakrdsel ecti on node. 12. The met hod of
claim1, further conprising invoking an Update
Locati on nessage on demand. 13. The nmethod of claim 1,
further conprising: initiating a nessage to the nobile
siat i 0Thd ARthod ¥ SREn i NArRBRdnGrSlft i on to search for
a preferred network. 14. The nmethod of claim 13,
g [ . S [
AR SRR B I AL R ks PRSI BRST
ssa and . determning at |east a nobile country
Sﬁwdgﬁﬂgpgﬁ?gg BBt e network code. 15. The nethod of
claim 14, wherein the nmessage is an Update Location
nmessage. 16. The nethod of claim 13, further
conprising: sending the nessage to an over-the-air
s&t.verThe arthodpof rhimh3, melseig edetemdnihg r whend ia ng amives
nmessage to a short nessage service center. 33
mobile station initiates a registration attempt includes tapping a message and

determining at least a mobile country code arid a mobile network code.

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

Location message.

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

forwarding the message to a short message service center.
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8 January 2007 17. The nmethod of claim 13, furtggr
conprisi ng: determining whether the nmobile statdfuary 2007
i ncludes a Subscriber Identity Module toolkit
application hereafter referred to as STK; and if the
nobil e station includes an STK, initiating an update

to the subscriber identity nodule with the STK. 18.

The mt’{%@%éﬂﬁo&éf@l{ﬂgﬁ rising: if the

3, filrifel BShpGSIR
mobi | e 'station i ncludes aneSTK,p et'&rm ni ng whet her a

Publ i c. L.an i le twork 1ist. is,an the subscriber

" a8icp b RBhet the oD ¥R impBined  SRGMOS RN | oot o

he subscr.i ber identit dul e 19. The net hod of
Modulg @Pﬁﬁﬂl@phftﬁwmeaﬁswﬁf(qﬂgﬁﬁa as FFK; @honse to the

message, updating information on the subscriber

i dfethe mopile gigtion mchudarandTRginitidiogen ppdite to thasebsabsr| e

network search tinme period; a public |and nobile
identityemodulk wathlthe 8OK. fi | €, and a | ocation i nfornmation

file. 20. The nmethod of clanms 13, further conprising,

in response to the nessage issuing a RUN AT+COPS

cormand to select a specific network. 21. A system

f g, di nRe LiABA¥ACEhRS3. ARHIPL dr[sﬁg:' ¢, conprising: a

ackend, I'n

net wor k oper at or I nc an over the air

i rlace: and . 34,8 J ry 2007 a,traffi.c,.

- DR wbits s it Qaumbing Bt & Pbtic Lana

Jedirection enfity prevents a mphile station from
Mobile t‘gf"i(rlfsﬁb'; %ti‘ﬁs'-ﬁ’sﬁfébq idepfity madylge when the nobile

station attenpts reg?i stration with a non-preferred
nifingbrivrwardiag pPdMNlispie theosubserpes ideatityomodweul ting in
causi ng the roam ng npbile station to search for

avai |l abl e networks and to initiate a registration
attenpt with an avail able network. 22. The system of

cigi M Zhe MM Claid €3] fufthbsd SonfpfflifgeCt i on network
entity conprises a traffic redirection node, a traffic

AEEPREDE Bt SRNAE AR nflfhauf bh BB B BBk

d pa.ssi[ e node, the traffic redirection network entity
modulg facldg 2 si gnal i ng 1i nk bet ween a home network and

an SS7 signaling network to determne a network the
nobi | e &heRs pblicdand pekilpnefwork search time period;

a public land mobile network selector file; and

a location informatioﬁ file.

20.  The method of clams 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 over the air interlace; and
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registered wwth. 24. The system of claim 22, erein,

in an active node, the traffic redirection no anyary 2007

a signaling path between a visited | ocation register
ina visited network and a honme | ocation register in
a home network that determines a network the nobile
station is currently registered with. 25. The system
of claim22, wherein in an active node, the traffic
redirection node is in a signaling path between a

ViaStdfRelrddReaionaR ey Sl iehtiS whdieid theAtaiit %aue@ﬁa@pédﬁtyan da
home | ocation register in a hone networKk.

prevents a mobile station from registering with a particular network when the

mobile station attempts registration with a non-preferred network, the prevention

of registration resulting in causing the roaming mobile station to search for

-available networks and to initiate a registration attempt with an available 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.

24.  The system of claim 22, wherein, in an active mode, the traffic
redirection node is in a signaling path between a visited location register in a
visited network and a home location register in a home network that determines a

network the mobile station is currently registered with.

25.  The system of claim 22, wherein in an active mode, the traffic
redirection node is in a signaling path between a visited location register in a

visited network and a home location register in a home network.
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