1 Method for Obtaining Cross-Network Accessible Information on a Mbile
Commruni cations System Field of the Invention 5 The invention relates to a
nmet hod and apparatus for obtaining cross-network accessible information in
a nobile comuni cati ons system such as a cell phone tel ephone network,

whi ch conprises networks of interlinked tel ecommunications systens. 10
Prior Art Mbile tel ecommuni cations systens have becone increasingly popul ar
over the past few years. There are currently two standards in w despread
use, the CDVA standard 15 used in North Anerica, Japan, Korea and Chile,
and t he GSM Methaihfor Obtaihing Cross:Network Aédessibie Bpformation onladopilend Africa. A
third generation of nobile t((ij&eco nicatj ons system known as UMIS, is
currently being introduced in m‘ﬂ%‘“&%@’ﬁe@s. 20 The advantage of a

nobi | e communi cati on network, e.g. a GSM system (GSM d obal System for

Mobi | e Conmuni cations) as conpared with a public switched tel ephone network
(PSTN, Pubrieid oPthe Inherdiohel ephone Network) is the nobility nanagenent. In
this apsgl i cation, a nobile conmunication network is advantageously used to
mean a <digital nobile network. The nobile comuni cati on network not only 25
enabl es a MgAhyvdnBioA Pifei0G thaREd ¥R HPAREs Sl m&k{%@r&t&&kt he coverage area
of the network to which the user of the nobile station has subscribed to
(for si nplaceessiple igfoirmation in@rreohilecpmmpunicatidng systeny, sath anwcellphoneser t o nake and
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the home nsttemck has inplemented 30 roam ng agreenents (usually called 1R 21
agreengnts according to the GSM Associ ation standards). Assum ng a range of
act i vel% oani ng agreenents between the hone network and ot her networks, a
mobi | e staggpmM || have access to an interlinked

Mobile telecommunications systems have become increasingly popular over the past
few years. There are currently two standards in widespread use, the CDMA standard
15  wused in North America, Japan, Korea and Chile, and the GSM standard used, for
example, in Europe, Australasia and Africa. A third generation of mobile
telecommunications system, known as UMTS, is currently being introduced into

many countries.

20  The advantage of a mobile communication network, e.g. a GSM system (GSM,
Global System for Mobile Communications) as compared with a public switched
telephone network (PSTN, Public Switched Telephone Network) is the mobility
management. In this application, a mobile communication network is advantageously
used to mean a digital mobile network. The mobile communication network not only

25  enables a user to make and receive phone calls anywhere in the coverage area of the
network to which the user of the mobile station has subscribed to (for simplicity
called “home network™), it also allows the user to make and receive phone calls any
where in the coverage area of other networks (for simplicity called “connected
networks”) with which the network operator of the home network has implemented

30 roaming agreements (usually called IR.21 agreements according to the GSM
Association standards). Assuming a range of active roaming agreements between the
home network and other networks, a mobile station will have access to an interlinked

network of telecommunication networks, comprising its home network and various



networ k of tel ecommuni cation networks, conprising its honme network and
various 2 connected networks. Since roam ng agreenents are usually
bilateral, all active subscribers of connected networks will be able to
make phone calls to and receive phone calls from subscribers of the home
network. 5 The typical nobile tel ecommuni cations system has a particul ar
geographic area covered by a network operator. The geographic area can
correspond either to a country (as is usual in Europe) or a region (as is
nor e conbeonnectédethiorks eSindd rotrinp agredielitearsmyually bitatetal tallcdetigne net wor k

operator in_any one geographic area. 10 The geographic area is divided into
cel ls, oft&bsﬁ?yb%?fﬁgn%%ﬁgéﬁ@fmﬂ@&@@eé‘? mﬁ%sﬁ’lﬁﬁﬁ‘e callfdo @ad recgivanni ng, but
which are fhﬁbng@ sﬁmgﬁgs%gr%ftﬁéﬁﬁnw‘ape. Each cell has an antenna for
transmttihg and receliving radio signals fromthe various nobile stations
("M5") within the coverage area of the cell. The nobile stations can be, for
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Land Mobile Network ("PLMN'), which is g nobile nefwork for_a given network
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needs a certain structure in order to route incomng calls to the correct
exchan finally to.the.called. suhscriber. ,In a hile work this
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Tel ephone Network 25 (PSTN) or Integrated Services Digital Network (ISDN) is
at the | evéfttengp for{fanpraittingand recejingzdiosigapls dfoghthe vargusiaehilestatiofs | nconi ng

call's for {‘l\&ﬂmtﬂiﬁttﬁpé&efakeg}eﬁ oPRENe1. Wik noBfle 5Qti6REah Be, A0 exAfnpi0r € Cat eway
Mobile Switching Centres ("Gateway MsSC' or  "GWC'). A Gat ewa I§/SC Kor ks as
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gain access to the Public Land Mobile Network ("PLMN"), which is a mobile

network for a given network operator. The PLMN is established and operated by an

administration or its licensed network operators for the specific purpose of providing

land mobile communication services to the public.

20
Every telephone network needs a certain structure in order to route incoming calls to
the correct exchange and finally to the called subscriber. In a mobile network this
structure is of even greater importance because of the mobility of its subscribers. The
links between the PLMN network and the Public Switched Telephone Network

25  (PSTN) or Integrated Services Digital Network (ISDN) is at the level of international
or national transit exchanges. All incoming calls for a PLMN network from a PSTN
will be routed to one or more Gateway Mobile Switching Centres ("Gateway MSC" or
"GMSC"). A Gateway MSC works as an incoming transit exchange for the PLMN.
The GMSC enables the system to route calls to their final destination, i.e. to the

30 mobile stations.

A Mobile Switching Centre ("MSC") area represents that part of the network (termed
an MSC area) that is covered by one MSC. In order to route a call to a mobile station,
the path through the PLMN links to the MSC in the MSC area where the subscriber is



A Mbile Switching Centre ("MSC') area represents that part of the network
(termed an MSC area) that is covered by one MSC. In order to route a call
to a nobile station, the path through the PLMN links to the MSC in the MSC
area where the subscriber is 3 currently located. A Service Area ("SA") is
the part of the network that is defined @as an area in which a nobile
station (MS), such as a tel ephone handset, is obtainable, due to the fact
that the 5 MSis registered in a Visitor Location Register ("VLR'). The VLR
i s a dat abgsengprodmed.y | ocated in the MSC (and referred to as MSC/ VLR)
tenporarily containing information about all the nobile stations currently
| ocated in the MSC area. As soon as an Ms roans into a new MSC area, the
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I nf or mat i ofpdaNbRAaSn Whieh YheMStio chrk ﬂ?gﬁmgdhus provi di ng neans to receive a
I

call. 25 In many systens the PLMN w be divided into one or several

MSC/ VLR Service Areas (it is often the case that the MSC Area and the

Servi e A SONSLuSI R0l Wen BlBofiYuls RLusb e SRk optlibebe MBC and

purchaser will be registered in the HLR of that operator. The HLR contains subscriber

15 information, such as supplementary services and authentication parameters. The

subscriber of each network operator has a unique mobile phone number
(MSISDN=Mobile Subscriber ISD Number) under which he can be called. This
MSISDN contains a country and a network operator prefix, e.g., +49 172 for
Germany, D2 Vodafone.

20
Furthermore, there will be information about the location of the MS, i.e. in which
MSC area the MS is currently to be found. This information changes as the MS moves
around. The MS will send location information (via the MSC/VLR) to its HLR, thus
providing means to receive a call.

25
In many systems the PLMN will be divided into one or several MSC/VLR Service
Areas (it is often the case that the MSC Area and the Service Area cover exactly the
same part of the network, while the MSC and VLR are implemented in the same
node). Each MSC/VLR Service Area is divided into several Location Areas ("LA").

30 An LA is a part of the MSC/VLR Service Area in which a mobile station may move
freely without updating location information to the MSC/VLR exchange that controls
the LA. It is also the area where a paging message is broadcast in order to find the
called mobile subscribe. An LA can have several cells and depend on one or more
Base Station Controllers ("BSC"), but it belongs to only one MSC/VLR. It can also be



node). Each MSC/ VLR Service Area is divided into several Location Areas
("LA"). 30 An LA is a part of the MSC/VLR Service Area in which a nobile
station may nove freely without updating |ocation information to the

M5C/ VLR exchange that controls the LA 1t is also the area where a paging
message i s broadcast in order to find tlhe called nobile subscribe. An LA
can have several cells and depend on one or nore Base Station Controllers
("BSC'"), but it belongs to only one MSCU VLR It can also be 4 identified by
t he syst enidentifiedibyghasystenoby osing's Bocatioke Atdatlifentityt (LA]"). The Location Area is
divided into a nunber of Cells. The cell is an area of radio coverage that
the network identifies with the Cell d obal Identity ("CG"). The M5 5

di sti ngui sTRSL&RtYEARGS Hivided $it0'g nivhBervRMRIIE hé béll isfah @ffaFeades by use of the
Base Station ldentity Oodeiﬁ(q'r'lBSI C). It is often the" case t hat a Subscri ber
A, cal | i ngeaverge thaythemevonsidentifigs siththe Geld Silobabldentify {GGHL ThgM$, a
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of the GSMttidNdertitylode ("BSECOVSC anal yzes t he nunber for Subscriber B.
Using an interrogation function; the GUWSC sends the Mbile Station | SDN
("MSISDN') nunber, with a request for a Mbile Station Roam ng Nunber
("MBRN'), 1tgs éffen théi04¥8 tHao & Stibseribdreyicallifg frorhlegs. WRl AN, ivdisties B gdied  Whi ch

uniquely identifies a 15 npbile tel ephone subscription in the PSTN nunbering

pl an. The Pittronles Bsingparticulss PLVIN (64 b miwerkyusisg thesGPM stendardd.dlhen and
transl a4 es ' ' SRS &k @I}]} Nt 0 a
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| dent i ty) : GRMEPLNHEI isbvbrk. The KABISC adnlyres the siemberdopSubscriter 8. Usimganar y nunber
for routing, the HLR sends t MBI, af upsgri b 0 urrent MSC/ VLR
and requesjg‘éeq(’gaq(@ ‘5@?&98}'}?idﬁséﬁmé&e@dgbmmﬁéDgM%b B and return
it. At recpphbepwitl a FdyBestVRIRY, MbbiR SthtfonFesading KNuhberl("MISRR>fo thehi ch can now

route the call to the M5C/ VLR exchange where the called ‘'subscriber is
current | y Hege doestion Registerche ddRISDM 5w numbgowhisk ynignely identiesdor r ect  MBRN,

can noyg sef,qtiie &Qﬁh&&%‘ﬂﬂgcﬁgﬁm in the PSTN numbering plan. The HLR knows what
Service Area Subscriber B is located in and translates the dialled mobile subscriber
number (e.g. MSISDN) into a GSM/PLMN subscriber identity (e.g IMSI —
International Mobile Subscriber Identity): i.e. MSISDN - > IMSL

20  In order to provide a temporary number for routing, the HLR sends the IMSI of
Subscriber B to the current MSC/VLR and requests it to temporarily allocate a MSRN
to Subscriber B and return it. At reception of the MSRN, the HLR sends it to the
GMSC, which cannow route the call to the MSC/VLR exchange where the called
subscriber is currently registered.

25
The GSMC, now in possession of the correct MSRN, can now set up the incoming

call to the Service Area where subscribe B is currently located.

The VLR points out the Location Area Identity ("LAI") for the called subscriber: i.e.
30 IMSI- > LAIL The MSC/VLR then sends a paging message to all transmitters within
the Location Area.

The mobile station may be idle and listening to the paging channel of one of the cells
belonging to the Location Area. It will receive the paging message, recognize the



call to the Service Area where subscribe Bis currently |ocated. The VLR
points out the Location Area ldentity ("LAI") for the called subscriber:

i.e. 30 IMSI- > LAI. The MSC/ VLR then sends a pagi ng nessage to all
transmitters within the Location Area. The nobile station may be idle and
listening to the paging channel of one gf the cells belonging to the
Location Area. It wll receive the pagi ng nessage, recognize the 5 |MsSI and
send a response. After the call set-up, procedures are perforned and the

ass'gnrrentll\ﬂélﬁdtséﬁééf&?%énﬂﬁértﬁescaﬁ‘%@ﬁgr Haeecﬁ?ésaré?ﬁo Qﬁat flOver the air

path to the nobile station wever, poss e nmobile
station i sastsmmdntcﬂffatralfﬁc ¢lmnmimsdoaie,rthdca111deqmc¢tecﬂbverﬂtmmﬂltodhsyst em cannot
be reachedmgy t etvvork because it does not respond to a pagi nhg nessage.
I't furthermore oes not i nf ormthe system about possible changes of

| ocation area. Armblle station that is turned onis called "attached". 10

Both attach.a det ach to.the | nt at | onal il e Subscriber
| dent ity {} ever, Rogil S%P(Sﬁ}e ?]Fd@ﬁ?q Flt@'&? IBVé?onﬁlﬂge‘fadi o path and
through t hegefzehdarLidl m&ﬁie"@ﬁtlém Ms&f&é&d 'bsi%ttﬁét\vom&ttseqtaéoegi (fto each

subscriber. This identity I's th M5l and s used for all signalling within
t he PLMN. tequndteapagmjgmqsaagelfsmb@mpmeioeSMmfptwthpayml;b@t( SIM. The SIM

Stor od i n PAEIRRAeS Of BRefoutl . Rt 8R il il el GalPoald 0 iy, ' ° 7o

t enpor ar i | Yattacheihe VLR, The IIVBI con5| sts of 3 parts, a Mbile Country Code
(I\/CC% a Mobile Network 20 Code ("MNC'), and a Mdbile Station
I denti 19 cation Nunmber. As mentioned above, a nobile station in an active

state i s MyopsitacRbhPEdsR aré)béla?edftbﬂib Inféﬂmh&%l Méblle SWARAbE18eMly POVEr'S Of

the M5 sends a |l ast nessage to the network containing a request for the
det ach pr o848 FoOa comeat tdenbﬁcaabn aver thetradib Qaﬂl ane duough thQGSMJ{BLI@U VLR mar ks

the corres with the
"det ached" Hém? maé °on I\I}\}('tn%r elass %%gelaﬁﬁﬁaﬁhs no | ﬁ‘g?@é’éﬁty 18819"1‘1(4%?
and is used for all signalling within the PLMN. It is stored in the Subscriber Identity
15 Module (SIM). The SIM is usually implemented as a smart card located in the MS.

The IMSI is also stored in the HLR, system registration, and in the event of roaming,

temporarily in the VLR.

The IMSI consists of 3 parts, a Mobile Country Code (“MCC"), a Mobile Network
20 Code (“MNC”), and a Mobile Station Identification Number.

As mentioned above, a mobile station in an active state is marked "attached" by a flag
on the IMSI. When the MS powers off, the MS sends a last message to the network,
containing a request for the detach procedure. On reception of a "detached" message,

25  the MSC/VLR marks the corresponding IMSI flag "detached". Only the VLR is
updated with the "detached" information whereas the HLR is not informed.

If the MS sends an "IMSI detach" message to the system, and the radio link quality is
too bad, the system might not be able to decode the information. Since no

30 acknowledgement is sent to the MS, no further attempt is made. This means that the
system will regard the MS as attached. Therefore, the MS is forced to register
periodically, e.g. every 30 minutes.

This is called "periodic registration". If the system does not receive the periodic



If the M5 sends an "I MSI detach" nessage to the system and the radio |ink
quality is too bad, the system m ght not be able to decode the information.
Since no 30 acknow edgenent is sent to the M5, no farther attenpt is nmade.
This means that the systemw |l regard the M5 as attached. Therefore, the
M5 is forced to register periodically, g¢.g. every 30 mnutes. This is
called "periodic registration". If the system does not receive the periodic
6 registrationit will mark the M5 "detached" in its VLR, a procedure known
as "inpl i wegistrabismait will mauki the " detaghedt ocits VMR e protedudeknogaras  out si de t he

coverage aj.ea and is m.o abl e t e |ster eriodically. 5
In the case ‘él?get% e ﬁ'ﬂ ecfccgvylgenglgete@(?ﬁg%ns ?‘Tﬂ %éaf “ched or

i mpl i citlyof ilePEMNeahd is me fongehsble folvegistés patibdicallt be abl e to conpl ete his
call to Subscriber B. Wen the M5 is marked detached the call attenpt by
Subscriber Ais usually routed to a nmessage service. 10 There is often a

need 1 050b}Amg st inHiefthé STbsRABHB fsABtaded! ditheOMA dWRRhdForSHIBRGH) DEr . Whi | st

this is relatively easy in the home network of the nobile subscrlber it is
subst ant i afl¢tgchad b@aAeullmtabp abﬂfetommpletelwbdbnmsﬂbsmbsr Boaning. One

approach t . N wn, fr 2m

applicati Oﬁ/he%% ﬁNglg li/%a@(gé gﬁg%ﬁa%“ cé ﬁ@m@?@g&%ﬁ u%lﬁynrg’\lllvg%? hod of
provi di ng b nfessagaiterdoe. about a cal | ed m)bl | e subscriber's status in a nobile
comuni cations system In particular to the problemthat occurs when a
caller is unable to determ ne whether the subscriber being called is either

out of 14 heTﬁ&é ¥ diRn@Rad # obhdds infBrafalidn sdut ﬁl@@ﬁu@fotamowe Qibstyfder.ObI | €
station (i.e. nobile phone). In this patent application, the problemis 20

sol ved by &dnlstrtglsas wbvalmeasysn dlre hoBEMAPOEK pﬁtht: mwbnlwsnbscnbae, iMBSTATUS
paramet er | npdi cates wheth on e to receive a call, is
power ed of fubteg nacgeggm%}eﬁa&eg%e)mglﬁ chpalﬁéoagﬁ%rage area. The
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application further describes an interrogation faC| lity which will give the
caller the_ o portu ity 10 receiv Lnformatlon o d date of the
det ach, -t hOmS aPEwsh fo,ddressing pat 4 théﬁmr?h?vglscimm §1 ﬁ?ﬁmﬂg@ap. on, and
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about a called mobile subscriber’s status in a mobile communications system. In
particular to the problein that occurs when a caller is unable to determine whether the
subscriber being called is either out of the service area or has merely switched off his
or her mobile station (i.e. mobile phone). In this patent application, the problem is

20  solved by adding a new parameter MSSTATUS to the IMSI. The MSSTATUS
parameter indicates whether the mobile station is able to receive a call, is powered off
(such as an IMSI detach) or out of the coverage area. The application further describes
an interrogation facility which will give the caller the opportunity to receive
information on the time and date of the detach, the reason for the unavailability of the

25 mobile station, and also the location of the mobile station being called when detach

occurred.

Another approach to the same problem is disclosed in PCT application No. WO
03/084260 (Nokia) in which the attainability status of a mobile terminal device

30 (mobile station) is determined in a cellular communication network having a Short
Message Service Centre. The Short Message Service Centre does this on request of an
application by initiating a mobile terminated delivery attempt but not finishing the
delivery attempt. The application is told if the HLR of a cellular network is reachable

or not.



Anot her approach to the sane problemis disclosed in PCT application No. WO
03/ 084260 (Nokia) in which the attainability status of a nobile term nal
device 30 (nobile station) is determined in a cellular comunication network
having a Short Message Service Centre. The Short Message Service Centre
does this on request of an application7by initiating a nobile term nated
delivery attenpt but not finishing the delivery attenpt. The application is
told if the HLR of a cellular network is reachable or not. 7 |In another
PCT application No. EP-A-1 309 211 (Sanmsung El ectronics) a systemand a

nmet hod for checkig& t he status of anaqther é¥uty aor, the operational status of

the nobi | & &other BT appligation e P -Arh d093l); (Samsmghlegtr sytstemn andst at us
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met hod and _ apparatus for quergi ng t he status of rrg‘gll | e subscribers. The
communi cat tsASSGERRGRG staths obthe braadepsting mobilesttion, Puchaystemadds care server

whi ch has @bérﬁesd_t@%eswemiﬂc@aatyb%keﬁ% @nﬁmﬂh&ﬁmhgls@&maﬁgtm ghehing of fice
(MISO). As described above, the VLR 15 containS information about

subscri ber getwiotk-ti ng or roaming within the particular region serviced by

t he MT%) A status information server has access to the custoner care
server "and can be used to provide information to enquiries concerning the
st at us aglciUslmghpplli@ﬁo%hb. U‘_SDDDHOGH_ESZ:(J?WSI) te’é@he%ﬂ?hétﬁﬁdmalpr oach to the
sane problemis sclosed in international patent application

WO- A- 03/ 08 ADIHATNOK AUFFYIng hestatusf ﬂ_asa\wm-ahawmﬁ nEWERki ng t he
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conmuni cati on att enpt V\nth.the nobi |l e term nal _deV| ce if the nobile
term nal dend zmobide telephoneiswitching officedMAS ). Aslessribed abeveptheMR i n a cel | ul ar

communigat i,9n..0¢ ﬁ%ﬁﬁ&?&;oﬂgs&bg&b%t\jis%}lgto? roaming within the particular region

serviced by the MTSO. A status information server has access to the customer care

server and can be used to provide information to enquiries concerning the status and

location of the mobile subscribers.

20  Another approach to the same problem is disclosed in international patent application
WO-A-03/084260 (Nokia). This teaches a method and system for checking the
attainability status of a mobile terminal device and then making a communication
attempt with the mobile terminal device if the mobile terminal device is available. The
method and system are used in a cellular communication network having the option to

25  send short messages (SMS).

The cellular communications network has a short message service centre (SMSC)
which manages and administers the short messages. In accordance with the teachings
of this patent, the method is executed by querying the SMSC in the cellular network
30  in order to obtain the attainability status of the mobile termination device. If the
mobile terminal device is available, then a communications attempt is made to the
mobile terminal device in accordance with the attainability status. The
communications attempt can be one of a short message, fax, e-mail or phone call. If

the attainability of the mobile terminal device is denied, then the communication



25 send short nessages (SM5). The cel lul ar comruni cati ons network has a
short nessage service centre (SMSC) which nanages and adm ni sters the short
nmessages. | n accordance with the teachings of this patent, the nethod is
executed by querying the SMsC in the cellular network 30 in order to obtain
the attainability status of the nobile tgerm nation device. If the nobile
terminal device is available, then a comunications attenpt is made to the
nobil e term nal device in accordance with the attainability status. The
conmmuni cat attenmpt aill sotybe deliverdsie onit &vilbbe at ledsopdstponad dfihe attainability isni | or phone

call. If the atjfaingbility of .the nobjle termnal device is denied, then
t he commn?oeﬁﬂ‘ﬁi] g tc?’é’ﬂ%‘fncﬁ??nlﬁft‘?ﬁ‘l’tﬁéﬂd’é"fti% ed, or it will be at |east
postponed. If the attainability is confirned then the comuni cation attenpt

is at least tried. The query that is made to the SMSC conprises a query of
the Hone Lbiequeshthat ikggietodhe BMSR)cogirisesa queryl ofithe Hemekaeatient i ons net wor k.

By queryi . @'iﬁi Pleic mini Ll ' erﬂﬁ | MSC i n whi ch
t he m)b5|yI gﬂ %éle%}% a )ge%ggmﬂgmoact uac{i%ﬂslnggvgo?%? }P&%r a%/ﬁ%gg“sl% g‘?ﬂ%gsl\/sc in

whi ch it wafshé ambilcitetmioglakdvice, dbenMSE incrditichrthe mebiile fefminalglesicyis s st art ed

ei ther by the SNVBC itsel ppl L cation.r i on said SMSC, or by an
appl i cati o??t‘@gﬁ.‘?é’@fegﬂ OFGI {cpﬁ?)ﬁg@%@ "gUh’fﬁét vgaysgfsgﬁggﬂ%i TThSd used in the
patent is giegfiinddeThid §uddf isGarted fther by theZSMS@ RRIT, b5 lah @PplRatiéh AlBiMinge Wants to
send a | ot of short nessages to various nobile ‘termnal devices. The

t eachi ngs @fsaihBMSE; erhy anapplieation eenneeted torthe 8MiSCahi ch ones of the various
nobi | e1d erm nal devices are currently attainable and thus reduce the | oad on

15 the network by not sending nmessages to those nobile term nal devices at
whi ch t he Theesystanpeanid snetleid uged inkhe/patet isdesaihed dhimeingrusefudl iffand syst em of t he

t ent | i cati I s i.npl ted by t ddi ti f . addit.] I ft t
he. oxi ot | ARGHERor + AUt ueh Bogd 10t hDPRAREtiset | P 0060 | nstal | mew

sof twar e (tefmidpidiiiRed. ThE teahinglof i@ fattht s@bRuséid fiMbubwhRh bREHUIE
substantial extra jnvestment 1n hardware in order to performthe required

funct i ons. varippemebilekrmigalgevicpsars eerrautly ataigeble pdhyspeduce fhedoad ey ul ar
comun; scat i 0 ASwaRt BPht skitting messages to those mobile terminal devices at which the

message is not quickly delivered.

The method and system of the patent application is implemented by the addition of
additional software to the existing SMSC. This requires the network operators to
20  install new software (or update their existing software) and may also require

substantial extra investment in hardware in order to perform the required functions.

The checking of the status of a subscriber in a cellular communications network is
disclosed in their intérnational patent application No. WO 01/56312 (Sonera). The

25  patent application teaches a short message service platform (SP) to which a database
(DB) is attached. The status of service subscribers to a service, such as the
transmission of winning lottery numbers, is stored in the database. The status of the
service subscribers is carried out by sending a query to the home location register
(HLR). The query is carried out on a regular basis — such as every 24 hours — and if

30 the HLR notifies that a certain subscriber no longer exists, then the service subscriber
is eliminated from the database DB of the service platform SP. Alternatively, the
service subscriber can be entered as blocked into the database DB.



disclosed in their international patent application No. WO 01/56312
(Sonera). The 25 patent application teaches a short nessage service platform
(SP) to which a database (DB) is attached. The status of service
subscribers to a service, such as the transm ssion of winning lottery
nunbers, is stored in the database. Thegstatus of the service subscribers
is carried out by sending a query to the hone location register (HLR). The
query is carried out on a regular basis - such as every 24 hours - and if 30
t he HLR noThed inesntivh descabekinttbe Sonsraypmtant isquartivolatly ngpful foxsubkariptivheto t he
service subscriber is elimnat edlgifro t he dat abase of .the service

ol at f or m SPOTRFT BeRaES-hasey Seryies Whigh irae Plemii Briswe. Lo SoRUCRmoERE as

bl ocked i nga@ chéuk Wit @secseRice stibscib@ acfuliynédifdandod aisb ekl dide thére Soner a
patent is particularly useful for subscriptions to prenm um nessage-based
servi ces visrdass sibsqriber atdhe-sapraprigicitneng. The service provider can check

whet hers t he service subscriber actually exists and can also invoice the

service subscriber at the appropriate time. 5 The invention described in the
Soner a pat Bretinventior desctibedsid theoSaneragatentiis frestriatésto emeathadnfgr thefchediingval i dity of

a subscriptipn of..a serwui ce subscriber i.n a telecomunications system It
si mpl y use%étﬁ%%ﬁ\dm(??ﬁﬁ%s ‘}S’Pé’\%}ﬁa%‘&l%ﬁ“‘%sﬂibeﬁﬂﬂ%g“% TUpICAIOS e status of a
t el ecomundysiaini, TRl RS thd@formaticd pevidédoin died KLR it cheok eh e stdtiieof a

t el econmuni cati ons, 10 subscr.i ber's further, subscritgéi onto - for exanple - a
premi um nel'sanmgnisytions fseribey iy qrder ty Hptemapg Whetherthe telgsampupicatins: he
Messagiy Spskbes RurBEEbsdriphion B -1 ﬁkbymﬁﬁlelbwé&rséagﬁ; %gstams carry out

some form credit control. The Sonera pate quire provi sion of a
separ at e dvalidHs ereblea theapetatoref twgeessagigssystom de chick tieovatidigrof the or der to
record the taiﬁs of, the sgbscrtigber?f@&his adds to the overhead at the
service pl PGP %ﬁldl‘?ﬂyoé‘ f)o&fi H’ﬁ? L er of different databases have
to be provided. Both the Sonera and the Nokia patents teach the use of the
HLR to determ ne the 20 status of, the_tel econmunications subscriber. Their

t eachi ngs HieeSanete pafspt feguibrsdhe rovisien ofd pepapts atabpse i adherb S828° queries
bet wee df o SEelin] S RTRIR S RbbAT: WO tSmAlrbel Rl AT ) (Ne quer oo

bei ng different” than short nessage queries. Sim
overhead at the service platform SP 122, especially if a number of different databases

have to be provided.

Both the Sonera and the Nokia patents teach the use of the HLR to determine the

20 status of the telecommunications subscriber. Their teachings are not applicable to the
more general need to pass queries between different telecommunications networks, at
least some of the queries being different than short message queries. Similarly the
teachings do not describe the use of functions other than the querying of the known
HLR.

25
A further related problem is that the network operator prefix previously used to
determine the home network of any subscriber in a unique way, since the network
operator would only issue MSISDNSs with its respective network prefix. Today, in
many countries telecommunication regulations have mandated the network operators

30 to allow subscribers to take their MSISDNs along when they switch network
operators, i.e. network operétors must “port” numbers that originated from other
network operators. In some countries more than 25% of all MSISDNs are ported.



teachi ngs do not describe the use of functions other than the querying of
the knowmmn HLR 25 A further related problemis that the network operator
prefix previously used to determ ne the home network of any subscriber in a
uni que way, since the network operator would only issue MSISDNs with its
respective network prefix. Today, in npny countries teleconmunication

regul ati ons have mandated the network operators 30 to all ow subscribers to
take their MSI SDNs al ong when they switch network operators, i.e. network
oper at or s Husde, thpmris Currentip epsolidm bf ow tvi detetreshe fliedhonee deeworkro€awor k oper at or s.

| tr han 259% of al | NS t.ed , th
5 curr ent FPSoGE oisPL i B TReietE SRARY b PP RLOROAEARoMSTIPNG A Subscr | ber
based on t pfeckimmohiestitts @bmpPary/ thitSFantia® tdute PHUNE FAWTRASMS ofwardloSDN. A

t el ecommunj cati ons_ conpany that wants to route a call, a fax or an SM5 or
wants to billlasubsciberdfer 2 pavice sandered erg, thesendingiefraremamy SMS, eanvetdt ng of a
Prem unx S SRR ' € himons of the subscriber's hone
netvvorrks T ewprev%gpﬁgg%%é%hﬂgﬁs or ttﬁ’gﬁgeterm ning of the hone
network of a subscriber (a) have been based on trial and error, usually
making the_first, c nication ar . 10 billin ttenpt to. the "probable”
net wor k, aﬁ‘&egrﬁgﬁus?)?ﬁlw ‘FFE’PS%B&% W%ﬁﬁ?ﬁo@&%ﬂ%ﬂr}ély, or (a)
relied on ksdalbeflat a bases (usually provided by the operators) that
contained the MSI SDNs of ported subscribers and the new honme network. 15

The general [®)dve heen haped onctrirbandheren tupually makingibsyEirsbeommuppticatigB Of t hat t hey
requir mul ti pl.g;-atlennt.s .6 b b sts and tine
del ay, ?%.re not pljnglggtgna. lcwtgl\g/eg?m(r)r%ﬁff ﬁeetﬁgm{)k?é@t?% ﬁgig?%glgpﬁtsﬁ%fe}r portability

dat abases do natetworks sucktessivelyl br countries, or rely on information which is
not al ways c | ete or dat e Si hce,.such da ases e general |
not apdat od” el CortloslRete eSS iimt provited B e sbartoR) Bnet egiandt o “he °

| nvention the MSISDN s of ported subscribers and the new home network.

15  The general problem with the known methods is, however, the fact that they require
multiple attempts (a), which generates additional costs and time delay, are not
automatic over many networks (b), since number portability databases do not exist for
all countries, or rely on information which is not always complete or up to date (c),
since such data bases are generally not updated immediately after each subscriber

20  change.

Obiect of the Invention

The object of the invention is to eliminate the drawbacks referred to the above or at
25  least significantly to alleviate them.

One specific object of the present invention is to disclose a method and a system
which enable one, based purely on the knowledge of the mobile phone number
(MSISDN) of a mobile station of a random subscriber of any of the various networks
30 of an interlinked telecommunications system, to determine corresponding status
information such as registration information, reception information and/ or location

information.



The object of the invention is to elimnate the drawbacks referred to the
above or at 25 least significantly to alleviate them One specific object

of the present invention is to disclose a nmethod and a system which enable
one, based purely on the know edge of the nobile phone nunber (MSISDN) of a
mobi |l e station of a random subscri ber ofjany of the various networks 30 of
an interlinked tel ecomunications systemto determ né correspondi ng status

i nformati on such as registration information, reception information and/ or

location ik als§Bd bijeet oﬂhe 1ernh§n§3|p?9v1&€‘a El@ih@&hsxﬁéa%ﬂﬁdér&‘%ﬂbf%eﬁ o provide
a nethod using a standard web browser to access information about a nobile

station. | to posessinforiagtiopaboytn meliilestation. t he i nvention to provide an
efficient [ cont ext
meesages. no Aaieftiord B UbR of B SRARE ol doberl Bl dfod el O0 ¢ any
form of datmestageste feobile statidves. mjhxsloentsnanesmges mitionly ibelede shottimessapks t he

| nventign The jnvention rel.a o a od_f obt ai,ni n Cross- net wor k
accessi Bl e f 4 IRFFSAsEY Ogn%gﬁ?ga’?feé?q@ﬁ%ﬁ g?f’r‘rpri ses a first
step of receiving the request for nobile station inf or mation, a second step
of defining one or nore subqueries to access cross- network accessible

I nf or mat i o%@ﬁ?&!ﬁlﬂﬂ%ﬂébﬂﬂl’iﬂ%sm tting said subqueries to | ocations
storing said cross-network accessible information, a fourth step of
returning responses to said subqueries; and finally a fifth step of

returni ng %bmvamtdmrelatesmamethoﬂl%ﬁobtm'ﬂngmrbssmegwmmessiblbmfnmbd responses.

The t bl e i nf.or nat fers to jnforpation which
o dod0. bRt R TIER P R SEP et RSP e bf Basivie e eatestlr POBTK an ent 1y

Of anot her sR6Y\Rfdtma ﬁé%%'sb‘cdﬁa%%ﬂ o?ﬂeﬂxiik% SO0 ffokd éﬁbhﬂedéﬁ td &&es*s‘bfbsﬂet wor ks,
.. Wi thout adding additional “20 elenents or reconfiguring of the net wor k

for t he pumpvoik ascessiblecinfirmatier iadhitd e of dransmittingsaidenbausries toi t coul d be
| nfor mat i og, rai? sﬁoﬁg%fgﬁﬁﬂspﬁo cQsQ%le%%lﬁhv‘%fM@ %??&urglgl\%gr L' rst

net wor k operat o vvor operated’ by ~ ano her ne

oper at or prpbmed)&ss&ﬂ sabiqueties; and Aadilyanfifitodtept dfeetuming il mobitestdtioni ty. Such

Cross-net cessible, information could be, but is not limted to,
qg Womtk rma%lon generated ﬁ'om said responses.

The term “cross-network accessible information” refers to information which resides
within an entity of one network and can be accessed from an entity of another network
purely based on the connectivity of the two networks, i.e. without adding additional
20  elements or reconfiguring of the network for the purpose of accessing said
information. For example, it could be information that is accessible from one GSM
network operated by a first network operator in another GSM network operated by
another network operator purely based on the mechanisms of the roaming
connectivity. Such cross-network accessible information could be, but is not limited to,
25 roaming information and/or interworking information. In this context “interworking
information” is the information that is required for the exchange of network-related

messages or other messages such as SMS between two networks.

The mobile station information returned could comprise status information, such as
30 registration information, reception information or location information. Registration
information would include whether a mobile phone is registered with a network
operator, and, if yes, the name of the respective operator. Reception information
would include whether a phone is turned on and has network reception, or turned off

or outside the coverage area and which network the phone is currently roaming in.



25 roam ng information and/or interworking information. In this context
"interworking information" is the information that is required for the
exchange of network-related nessages or other nessages such as SM5 bet ween
two networks. The nobile station information returned could conprise status
information, such as 30 registration ipjormation, reception information or
| ocation information. Registration information would include whether a
mobi | e phone is registered with a network operator, and, if yes, the name
of the respeantibyifsaatiod RrinfolfetiRlabowt theTodtida off tie mobilk!sthtibh Gitige Whet her a
phone is turned on and has network reception, or taned off or outside the
cover age af®id melydets euretMRG! VLRHRery a; ifs lqeatianArep, ordtsally in. 12
Location information is information about the |ocation of the nobile
station, which could include its current MSC/ VLR Service Area, its

Locat i on Aflksipvention also Gerhprises 7 methiod\fertending abwssagowsing s delivarynet hod f or

" eoi st P i BRad B 4 Aad BF e kMR rebbBn e B RREER % oo, e

i nventi on ibbilewdtiopr ovi des for a query server conprising a query receiver
for accepting a request and one or nore subquery generators for generating
one or nore 10 subqueries fromthe query. The subqueries are transmtted to
one or mor endyalRbK FurfFprelifeffor H‘ﬁﬁé‘ry%ﬁ%&%ﬁﬁﬁsﬁ@ﬁ%&‘?‘i‘e&f%ﬁf&he one or nore
networks. A response generator IS uSed to returh a request response to the
request fraoeenting agequestrandoneor morsgubqueryr gepgratorscfor genSratihg ongienrporser ver can

includg, tr Len t i r ed to.tr | at e est into the
subquefq esalgﬁ e%’ grﬁs tﬁ?é@e?%:ﬁse %@ﬁ‘ﬁ‘g‘g ?ﬁ%@%ﬁé@?gwgﬁeﬁrﬁvﬂ@é{’ﬁ%ﬁ (99%5 ef ul

i nf or mat i o#hd dnélot fivfdmRspnds eedeived filohthe bcdrunie netwbtkssA régpphdecat i on program
interface enbodi ed on 20 a conputer-readable medi umfor execution on a
comput er | SPNEQRY iFesed Eretm wregucst gasponse o the Fequest rem the,aRs IINNE a r equest
interface §u9§1uéi‘§ﬁ% ds80 a request and a request response interface for
returning a request response. Description of the Figures 25

15 The query server can include translation tables which are used to translate the request
into the subqueries and translate the subquery responses received into useful

information.

Furthermore the invention includes a first application program interface embodied on
20  acomputer-readable medium for execution on a computer in conjunction with an
application server comprising a request interface for accepting a request and a request

response interface for returning a request response.

Description of the Figures
25

Fig. 1 shows a basic overview of a public land mobile network.
Fig. 2 shows an overview of the invention.
Fig. 3 shows a detailed overview of the query server.
Fig. 4 shows an overview of a public land mobile network having a plurality of
30 communication systems
Fig. 5a shows a signalling flow chart in accordance with one embodiment of the
invention.
Fig. 5b shows a further signalling flow chart in accordance with another embodiment

of the invention



Fig. 1 shows a basic overview of a public |and nobile network. Fig. 2 shows
an overview of the invention. Fig. 3 shows a detail ed overview of the query
server. Fig. 4 shows an overview of a public | and nobile network having a
plurality of 30 comunication systens Fig. 5a shows a signalling flow chart
I n accordance with one enbodi nent of thﬁ3 I nvention. Fig. 5b shows a further
signalling flow chart in accordance wth another enbodi nent of the
invention 13 Detailed Description of the Invention Fig. 1 shows the basic
configuration of a public land nobile network 10 the nobile 5 sw tching
centres (NBQ). ~the.visited |l gcation register (VLR) 30, the honme |ocation
regi ster (FERjedZAescrp = ERIEERINGC 70 are connected over a network 50.
The network 50 is a SS#7 network in one enbodi ment of the invention with

ports 60a-60e - so called signalling ports (SP) - to which the nobile
swi t chi ng Kignk shews iz basicconfjgusation of p public land mebjlesaeworkd0 thgwaobilre | ocat i on

regi st 40, zﬁ@@ : : 3 MSC 70 is
cognecfged %&gﬁ;}c@dﬁl I ne ?g?ﬁv;gr 80%@8&%@@%%?’.@3%‘%@{%% t el ephone
net wor k ( ASgider GEILR ) andttegGateway MSO/10xzs catingétédadven e meiwiokk $0. k) .

Connecti on_ bet no erators' N tworks is.proyided through the
(i xed. 15 HeREorhap b RSB s rebeipn of g TRiefon irbPRE ABriflect od 1o a
base sw t chidélled siphdlkn XSBY- whilith the moBilé siie: s, the a base
transceiver station (B 100. Mobile stations 110 are in contact with the
base tr ansasited decatiomregister 30,0he hemelosationyegistetyand thegatevayMPeJAtareon regi ster

40 andld he \S%xesé{el‘ded | ocation register 30 20 are databases which store
u

details abc(? Né nobile stations 110 connected to the network 10 and ot her

data. All transactions between the honme |ocation register 40 and the
visited | ogation reqj . 30, such arches_qr updates gre handl ed user
the so- cat ee%t%ﬁ\?@iﬁbﬁ@&aw OPﬁ‘P‘f ‘Eﬂfgps’t‘%basﬁﬁ?%gﬁhﬁ 50. Sinmilarly
when a nobjyiRhedfeRbhéit nbhforRFSENY drahe Afgratddl dervi®s dRStalietRorki ISIINase
transcei ver station 100 to i

Connection between other operators’ mobile networks is provided through the fixed

15  line network 80, The mobile switching centre 70 is connected to a base switching
centre (BSC) 90 which is in turn connected to a base transceiver station (BTS) 100.

Mobile stations 110 are in contact with the base transceiver station 100.

As described above, the home location register 40 and the visited location register 30

20 are databases which store details about the mobile stations 110 connected to the
network 10 and other data. All transactions between the home location register 40 and
the visited location register 30, such as searches or updates are handled user the so-
called Mobile Application Part (MAP) over the network 50. Similarly when a mobile
station 110 moves from one cell served by a first base transceiver station 100 to

25  another cell served by a second base transceiver station 100, the handover is handled
over the network 50. The functions of the mobile application part also include, but are
not limited to, transactions related to the updating and deletion of location information
in the visited location register 30, the updating of user profiles in the home location
register 40,

30
Although this invention has been described with respect to the existing GSM network,
it is envisaged that this invention will work on all types of wireless networks such as
CDMA, TDMA, 3G and WIFI networks.



25 another cell served by a second base transceiver station 100, the
handover is handled over the network 50. The functions of the nobile
application part also include, but are not limted to, transactions rel ated
to the updating and deletion of location information in the visited

| ocation register 30, the updating of u§ﬁr profiles in the hone |ocation
regi ster 40. 30 Although this invention has been described wth respect to

the existing GSM network, it is envisaged that this invention will work on
all types m&aeﬂeaﬁd@n%%fﬁfémd&%w%ﬁlﬂ @émre@/ﬁ’ {Wm@a’s iYfelypnet works. 14
Attached to one of the nobile sw tc cent ra IS a quelry server 120 as

i s shown inFigi2gThequerneeryerd2) ceddubobdmcbedjbdatmybmwlmsmidungto a

gat eway no ﬁﬁ[@t rk 80 or could
be incor po?égbgaa %’%ﬂapﬁxo Je@vvaﬁgsé]?{]c% cer??’r]‘téoré%geéfjgoaﬁg’%wser ver 120

I ncl udes aswitchingentre20. TioGery seivek 120includéss doft sitch shsseafuBetioRdt Lot ocol s
generated b guer erver 0. to prot oco used in the, network. The
functio OFXFEE"%%B 2 r&?B?fa‘f%gyweﬂu éEWFFe 2(S@)I tQ Rroto ‘?P’etgﬁrence to the
exanmpl es. hawerkt TR fulnBEoPGhE e §drt 1 20 W%&Bﬁ%lehﬂér%htﬁref@reh@et@”' y one
enbodi nent of a public 10 |and nobile network. It is possible, for exanple,
to have nutheiepamples sitor | ocation registers 30, each of which is attached
to one of the nobile switching centres 20. Simlarly there could be

mul ti pl e hone | ocation registers 40. The query server 120 has a front end
that is conecthatdlethaslaconﬁmnﬁm showat mrFigr] isodly one sgpbddimentssf\aquuklié¢ 0 provi de a

o 1 hol& ol SePlerenya. HinboRple bR s @ Bere comte S GS oe B Lscd 15 a

wor kst at ] ORgibRF 304 bachvf which lyeﬁachmotoh@efmé ndoBfle b idg &BtresBzo way of exanple
only, the query sérver 120 coul d be connected to the Internet and be

accessed o&rmlarly\&ek%ualﬂdbmmmlqumwocahmqu nternet browser, such as
M crosoft's Internet 20 Explorer. Using an application program r unni ng in
the browser, a user at the workstation 130 can generate queries which are
sent over Tirequent servee120Basegfrértend fRat ip carinected tolacanipited 8ysténa or I at f or m SP 122

whi ch th d I th
-~ PSr choﬁp%%r net(\av%qr]?% prcr)\(laldé'i X gemcg Ir)]i]atform é‘I? 122 with a database DB 124. The

front end allows access to the query server 120. In this example, the computer system
used is a workstation 130 but this is not limiting of the invention. By way of example
only, the query server 120 could be connected to the Internet and be accessed on a
workstation 130 using a standard Internet browser, such as Microsoft’s Internet

20  Explorer. Using an application program running in the browser, a user at the
workstation 130 can generate queries which are sent over the Internet using the IP
protocol to the service platform SP 122 which processes them and relays them to the
query server 120. The query server 120 transfer these queries into the appropriate
format for the public mobile telephone network and then the soft switch (which can

25  either be integrated into the query server 120 or be a separate entity) translates these
into the appropriate protocol for passing to the mobile switching centre 20 and hence

over the public mobile telephone network 50.

An example of a query which can be sent will now be illustrated with respect to Fig. 2.
30  Let us suppose that a user at the workstation 130 wishes to know whether a particnlar

mobile station 110 having a particular identification (in the GSM protocol this would

be the mobile station ISDN number - MSISDN) is currently registered in any known

wireless network (i.e. in “existence”), and, if yes, which network operator it is



gquery server 120. The query server 120 transfer these queries into the
appropriate format for the public nobile tel ephone network and then the
soft switch (which can 25 either be integrated into the query server 120 or
be a separate entity) translates these into the appropriate protocol for
passing to the nobile switching centre 9 and hence over the public nobile
t el ephone network 50. An exanple of a query which can be sent wll now be
illustrated with respect to Fig. 2. 30 Let us suppose that a user at the
wor kst at i oFegistddedMvitin@the §d>cdled MophaNEROrkY altbw hikle bduitry thitlpératosisat i on 110
having a particular identjification (in the GSM protocol this would be the
nmobi | e staiqcawdp%mSHm%B@rHomw@mwﬁ- is currently registered in any known
wireless network (i.e. in "existence"), and, if yes, which network operator
it is 15 registered with (the so-called Honme Network) and which country

t hat oper ailbe uses at thewatkstation 13Q issues o quary reguestiusing Goapplicgtion ritmingieer at t he

wor kstati o 30 | gery .request ,using a Id l oR running on 5
the. br otcorte el TF oty ik 1 BAEED e e PeBBR APCEA R AHOSE 122 and
t hence to ﬂieh?egmmmmq&@psﬂaessg@qmqmgt i ssues a MAP request "send
routing_info_for_short nessage"” at its back-end interface (i.e. the

connect i on “sepd TeHRgnivf ffer_shart mrssage”cé fis backeeny intanface (hp thedpanectiged i s the
i ghest PORShrdbitd AfitchifdcolOD®N Phd HrAPaBIel QA is il ighedt pRRINO S0 L0 Lhe

honme | ocation register 4 returns a response. oul'd the MAP
request beMAR cangraéng is senth everdhpSSibrctworkoite thediomiedodatiomregisterdfal  Mobi | e

Subscr 5&:3[ r‘é&?n%li ; i %?%Tsig?&e«(' M5l ) and the nobile switching centre nunber in

G obal Will be returned fromthe SS7 network 50 to the
gquery server 15 120. The IMSI nunber is in a format which delivers the
nobil e country code (MCC), . i.e. in which country the nobile station 110 is
r egi st er edSh tﬁd@?l\@ﬁmmtb@wpssme regpmse ¢rannpising) the Mistgtioralcode (MNC)

i.e. theh ﬂ@%%ﬁﬂfer?&%?iﬁ&ﬁongﬁvgﬂzgﬂd flRRbii Rﬁi“whu% &gtré/ﬁﬁﬁlf)é?ri}? or T

-Mobile. The service platformsS as access to at abase 124
cont ai ni ngGlobial Eitle ETrfommestrwilleaertirned fromrthe SPEnaworkssOdn thetdueryefeniee t he 20

servi ce.pl 122 can. det erm ne.t ho country . and,t me net wor k
of L he T3 hott-d 8 VST B Y i S ot lior oty B RS e 3¢ (icEe
wor kst at i ofle. 8 @hith cotidt6rthe mobile station 110 is registered, ( e.g. Germany, UK or USA)

and the Mobile Network Code (MNC), i.e. the home network operator of the

subscriber, e.g. Vodafone or T-Mobile. The service platform SP 122 has access to a

database 124 containing a list of countries and network operators and therefore the

20  service platform SP 122 can determine the home country and the home network of the
mobile station. This information can be passed back to the workstation 130 or other
application.

The GT is a globally unique number which consists of the country code (e.g. 44 for

25  the UK or 49 for Germany) followed by the operator code and a number identifying
the MSC in which the mobile station 110 is present. Using the database 124
associated with the query server 120, information about the current location of the
mobile station 110 can therefore be returned from the analysis of the full GT.
Alternatively, it may be adequate merely to return information about the current

30 couniry and current operator on which the mobile station 110 is currently registered.
On example of a GT is 49172220000222876 which indicates the German (code 49),
Vodafone (code 172) network and one of the MSCs 20.



application. The GI is a globally unique nunber which consists of the
country code (e.g. 44 for 25 the UK or 49 for Germany) followed by the
operat or code and a nunber identifying the MSC in which the nobile station
110 is present. Using the database 124 associated with the query server
120, information about the current |ocaj4gon of the nobile station 110 can
therefore be returned fromthe analysis of the full GI. Alternatively, it
may be adequate nerely to return information about the current 30 country
and cur r enSupppserthitahe MiA Puteiudst falie Inthis dase s teaponsewilllBe genexatedrvaiith vy
registered... On exanple of .a s 49172220000222876,whi ch indicates the
Ger man ( cotiill spggprise Efé‘?fcfﬂée-(T%o@émi e%é‘ﬁ\ﬂig% s erhihe ngvork layRiscs 20. 16
Suppose t hid, anbvolerdreads ok fibml th§MAF'aﬁpHi:éﬁoﬁi’a_?@t, fe.l LRIAPEROrbbdd. be
generated which wll conprise an error code. This error code could either
be fromthe network |ayer, i.e. a network error code, or fromthe MAP
applicadi ¥ ﬂﬁﬁf’ ‘ tinab L Ol R ol est is the
netmr?e?‘?géﬁgggaer#ﬁ%%tﬁgr tef‘fntgrf)g{rp%ﬁﬁ‘% ig(caseﬁtt%ﬁl%/ﬁ?%ﬁ%nsaction
coul d not MaAPctramsdotior dould nétibe campletedrwithinre givee time.dPepgnding ph éhequeryy | ssued
by the quer ryer 120, a ult can be as ed fr t he MAP. answer of
The 't or o1 bR By i et dr A Asseul 35 SRR ER o e AL RS of GE B o
Subscri ber forelgi Setwodti cates that the nobile station 110 to which the query
has been sent is not registered with its home network as belonging to a
valid subscriber. ii) Absent subscriber. This indicates that the nobile
statiofy 11 'Mzé'le | & | 15 hone nobil e operator as belonging to
a vali su@g%rl efgll,r&llﬁ\?\ever,htgﬁééé%obi |l e station 110 is not |ogged onto the
home net woi) KinktiowrhBubisenibeer.0Fhig indicapesthyt thd hiobilestatoon 14 8yte whivhtthe queryt ocat i on
i nformati ogn can be obtained singe it is st ljkely that fhe nobile station
110 is sw%%&?@?]‘%?f‘tf‘?nm ! VY"H’E‘%%”@%%F?%&”?@%P&@Q@I y belongs to a
valid subggsddper,. 20 The MAP "send-routing info-forsm' conmmand cones in two
variations, Xriority_l L ] ) ) . o

i1) Absent subscriber. This indicates that the mobile station 110 is registered with its

15 home mobile operator as belonging to a valid subscriber. However, the mobile station
110 is not logged onto the home network at the time of the query. This error says that
no location information can be obtained since it is most likely that the mobile station
110 is switched off. However, the mobile station 110 probably belongs to a valid
subscriber.

20
The MAP “send_routing_info_for_sm” command comes in two variations, priority 1
and priority 0. The reason for this is that as the home location register 40 is one of the
most performance critical elements of the public land mobile network, certain vendor
or network-specific measures exist to reduce the load on the home location register 40.

25  So, for example, not all status changes are immediately reported in real time to the
home location register 40. It is therefore possible that the command does not always
reflect the true situation of the mobile station 110 at every point in time. Priority 1 is
designed for priority or urgent messages and in this case the home location register 40
gives back the last valid data that it has recorded even if the current status of the

30 mobile stations appears to indicate that the mobile station 110 is offline.

As a result when generating queries, the query server 120 needs to be aware of the
priority status. A priority 0 request works well if the user at the workstation 130

wishes to know registration or reception information On the other hand, a priority 1



and priority 0. The reason for this is that as the hone | ocation register 40
Is one of the npst performance critical elenents of the public |and nobile
network, certain vendor or network-specific measures exist to reduce the

| oad on the hone | ocation register 40. 25 So, for exanple, not all status
changes are immediately reported in real,tine to the honme |ocation register
40. It is therefore possible that the command does not always reflect the
true situation of the nobile station 110 at every point in tine. Priority 1
is desi gnesjuésbis hnstmdwemﬂlellk@éamdhmiQng'mbrmaﬁdniare refuiiseddalieuglngt hone

| ocation re ter . back t.h recor ded
even i f th Wg%ngb‘?} fg%flo ?\i’?]&S%‘P :I@O Hﬂ@%sr“@m?‘?’hdi cate
that the nnbﬂhise;agd)_atlon 110 is offline. As a result when generating queries,
the query server 120 needs to be aware of the priority status. A priority O

request works well if the user at the workstation 130 wi shes to know
regi S”§‘“?Eeﬂ£zeﬁt?o‘h§fé& h%v‘v"ﬂ“ chrPBe egdhgPriority 1 17
request est use en 51 and ocatlon |n ofmation are required

(al t hough, cmmbmauddsoﬁquemwdimbdofﬂnseamgwenmcthe followirigrildbleat. t he nobil e
station 110 will be switched on in this case). 5 The invention described
herewi t hin can be used for a nunber of queries and conbinations of queries.
Exanpl es offaleese are given in the following Table 1. Table 1 Infornmation
Type Subquery Type Answer options Existence (of subscriber " YES >> or <<No
" Registration as active network information custoner) Home Country " MCC'

or " unknown" InformatiddeTyper k | OperSabquery Wifpeé or |" unknAwmssver dpgivapt i on Net wor k
| ogi n statjus—"Tdre, BUSY , Emsidﬁ WWWMV
"Roundtri fti {1 “unknown" g&untry Country Prefix of GI of MSC or
_ "unknow" ﬁb%g,u on Curren or "unknown"
Home Country “MCC” or “unknown”
Home Network Operator “MNC” or “unknown”
Reception Network login status “Idle”, “Busy”, "Detached”
information Network latency “Roundtrip time” or “unknown”
Current Country Country Prefix of GT of MSC or
‘“unknown”
Location Current Network “MNC” or “unknown”
information Operator
Current MSC Location “GT of MSC” or “unknown”
Current Cell Location “Cell-ID” and/ or “Location
Area-ID”

10

In a general implementation of the invention, the query server 120 can generate more
than one request to the network 50. This might happen when more complex
information is required than merely the status of the mobile station 110. In this case,

15 the query server 120 is provided with one or more subquery generators 126 as shown
schematically in Fig. 3. The subquery generators 126 accept the query request issued
by the workstation 130 (or other computer network) and divides it out among one or
more of the subquery generators 126. Each of the subquery generators 126 generates
one or more subqueries (such as the ones given in Table 1) and passes them out to the

20 network 50. The subquery generators 126 can pass the subqueries into different
networks if this is required.

Responses are received from the network 50 by subquery receivers 127 which are

then passed to a response generator 128 which processes the responses and, if



i nformati on Operator Current MSC Location "GI of MSC' or "unknown" Current
Cell Location "Celli ID" and/ or "Location 10 In a general inplenentation
of the invention, the query server 120 can generate nore than one request
to the network 50. This m ght happen when nore conplex information is
required than nmerely the status of the gbile station 110. In this case, 15
the query server 120 is provided with one or nore subquery generators 126 as
shown schematically in Fig. 3. The subquery generators 126 accept the query

request i sadeestarypPeckdies the ditabaatd 124, TR respohseOdeneratof Q2P tdnahs Afdguedt k) and
divides it out armng Qne or nore of the subquery generators 126. Each of
®

t he subquefe§pagamiackie the workstafiond f84 sericy pEpassiblegewponses §abhs iasludedich as t he
ones gi veniyidyhakich thhle R0RAIST WithiAGHR tpvd- 18020 network 50. The
subquery glélnerat ors 126%can pasS the su quere?‘és ?nto different networks if
this is required. Responses are received fromthe network 50 by subquery
receivers 127 | ch ar t hen sed to a response gener.at Qr, 128 which
processes %ﬁgsk\?%g@ 6’2 rt}lgee@egnrggueis?ﬁ% ©REE s(%;lr? f/@qé{%egg%%aénﬁ%n ngabas es 124.
The r espongstiioe tableowithin the @lety sefenlJoequest  response back to the

wor kstation 130. A series of possible responses can be included in a
transl ation table (or database) within the query server 120. 5 Transl ation

of the quEhyyie4ealoolh P 1R BkeRlon WitFs BUDANAS Prdufiglihed out by a

transl ation e wmthin the query server system i n accordance with
t he i nvent systemaiPLMN-130by RININYJ Ik, PLMNrENI O0d et PIGVIN-E ¥6¢ isisbovaLknEig. 10D,
PLMWN-J, 10a PIﬂENMK 10d .and PU\/ml\“Lca.loc IS shown i(n Fi___g) t@ﬁ 4. }n this
exanpl é f%d’? %F%r?ﬂ??%é?‘i’&ﬂ syste D3y Sterl afs OYVP.le9'nn—4‘3u 15 s is not
l'imting Ofimitihg of Heshvénion. THeG ddn@ERMTGANbIE HisteR afhbliFcoinfunidation €

communi cation networks 10a - 10d. In order to be able to comunicate with

ot her nobi peswetkad Qo E0d. Inerder to b gbleiteommunieate with they mpbile stafions.e st at i on
with his h ool stk M obil ﬁﬁ loarehypl gRnti fi abl e
t hr oughout&g@g% net \%\.bursiééﬁtllg/lhl\l-l too TD% ‘g%hff%gg?ln@(ﬂ#heymw‘{]e station
110 of eaclr adirdebé tmiguely adentifiablethroniglpue everBhetworkoRItMN -1 to PLMN-L

15 10a-10d, the mobile station 110 of each subscriber receives a unique IMSI number

IMSI-1. The IMSI-I is used only for authentication and routing purposes within the

network of communication systems 10a-10d and is not used externally by other
subscribers who wish to establish a communication link to the given subscriber’s
mobile station110.
20
The mobile phone number used by a subscriber to set up a communication link to
another subscriber’s mobile station, i.e. the MSISDN, can have a random Mobile
Network Code (MNC), e.g. of the network PLMN-K 10d (in which the network
PLMN-K 10d is not the same as the same network as the network PLMN-I 10b), even
25  if the mobile station with IMSI IMSI-I is registered with network PLMN-I 10b. Hence
in this example the MSISDN of a mobile station 110 that contains the MNC of
network PLMN-K 10d is MSISDN-K.

In Fig. 4 the mobile station 110 registered to network PLMN-I 10b with IMSI-I and
30 MSISDN-K 10d is connected with another network PLMN-J 10a, e.g. by a radio link.
In each ones of the communication networks PLMN-I to PLMN-L 10a-10d one finds
the Gateway Mobile Switching Center (G-MSC-], ..., G-MSC-L) 70a-70d which
serves as a gateway from each of the communication networks PLMN-I to PLMN-L
10a-10 d to an Interconnect Backbone (IB) 72 which is a system of connections that



IMSI-1. The IMSI-1 is used only for authentication and routing purposes
within the network of comrunication systens | Oa-10d and is not used
externally by other subscribers who wish to establish a comunication |ink
to the given subscriber's nobile station 110. 20 The nobil e phone nunber
used by a subscriber to set up a conmunjgcation link to another subscriber's
nobile station, i.e. the MSISDN, can have a random Mobile Network Code
(MN), e.g. of the network PLMN-K 10d (in which the network PLM\-K 10d is

not the sagonneds dable ofthegateeuyaiobilaswitdhingnehtenG-M3OAd GIMSD)L 7@ven 25 if the
nobile station with IMSI IMI-I is retg;stered with network PLMN-I 10b. Hence

in this ex&With eacl ofhisr. s\ visrconneetipns that aseihp 87 protocoh stack: Betweenthe he MNC of
net wor k PL ' | bi j regi stered
to networ kﬁ%élfm;l%g IBQ%EHM\?\A!3 lﬁﬁwl_aﬁl\%/ls?@ ogﬁgfmééé%}rs%%lkﬁsf%&fdg Q%gt%%(e%t ed with
anot her neMMG-k torGMING-11 0a-7@d g Mdbjle Numbeii Rortabiliky (MINR) system MNFsItof t he

Mobr o G VBRI 3 TR fupdop e biablebp AR M BENSIGE 8 nebific 21 U0V
tgat ewa?/nI :atrh(a:‘omeb?mB ckb(t:)dr:\e (J Bth%g.?ﬁa?mmsgm%%? co ngLi olngaE ﬁgtdlg
Lonnact o cREVNGE S itk sremagdinarMds Bt AOG 5P aaics FetarkBed PR & VBO. 1
70a- 70d V@e}&&?ﬁl&eﬁe@frﬁ%&dingsﬁh aVforte® MYISON OB nbRrick HRMSEIRDNSRE pr ot ocol

stack. Between erconnect” Backbone (1B) and each one of the gateway
mobi | e swi beshipadedienters G MNG-1 to G MNG-L 70a-70d a Mobile Number
Portab'i(l)ity (MNP) system MNP-1 to 5 MNP-L 75a-75d is |ocated which contains
a table of all MSISDNs of the network that have been ported to anot her

net wor k, i Esch oné ofithe chfthinbidation fdtwirke PINMN -Do PLIRINAE 10a- bl is worinectedr r espondi ng

SUch 2 por E2dIR 85508 doaiti Hiak o8 RLRHo ey AR S vrbBe FoptR t e t o, 10 Each
one of t hewﬁmm@gimg@ﬁtwg%n% IfaBor VIS L1 d0@na&de: tbe connect ed
network PLMN-J 10a via one of the MSCs connected to the respective network, e.g.
15 MSC-J-L. Each home location register HLR-I 40 a stores data that are associated with
the subscribers of the respective communication network PLMN-I 10b, i.e. “home
network” PLMN-1 10b. These data include a table, in which each of the IMSI
numbers IMSI-I is matched with its corresponding MSISDN number MSISDN-K, and
the number of the MSC to which a given mobile station IMSI-I is connected to at a
20  given point in time. This MSC can be the MSC of the home network, e.g. with
number MSC-I-L or, if the mobile station with the IMSI-I is at the given moment not
connected to its home network PLMN-I 10b, but to another network PLMN-J 10a (i.e.
is “roaming” in a “visited” network PLMN-J) the number of the MSC to which it is
connected, e.g. MSC-J-L as well as the MNC of the visited network.

25
The query server 120 is connected to one of the networks, for example PLMN-L 1Qc.
The query server 120 has a link to a service platform SP 122 as described above.
A number of Examples of the Invention will now be described.

30

Example 1: “Existence” query



to a honme location register HLR-1 to HLR-K 40a - 40d and to various nobile
swtching centers (MSCs). Any given nobile station IMSI-I 100 connects to a
network PLM\-J 10a via one of the MSCs connected to the respective network,
e.g. 15 MSC-J-L. Each hone |ocation register HLR-1 40 a stores data that are
associated wth the subscribers of thegyespective comunication network
PLMN-1 10b, i.e. "hone network"” PLMN-1 10b. These data include a table, in
whi ch each of the IMSI nunbers IMSI-1 is matched with its correspondi ng

MBI SDN nunis exdiipi®NshowminFig.t Jae Arservive provider has dvtifabiase edntaiding gi ven nobi |l e

P2 DN SRRk ey B Bl WRobef b o, 7

station w%ﬂt{hesérmpﬂovid&atenms@ﬁdfﬁmmw@ QistonSeR B RESrChil® 1 ts home
net wor k PL | 10b, but to another network PLMNHJ 10a (i.e. is ‘roamng" in

a "vi si t edter gbeuiaew seavigrs o offene Im ordeto ayeidicpyts foeending#fiMSta is connected,

e.g. - Js aré o . 4 Sl ‘%Pirge query server
120 ig/ggon%%tg@g@? one %?E?%ﬁgg)%ﬁ%& 8&)&%{}1&%' e L%}ﬁéﬁ;%g The query
server 120prhederawaritsiio knowawhielr ofihiecustoatefsarastifiracti?ély agbsdalsing tdotheir above. A
nunber of anpl es of the Invention. wil] now be descrihed. 0 Exanple 1:

" Exi st enc@?%ggwcﬁ@ﬁm@dgﬁzﬁbﬁeém?bgeg Nohian erﬁllﬁﬁs gaofgbaﬁ\e vi ce provider
has a dat apRéiRer @y Right HiSe s&ﬁé&@%ﬂmﬂro%eﬁfonwme,me 6iil$ inffodatioh hat have

subscribed to his services in the past. The service provider intends to
send an SN® has abaus plient'smanbile station H?@rﬂm ¢lient’s mpbile phoae numbey i thei ces he

of fers;, | ] ' r | . 0 mers that are
no | onIgOer nl\s@géé%ﬁ P#R%\@%ﬁ%gl’ %%%fﬁ@%%@?ﬁ%%@fﬁﬂ?ﬁ ice provider
wants to kmobiledtitivn redistéred with ahy netwerkeRI N1 t6 PLMN-LvElay1 0dubscri bing to their
phone services corresponding to the nobil e phone nunbers in its database and
whet her they m ght have switched their honme operator. Hence, the only

i nf or mat i orhe RFiGATOA $bndR acduagnb 'aSeriRBiplaffofrh 322 Hvink(t the MEISDM i ent ' s

nobi | e phone nunber, i.e. the 10 MSI SDN nunber MSI SDN-K, which can be any
MBI SDN as swunber MBISPNHK ang asking for the “existence” of the corresponding swbscriber.

15  Asshown by arrow 160, the service platform 122 sends an “Existence Query for
MSISDN-K?” to the query server 120.

In the following we assume without limitation of generality that PLMN-I-PLMN-K
10a-d are GSM networks using the MAP standard. The mechanism is similar for other

20 network standards. The query server 120 then sends the standard MAP query
“send_routing_info for short_message” to the GMSC GMSC-L 10c, arrow 162. The
query is routed via the network 50 or the interconnect backbone 72 (arrow 164) to the
mobile number portability system MNP-K 75d of the network PLMN-K 10d (arrow
166) which detects that MSISDN-K is a number that has been ported to the network

25  PLMN-L It then passes the query via the network 50 or the interconnect backbone 72
(arrow 168) to the GMSC GMSC-1 70b (arrow 170) which sends it to HLR-I1 40b
(arrow 172).

If the MSISDN-K corresponds to a valid subscriber, HLR-I 40b will look up the

30 MSISDN and return the corresponding IMSI-I to the GMSC-I (arrow 174), which will
relay it via the interconnect backbone IB 72 (arrow 176) to GMSC-L 70c (arrow 180).
From here it will be passed to the query server 120 (arrow 180). The query server 120
converts the IMSI into the information “In Existence=Yes” and then passes this



nobile station registered with any network PLMN-1 to PLMN-L | Ga- | Od. The
service provider sends a query to a service platform 122 giving it the

VBl SDN  nunber MSI SDN-K and asking for the "existence" of the corresponding
sthscriber. 15 As shown by arrow 160, the service platform 122 sends an
"Exi stence Query for MSISDN-K' to the diliery server 120. In the followi ng we
assume wi thout limtation of generalrty that PLMN-1 - PLM\-K IOa d are GSM

net wor ks us he I\/AP anda siml er
net wor k st E‘noxf‘ﬁoe % S‘D'V g"l’(? ?%%“P g@?&hﬁ?‘?”r‘f@ gtrfg 512:8 P query
" send- r out irdlgysithd @fdreatiched fo the®pdagsovitder. t he GVBC GVBC-L 10c, arrow 162.

The query is routed via the network 50 or the interconnect backbone 72
(arrow 164) to the nobile nunber portability system MNP-K 75d of the

net wor k_PLNNMARIqfcty it by W 63 6RHORaida: ndBLSBNI il nurber ¢ hat

has been ported to the netwo ~I't then passes the query via the
net wor k350 deliver pe failureancestos sede tb@t@klsm@s vither framythenetwak layeriieea GVEC GVBC |

70b (arrow 5] (Mk_it rro “ﬂﬁ;@ e MSI SDN- K
corresponds&?tz‘génglcvé“dgﬂa?Qoddse (%SCI‘I r &g]ﬁc%t}aéﬁ? em{ﬁg& 0 MsI SDN and
return thel‘hefoibsmgmtwgrkleiﬁfeddetl@oﬂlhere@fvsc- (arrow 174) whichwi || rel ay
it via the interconnect backbone 1 (arrow 1 70c (arrow

7 GVBC-
180). From Her NefWorkfimeoyoin @%FW%%@E&%M@%W 180). The
query server 12ﬁ’hehfeg Hﬁléd.fth'ﬁm%d\@hes'ﬁﬁ&s%v ah'%%iw%ﬁtrééaﬂ}m% e b5t ence=Yes”

and then passes t nformat1 on ontot e séervice orm 122 (arrow
182). The %cﬁlbWWmanswamtmﬁays t he |nforrrat|on on to the

service providey,. lf the ry "se I ng short, message” is
not successfdl, [IJrlﬂanstubsgNﬁggg é‘ﬁs ﬂ'f"?‘?ﬂﬁ@ "“ﬁ(g’is {){Y ori gi nat es
either fromt hewﬁﬁ‘i&’%&eh@%ﬂr asrbeﬁ,ngﬁgtogem%&(ﬁb&or code", or f romthe MAP
application | ayer, i.e. "MAP error code" he foll ow ng netvvor k error

code is of im er@@@nt SuhEﬂ.r\hG‘r’ kintthigeasgthe mﬁbllemaﬁon A 5@ istrpgistated withdissact i on
coul d not be c T S nswer can be
gi ven regardi ng 3398%“%%5%@ #mq?i V\F%&b%nlﬂ?‘%e o@ginc? %&g?"gl of
interegs: 110 is not logged on to the network at the time of the query. This error says
that no IMSI information is present (most likely due to a switched off mobile
station 110), but shows that the mobile station 110 belongs to a valid

subscriber.
The query server 120 then translates the error code “Absent subscriber” into the
20 answer “In Existence=Yes” and returns either this error code or, in the case of the
return of the error code “Unknown Subscriber” the error code “In Existence=No” to

the service platform 122, which in turn relays it to the service provider.

Other cases for which the “Existence” query is useful include:

25 o Authentication applications, e.g. a phone wser authenticates itself re a
computer system: an important part of the authentication is to ensure that the
phone number exists, i.e. is it registered with any network operator.

o Fraud detection for online or mobile payments e.g. using a very basic, but fast
check: does the number exist? If yes, the payment transaction can procede.

30 « Authorization: Authorization shall only be given for existing phone numbers-
The authorization can be used in various applications requiring more than one

authorization mechanism, like access control, etc.



"Unknown subscriber”: in this case the nobile station 110 is not registered
with its honme network as belonging to a valid subscriber. "Absent
subscriber”: in this case the nobile station 110 is registered with its
home network as belonging to a valid s criber, however the nobile station
15 110 is not | ogged on to the network the time of the query. This error
says that no IMSlI information is present (nost likely due to a swtched off

nobile stati mTcH&i eRisting Bi¥asdsD@f. daliBasePb feBisRtclus@ ol MirkR@hPLNIS 10 a

valld subscri ber. e query server 120 then translates the error code

"Absent subscr i Iskated daﬁﬂb@sep*Moneyosng\gpceqorpogsaptgqt@m@émm@et@nd returns
either this err Im@@ the return of the error code
"Unknown Subscri er" tﬁ’?"%f#@#?ﬁ‘é@ﬁf‘%& i stence=No" to the service

pl atform 122, q/\H‘secihmediatappﬁcatiehaycsvéﬂfyﬁﬁattWSsnighﬁhme pome fromra valili her cases

for which the %i nce :Ué Hﬁf eful 3*1 25 Aut hentication

appl i cafi ons, FEMS TE8f re a conputer system
an i nportant FlaUéeﬁfbeﬁiﬁg a@pudaﬁmg @%h@nlﬂaﬁsMsmwc&ﬁ@&oﬁl%awhone nunber
exists, i.e. is it registered with an% network operator. Fraud detection

for online or mYSISINpangdrhenes; ifethesu PFgcaBbV@(ﬁQlt%h%Pléze but fast check: does
the nunber exist? If yes, the paynent transaction can procede. 30 .

Aut hori zation: Authorization shall only be given for existing phone nunbers-
The aut hor Exaple: ¢ dNe iperatog ¢ mefhotilcat i ons requi ring nore than
one authori zatlon mechani sm, |ike access control, etc. To verify

exi sti ag dbthisgxaaplealsp ShGE{Pa‘b Higeda, the Wﬁ‘éﬂ@‘%@@s@ @ﬁndﬁ‘h?li@étl ng related
dat abases. pVIRGYs i BreRfi¥AS ﬁﬁf’c&‘& ﬁﬁ%tll oft theediRht lia'é ﬁe Ghe MBI SDNs whi ch

are not in use anynore. ein rre cati ons, y, if an SVB
n ght haveouly irforiwation he had abdut the Mt"dnBE)Mobﬂae gaucmcirlo\mthlewgempphdbu]at i ons,

qui zes, lotteries . I.n ns r|f n SMS can
have cone Pl?%“ﬁmpgﬂﬁhl%% mmﬁé}%%@@&q‘ RT’ b Q/% g‘%@n be credited
a prize. Exa5Rhted with ablP FRbINGSHGIDK] 10REREd with dB¥ NetwbR qull to

15 PLMN-L 10a-10d. In order to send such a Premium SMS he needs to connect to the

home network operator of the client. In order to establish such connection he needs to

know which network operator is his client’s home network operator.

The service provider hence sends a query to the service platform 122 giving it the

20  MSISDN number MSISDN-K and asking for the MCC and MNC associated with this
MSISDN. As shown by arrow 160, the service platform SP 122 sends a “Home
Network Query for MSISDN-K” to the query server 120 asking the query server 120
to find out the MCC and MNC of the mobile station 110 with MSISDN MSISDN-K,.
Since the mobile station 110 with MSISDN-K can be registered with any of the

25 networks PLMN-I to PLMN-L, the knowledge of the home network is not a-priori

known.

In the following we assume without limitation of generality that PLMN-I-PLMN-K
10a-d are GSM networks using the MAP standard. The mechanism is similar for other
30 network standards. The query server 120 then sends the standard MAP query
“send_routing_info for short message” to the GMSC GMSC-L 10c, arrow 162. The
query is routed via the network 50 or the interconnect backbone 72 (arrow 164) to the
mobile number portability system MNP-K 754 of the network PLMN-K 10d (arrow



10 In this exanple, also shown in Fig. 5a, the service provider intends to
send to one of his clients a Premum SMS that contains information the
client has requested. The only information he has about the client's nobile
station 110 is the client's nobile phope nunber, i.e. his MSI SDN nunber

MBI SDN- K, whi ch can be any MSI SDN assoel ated with any nobile station 110
registered wwth any network PLMN-I to 15 PLMN-L | Oa-10d. In order to send

ciient. | QU IAE el DAT A Eimbd che s 8BRS ¥R nB G ™
Eetwork ogeLMN;ﬂ. Itmeinpsssedtheqﬁe‘r;sviaqlienl e{&feémo?rgﬁeqm nqcﬂﬁuakm\gizcl\:/gl ggﬁvi der
nanber W81 B S AMEC R ] hrent ) peser s B gLl i s v o
As shown Dby.anrf o). 160, the service platform SP 122 sends a "Honme Network

Query for MSI SDN-K' to the query server 120 asking the query server 120 to
find oub the MCC and MNC of the nobile station 110 with MSI SDN MSI SDN-K, .

Si nce the | ty] L.t h C J ith any of the
25 net wor k,sfﬂgi ?fsltabk gﬁmﬁ%ﬂténgo%@ gP‘Rt?ﬁ‘eO%ﬁ‘gl#é&ﬁ{efp\?\%yk I s not
a-priori  MSIBDN dnd réthm the tdresspst@ingIMSI orthe GNIBOU (arkdwril T4}t whithefill general i ty
mochani sm FSGH HAILA nkgrouBrh bROkDas THORBRY 4 HA ST LTS (e T6br ver 120
then sends pidaenat aRAADLE phBd BHRE #uer? bk 150 PirfoR01 807, WhikiPther Pasds iESSage” to
the GVBC GMBC-L 10c, arrow 162. The query I's routéd via the network 50 or

t he i nd@r contribe sayrick platerm 222 tarrow 825 Ahichextraats thn@%CC@ﬂﬂuﬂw@éNCpo(rjt ability
MNPL.K 7 . . 46 '
hat VBl SOROR BE NSV N Mt Vil o' fen B Sefiin OB £33 (1 PP,

then passego gdueratiitié yarié 6f thd eovtiy\wad theRtwark. (s infir@atianis @eh pagekbone 72
(arrow 168) to the GVBC C-1 70b (arrow 170) which sends it to HLR 140b

(arrow 1720 testhe peryige pigi} K corresponds to a valid subscriber, HLR | 40b
will look up the WMSISDN and return the corresponding IMSI-1 to the GVBC I

(arrow 174)1, which wi ||
15  If the MAP query “send_routing_info_for_short_message is not successful, an error

code will be generated similar to the example shown in Fig. Sa and returned to the
query server 120. The query server 120 will then return the information “Unknown
subscriber” or “Absent subscriber” to the service platform SP which will pass this
information instead of the MCC and MNC to the service provider.

20

Other cases for which the ‘Home Network Operator” query is useful include:

e For SMS routing, including for premium SMS services, which need to be
handled directly through the home operator (and which needs to be known
upfront)

25 + For routing of other mobile data services, e.g. via GPRS, W-LAN, UMTS

« For billing through the home network operator: Finding the correct home
network operator to send the billing records to (especially for Premium SMS,
reverse billing, direct charging, etc). This is becoming increasingly important
as all these types of services are rapidly growing.

30 « To provide context-sensitive mobile services to end-users, e.g. only providing
end-users with data or services, when they are in their home network, or when
they leave their home network, e.g. travel services, traffic information, guide
services, exchange rate information, help desk, translation services via voice,

etc.



relay it via the interconnect backbone IB 72 (arrow 176) to GWSC-L 70c
(arrow 178). Fromhere it will be passed to the query server 120 (arrow
180), which then passes it 10 on to the service platform 122 (arrow 182),
whi ch extracts the MCC and the MNC fromthe IMSI IMSI-I and conpares it
with a given | ookup table in the databage 124 to generate the name of the
country and the network This information is then passed on to the service
provider. 15 If the MAP query "send routin. & nfo_for shortnmessage is not
successful , an €omtext sensitike configurigiongf assetst egl heivimgdifferens futmtiomtifyninl € shown i n

Fig. 5a and retyrned to the., query.server.120. The. query, server 0O wll
then return theH’FﬁPIBFH% P@%ﬁaw{?ﬁ n%‘ﬁ?fgﬁfq%ﬁ% W %ess%%(ﬁ#eg riber" to
the service pl apCqkimadRandséts, allwthdr wiftess éfabled deviéedy nati on i nstead of the MCC
and MNC to the service provider. 20 Qther cases for which the "Honme Network

Operator"” query is useful include: For SMS routing, including for prem um

SM5 seryi CEﬁam%Qb?*H%ﬁge%ﬂP_GE A=) (ﬁ@ﬂ, diefegb! y through the home operator
(and which™needs TO De KNOWn ron or routing of other nobile data
services, @n@thetivay itwhich tHé héibe nétvbik opefeir oBtelrhdtdle station 910 édncbehome net wor k
operator: Finding the correct hone network operator to send the billing

recor ds t odgtecipheomes fipm e apalysiy ofthesRECT routipg ervelageretpmgd fiamytbet  char gi ng,
etc). Thisyigp Qf‘e‘f?@eﬂ&l rbﬁlﬁl%eiﬁﬁigg&l_époh%%sa%m(as dstuilell abARF AHeY PES Of
pid g. 0

services are r |y dgrow provide context-sensitive nobile
servi ces t mutinglemwtaps gives the caliddyto pndvalkdd figm aldobss) ferexamplelofdet a or servi ces,

oot 18 cfuink Gplalie opBRrIass B afarein ROR 01 RSO00R Y Bl RgosRe e Tt 0

i nf or mat i owhich@tePthelgolsal title@fespertively oSthe weridesandithe MQipfedt. etc. 24  Cont ext
sensitive configuration of assets, e.g. having different functionality in

the home network than in foreign networks (phones, wreless network enabl ed

PCs, smart ARandset e gfibhl (RNl th¥tduBhg SveRB RH&H: M8 W% RS blatform 122 to
look up the GT prefix (e.g. 49172) in the database 124 and identify the home network
15  of the mobile station.

One illustrative example of this occurs when a number is ported from Vodafone

Germany to E-Plus in Germany. A MAP query “send_routing info for

short message” is sent to that MSISDN. The response to the MAP query is a message
20  which says “Absent Subscriber”. Analysis of the SCCP calling address field in the

SCCP envelope to the MAP answer includes the GT of EPlus in Germany. As a result

the service platform 122 can determine the new home network of the mobile station

110.

25  This example also works with other MAP requests such as “send IMSI”, since
analysis is primarily done on sccp level and to MAP data payload.
Therefore every command being known to be answered by any element of a
MSISDN’s home network is suitable for this kind of query. The advantage is that this
method works robustly in every GSM network (since it does not rely on MAP data
30 payload) and in many cases even works if active filters such as SMS filters are
implemented in the network.



5 Exanple 3: "Honme Network Operator” query, method 2 Another way in which
the home network operator of the nobile station 110 can be detected cones
fromthe analysis of the SCCP routing envelope returned fromthe MAP query
"send-routing info-forshort-nmessage” (as discussed above). The routing
envel ope gives the called to and called4romaddress. An exanple of the 10
routing envel ope woul d i nclude the addresses from 491722800000 to
447624955555 which are the global titles respectively of the sender and the
reci pi ent . Examaple 4i ‘Curfent NSChll adation’tquietyes i n t he routing envel ope all ows the
service platform 122 to |ook up the GI prefix (e.g. 49172) in the database
124 and i dEnibe exanpie shosvpdn fig. b aleompanygrwiinga fless of wehigles; ¢-grcarsyre

illustrati : ' rs : ' Vodaf one
Ger many o BT (e Sleetobled Pt Ah0E DR HUhp LR LthebbS B (D00,
nessage" i thedmntet, in ¢rdertto gl Gftitnizd the rowts plansing, tThetilforni4tion geqmested & a nessage
Fleld ih ¢ RPOCSRBNAN T B EHS ToWe i AoA it Bb JERele ACHeSAoBHs £ s | n
Ger many. Apcated 65it kst prokihate$6. THe@@iva cHehét vohiblris cauipptalvitia Agbidie new home
network of the npbile station 110. 25 This exanple al so works w th other

MAP r equesPlong,whosg MSISPAtnumirers are stpreddn thgeampanyds databgse. dhesel y done on sccp
| evel and oxTel &r%;ﬁp | to be
answer ed b%&%@ﬁg%w a g@?@%ﬂ%%@@%%ﬁﬁm |%r&§ﬁ#€%§ﬁ%9%r this
ki nd of quweith.ondhed the sané¢ mghilé setworktor sévieral diffetdnonhobibe hesworkthBieloplyi n every
GSM ne rk.(since_ it does .not, rely on P 30, payl oad) and i n many
cases i@gnm 01?fhea?efnf’wqaﬁiqowgésﬁfﬁhl\%swpwpéf's are inplenented in
the network. 25 Exanple 4: "Current MSC Location” query In the exanple
shown in Fig. 5b a conpany owning a fleet of vehicles, Is:va{i cars or

[

lorries, whntrack an iafividuabyehicly, 53y WitaMSISDN npmben MSISDN- chcepidput er that
The tn or na; USISH EschBREN T shP uitblEkldh Aoter DBl Mibdnl Bonell ! - 0 A Phe
t own on whPEMNehtolPLMNK|16a-00d, thxeconipaay sends a query to the service platform SP
15 122 giving it the MSISDN number MSISDN-K and asking for the “Current MSC
Location” of the corresponding subscriber. As shown by arrow 160, the service
platform SP sends a “Current MSC Location Query for MSISDN-K” to the query

server 120.

20  In the following we assume without limitation of generality that PLMN-I to PLMN-L
10a — 10d are GSM networks using the Mobile Application Protocol (MAP) standard.
The mechanism is similar for other network standards. The query server then sends
the standard MAP query “send_routing _info_for_short message” to the GMSC
GMSC-L, arrow 162. The query is routed via the network 50 or the interconnect

25  backbone 72 (arrow 164) to the mobile number portability system MNP-K 75d of the
network PLMN-K 10d (arrow 166) which detects that MSISDN-K is a number that
has been ported to the network PLMN-I. It then passes the query via the network 50
or the interconnect backbone 72 (arrow 168) to the GMSC GMSC-I 70b (arrow 170)
which sends it to HLR-I 40b (arrow 172).

30
If the MSISDN-K corresponds to a valid subscriber, HLR-I 40b will look up the
MSISDN and determine the corresponding IMSI-I . As defined in the GSM standards,
a VLR will inform the HLR of a MS at.a point in time at which it is roaming into a



| ocated or it is proximate to. The driver of each vehicle is equipped with a
nobi | e phone, whose MSI SDN nunbers are stored in the conpany's dat abase.
These MSI SDN nunbers may bel ong to nobile stations 110 whose SIM cards are
registered wth one and the sane nobilge network or several different nobile
networks. The only 10 information the c%%pany has,  however, are the MSI SDN
nunbers. To track an individual vehicle, say with Ml SDN nunber MSI SDN-K,
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passes the query via the network 50 or the interconnect backbone 72 (arrow

168) t ol he GVBC GVBC-1 70b (arrow 170) which sends it to HLR-I 40b (arrow
172). 30 Ify ﬁ%glgﬁ Jégfdo 40b wi ||

| ook up the Dﬂ%ﬁh t‘e({urﬁnﬁ%g&tgifgtgl(%@r‘e%% %I ng%*/é?ﬁi{m a%slegg*efl ned in
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nence the RPFAREHE o] 2 e Gen et it honi b B8 sedierash
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IMBI-1 as well _as the GI of MSC-J-Mto the GVBC I
15  pass this information instead of the location data to the service provider.

Other cases for which the ‘Current MSC Location” query is useful include:
« Tracing and tracking of mobile goods and assets, such as trucks, cars, lorries,
20 trains, boats
o Telematics
o Surveillance
« End-user applications, like friend- finder, dating services, matchmaking
services.
25
Example 5: “Current Cell Location” query

The example in Fig. 5b shows a further example of a mechanism to obtain location

information.

In the following we assume without limitation of generality that PLMN-I to PLMN-L
30 10a-— 10d are GSM networks using the MAP standard. The mechanism is similar for

other network standards. The query server then sends the standard MAP query

“Anytimelnterrogation” to the GMSC GMSC-L 70c, arrow 162. The query is routed

via the network 50 or interconnect backbone 72 (arrow 164) to the mobile number



(arrow 178), which will relay it via the network 50 or interconnect backbone
IB5 (arrow 180) to GvwSC-L (arrow 182). Fromhere it wll be passed to the
guery server 120 (arrow 184). The query server 120 passes it on to the
service platform 122 (arrow 186). The service platform 122 then | ooks up
e.g. the nane of the respective city/ part of city or the geographic

coordi nates of the center of the correspondi ng I\/ISC area on the database DB
124 and passes this information on to the conp server. 10 If the MAP

query "send® Wﬁbﬂt%w]?'&”ﬂﬂfrthemgké’ém-ﬁl d(@crewéﬁ)whlchan error code
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sends the standar uer Anyti rroa' n' to the C GMBC-L 70c,
arrow 182. ?fﬁétr WE%FK W%/&l ﬁ\ég‘hi{%g% @8’ ?H?WPE?% t backbone
72 (arrow %aéf),-orﬁlecttnb%fpbaFrdwmprm@bmmmamuiz:y) M WebfleNMelSef 5d Of the

network PLM\-K 10d (arrow
(arrow 184) to the service platform 122 (arrow 186) . The service platform 122 then

C:

looks up e.g. the geographic coordinates of the center of the corresponding call or
location area and thenrelays the information on to the service provider.

15
If the MAP query “AnyTimelnterrogation” is not successful, an error code will be
generated similar to the one described in Example 1 for the “send_routing_info_for
short message” query and returned to the query server 120. The query server 120 will
then return the information “Unknown subscriber” or “Absent subscriber” to the

20  service platform 122 which will pass this information instead of the location data to

the fleet management operator.

Example 6: “Network-login status™ query

In this example, also shown in Fig. 5b, a provider of an instant messaging platform
25 (e.g. AOL’s AIM service) wants to offer its online customers the possibility to

exchange messages with other customers of the service even when they do not have

online access to their PC. Similar to the “online-presence” indicator, he wants to

integrate a “mobile-presence” indicator into his platform, which shows whether the

mobile station 110 of a random customer (which can be subscriber of any mobile
30 network) is “idle”, “busy” or “detached”.

To find out the network-login status of a mobile station 10 with MSISDN MSISDN-K,
the instant messaging provider sends a query to the service platform 122 giving it the
MSISDN number MSISDN-K and asking for the “network-login status™ of the



detects that MSISDN-K is a nunber that has been ported to the network
PLM\-1. It then passes the query via the network 50 or the interconnect
backbone 72 (arrow 168) to the GVSC GVSC-1 70b (arrow 170) which sends it
to HLR-1 40b (arrow 172). 5 The HLR | 40b passes the request to the
servicing VLR VLR-J-M (arrow 174) far 28hat subscriber and replies to the
Anyti nel nterrogation with the information retrieved. The information

rel ayed back (arrow 176) i s network- dependent but ms% consi st of |ocation
data in theomssnending suhspribegedy showasby amqwH 68the previeenlpifoymy 122 seads ®cat i on

Area. 10 Fr‘q\p&‘gﬁ. brugé, E% (arrow 178), the
network 50 or the %n?]terco ct E@?%\%II’Q% S\ﬁee;?&reg\sv 8 )?Zé)t he GVBC-L (arrow

182) and the query server (arrow 184) to the service platform 122 (arrow
186). The service pl atform 122 then _|ooks up t he geographic
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't the current network-login information (“idle”, “busy”, “detached”’). From here it will be
passed back via the GMSC-I (arrow 178), the network 50 or the interconnect network
72 (arrow 180), the GMSC-L (arrow 182) and the query server (arrow 184) to the
service platform 122 (arrow 186). The service platform 122 then relays the

20 information on to the instant messaging provider.

If the MAP query “AnyTimelnterrogation” is not successful, an error code will be
generated similar to the one described in Example 1 for the “send_routing_info_for_
short_message” query and relayed to the query server 120. The query server 120 will

25  then return the information “Unknown subscriber” or “Absent subscriber” to the
service platform 122 which will pass this information instead of the network-login
status data to the instant messaging provider.



VBl SDN nunber MSI SDN- K and asking for the "network-1ogin status"” of the 28
correspondi ng subscriber. As shown by arrow 160, the service platform 122
sends a "Network-login status Query for MSISDN-K' to the query server 120.
Again we assune that both PLMN-I to PLMN-L 10a -10d are GSM networ ks using

5 the MAP standard. The nmechanismis sb§n | ar for other network standards. As
shown in Fig. 5b the query server 120°then sends the standard MAP query
"Anytinmelnterrogation” to the GMSC GWSC-L 70c, arrow 162. The query is
routed via the network 50 or interconnect backbone IB 72 (arrow 164) to the
nobi | e nunber portability system MNEIEimSd of the network PLM\-K 10d (arrow
166) which 10 detects that MSISDN-K i s a nunber that has been ported to the
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et aork-Lag i g heoer moftbRlein FHR Roy Pier SAGT o RERH Bt etie sGibh D
passed back Vi ajiffbynatlyRCvhereat theWubhBlervdrRedeiod kwall @Ta bASHiy§tALE 8NBAET

network 72 (arrow 180), the GWSC-L "(arrow 182) and the query Server (arrow

184) to the serequest whengtmratingXhe pne pomorkdBpqueties; service platform 122 then
relays the 20 ipfornption on.to the jnstant nessaging.provider. |f.the MAP
query " AnyTi riel HEBPHOYEA T oRerisg o oGRS stz Sa mobilysualignantormatire
geperated si m | ghurhglb$Hoaad 16688 sitkperibdkoEIQGRIE sdrvé0r1 2007 “send routing
info_for short_nessage’ b.(?uery and relayed to the query server 120. The

t

query server -12Gtwning mBbil¢ etationt mformatien jgehemiedt from Sdifh kagpensesulys thei geary or
"Absent subscriber” to,the erviqi)el pl E.formflzz which w ass
mle gf

h : il gt this bl
i nformation i nsteRd’ o " WHE N8t wot A & 3?%10(9&13 £OSiR “foﬁl§t agfessible
messagi Ng provi f€érmatidn abd@ith®mobile Mefidipd for obtaining nobile station
information of a nobile station (110), said nobile

15 2. The method according to claim 1, wherein the mobile station information includes one of a

home network operator information about a home network operator of the mobile station and

of location information about a location of the mobile station.

3. The method according to claim 1 or 2, the mobile station information being home network

20 operator information, wherein the returned responses comprise a routing envelope.

4. The method accofding to claim 3, wherein the routing envelope is a SS7 SCCP routing

envelope.
25 5. The method according to claim 3 or 4, wherein the routing envelope comprises an address.

6. The method according to claim 5, wherein the address includes a global title component of

the home network operator.

30 7. The method according to any one of claims 2 to 4, wherein the method further comprises the

step of determining a new home network operator in dependence of the routing envelope.



station information being status information of said nobile station, the
nmet hod conprising: 5 - receiving a request for nobile station information
at a query server (120); - defining one or nore subqueries in the query
server (120) to access the nobile station information, wherein the query
server needs to be aware of a priority,status of said request when

generating the one or nore subqueries;” - transmtting said subqueries to
| ocations storing said nobile station information; 10 - returning responses
to said subqueries to the query server (120); - returning nobile station

i nf or maBi drhegeetbodibemdrding o say dne of pendeaissi hta hewheremythe spalyeing salderesirned he
nobil e station informati oln?jﬁs crOﬁs-Bet 2@#‘@ accessible information about

t he nobi | CPPRIS SRMPESSH lOPHEP AR REFOXRE ing to claim1, wherein the
nobil e station information includes one of a hone network operator

i nformati on about a home network operator of the nobile station and of

| ocat i of. iMétbodragdonding boeleina?2] the atobda stefion ndommpttion dekigd p¢asion igformaeonabohiod
accordi ng tlo aﬁj ai ?&}1 orb.% t he (ﬁ?ﬁ)lnl e station information being honme network
20 oper at drlOF 408G BROUS AW EPBYIPhed responses conprise a routing
envel ope. 4._ Thedpbhadn@aroretliria flp&ilsad 1 BokWpeined behiiéh BaHbAsEGhemetficipe
is a SS7 SCCP routing envelope. 25 % The met hod according to claim3 or 4,
wher ei n the rodnformyatemvel ope conprises an address. 6. The nethod accordi ng
to claim5, wherein the address includes a global title conponent of the
hone network operator. 30 7. The nethod according to any one of clains 2 to
4, wher ) MHeNBeMBA BOElali % Rtterd® MRS fefifBed REporSELEMprisdedctdi B o7 anAMSCNavs fone
network operator in dependence of the routing envel'ope. 30 8. The nethod
adcor di ng thomahije stagof the claims 1 to 7, wherein the analyzing said
returned responses conprises a | ook-up in a database (124). 9. Method
according to claim2, the nobile station information being | ocation

i nf or may i orhealOMbd adcordih®G@bh®Bf efairh etoN@OWHerest el RGudst &6bhprised ¢ MEIBDNR
step of using the returned yesPonses to look up in a |ocation database the
| ocati on nunfosr abihe erobilegtatipnél Bt hod of claim 9, wherein the returned
responses conprise details of an MSC area of

15 12. The method according to one of claims 9 to 11, wherein the look up in a location database

comprises looking up the cell location.

13. A query server (120) for the determination of mobile station information of a mobile station,
said mobile station information being status information of said mobile station, the method

20 the query server (120) comprising:

a query receiver for accepting a request for the mobile station information;
- one or more subquery generators (126) for generating one or more subqueries from
the query;
- one or more subquery transmitters (126) for submitting the one or more subqueries to
25 one or more networks (50);
- one or more subquery receivers (127) for receiving one or more subquery responses
from the one or more networks (50); and
- a response generator (128) for analyzing the one or more subquery responses to
determine the mobile station information,

30 characterized in that



10 the nobile station. 11. The nethod according to one of claim9 to 10,
wherein the request conprises the MSI SDN nunber of the nobile station
(110). 15 12. The nethod according to one of clains 9 to 11, wherein the

| ook up in a |ocation database conprises |ooking up the cell location. 13.
A query server (120) for the determ ngtion of nobile station information of
a nobile station, said nobile stati i nformati on being status information

of said nobile station, the nmethod 20 the query server (120) conprising-. -
a query receiver for accepting a request for the nobile station information;
- one or th®mheobile baattony imfermedtian ois Scross2ierwbitkr agessitlatinfogmatien abowothe mobile
subqueries from the query; - one or re subquery transmtter %i for
submi t ti ritptioReanshwh WIWe‘l‘@%éﬁ%‘fﬁ% b ?Bwéﬁ’eo%ﬁ‘ PREFE ﬁé‘fﬁ?\/&?l@@ (Tsayest -

one or on%Piggggﬁﬁgﬂweﬁgbyﬁﬁseg faridor receiving one or nore subquery

responses e one or nore networks (50); and - a response gener at or
(128) for analyzing the one or nore subquery responses to determne the

nmobi |l e station i nformation, 30 characterjzed hg t ﬂt 31 the nobi |.e stalion
iSnf or mafi AAUSTY SEFVEE EL20 AGROrding & elaum P eWheTeiprthamabile slkigr IRTREMaHOR; if gne o

station, and é‘@%@% %R&ﬁﬁn%%%aa&ﬁ VBbuNESSme! RethBrdWRife Hobde g&ai@w %m af at us

of said reque eneratin he one or nore subqueries.

server ( Jlaéh)noﬁ(i@tbﬁﬂatngl etbout)ﬂhalldmaihan ofithe meobile tstadiontie duers satvérdi20)nf or mat | on
is one of home network operator information about a hone network of the
nobil e station and of |ocation information about the | ocation of the nobile

statiofs tﬁ? %}é‘?# ¥er?zg{e rﬁr()?)(ol:%@im llzﬁ,-th‘[I %bﬂ%’%fa)ﬁog%}{ﬁé éok%&}sngg aﬁ}é%é'@r Iible the

nobi | e st urt conmprising 'a | ook-u stor eas and
wor r esporstorivgy MSCatreasrand chfiespdndingpadatons: eadabl e medi um havi ng

conput er - execut abl e instruction for a program conprising code neans adapted
to performthe steps of a nethod according to clains 1 to 12. 15 17. An

appl i C@%.%Q[‘g 1{%&{%?&13%% hediuAC Ha%3isNdomPRe AR HaBR (Rirktd?) fo?f a O gRin

cl ai ns
comprising code means adapted to perform the steps of a method according to claims 1 to 12.

15 17. An application server (130) for accessing the query server (120) of one of claims 13 to 15 for
passing a request about information relating to a mobile station (110) to the query server
(120) and for receiving a request response from the query server (120) concerning the

information relating to the mobile station (110).

20 18. A first application program interface embodied on a computer-readable medium for
execution on a computer in conjunction with the application server (130) of claim 17, the first
application program interface comprising:

- arequest interface for accepting a request;
- a request response interface for returning a request response, the request response

25 being generated from one or more subqueries received from one or more second

networks in response to the submission of one or more subqueries to one or more

networks,

19. The first application program interface of claim 18, wherein the request interface is an

30 interface for accepting a request about the network login status of a mobile station (110) and



passi ng a request about information relating to a nobile station (110) to
the query server (120) and for receiving a request response fromthe query
server (120) concerning the information relating to the nobile station
(110). 20 18. A first application programinterface enbodi ed on a

conput er -readabl e medi um for executi on a computer in conjunction with
the application server (130) of claim™7, the first application program
interface conprising: - a request interface for accepting a request; - a

request response interface for returning a request response, the request
response tR&regeest gesgemsenatteefdcef samindagr fommternsigogesporss abewtehw eawrlolvgome
or nore second rks I.n ? onse to the subm ssion of one or nore
subquer i eSS A Eh %ft@tm‘hét rks. 19. The first application program
interface of claim 18, wherein the request interface is an 30 interface for
accepting a request about the network login status of a nobile station (110)
and 32 the request response interface is an interface for returning a
response about the network login status of the nobile station (110).





