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1 P14872SG - 1996-09-05 CLAIMS 5 1. Intelligent nobile
t el ecommuni cations Network arrangenent providing services conprising neans
fer provi WiOR$26bmuni ca- tion within the Mbile and |ntel | iIRSGREINRI6r ks
respectively and between at | east one | ogical node of the Intelligent
network and at |east one |ogical node of the Mbile Network 10 (PLMWN),
sai d means conprising first intra-connecting means (X-MAP) providing
comuni cati on between a first | ogical noda, and a second | ogical node of
t he Mobil e Network, said nmeans for providing comunication further -
conprising first interconnecting nmeans (I NAPX;| NAPX ) separate fromsaid 15
i ntraconnecting neans for providing communi cation between a | ogical node of
the Mobile Network (an M\-node) and a first |ogical node of the Intelligent
Net wor k or oINEEERIGENT | MPBEEHcTEREROMMUNICATIONS, NETWORK] ARRANGEMENT.t hat
the first logical Mbile Network node (M\-node) is a Honme Location Regi ster
and the first !ogi a| I de is a Service Control Point (SCP)- and in that
at |east thet® ' s of the Intelligent and Mobil e Networks

respecti vel yrmhlpﬁ‘eseret mﬁmmmmémtearﬁo iat AhtelligEnimébile itBlesuch
ey Nl comB A DFlng (9 Gy *hBMERgehind' hELGYARNS 54201085 BoR,
r:l._sing means for providing communication within the Mobile
and Int_elligent Networks respectively_ and between at least
10 one logioal node of the Intelligent network and at least one
logical node of the Mobile Network, said means comprising
. first intra-connecting means (X-MAP) providing communication
between a first. logioal node, and a second logical node of
the Mobile Network. '
15 _
The J.nvention further relates to a method for ‘providing
services such as e.g. Personal Communications Services in a

Mobile Intelligent Network.

20 More generally the invention can be said to relate to intel-
ligent networks in a mobile environment or a mobile applica-
tion of intelligent networks. Generally within telephony and
particularly within mobile telephony the need for more and

- more advanced services or products is rapidly increasing and

25 products and serwi_ices are ﬁa_nted which ere more advanced and
even not yet defined by the basic network standards. There
is a pressure that telecommunications beconne more and more
personal, i.e. personalized in a number of different fields.
The interest in so called Intelligent Networks has become

30 substantial but the combination with mobility or Mobile Net-
works is oomplicated and a number of Intelligent Network
Services are not available to mobile subscribers and others
are not available in an appropriate or in the best way at the
same time as mobility is provided. Essential is that for

35 Mobile Intelli_g_ent ‘Networks the 1o'cation of the calling
subscriber cannot be ooncluqed from the calling subscriber
number as is the case for fixed subscribers. On the contrary,

CONFIRMATION COPY



at least o
to claim1,

i ntracQnnecti ng neans (X-MAP) conprises a first signall |l1r(1%7prot ocol and

ne Mobile Service Control Point (MSCP). 2. Arrangement according

30 characteri zed i n, that first

provi d¥O BEMni cati on between a first and a second MobiRC/SEESBP node. 35
3. Arrangenent according to-claim 2, REPLACEMENT SHEET 2 ¢c har act e
rri zedi n, that the first S|gnaII|nQprotocoI I s ‘an Extended or

Enhanced Mobile Application Part (X-MAP). 5 4. Arrangenent. according to

any one of
f| rst inte
5. Ar

precedi ng
5

10

tth@esabgeedbag cbaldbe & dred Etli€ furtHedndlrd dbsditdlalt he

onnec mean | NAPX; | NAPX' s.a second s nal 1'i ng protocol.
Haontne SLBCRRLAD 1 BE ol Hhen AALISH 5 SULAGE1D4P| Ganngh B8 1.
that t he seoneduieghdrdomhe ealded isubscritieyd Imgnhér.Networ k Application
Part (1 NAPX; | NAPX ). 15- 6. Arrangenent according.to anyone of the

claime, char acteri zedi n,
STATE OF THE ART :

According to the ITU-T intelligent ne,twor_l__c_' recommendations,
the Capability Set 1, CS 1, Service Independent Building
blocks, SIBs give a flexible service configuration since the

concept of the intelligent network_ opens ‘the interface

between the Service Switching Functions, SSF, and the Service

Control Functions, SCF. Earlier those ware integrated -

- internally in the switching systems. .Depending on the

15

particular support data such as f_or example the screening
list, the call instance data it was acting on, such as e.g.
calling party number, and its immanent logic such as e.g. to
screen a number, the SIB behaves in diff_e_rent ways. With the

SIB logic a. controlling relationship can be established

20

between the node . ‘that holds a Service Control Function, the
Service Control Point, SCP, and the node that holds the
Service Switching Functions, the Service Sw:.tching Point,
SSP. For example a Specialized R,esourc_e Fu_nction, SRF, can

be invoked if user interaction is acquired, e.g. collect

25

30

35

digits. This function as well as others may be stand alone

as an Intelligent Peripheral, IP, or it may be integ_rated in
the Service Switching Point, SSP. Communications are provided

by applying the functionality which is provide'd' by the

Intelligent Network Application Part Protocol, INAP. The

signalling is carried out according to the CCI'I'T-s:Lgnalling

system No .« 7.

Also the European Telecommunications Standards Institute has .

elaborated an implementable intelligent network protocol
which is called ETSI-Core INAP.

Following the above mentioned standards a number of opera-
tions can be carried out. However, a number of operators run
Intelligent Networks essentially based on supplier spec:.fic

¢



4 .

t hat .t he second | ogi cal M\-node is a Mobile Switching Cen- tre/Visitor
Locati on Register (MSC/ VLR). 20 7. Arrangenent according to anyone of
the precedwopsadésians c h ar act er i z edi n, that thedisesnozs
i nt erconnecting neans (I'NAPX) connects the first logical INnode (SCP) with
the first |logical M\-node (HLR). 25 8. Arrangenent according to anyone of
claims 1-7, char acteri zedi n, tBat the first interconnecting

‘means, (I NAPX ) connects the first logical INnode, with at |east the
second | ogi cal #®dluBdons.node. 9. Arrangenent according to any one of
claims 1-8, char acter i zedin that the first extended _
i nterconnecting neans, (INAPX) also 35 . provide for signalling between.

the first |ogi c€1-'i-9+I\]-rﬁﬁ@{%@ﬁﬂaﬁ@t&’@'&mﬂiﬁgﬁr@&iWﬁé‘dEOPSgﬁ) Inteldi-
10. Arrangenentgage aiétherk Serdided it dsM 9009 DCs 1800.1 TheCGEMLsPsthhidhs

the secondsl ogi gglec}.lf\li.ggdgyi %h% %?’s\{[l-cseta% .atrcsi r&ml?zlinstes among others the
following nodes: Home Location Register, HLR, Mobile
Switching Centre, MSC, Visitor Location Register, VLR and the

Base Station System, BSS and the Intelligent Network is
spécified by ITU-T in the Q.1200 series Recommeridations and

10 . by ETSI in the Intelligent Network (IN); Intelligent Network
Capability Set 1 (CSI), Core Intelligent Network Application
Protocol (INAP) ETS 300374 standard (DE/SPS-3015
recommendations) and comprises among others the following

__ nodes: Service Switching Point, SSP, Services Control Point,
15 SCP, and Service Data Point, SDP. The network configuration
is illustrated in Fig. 1 and corresponés to a dedicated
overlay Intelligent Network for mobile subscribers. Generally

a combination of M-SSP and a M-SCP. i.e. a M-SSCP or Mobile
Service Node is used by the operators which apply the Intel-

20 ligent Network. Access to Mobile Intelligent Networ'k' Services
is provided' to the subscribers which have been given an
Intelligent Network access category in the Home Location
Register, HLR. This ,categ'ory can be split into one category
 for calls to a mobile subscriber and another category for

25 calls from the mobile subscriber. The last category is also
transferred to the Visitor Location Register, VLR, if the
mobile subscriber changes the area which is covered by a
Visitor Location Register, VLR, i.e. location updating.
Special outgoing 'rqutes to the M-SSP are defined in the

30 gateway and the visited Mobile Switching Centres, G/MSC,
which are selected if the tri'ggerihg criteria are met. The
calling party num_ber and the called party number but also the
location of the calling party is provided to the M-SSP and
forwarded to the Mobile .Service C_ontrol Point, M-SCP. The

35 accessed mobile Intelligent_ Network services must have been
| previously created and activated in the Mobile Service
Control Point, M-SCP, with the use of the Service Creation



(ssp) 51
act e

1. Arrangerrent according to anyone of the preceding clains,

. »
¢ h a

ri zedi n, that the Hone Location Register (HLR) form ng the

f| rst acts as .a Service Data Point (SDP) towar t he Service
g %

Contr

(SCP) formng the first |ogical |N node. ET’SR??% rrent

raccording to claiml1l, char acteri zedi n, that the Hone
Locati on Regi ster which can be seen as 15 Service Data Point, i.e.
HLR/ SDP conprises Service Data Functions (SDF) and a Hone Location Register

dat abase.
n, 20 th
(SDF), and
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tes the Telephone User Part.

If a call is re-routed from the Intelligent Network to the
Mobile Network, it is possible to indicate that no announ-
cement shall be given to the oal_ling subsorib.er in the Mobile
Network in case the called inobile subscriber is not

5 edplinutpdiping whiSuss, ook, BareR Misndid iniirtas, &

reachable. Therethrough the IN can get control back over the

call and execute the adequate action depending on the service
allocated to the subscriber in the IN. '

-

In 41 IEEE Vehicular Technology Conference (May 19-22, 1991,

20

25

St. Louis, MO) Akihisa Nakajima et al, "Intelligent Digital
Mobile Communications Network Architecture for Universal

. Personal Telecommunications (UPT) Services, pp 83-87, an

Intelligent Digital Mobile Communications Network, "IDMN",
architecture is illustrated. The network described therein
is divided into two layers, a transport leyer for trans-
portation of user information and an intelligent layer
controlling services. GATE-MSC (G-MSC) is included in the
transport layer as well as the V-MSC since they provide

" communication _pa'rts and the Home Location Register, HLR, is

30

35

included in the intelligent layer. Both the intelligent layer
and the transport layer are hierarchical and subdivided into
two levels. ' '

WO 93/18606 describes an integrated.' ‘'wired and wireless
communication network._ It is intended to p'rovide mobility
using the intelligent network IN wherein the IN nodes act as
mobile network nodes. A mobile specific protocol (IS-41) is
used between network nodes, and it is intended to achieve

mobile functionality via the IN. The fetching of data from



Is itnter-connected logically with the Intelligent Network. 35 16.
Arrangement according to any one of the preceding clains, c har act er
i Z e d i WO9526U4t hat the signalling protocols apply t he CPCTBEss/ened | i ng
system No. 7. 17. Arrangenent according to any one of the preceding clains,
5 characteri zed i n, that when Intelligent Network
processing is desi red for an incomng call Prom e. g. PLMWN or PSTN, the cal | -

I's routed t_oa§§l eSW|tc nt ggs relnt e_Service Sw

chi g Funct | onERNsaiveys oigigtes bR 4RCRBLbg, ke e (B FybSopgially
Service Cont r ohoPmait 1(18€Pfameacahebemmanb megm-blmmgdpbettaeeh (ehINAIEXes

| NAPX' ) . I i
n, 15 that fﬁka%%r w%éelg%% bg%u Co?tig{%s y&rﬁe]'a relstd%r'iigzg ﬁb??d(’ja*% Fﬁi&ﬁt'
PLWN vi a t he H3qeumen¥t memreRyy |I!§t1@‘t1@rm cRexBona PoCommyhica EDPNs vBarviice
ext ended gsecopdhssi g8l hbR0th i Thz( | MY ce2atal OuhbtBAEERY which

according to c
cannot be achieved through the teaching of this document.

Thus, none of the shown intelligent Mobile Network ar-
‘chitectures will take into consideration that the Intelligent

10 Network service subscriber is really mobile or on the move
in a number of the Intelligent Network Services which are
suggested by e.g. the Capability Set 1. 'I'hu; they are not
really adapted for mobile subscribers. Therefore, a number
of requirements cannot be fulfilled e.g. as to the

15 reachability of the subscriber, information on the subscri-
bers location, e t c, and several ‘sophisticated and demanding
personalized services cannot be provided.

SUMMARY OF THE INVENTION
20 It is an object of the present invention to provide a network
arrangement as initially referred to in which, particularly
for mobile subscribers, services can be provided whic¢h are
sophisticated, personalized and differentiated. Particularly
it is an object of the invention to provide an arrangement'
25 with which pro‘duct:s and services can be offered and provided
which are more elaborate and extend beyond what has been
possible with basic network standards. It is an object of the
present invention to enable the Intellige'nt_ Network to
, provide services sp_ecific:_'fo.r mobile subscribers, e.g. mobile
30 GSM subscribers but also others. It is furthermore an object
of the present invention to personalize the services and to
provide for a greater variety of services particularly for
mobile subscribers. The network arrangement according to the
invention particularly enables for mobile subscribers to
35 communicate in such a way that the probability of success is
high, with a high availability, i.e. at any convenient time,
e £t ¢, in such a way t_hét- e.g. specialized personal services



that the Home Location Register/Service Data Point (HLR/ SDP) requestS;data
fromthe Mbile Switching Centre/Visitor Location Register (MU VLR)

dat abawp 9gmi i dat a being pro- 25 vi ded or comuni cat %hv%s gfirst
signalling protocol, the Mbile Application Part, (X MA rangenent

according to cIa|n117 characteri zedin 30 that the Service
-Control Functions (SCF) request nobile dgta directly from MSC/ VLR via the -
ext ended second signalling protocol INAPX . 21. Arrangenent according to

any one of gih pagcedgngPersbnal fommunddation Sexrvices drg available,

Lhat Une b .6 NS I ORUAE WAL moar $Rpe U5 B - RESRLEL TS, 1O

any one of The pfeceding ¢
arr angenentOIpJQm: deé fthe| dpvenitiom eth%bnn?@mstflﬂbfoﬁn lemg\aa:n@@ Ses vi ces

Digital ﬂ&géaéiéKXQ ary 28imé{ I angement according to any one of the
preceding clainms, c aracterized |:n, that the data requested by

thellﬁeﬂllgent hbtmnrk conpri ses
It is particularly an object of the invention to allow the

implementation of advanced IN Services in a Service Control
Point, SCP. It ié'also an embodiment of the invention to
. offer the possibility of interface to other networks/vendors
10 that request mobile specific data.
These as well as other objects are achieﬁed'with a network (
arrangement wherein the means for providing communication
further comprises first interconnecting means ( INAPX; INAPX')
15 separate from said intraconnecting ﬁeéns for providing
communication between a logical node of the Mobile Network
(an -MN-node) and a first logical node of the Intelligent
. Network or a so called IN-node. '

20 ‘A method for providing Intelligent Networ:x services in a
Mobile Network as .itially reférred to comprises the follo-
wing steps:

- the incoming call is routed to a Service Switching
Point of the Intelligent Network

25 -  the Service Switching Functions o0f the Service Swit-

ching Point collects relevant data,

- the Service Switching Functions communidate via data
to another logical node of the Intelligent Network,
the Service Control Point via a second signalling pro-

30 tocol, an extended Intelligent Network Appllcatlon

Part(INAPX, INAPX'), '

- the Service Logic Programme interpre "=rs the data

- the Service Control Functions (SCF) requires data from
the Mobile Network via the extended second signalling

35 ‘protocol, Intelligent Network Application Part X
_ ( INAPX; INAPX'),

- ' the Home Location Register/Service Data Point



6

data.which is inherent to the network such as the Location 10 nunmber
and/or Call Delivery Information. 24. Arrangenent according to anyone of
the precedWR9¥36d4rs, c har act er i zedi n, that darCI/SESSemeated
in HLR via the extended signalling 15 protocol (INAPX; I NAPX ). 25.

Tel econmuni cati ons system conprising a cellular nobile network (MN) and an
intelligent network (IN) and neans for provi di ng comruni cation between at

o car noe ol tne TERVADER, TR koPii, MBibork Mh il g e e
comuni cati on bet weenMobdde ofSwiltehingi | CeateryNdsikbel | iLgpeatior wkelgister

conprising first intray fyi (X L dj C | cakl .
between a first | ogi CSF‘Q%ZSZ‘%‘ ngﬁaégégé(;%end g/%%) II(F)K%éaI bﬁgge%ée: %glgl gs
Net wor k, sai d neans f Bropieeddddgesddyudfrom MSC/ VIR e MBGR i INARK!,

i nter-conngcting meangnel HOmE LYMBXibnS Reyiditarl/sePiidd pdtd dogect i ng
means for providing comunication between a | ogical node of the Mpbile
Network (an M\-node) &HER{SPP)sProydoes theySefivics Cantrol Runqgtipng of
Network, ¢ h ar a c the rintélbident NNetthorksaiithi atl l&4€t- comeeCoHE Nghe
means conprises a second ii all ,Ag prot ocol (I NAPX; | NAPX ) _

I nterconnecting a ser Iy gﬁi.-ﬁg point (SCP) being a first |ogical node
of the 35 i ntel | i gthe Serwice @onitralf Fuactiogsc ISOFIdeaftinve okt e

10 service interpretation and execution.

Advantageous embodime_nts of the invention ai;_:'e given by the
appended subclaims.

15 For example the first intraconnecting. means advantageously
comprises a first signalling protocol providing conununicatiori
between a first and a séco_nd node of the mobile network, the
first sighalling .protocol comprising an extended mobile
application part. The first interconnecting means comprises

20 advantageously an intelligent network application part.

Moreover, advantageously the first and the sécond_ logical

~Mobile Network nodes compriée a Home Location Register and

a Mobile Swii:ching Center/Visitor Location Register
25 respectively.

Particularly the first interconnecting means connects the
first 1ogi¢all IN-node, which may be a Service Control Point
with the first logical MN-node, e.g. the Home Location

30 Register. Alternatively it may interconnect the first logical
IN-node with (at least) the second logical MN-node, i.e.
MSC/VLR. | |

Particularly the first extended interconnecting means also
35 provides for signalling between a first and a second logical |
IN-node, e.g. a Service Control Point and a Service Switching



net wor k whi ch node conprises a Hone Location Register and 6 whi ch forns
a service data point (SDP) to the intelligent network (IN) so that data can

be trareheésdgy at any time between a Hone Location Regi mobi | e
net wor k (M@ and the service control point (SCP) of thesl}ﬁ/seﬁls{(’g{e}(ﬁt 5

network (IN). 26. Systemaccording to claim25 char acteri zed:
n, that the first intra-connecting neang provi des conmunication 10

bet ween the Hone Location Register (HLR) and a Mbile Sw tching

Cent er/ Vi si Particondardy Ikg&slmm@\iﬁﬁd&ﬁ)oné sjrstembiéepmetrwueh (idilch

wh th t

seS;(raia'?e ?r%}r'ﬁﬁ#ﬁe% rs m%€gonnec%| %@r% rﬁr ((EEH@« %&%ﬁ‘@lgfgtﬂ
Met hod f or pe@wod‘kngwmi@egommi@@uogl iawrmaledpmm at least
Tel ecomuni gghi of qui%‘éi“ﬁsae( \JF- é?éVhB%ille e tdBb! hfia! %ttelir Bt 4601 offgt vork

conprising the f owi_ng ste exam ni ng@ | nt el
8

Net wor Ri ng PPEdEad; ﬁ&dPS°F e'ﬁ‘a? r%‘&lte:l-*i@%%t nefork néleans doxr Qé'Pé’F-Fii-éG by
t he f ol | owi agmiunREation between the nodes of the mobile and intelligent

networks 'réspectiveiy comprises a séc_:ond sigtialling protocol

interconnecting a service switching' point with a first

logical node of the mqbilé network which node forms a service

10 data point to the intelligent network so that data can be

transferred at substantialiy any time between the mobile
_network and the intelligent network. (

More particularly st_ill the first the first logical node of
15  the mobile network is a Home Location Register and the first

intra-connecting means provides communication between the

Home Location'Regié‘ter and a Mobile Switching Center/Visitor |

Location Register of the mobile network. The first intra-

connecting means are separate from the first inter-connecting
20 means. ' |

BRIEF _DESCR'.IPTION OF THE _DRAWINGS-
The invention will in the following be further described
under reference to the accompanying drawings in which

25
Fig. 2 . illustrates one way for the (Mobile) Intelligent
' Network to access to information in the Mobile
Network, ' ' '
Fig. 3 illustrates a network arrangement for GSM 900/DCS
30 - 1800 wherein SSF are integrated in MSC and G-MSC,
Fig. 4 - schematically illustrates the access of the HLR
via the CS1-INAP protocol,
Fig. 5 showé a flow diagram illustrating Service Data
 function procedures in GSM PLMN and
35 ' Fig. 6 illustrates a further embodiment for interconnec-

tion of network nodes or access to information.
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- .the inconi ng call is routed to a Service Swtching Point of the
Intelligent Network conprising Service Swtching 25 Functi ons, -
t he Servi cW@&®/26id ng Functions of the Service Sw tching Poi PCT/SESSI00Z4S

rel evant dat a,
anot her | ogi cal

Control Point,

Net wor k Applica

Control Poi nt

- the Service Switching Functions conmmunicate wth
node of the Intelligent Network, the 30 Service
via a second signalling protocol, an extended Intelligent

e, eiRirrron oS ARl D0 Rk ons (S0P

in the Service Im the folComting &b emboSiRenteqis detaixabadnwhaeeibbithe

Net wor k- vi a theNE%ﬁ dede %ﬁ%ngfﬁigggbthggGgﬁOsegﬂégrégégt#%§§€fCeJﬁgclear

Net wor k Application art

Locat 1 on

Poi nt (HLR/ SDP) that hthepRuRangengnk AceEridagddata fbhem ANNBBERENSVAS c ROy

Cent er / Vi sist O _ lagairietdtedics congiySwidiR it igiiasa diadra. at | east
part of the data is provided directly fromMSC/ VLR to M SCP via | NAPX , -

t he Hone Location Register/Service Data Point

10

15

20

25

30

35

. As a start, the nodes comprised by the GSM-system as speci-

fied by the ETSI-standards and the nodes comprised by the
Intelligent Network as specified will be described.

It is also clear that the invention is not limited to any of

the given standards referred to as far as the intelligent
network IN is referred to either. The GSM-system comprises
the a.o. following nodes: Home Location Register, HLR,' Mobile
Switching Center, MSC, Visitor Location Register, VLR and the
Base Station Systems, BSS. These nodes will now be shortly
described.

The Home Location Register,HLR, is ‘'a database which is used
for the management of mobile subscribers, The number of them
in a Public and Mobile Network, PLMN, varies according to the
characteristics of the PLMN itself. The information which is
stored in the HLR is generally of two basic types, namely
subscription informatien and a part .of the mobile location
information allowing incoming calls 'to be routed to the
Mobile Switching Center, MSC, for said Mobile. Administrative
actions by the network opera_tor on subscriber data are
carried out in the Home Location Register, HLR. The Home

. Location Register, HLR, furthermore stores the identies which

are essential to the system. These are the Internat:.onal
Mobile Subscriber Identity, IMSI, the Mobile Station ISDN-
number and the address of the Visitor Location Register, VLR,

where the mobile subscriber currently is located.

The Mobile Switching Center, MSC, is a switching center that

holds all the switching functions which are needed for
‘mobiles located in an associated .geographical area, also



(HLR/ SDP) provi des the Service Contr ol
| east some of the required 10 data the Service Control

with at

Funct i yiepestaefda) continue with service int erpretation an Walel
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Particularly a tel ecommuni cations syst_em I's provided which conprises a

nmobi | e network and an intelliga® network.-Werein communication
is provided between at | east one |ogical node of the nobile network and at
| east one Scalledpr NSCroakea!i The Mwb:blélsﬂmtchnmwentébarMSCDrtakwl di ng

cel | ul ar
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hey necessary wradie ﬂeswrpeg..cssmldw tthoss precedunes k
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Functions of the Intelligent Network
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which dynamically stores subscriber information, e.g. loca-
tion area when the subscriber is in the area of which that
particular VLR is in charge. When a roaming moil::le enters an

MSC area, the MSC informs the associated VLR thereof. The .

mobile then enters the registration procedure wherein it is
assigned a Mobile Subscriber Roaming Number MSRN, or a
visited network address which serves to route incoming calls
to that particular mobile. Furthermore, ‘the VLR contains
information which is needed for the handling of incoming-
Joutgoing calls. This information is gathered by the VLR via
a dialogue with the Home Location Register HLR, which is
associated with the Mobile Subscriber. Further information
contained in the Visitor_ Location Register is temporary
mobile subscriber identity if this is 'abplicable the loca-

~tion area in which the mobile has been registered and data

related to supplementary service parameters.

Now Base Station System, BSS, will be 's'ho'rtl'y described. The
BSS is the physical equipment which is used to give radio

- coverage to a determined geographical area ‘called a cell and

to comprise the equipment which is needed for communication
with a mobile station. Functionally, the Base Station System,
BSS, is subdivided into a control function which is carried
out by a Base Station Controller, BSC, and a radio
transmitting function which is carried out by the Base
Transmitter Station BTS. o

The Intelligent Network is in ‘the described embodiment

- specified by CCITT in the Q.1200 series la_nd the ETSI-signal-

ling protocols and switching, Intelligent Network Capability

ﬁéfvﬁ?’iry eoﬂb"ér'Fp%uq‘W?"%Frl | the first the

first logical node of 15 the nobile network iis a Hone Location Register

and the fi gty | 9} L8OMSHAGATR031 BEQY] ITRCOTLNE CRI 2L Sl Yee L f D



Home Locat i on Regi ster and a Mobile Swtching Center/Visitor Location
Regi ster of the nobile network. The first intra- connecting neans are
separate f"WaP¥#d14|rst inter-connecting 20 means. BRI EF PEBSEISH929N OF

THE DRAW NGS The invention will in the follow ng be further described under
‘reference to the acconpanying draw ngs in whiltclh 25 Fig. 2 . illustrates
one way for the (Mobile) Intelligent Network~to access to information in

t he Mobil e Net . Fi 3 suiblustrat a_net wark .arrangenent. for
900/ DCS 30 " 1) g°°’i%06“ﬁﬁihé9§‘_‘%s§%§?’8r?‘n% LiGarigh ot Cﬁ’%&’
Fig. .4 scherma/rsas+3015 | retornesda hions c A IéfeithLt?) vaotee HihiewdiAP
protocol, Fig. h r g;n%t a
function procedurhees |§ % PE%/%IB %’% 8%# 3 r@ﬁ us !rr%'?esggs T vf_lork
enbodi ment f or |%R§Q?91fﬁf?é’eest$‘bns’éppﬁ§%=mﬁﬁ¥v cessdefinede o7 e ithepragess
\SIE)T/%\;S{_ églj[-)lEsSCRl F?'Igl Ol\ale:l.ng_l_ defined bé_\l ITU-T (former PECIPEYD/ Yl 8s e.g.
Personal lfomunE:{\rrat on Services, Freephone and Virtual
Private Network Services such as Private Numbering plan and
also capabilities to 'support the introduction of services
which will not be standardized by ITU-T (former CCITT) and

10 /or not be part of the proposed set of targeted services. In

-the reference just referred: to E’I’SI defines a subset of the
protocol defined in Q 1218.

The Intelligent Network comprises among others the following
15 nodes: the Service Switching Point, SSP, the Service Control
Point SCP and the Service Data Point SDP. |

The Service Switching Point, SSP, contains detection capabi-
lity to detect requests, for IN-services. Furtheérmore, it

20 contains capability to communicate with other physical
entities which comprise a Service COhtrol Function SCF. Such
an entity could e.g. be a Service Control Point SCP.
Furthe_rmore, it re'spon'ds_ to instructions from the other
physical entity. Functionally, the Service Switching Point,

25 SSP, comprises a Call Control Function, CCF, a Service
Switching Function, SSF and, when the Service Switching
Point, SSP, acts as a local exchange, a Call Control Agent
Function, CCAF.

30 A fu.rt_her node of the intelligent network is the Service
Control Point, SCP. This node comprises the Se_rvic_e Logic
Programs, SLPs, which are used to provide Intelligent Network
services or IN-services. It may or may not contain customer
data. An SCP comprises Service Control Functions SCF, and may

35 optionally comprise Service Data Functions SDF. The SCF can
access data 'in SDF eirher' directly or through a signalling
network. The SDP can _I'J,e' in the SCP's owh_ network or in



In the follow ng an enbodi nent i's described wherein the Mbile Network.
applies the GSMstandard although it is clear that the arrangenent

accor di e invention is not 5 restricted to conply with the
GSM stgﬁgg l%lu;\s a start, the nodes conprised by the GS[\?%'%%EW%% speci -

fied by the ETSI _standards and the nodes conprised by the Intelligent
Network as specified will be descri bed. It is-also clear that the
invention is not limted to any of the di'ven standards referred to as far

as the int ebhbggaE Hé{:wei-ié 'r&hiéiﬁféeééﬁéi ddy Adrdiin Wi %%Sﬁ b%bmg“f’e 15

conprises the a:o. foll owi ng nodes: Horme Location Registe
Svmrr}t)chl ng déﬁ?ersaﬁgc d%’F?l tE? LEPRFPBR REQFYi€e, %%lahaléﬁg pasd Stati on
Syst ens, BSSacibisatsodemdiishaming bbesweeh! VidFeriente Getfitcd00Bnte6at i ON
Regi ster, HLE, 1 @_sa gé;%gbase whi ch is used 20 for the managenment of
nobi | e subscrl ers e nunber of themin a Public and Mobil e Network,
PLMN, %aries accordl ng to the characteristics of the PLMN itself. The

f t H ct
el Y LpoThE SheER e babeblity I hd PRER i aghe | NashENC JdPES
i nf or mat i or\d%ﬁq:%%)ﬂ@ i'-ﬁcb‘hﬁn&eé'éfﬂpg P@tl?e Rojmtod SOP + HEhe/bBetei@ei Patang
Center, M5Gpoimt &6hfribEs! @atAduiselds by?ders idd 'ﬁ%&b{é@ + O‘“’gégl St er

afg agrﬁre agtéUbig“i gr pdear:[saonaarleiz(i-'fc‘ir rc'n? iggjslv!'i.gutalized services. Func-

10 tionally, a Service Data Point comprises Service Data Func-
tions, SDF. It can be accessed directly by a-Service Control
Function SCF, but also through the signalling network. In ‘
alternative embodiments it might it also access other Service '
‘Data Points, SDPs, in its own as well as other networks.

15 _ - o . o _

~ For communication between different n_odes, according to the

illustrated embodiment the CCITT-signalling system No 7 is
applied; For comun_i__cation be'tween mobile nodes a protocol,
a Mobile Application Part MAP, is applied and for communi-

20 cation with nodes of the Intelligent Network, an extended
Capability Set 1 Intelligent Network Application Part INAP,
protocol is applied,_ in _the _described embodiment it will in
the following be called INAPX or INAPX' in a further em-
bodiment. In the invention an extended or enhanced MAP is

25  used, which in the described embodiment will be denoted X-
MAP.

In fig. 2 an example of logic interconnection of the PLMN and
IN-nodes is illustrated If an incoming call from the Public

30  Land Mobile Network, PLMN, or the Public Switched Telephone
Network, PSTN or ISDN, (this is of course also poss:.ble'

- although it will not be further described here) and has to
'be processed or treated by the Intelligent Network, the call

Wlll be routed to the Service Sw:.tching Po:.nt SSP, wherein

35 ' the Service Switching Functions, SSF,. collect all the data
that is necessary (from the IAM/ IAI message Initial address
Message/ Initial. address Informations) which may.be indicated



Location Register, HLR, furthernore stores the identies which 30 are
essential to the system These are the International Mbile Subscriber
ldentity, woBbs26x1e Mobile Station | SDN number and the addPETSEH00RNMe
Visitor Location Register, VLR where the nobile subscriber currently is

| ocated. 35 The Mobile Switching Center, MSC, is a switching center that
hol ds all the switching functions which are ﬁeeded for nobiles located in

an associ ated geographi cal .area, also WD 95/ 261 45[
ehingleares, thesdata

PCT/ SE95/ 00294 ¥ @atrdgoss MRBLEea h?hérﬂ;ﬂsﬂre
takes into agc%émé hed wlﬂei:dhﬁdll’aﬁdosenhﬁtauSGErpétrSria@gleﬁmasjes IAR is

necessary radio re ces eC| a t hos r es r,ﬁﬁpir

for handling aﬁﬂ"%d‘?ﬁ?\h rﬁétb'f %?%%I{}?‘I é‘é) lP?CfegéK? }[1{?2 il

carrying out this h'endomtegfated | Sietronicesc disen WsmessageRsens: @t call

functional_. unit ?\/13@“ gxg)odynam cally stores subscriber information, e.g. |oca-

tion area?mhen% scriber is in the area of which that 10 . particular
VLR is in charge. Wien a roam ng nobile enters an MSC area, the MSC inforns

the associ at ed MR ddt@l 8% thEe f@&bﬂd:ae*mw eReCSSF! B6 tﬁ@lséf\aid:@rcontrol

rocedure wherein it Iis assigned a S [
s Boint, ' ScB SRl onminieatioh  betwieh TRAMS NERE P Dhe

Intelligent Network, SSP and SCP is provided by the Intelli-
10 gent Network Application Part, INAPX protocol which is an
exchanced or extended INAP protocol. The signalling system
No 7 is used. An interpretation is carried out by a Service
Logic Program, SLP. If needed, the Service Control Functions,
_ SCF, inquire the Mobile Network or the PLMN on data on mobile
15 subscribers, e t c. This will be further discussed later on.
The' communic_ation between the Serv'ice ‘Control Point compri-
sing the Service Con_t"rol Functions, SCF of tbe Intelligent
- Network, IN '_ and the Mobile Network, generally MN, or in the
particular case, the PLMN, is provided by the extended inter-
20 connecting protocol, the Intelligent"N_etwork Application Part
X, INAP X. As above, the Signalling- System No 7 is applied.
The node in question of the Mobile Network (or particularly
the PLMN) is the Home Location Register, HLR, Service Data
Point, SDP, which comprises Service Data Functions, SDF, and
25 a Home Location Register database. If mobile data is
required, the HLR/SDP may require data from the second node
of the Mobile Network, the Mobile Switching Center/Visitor
Location Register, MSC/VLR. This node also comprises Service
Data Functions and a Mobile Switching Center/Visitor Location
30 Register, MSC/VLR database. The communication between the two
logical nodes, HLR/SDP and MSC/VLR in the mobile network is
provided by a first (intra)connecting protocol the Extended
(Enhanced)’ Mobile Application Part X-MAP. When the Serv:.ce
Control Functions, SCF, of the Service Control Point, SCP,
35 of the Intelligent Network have received the required data,
the Service Control Functions, SCF continue with Service
Interpretation and Execution. The HPLMN is then seen as a



vi sited network address which serves to route incomng calls 15 to t'hat-
particul ar nobile. Furthernore, the VLR contains information which is
needed for the handling of incomng- /outgoing calls. This information is
gat her WP 26iHe VLR via a dialogue with the Home Locati dRCTARS00294, HLR
whi ch is associated with the Mbile Subscriber. Further information 20
contained in the Visitor Location Regi s_&ear I s tenmporary nobile subscri ber
identity if this is applicable, the |oc tion area in vvhich t he nobil e has

been regi stered, an dat rel.at 0 se apapeter

Now Base St§ ETHCR "Fee?n %qﬁ E%"@ﬁ&ﬁﬁg ERi E Pg % §CER|e
physi cal epoimerdf wiesh HBLMNedomprgses Hame mmammgaegdsaedeHBRMMd
. geogr aphic I e

needed for%Sé n| CZ'H‘%% gmhgﬁ Jélagogl Pl e?%?‘%?ir‘%ﬁ bIEJ]unct | (L)*"nﬂ:f}i?3 %&%a

St ati on Sysilfn fgom MSEGLYLR| dss @@ vithe acationoNumbers u‘h’i\ﬁ ithe vifabh is
carri egl outpebivesy ﬁ?ﬁﬁ:ma%i&in Oﬁ'hecﬁabéﬁk.bﬁmumgég is @HumBefadk fined

transmtting function which ri ed t he Base Tran tter Station,
BTS. 35 IR aaRdoned i ' Sontain hable, Pode BraBM e ST 1 | o

by CCTT irof hcelléZBﬁ ohe & anoré hboﬁiﬁionl grebs.| iThe [Calilcheébivery
Swi tchi ng, l eI 'Agfé‘ﬁ %ﬁ&%@éjéega%b lthet BCP the probable outcome of a

call delivery attempt from IN. The v'eason for a L“Jecific call

10 delivery outcome is provided.
This will be more t_horoughly discussed later on.

Fig. 5 shows a £low diagram on a global prooedure. The Home

~ Location Register, HLR receives a service request from The

15 Service Control Point SCp, of the Intelligent Network. When
the Home Location Register, HLR, has received the request

it determines if an interrogation to the Mobile Switching
Centres/Visitor Location Register, MSC/VLR, has to be done.

If no information is required from the MSC/VLR, the Home

20 Location Register, HLR returns the information requested by
the SCP of the intelligent network or the concerned error.

If, however, information has to be provided by the MSC/VLR,

the Home Location Register, HLR, determines the International

25  Mobile Station ldentity, IMSI-code as well as the Visitor
Location Register, VLR, address 'of the received Mobile
Station Integrated Services Digital Network or the MSISDN.

The Home Location Register,_ HLR, then sends the appropriate
message to the correct 'MSC/VLR. This is only done if the

30 MSC/VLR supports the' protocol When the MSC/VLR has received
a request from the Home Location Register, HLR, it determines

- which kind of data has to be fetched from the Visitor Loca-
tion Register database and eventually from the call handler

in the Mobile Switching Center, MSC. The search key received

35 in the MSC/VLR is the IMSI-code. When the Home Location
Register, HLR, receives a result or an error from the con-
cerned MSC/VLR, it maps the received information into the



MD 95/ 26114 PCT/ SE95/ 00294 11 Set 1
Core Intelligent Network Appllcatlon Prot ocol | NAP, DE/ SPS-3015
recommendaMOM@6114s referred to above, however, the IN can #CINSEISBERIDt her
forms. CS-1 provides network capabilities to support services defined or in
the process 5 of being defined by ITUT (fornmer CCITT), such as e.g.

Per sonal Communi cati on Servi:ces, Freephone V'rtUaI Private Network

Servi ces such a ri ppar

t he |ntroduct|oﬁog?é¥§%§dg§§b% %% not andhrdé6$%8§ié$§§§ 88" kne
(former CCITT) antergogating ﬁervseep@mtml tRm-rpt.o@ﬁed OS?etth@f Ingeddigant
services. In thg ekGbekerfne Jjust referred to ETSI defines a subset of the

protocol defined in Q 1218. The Intelligent Network conprises anong ot hers
the follow ng 15 nodes:  the Service Switching Point, SSP, the Service

Control Pognt Sff ﬁi@' 1$mazeen®eaamaa' t eﬂ'é!@aﬁQF i enrdri 68 OROHLR
Poi nt, SSP, contaﬁ tlon ca

| N-servi ces. FuPRALR res&e %%er a‘ergl ?fﬁ?{{ﬁ%lcé[]t];y g’@e%bﬁnﬁﬂﬁ'&ﬁwé“ﬁﬂ h

ot her -physi cal entltles mhlch conprise a Service Control Function SCF. Such
an entity coul be a Service Control Point SCP. Furthernore, it :
-responds to ins ruc%lbns fromthe other physical entity. Functionally, the
' Service Switching Point, 25 SSP, conprises a Call Control Function,

CCF, @ SphVi Cérne extended CS1 INAPX protocol which will be more thoroughly

% described below is implemented in HLR.

It is further possible to limit the number of processed

_ information requests per time interval in HLR. It is assumed

15 sufficient to do this with fixed parameter settings. If the
llmlt is reached an error indication will be sent to SCP.

The Extended MAP protocol X-MAP as further described below
is implemented in HLR. ' |

20 .
Furthermore the handling of a combined request is handled as
described above and HLR does not initiate the X-MAP operation
towards MSC/VLR unless MSC/VLR supports the protocol.

25 The requirements on MSC/VLR are firstly that the X-MAP pro-

' tocol as further specified below is implemented in MSC/VLR
wherein further the handling of a combined request is desc-
ribed. | | '

30 In the following the_funotioning of the HLR in the case of
a Location Number request will be discussed. '

Further below elso a call delivery information request will
be described in detail._ The invention is of course not
35 limited to these data as well as it is not limited to calls,
neither incoming nor outgoxng, but transfer of information
should be possible at any time. However, upon reception of



Swi tching Function, SSF and, when the Service Switching Point, SSP, acts .
as a | ocal exchange, a Call Control Agent Function, CCAF. 30 A further

node telligent network is the Service Control Point., SCP. This
node 8%9#5&@@2 the Service Logic Progranms, SLPs, which E@’sﬁgﬂ'&?z’?‘b provide
Intelligent Network services or IN-services. It may or may not contain

cust oner data. An SCP conprises Service jgntrol Functions SCF, and may 35
optionally corrprl se Service Data Functions SDF. The SCF can access data in

SDF ei t her éilf&ﬁiéyt 0fof fﬁfwibﬁrﬁ 'd]!l%lﬂd B8cAtLYR KkumbBe, ShERCaHaRfstE the
SCP's own network or in WO 95/ 2

PCT/ SE95/ 0082 HeceiBedcMSiePNor k. I\/UI tiple SCPs may contain the same SLPs-
and the sare tHMSISDN isM@hRHEwnSHS HIF thel cabrébbmdaag ih@iéagibatate

I T e e QT oy MM
Data Fi nt , tIBOPVLEhedSeessce mtﬁl@ovm addpessedsdalot el bgbXer vihe
IIES%IC? Pr Ogré’é‘:?reépgﬁdinB PhAYEAE1BAT 38N Yelctehed dd'dcs JUabids SETHERES:
requests the Location Number from MSC/VLR.
If the IMSI and the VLR address are available, HLR will issue
a messa_ge towards the concerned MSC/VLR with the IMSI as
10  search key in MSC/VLR and request ‘the Location Number for the
concerned IMSI. ' L '

-A received Location Number is forwarded ‘to the SCP in reply

. to the requested information. An error indication received

15 from MSC/VLR will be mapped to the corresponding Csl error
and sent to the SCP.

The functioning of the MSC/VLR when a Location Number is
requested is the following.
20 _
Upon reception of a"req'uest for provision of the Location
Number, MSC/VLR fetches the Location Number based on the
known location of the subscriber. '1f the subscriber is
unknown in MSC/VLR, a new application parameter indicates
25 whether a so called default Location Number - is to be
' returned or the corresponding X-MAP error. The provision of
the Location Number is independent of the state of the
subscriber. | |

30 In the following the particular requirements on and func-
tioning of HLR and MSC/VLR respectivel’y will be discussed in
relation to a Call Delivery Information request.

Requirements on_ and functioning of HLR:
35 ' | |
- Upon recept:.on of a request for Call Delivery Information HLR
looks for the subscriber data related to the MSISDN number -



10 © tjonally, a Service Data Point conprises Service Data Func- tions,
SDF.” It can be accessed directly by a-Service Control Function SCF, but
al'so t hr oud¥P #3184 gnal | i ng network. In alternative. enbodi NnEPEHSENSO0Ight it
al so access other Service Data Points, SDPs, in its own as well as other
net wor ks. 15 For communi cation between diff«irent nodes, according to the

il lustrated enbodi nent the CC TT-signalling gystem No 7 I's applied. For

t bet I d t I ti
VAP, T's appl| edt CORErady AN Shogkl’ 858 Boreprind a5 H i olid Hive
Intelligent Netlvesek asi:eciaxltcerme:ni/idmam&tir)g Snfdrmatbonh i ot édeampldl ISDN
| ti P . ' | t
Wl in the olTety Gebedifety, cpfPec. gl tavet EappBTd EP MiCT Fou
In the inventi d«P¥Rr g&@mﬂéd-*dr Lbﬁhaﬁé@ﬁeMFS?% Gmoup CUSeGhegkingo and h"éhe

descri bed @nbochmrwokl £SO sl Xmak\be | Rebedved %@a@few@fml

i nterconnection of the PLMN and ] N-nodes s [ lk‘EUStmf i ncom ng
call fromthe PHASEN ey o RPNOLPRe RERTRT tY 1a¥ bF?EEiV d.
Swi t ched Tel ephone Networ k, PSTN or | SDN, (th| s is of course also possible
al though it wl

. ' i t he f r a to.be essed or
treated by the ##1 |rg?é:iﬁ ‘}%W ﬂ% g "‘%}"PI p‘gégﬁgu?gg ?8%%@ @%??ﬁ%%
Swi t chi ng Poi ntSexS&ite Gasde) re@t be dewiBud ioom She crecei vad cdnimenattdn,
collect ald thgygelgses the Telephony BSC. The BSC, the number of forwar-

dings and the CUG information are sent in a goss;b.}e request

for Call Delivery Information to MSC/VLR.

SDF-HLR error situations are mapped to the corresponding CS1
15 errors. '

If the result of the checks is that neither routing infor-
mation nor forwarding infdrmation would be delivered to GMSC,
_ the result "call will not be delivered" is returned to the
20  SCP. For SDF-HLR forwarding situations, the result "call will
be forwarded" together with a forwarding reason will be
delivered. ' '

When the.result of the analysis'is that a provide roaming

25 number operation would be invoked, a Call Delivery Infor-
mation request is sent to MSC/VLR. In case MSC/VLR responds
with "absent subseriber" the HLR continues the analysis in
the same way as when "absent subscriber” is returned in the
provide roaming number operation._lf a Call Delivery Infor-

30 mation result is received from MSC/VLR it is passed to the
SCP. For other error cadses than "absent subscriber" HLR
performs the mapping to CSl1 errors.

For all cases ‘except for s'ingle Personal Number which is an
35  optional exti'a Service not d_efi_xied in the GSM-standard, HLR_
| ‘analyses the forwarded - to number to check if it is a servi-'
‘ce number requiring suppression of announcement. The corre-



that is necessary (fromthe IAMIA nessage Initial address Message/| niti aI
address I nformations) which may be indicated WO 95/ 26114

PCT/ Sk9blo§Re194 13 in a trigger -table. The trigger tabl pcrRfdsipsas t he dat a-
items to be fetched and sent to SCF per trigger case. 1Al is the call
set-up message in the Tel ephone User Part TUP. IAMis the Int egrat ed
Services User Part nessage sent at call 18 set-up). The data is then
forwarded by the SSF to the Service Control Point, SCP. The comuni cation
bet ween thsponﬂirrtgidmﬁmmomtmlrgemne@tmrme P and SCP i s provided
by the Intelli- 10 gent ‘Network Application Part, |NAPX protocol which

I s an exchanced or extended | NAP protocol. The si gnal ling systemNo 7 is

used. An i fthe flunctians iof dhe MEC/OER t#;n Fheecase b @ Cadoedfvesyr. | f
needed, t h%rﬁ%ﬂdeﬁﬁ&f’@éﬂe@%lp%w K sHl ¥ CadsiSribdn ] € Network or

the PLMN on data on nobile 15 . subscribers, et c. This wll be further
di scu§sed | ater on. The conmuni cation betvveen t he Service Control Point
conpri- s dﬂutéﬁﬁptiancbﬂtao&daﬂasﬁ(xur éEIiobenheebytddﬂdrmatﬂ&&work’”

Lﬁwﬁ?di tsth%b/ajé& B.I?eg\'\\%éll% aI | ﬁsgiriber 9 ﬁtgaeng % tcﬁ“ %S(ia code t.he e

'If the MSC/VLR dobe not 'sii'pp'ort the basic service indicated
10 in the Call Delivery Infomation request the corresponding
error is returned. o .

If the MSC/VLR does not identify the IMSI of the subscriber

MSC/VLR responds to the HLR according to an application
15 par_smeter as referred to above when discussing the func-

tioning of MSC/VLR in relation to a Locetion Number request.

Either the result "call will be delivered" ‘or an error

indication is returned to HLR. 'I‘hi's procedure differs from

the ordinary procedures for the roaming number provision in
20 MSC/VLR.

If the MSC/VLR finds that the identified mobile subscriber
is marked detached then MSC/VLR res;oonds with "absent sub-
scriber" if so indicated by e.g. an exchange parameter for
25 roaming number provision. Otherwise MSC/VLR performs analogue
checks as for the handling of incoming calls with the
corresponding information as provided in the Call Delivery
information request f_rom HLR. If the number of forwardings
is not included, it is assumed that the number of forwardings
30 is equal to zero. |

If the subscriber is idie the result "oall will be delivered“
is returned to HLR.

35 If the result of the checks is that the call will be offered
to a busy MS, the result "call will be delivered" is returned
to HLR. '



20 . connecting protocol, the Intelligent Network Application Part X, |NAP
X. As above, the Signalling SystemNo 7 is applied. The node in question of
t he Mobi | eWRESAEKIk (or particularly the PLMN) is the Hone L&CASE00294

- Register, HLR Service Data Point, SDP, which conprises Service Data
Functions, SDF, and 25 a Home Location gi ster  database. If nobile
data is required the HLR/ SDP may require data fromthe second node of the

Mobi | e Net wor k Mobi | i tchi

R O o M OB 91 TRl SLL e 20 5L SEELL e
Swi t chi ng Cent €brasidedr bedozei pagifig, thegreselt mlllsﬂldatbﬁoége‘wa’rﬁed"
communi cation pelyeqhd gé”%ﬁ,igé?pkfgféa& &5 141 lPnagd «MS%&R s ﬁt Bor-

nobi |l e network i's provi rst (i ntra)connectin rotoco
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Icgtnelr |°: ggg{‘c}\é?ﬂscﬁgﬁﬁorﬁ hhS8enceimpdct G ithel 18giat. TSEE is%lso Gin Ek&ra
wor k have”recei ve ui at a v Cant r ql
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HPLMN i s t hen tetfgersawhen\Balls2@rbd to be routed to the IN.

PCT/ SE9Q5/ 00294 14 Service Data Point, SDP, fromthe Service Control Point,

SCP poi nt of view. HPLMN conpri ses Horre Locat.i on Regi ster HLR and
If the result of these checks is that the call will neither

10 be forwarded before paging not offered to the subscriber, the
' result "call will not be delivered" with the corresponding
reason is returned to HLR.

The subscriber shall also be considered idle if location-

15 updating, paging, _'fetching of triplets, roaming number
provision, storing-of MS data or disconnection are go:.ng on
in MS_C/VLR. ' o

_ In a particularly Iadvantage'ous embodiment the first signal-
20 ling protocol, i.e. the Extended ( Enhanced) Mobile Applica-
tion Part, X-MAP, provides communication between the second
logical node MSC/VLR of the Mobile Network and the first
logical node, HLR of the Mobile Network. The first inter-
connecting nieans‘ or the second signalling protocol provides
25 communication between the Intelligent Network and the Mobile
Network, in this case between the first logical node or the
Service Control Point of t_he Intelligent Network (M-SCP) and
the first logical node or the MN-node of the Mobile Network,
i.e. the Home Loca_tion Register/Service Data Point, HLR/SDP.
30 S _ .
These protocols, X-MAP and INAPX are used to request e.g.
either the Location Number, the Call Delivery Information or
both for a particular subscriber. Separate and different pro-
tocols are in the described embodiment used for communication
35 between HLR and SCP and between HLR and MSC/VLR respectively.
One reason for using separate protocols is that some data
which is related to the subscriber is only stored in MSC/VLR,



M5C/ VLR. Data that may be requested by SCF from HLR-and by HLR fronfwBCYVLRf
Is e.g. the Location Nunber and the Call 5 Delivery Information.

The

Locatiqwgy#BEQA i s a nunber defined in MSC/ VLR assigned for a certain area,

e.g. ac

group of cells or one or nore |ocation ar ®&3/SE9H02%4)

Delivery Information indicates to the SCP the probabl e outcong of a cal
del i very

delivery attenpt fromIN The reason for specific call 10
%oroughly di scussed | ater on. Fig.

outcone is provided. This will be nore t

5 shows a flowrdhads ag) Olbéa o drdy, 0cedyr Qndngiy?nga%ger% o%fef
' HLR, has

HLR, receives a service request from'The 15
of the Intelligent Network. Wen the Hone Location Register,

received t henr Q:Wéeiﬁlljdwidﬁ @UHG' Ia@mjifcaaﬂdmkﬂr R SOPLHIR P ddddl &
Smftching ﬁiﬁ%%fltor Loc on %3L tei MBC/ VLR, has to be done If no
|nfornat|on <&ff§9ﬂﬁ *he Home 20 Locati on ‘Regi ster,
HLR reburns the i nf or mati on requested by the SCP of the |nteII|gent net wor k ©
or the conc r f Vld

VB VLR, 1 noPRo i B e DEineaploh (B, Yhe 8xtRadBal oty 25
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wor k, or the | SDN., The Honme Laocation Register, HLR, en sends

petworlsin thisg qwmmedmt fﬁwerri§ Bﬁ?ﬁ’&&?@ﬂ@lﬁ he

The retrieved data might be used in the IN network to decide
whether or not to set up a call to a certain mobile sub-
scriber.

Particularly the IN network will access the HLR via the CS1-
INAPX protocol. The PLMN network is seen as an external
database by the IN network. The HLR is the access point that
collects all the requested data and sends it over the CS1
protocol to the SCF. This is schematically illustrated in

Fig. 4.

The Capability Set 1, Cs- -1, as referred to above defines an
initial subset of 1IN capabilities. It provides network
capabilities to support services which are or will be defined
by . ITU-T (former CCITT) (e.g. Universal Personal
TelecommuniCation Service, Freephone, and Virtual Private
Network Services such as Private NUmber Plan). Cs-1 also
provides capabilities to support the introducticw1of services
that may neither be standardized by CCITT (ITU -T), nor be
part of the proposed set of the targeted services as already
discussed above.

The SDF contains customer and network data for real time
access by the SCF in the execution of an IN prov1ded service.
It interfaces with SCFs as required.

The SDF further contains data relating to the provision or
operation of IN provided services, c.f. ITU-T Q.12XX, "QO-



30-. WNMBC/ VLR supports the protocol. When the MSC/ VLR has received a
request fromthe Honme Location Register, HLR, it determ nes which kind of
data has tWO#S:26Hdched fromthe Visitor Loca- tion Register PEXSEDS®394Nd
eventually fromthe call handler in the Mbile Switching Center, MSC. The
search key received 35 in the MSC/ VLR i s, the | M5l -code. Wen the Hone
Location Register, HLR receives a result an error fromthe con- cerned

M5C/ VLR, it nasther ived intornmatio to t 95/ 26114

PCT/ SE95/ 00292 Elgscc}P&Eg&d‘ﬁWgtﬂ%é?&rk cg’f"f?"c?in%n RS s'gcom‘runl cated to

H\\Ie |5nter|rogat| ng Service Control Point, SCP, of the Intel | i gent Network
nt p | : d

MSC/ VLR res pe?ﬁﬁvg{:{r §n8+"ﬁ£%§§2 ngl al ﬁ%n%{.g? hﬂﬁﬂ?ﬁ or\'/é #}PI‘E&@EE'E%G%%lﬂbR?En

ext ended CS1 ENA?KopLdedcendmrcﬂuatﬁm sRIViCe ltmeﬁ@lapﬁié%ﬂab’eénb'ﬁrow

IS i mpl egent edotNediR othel %Jd&ﬁillﬁfalpﬁﬂtﬁ.lth@st ‘Qolaéﬁéss '%%di‘ﬁﬂlﬁfaloflogic

processed i nformation reéques i e i nterval IS assune
suf fici ent t 0980 tohiabaim $¢R‘§§°ﬁa9£né‘§@|r data n“;féf‘”}"!aﬁ'fénl Fagpired to
reached an erpepceBdi Cal icdl)iddrieselbgie Adbtance, c.f. the in the

'foregoi'n_g _mentioned reference.

" 10 As discussed above, the Location Number and the call Delivery
Information can be retrieved from the GSM PLMN wherein the
Location number indicates the loca:tion_of a mobile subscriber
in the MSC/VLR and wherein the Call'Delivery Information
indicates _the .possible outcome of a call to that mobile

15' subscriber. The results can beaeither'that the call will be'
delivered or that the'call-will be forwarded (describing. the
reason) or that the call will not be delivered (describing

the reason).

20 It is, as mentioned above, possible to retrieve the Location
Number the Call Delivery Information or both informations in
one and the same request '

The protocols for the interface between SCP and HLR are in
25 the described embodiment TCAP on SCCP and MTP of Signalling
System No. 7. _ '

Particularly a spare "Sulbsly_stem Numb_er niay be assigned to the
HLR-SDF application for INAP. In the described embodiment it
30 is also possible to select the SSN per Application (IN
Network with the cooperating HPLMN) in the HLR and the SCF,
as application parameters.
"In a particular embodiment it is e.qg. possible to address the
HLR-SDF using the MSISDN as global title.
35 Preferably the interface complies with _the' data retrieval
operation as described in the.CSl-INAP'specifiCation. |



The Extended MAP protocol X-MAP as further described below is inplenented .
in HLR 20 Furthernore the handling of a conbined request is handled as
descri bed above and HLR does not initiate the X-MAP operat i on_towards

vec/ VLXOMR28H4 \sC/ VLR supports the protocol . 25 The FCIEHP MMt s on
M5C/ VLR are firstly that the X-MAP pro- tocol as further specified belowis
i npl emented in MSC/ VLR wherein furt her2 he handling of. a conbi ned request
is desc- ribed. 30 In the foll owi ng“fhe functioning of the HLR in the

case of a . locati Iy ' gé u go ,%gé SO a
calt el [ e e, fgsteBEla bifldaTety bty G688 EGE b Gikiey i Kal
i nvent i on bes neftniceveske impl@SoperﬁtﬁfpnebuFoltlh@‘é’éeﬁa@f&b%lmts ast iits i s not
limted t QqAlirie NEbt bs%rha%md&alOfopuageénq:nabytoﬂé aaéi-eano&n an
i nformati on shoul d be possibl e_at anX i However,, _upon r i on of
VWO 95/ 261 Pperation and particularly it is also poss,g,é% Qé@gg'
request f dorploné Subsddibidre. Locati on Nunber, HLR anal yses the recei ved
MSI SDN. I f the MsSISDN i's unknown in HLR, the corresponding indication
Si.nce the existing 'specification of the data retrieval
operation does not contain all the ‘necessary data to support
the function:lity of the invention new local Attribute Types
10 are assigned or, such as MSISDN, CUG-Check info (Closed User
- Group), Network Signallnfo, Number of Forwarding, Location

Number and Call Delivery Information.

7

The format and coding of the MSISDN, CUG-Check Info. Network
15 signal Info and the Number of Forwarding is particularly
defined as specified in GSM TS 09.02.

Preferably the Call Delivery Information includes one of the
following reasons: '

20
The call will be delivered, or the call will be forwarded
including one of the following reasons:
- call Forwarding Unconditional CFU is active-operative
25 | and announcement suppression applies -
-  CFU is active-operative and no announcement suppres-
sion applies
- Call Forwarding on Busy CFB is active-operative and
announcement suppress:.on applies
30 - CFB is active-operative and no announcement suppres-
| sion applies
- Call Fcrwarding on not rec_chable CFNRc is ac: .ve-
operative and announcement suppression applies :
- CFNRc is active-operative and no announcement suppres-
35 sion applies ' -

- Single Personal Number SPN is active-operative (this
stands for single personal member which is a supple-



is returned to the SCP. Gtherwi se HLR determnes the IMSI and 5- t he VLR
address. |If the VLR address is not available, the corresponding indication
i s returneWa925/280R, ot herwi se HLR requests the Locati on NumPET/SEOS00294
MSC/ VLR If the IMSlI and the VLR address are available, HLR will issue a°
“nmessage towards the concerned MSC/VIR with the I Ml as 10 search key in
MSC/ VLR and request the Location Nunber fd#3the concerned IMSI. A received
Location Nunber is.forwarded to the SCPin reply to the requested
information. An err BENREY: SETyHCee SReFdd1ed) O rom MBC/ VLR wi | | be mapped
to the corresponding CS1 error and sent to the SCP. The functioning of the
uest

Yocepttonof SnpoERbLOHDY TR e b SyERhAC b3 RERH R A rebeYiRang

fetches the Leeabbns:Nunber based on the known | ocati on of the subscriber.

If the sgbscrlber |§Hgn§“gggrhgﬁgsg/ ﬁgaﬁtneM/applieation par anet er

I ndi cateS 25 whe SO ca Locati on Nunmber - is to be
returned or the cor Fhepsubdserikennpsebagredtihe provi sion of the Location

Nunber is independepheObubaeribale iaf nbhe resehabileer . 30 In the

.follow ng the particular requirements on and func-- tioning of HLR and
MBC/ VLR respett i vel yhfi mexjpug supber of, forwardings has been exceeded.

- CUG-Reject
10 - Subscription violation. Either Bearer Service or
Teleservice not provisioned.
- Any other reason not specified above.

The local Attribute Types that are needed to retrieve the

15 different data are for Location Information the MSISDN number
and for the Call Delivery Information the MéISDN number. CUG-
Checkinfo, Networksignalinfo and Numberofforwarding are
optional.

20 Timer values are operator'defined within the range specified
in CS1-INAP specification.

Upon failure to retrieve the information correctly, in the
particular embodiment, one of the following errors is retur-
25 ned to SCF upon: ' '

Attribute Error, which indicates that an attribute given in
the request is invalid or émbiguous, If none of the attribu-
tes explicitly-listed-in~sé1ection can be returned, then

30 Attribute Error with "problem: no such Attribute or value"
is reported.

. Name Error which indicates that the name used to access the
data item is invalid or finally Service Error which indicates

35 that the SDF database could not be accessed or could not
perform the operation requested, because for instance VLR
could not provide the réquésted infdrmaticn.



relation to a Call Delivery Information request. Requirenents on and
functioning of HLR 35 Upon reception of a request for Call Delivery

| nf or nRig s¥meilyR | 00ks for the subscriber data related tg, nunber
VO 95/ 26114 | per SES3/IRAE

recei ved. Anal og checks are perfornmed as if HLR woul d have been asked to
provide routing information. For exanpgg | SDN Bearer Capability | SDN-BC,
H gh Layer Capability HLC, Low Layer Capability LLC, C osed User G oup
CUG- Checkirhio exrrdrt irethrnedniisbehe obné canesuin vemedawh tah rheceithad higget her

with the I : Y. QFk r Il e recei . If the
recei ved %Eﬁﬁrggﬁﬁg 'm%%%?éﬁgggég %gaﬂg% %Jggta%ﬁ%?y%e itgiee (f\ég' “can be
derived fwdmgthdamec&rnwes,i Atdmidniten Exrer and Rerswdisce [Rrrtat ephony BSC.

The BSC, the nunber of forwar- dings and the CUG information are sent in a
possi bl e request for Call Delivery Information to MSC/ VLR SDF-HLR error -
si t udt i onShgr BPRYBEENTIONGE EFEPEs FoReSnFedate Fo ergor,casess whieh esul t

of the chagks sent has MAiAThesrrorsi b itHer SDFRidparatilon=srudédi NThe

informati gn oul &6 deld MeLEd 40 8% defined as specified in CS1-

he errors sh
INAP specifidation,"as in accordance with GSM TS 09.02. The. -
data retrieval INAP-opera:ion is as alréédy described used
10 between the Service Contrc. Point SCP and the Home Location
Register, HLR. With the invention a number of generic attri-
butes not foreseen in”fhe'recommendations'afe expanded and '”
defined for mobile specific data. The data which is sent from
the SCP to the HLR in the format specified in the GSM TS
5 09.02 is the Mobile”Station ISDN-number, the Closed User
: Grbup check information or CUG-check-info which is a GSM-
specified supplementary service, the Network Signal Infor-
mation and a Number of Forwarding. In response the Service
Control Point,'SCP, may e.g. get, as already discussed, the
20 Location Number and/or Call Delivery In:  -mation.

If, however, an-'errbr occurs, — the corresponding reason is
sent, according to the recommendations for the data retrieval
operation, -to the Service Control Point, SCP. The Mobile Data
25 Location Number and Call Delivery Information are inherent
to the Mobile Network. The location number is defined as a
number defined in MSC/VLR assigned by the operator for a
certain area (which as already explained can be one cell, a
group of cells or one or several location areas). The format
30 of the location number should be defined as specified in
CCITT-Q.763 (white book). The Call I':iivery Information thus
ihdicates’ to the Service Control F.:int, SCP, the probable
outcomé' of a call delivery attempt from the Intelligent
Network, IN as well as the reason for a specific call delivery
35 outcome is provided. '

A timer value assigned to this bperation appropriately opera-



the.result "call will not be delivered" is returned to the 20 SCP. For

SDF- HLR forwardi ng situations, the result "call will be forwarded" together
“with a forwerssi2éy4r eason will be delivered. Wen the result POT/SERS0R2MI ySi S
is that a provide roam ng 25 nunber operation would be invoked, a Call

DeIivery I nfor- mation request is sent to MSBC/VLR...In case MSC/ VLR responds
with "absent subscriber” the HLR continues?® he anaIyS|s in the sane way as -
when "absent subscriber” is returned in the provide roam,ng nu

operation. | ftarcdefingd \eithins & -rapge asyFRRCIELeR ¢ 1S F%e%édlw\gm
MSC/ VLR it isgpaesedcheibhe SCP. For other error causes than "absent
subscriber” HLR performs the mapping to CS1 errors. For all cases except
for Single Personal Nunmber which is an 35 optional extra Service not
defined i n t hGaGEWel awdaydInEpormatipps STomhMSCAVEERr $0dHLR: dspngamddaroto

(Check 115!t | Gaf SHelively NHRSmA RIS 6P HPIK O] UL bEEN LN CRIERbE
PCT/ SE95/ 00294dentigahedi BgTi nisr FRMLOROBE-PEOGESEI NG, done 40P HLRLe
functions of the MSC VLR in the case of a Call Delivery Information request
Wil now be s?gr t1:|l¥e d?gfit',gfgg the' HLR-MSC/VLR protocol or the Mobile
. Application Part X-MAP will be discussed. Particularly, in
10 an advantageous embodiment an Extended or Enhanced Mobile'_
Application Part is used, X-MAP. Whenever the HLR receives
a request from the IN network to retrieve e.g. call delivery
information and if the requested information is not stored
in HLR, HLR will retrieve the data from MSC/VLR and return

15 it to SCF.

The aim of this requirement is to allow HLR'tb;retrieve
information requested for the IN network not stc_o'red in HLR
from MSC/VLR.

20 | . |

' The interface between HLR,and'MSC/VLR is the.extended MAP

protocol, i.e. X-MAP. ' ’

Once the information is fetched, it is transferred to SCF.
25 '

The retrieved data might be used in the 1IN network for

example, to decide whether or not to set up a call to a cer-

tain GSM subscriber. g

30 As already mentioned above the Location Number is a number
defined in MSC/VLR assigned for a certain area, which can be
one cell, a group of cells or one or several location areas.

' The SDF interfaces with SCFs as required.

35 In the SDF data is contained which relates to the provision
or operation of IN provided services.



5 Upon reception of a request for Call Delivery Information MSC/ VLR
identifies the subscriber by means of the IMslI-code. If the MSC/ VLR does

not SuRRQkheie basic service indicated 10  in the Cagh@gb%,%)g&%sd VLR |

I nformation request, the corresponding error is returned.

does not identify the IMSI of the subscriber MSC/ VLR responds to the HLR
according to an application 15 paraggeter as referred to above when

di scussing the func-.tioning of MSC VLR in relation to a Location Number

request. Ki hBg xLRRP! sﬁakatisal | cmhédbﬁeéehéver eHEc0ECRNIRY M Betiadhcat i on
Is returned to HLR_ Thi s procedure d| fers fromihe ordi nar% rocedures for

t he roam HERnBRBeMSHYYIFsi dF iintrpducegds e, fetrieye el PRNBSTt hat
t he ldentsébeddnﬁhlh@nsumaﬁWGsu'subsaﬁihaisksu&&mzbtfmr &anpl& treponds

for 25 Epoafinn NEmber sy seliPRuTReY RatpomRchen SPRE~RRa Boue.
checss asofoint baehandl t:hg samenrequegtcal | s with the correspondi ng

informati on as provided in the Call Delivery Information request fromHLR -*
| f the number of forwardings is not included, it is assumed that the number

of f or war BRAgRe@l remeqts MG VIE gnd | HLR FesRastveler have aleepfE resul t
"cal | wilbebfi defimededbove.r et Whéeﬂai'&mélt&s which are necessary to.

retrieve the information are: the IMSI-number &8 a mandatory

10 parameter which is relevant for the Location In: ormation and
for the Call Delivery information: the IMSI-number as a
mandatory parameter, CUG-check info, Basic Service Code and (
Number of Forwarding as optional parameters. Location
Information as well as call Delivery information can be

15 retrieved in one and the same request for a particular
subscriber. If both the Location Number and the Call Delivery

' 'Information is requested ‘and only one of them is available,

that one will be returned to the HLR. This does not Cause an
operational error. The format in coding of the IMSI, CUG-

20 check-‘nfo, Basic Service Code and Number of Forwarding is
define:: and specified in GSM TS 09. 02

The format and coding of the location number shall be defined
as specified in CCITT Rec. Q.763 (white book).

25 |
The Call Delivery Information includes either the result that
the call will be delivered, or the result that the call will
be forwarded including one of the followirig reasons:

30 CFB is active-operative,
CFNRc is active-operative or | _
SPN is active-operative, or fi_naily that the call will not
be delivered including one of the follow:i.ng_ reasons:

35 The subscriber is busy,
The subscriber is not reachable,
The maximum number of forwardings has been exceeded,



35 * If. the result of the checks is that the call will be offered to a
busy M5, the result "call will be delivered" is returned to HLR WO

95/ 26114 WO095/26114 - - PCT/ SE95/ 00292CTRESS002dae
result of these checks is that the call will be forwarded before paging,
the result "call will be forwarded”" with the appropriate reason is returned
to HLR The for- warded-to number is not cBécked by MSC/ VLR The
originating 5 I N categorxlhas no inppact on the l.ogic. This is al so an

extra opti onafUSsR@ieStxhFahli EoRRrding r?'&ﬂqq'it‘t%ﬂecﬁ“s? o€, (W vinliagdans

when call's arert are othidreddaddr wdiN sgdcified atve Of these checks i's
that the call will neither 10 be forwarded before paging not offered to

t he subscriber, the result "call will not be delivered" with the :
correspondi ngTheasﬁollewinguremb:tS) EAR. Héhereubivedbmsslmlslulai stobethis

cons der gd | dopelrach At hBeht sunlanield. urdalies doP Sl dfed Rl >

roam ng nunber provi si on, storl I sconne on are gOI ng on
in MBC/ VLR | Missimgi @mﬁhmmmwmd&mﬁ% DatatValymal - 20
ling protocol, i.e. the Extended (Enhanced) Mbile Applica-

The error eode values and applicabiiity shall be in accor-

. dance with GSM TS 09.02. | |

.10 '
The timer value assigned to this operation shall be operator
defined within a range of 15-30 seconds.

_ The above mentioned relates to advantageous embodiments. A
15 further number of different embodiments are of course also
possible. In one aspect of the invention it relates to.GSM .
Mobile Specific Intelligent Network Services; One of these
services is the routing of a call to the nearest subscriber.
The nearest subscriber is hereby understood as the current
20 location and not the nearest subscriber line or nearest
default location.
It relates to mobile IN-services that process the location
information. related to 'the eventually called subscriber
25 before any through connection is offered Qr'prbvided. For the
use of a Serviee Logic-Pregram,'SLP, which looks for theﬁ
nearest subscriber (fixed or mobile) to a particular calling
subscriber (fixed/mobile) it is possible to calculate the
- relative distance. The location number of the eventually
30 called subscriber is retrieved by the Service Control Point,
SCP, from e. g. GSM PLMN. For example the eventually called
subscriber could be the nearest taxi, the nearest repalr car
or similar. This is of course merely given as examples. The
service can be reached by_diallihg:a certain service number
35 which is known by the service users.

- A further service is routing of a call depending on the call



tion Part, X-MAP, provides comunication between the second |ogical node .
MSC/ VLR of the I\/bblle Net work and the first |ogical node, HLR of the Mbbile

NetvvorKY Flg fl-%irst i nter- connecting neans or the second signalling
pr ot oco les 25 communi cati on between the Intel P 95(82%or k and

the Mobile Network, in this case between the first |ogical node or the
Service Control Point of the InteI'Iige - Network (M SCP) and the first
| ogi cal node or the M\- node of the Mobi e Net wor k, i.e. t he Hone Locati on

[ 30Q_Th I NAPX :
e tsed SHLAEEE Ae o Wl 15 Rrrun aRanhE O B eGP |
| nf or mat i okN obasegdh dror the peventuedd.ys lﬁasldred)esubSepabere drtd ﬂmftlunnt
pr o- tocol&f&@eénﬁdﬁexﬁeésﬂbéésem nEg%fuésd £ egma' C&éiﬁ%ﬁe,gson

between HLR and SCP and hetween R _respectively

for usi ng RFBAELOR oS ted stPha"Eh%oﬁé’eﬂ'ﬁ“é]\M chaldede| suRecTiPemne

subs@ i berbeﬁomla/nlstﬂw&zgm obhnettion id\VoPbered]4
PCT/ SE95/ 00294 20 such as e.g. location area, cell and call status
information. In the follow ng the application of the SCP-HLR protocol or

t he | NAPXA Smmmamowlmmmm SLP, monitors 'l:he call status of an
eventually called subscriber with a given frequency or a
given time interval. Via this Service Logii Program the

10 calling subs_criber can be informed or warned about the
current status of the eventually cal_led subscriber or the
program can be used to establish a connection to the called 4
subscriber once the eventually mobile subscriber is free or
reachable. Particularly the call could be diverted to an

15 announcement or to another destination specified by the
subscriber of the service. '

The eventually called subscriber referred to J..S particularly
a Mobile Subscriber who wants to be reached by the calling

20 subscriber even if he is busy or not reachable by the net-
work. These services among others can now be provided since
the Intelligent Network can request mobile data from the GSM
PLMN. GSM PLMN is here merely given as an example. As already
discussed above, these data comprise a Location Number and/or

25 Call Delivery Information which is inherent to the Mobile
Network. '

In a network arrangement the actual status of a mobile
subscriber and the current location thereof was not known to
30 the Service Control Point, SCP, before the attempt of a call
. _establishment. With this information the Intelligent Network
is able to provide services specific for_ mobile subscribers,
e.g. GSM-subscribers. At the same time the Mobile Network is
seen as a Service Data Point, SDP, from the Intelligent

35 = Networks point of view. ' '

Furthermore, with known network arrangements it has only been



5 One aimof the inplenentation of the extended CS-1-1NAPX protocol between
the IN and the MN (GSM network is to allow the transfer of information for
cal | delive¥Q%2044the GSM network in this particul ar enbodi PEIVSESSmN294dS
‘the IN network. 10 The retrieved data m ght be used in the IN network to
deci de whether or not to set up a call to a certain nobile sub- scriber. 15
‘Particularly the IN network will access t ®9HLR via the CS1- | NAPX
protocol. The PLMN.network i.s.seen as an external database, the IN
network. The RPRSEPIEctQcreute Galls nt &b aqareqt ‘E‘ﬂ@liéqﬁé’ﬁsé’d’ia’ﬁra
-and sends it baeed bh GHe pLigéntotyt Og‘t :]mdiﬂionTmmfdﬁn&‘dtﬂlimﬁf.édl Itg the
dllustrated in . Fig. 4..The abj i ty. Set -1 as referred. t.o
above def | nes SRt LRG: PUPEChIbEE HFERATE Naving tprpridtipn e he datanitn,
capabilities of sthporeventuatiy whalhedr csubsoribebe dfthmedthzs present

ITGT  gfor nghgﬁgq;ﬂ;}}) t{}e( foQ?t oWy ﬁgb\}&reiggﬁgaﬂb@fl £§ ﬂ%ﬁﬁ LR

‘Servi ce, Freeg . .and Virtua rivate | ervi ces suc ate
Nunber Pl an) . Intelligest, Nefwark beafore anyehrough sannegtdam r oduct i on
-of services that may neither be standardized, by COTT (I TU-T), nor be 30
part of the ProPRIed SPtardlenldior " 9F' § Bt 8- 8nGenEaTY adbosting co
the invention is illustrated. In this particular case it

10 relates to GSM 900/DCS 1800. Continuous lines relates 'to
bearer connections whereas dashed lines illustrate signai-

iing. The Service Switching Functions are integi'ated into the

Mobile Switching Centres, MSCs and GMSC. Therethrough the
network resources can be used much more efficiently. It can -

158 furthermore be seen that a subscriber data exchange between
the Home Location Register, HLR, and the Mobile Service -

Control Poini:, M-SCP, is effected via the interconnecting

means, INAPX, or the first interconnécting means, which is

a second signalling protocol different from the first

20 signalling protocol X-MAP between 'a Home Location
Register/Service Data Point, HLR/S,DP and the Mobile Switching
Center/Visitor Location Register, MSC/VLR, as discussed above
in relation to Fig. 2. The second signalling protocol, or
INAPX is used also for sighalling within the Intelligent '

25 Network, i.e. between the Service Switching Point, SSP, and
the Service Control Points, SCP. Calls may be incomi'ng from
PSTN, PLMN and ISDN, i.e. the Public Switched Telephone
Network, the Public Land Mobile Network and the Integrated
Services Digital Network and the Service Switching Point of

30 the Intelligent Network is the logical node of the
Intelligent Network for incoming calls.

In an alternative embodiment an extended signalling protocol
INAPX' also provides direct communication with MSC/VLR which

35 comprises the Service Data Functions. This is illustrated in
Fig. 6. ' |



The SDF contains. custonmer and network data for real tinme access by the SCF
In the execution of an I N provided service. 35 It interfaces with SCFs
as reqwg &heifgne SDF further contains data relating to the provision or
operation of 1IN provided services, c.f. |TUT Q 12Xx, " GCTSESypIRY 26114
PCT/ SE95/ 00294 21 Series Intelligent Network Recomendations."” The SCF
commands call control functions in theggyocessing of IN provided and/or
custom service requests and it may inter- 5 act with other functional

entities tm G eIteidilidd Witlod it Thd 8cPDEANupAREECath §§8£‘e§a.{ﬁ .
information required to process a call/service logic instance, c.f. the in
the foregdiify 3R PG YRR eYita . an oINAP \updptind seBeEps#en-t he Locati on

Nunmber andidduowert) MG /VIR maynhayebah GDE dunkt iictialiiaad TheemthBes§SM PLMN

ht he NS o iy AR Tnd AU hkpelt and” Bhe Pl pdafPnn frolotite S
possithl e dHR dilgrsif by sending MSASDNehSCE sball thexebybalso Hetrimvets can
e
(descri bi sending the IMSI number to MSC/VLR within the data retri- _
eval operation of the INAPl. Therethrough any data available
in MSC/VLR can be read by SCP. In a particular embodiment
' 10 - data can be updated in HLR (and MSC/VIR).
- The invention shall ‘of course not be llin-li'ted to the shown {
embodiments but it can be varied in a number of different
ways within the scope  of the claims. E.g. may security
15 aspects be considered and the HLR may for example be prdvided
" with the ability to verify that the requesting SCF is allowed
to access subscriber data in HLR e.t.c. -
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t he:reason). 20 It is, as nmenti on above possibt-e-to refiri everip EACED I
Locati on Nunber the Call Delivery | n m" I nform ,
and the saMO986lkst , The protocol s 'ﬁ bet we RCTEEDSA0294 H_R |

are in 25 the described embodi nent TCAP ‘on "S and MIP of Signalling
System No. 7 Particularly a’'spare SubSystem Nunber may be assigned to the

HPLMN) in t SCF, as applicatiron paranmeters. In a particular
enbodi ment it |s e g p055| bie to address the HLR- SDF using the MSI SDN as

HLR- SDF apphis B¢egRe WP, | n the descr?bed enmbodiment it 30 is also
possi bl e to per Application (IN Network with the cooperating

gl obal title. Preferably the i nter(fégﬁ %Arrpl les with the data
retrieval operat ion as descrl bed in the P specificattion. WO

95/ 26114 - PCT/ SE95/ 00294 22 In the
describeg embedi FREE120b¥nHhab] 06 RIBCOHIRET] PEL SIS Nt hﬂaﬁgba;e%e
operation but in qQther enbodinents it i ossible to retrieve data f nor e
t han one per sBﬁ°V|jrd§-ﬁgo§§FX{iPGﬁ %ﬂﬂpﬁ%ﬁﬂ‘&ﬂ‘%ﬁ'ﬁ fqr .ngoaai&}%m"elps-

update data tion within the Mobile and Intelligent Networks respectively
and between at least one logical node of the Intelligent
network and at 1east one logical node of the Mobile Network
10 (PLMN), said means comprising first intra-connecting means -
(X-MAP) providing ¢ommunicatidn between a first logical node
and a second logical node. of the Mobile Netwoi‘k,
characterized in,
that said means for providing communication further comprises
15 first intercdnnecting means ( INAPX; INAPX' ) separate from said
intraconnecting means for providing communication between a
logical node of the Mobile Network (an MN-node) and a first
logical node of the Intelligent Network or a so called IN-
node. -
20
2. Arrangement according to claim 1,
characterlzed in
that first intraconnecting means (X-MAP) comprises a flrst
s:.gnall:.ng. prot_ocol and provides communication between a
25 first and a second Mobile Network node.

3. Arrangement according to claim 2,

characterized in, |

that the first signalling protocol is an Extended or Enhanced
30  Mobile Application Part (X-MAP).

4. Arfangement according to any one of the preceding claims,

characte-rized 'in

that the first interconnecting means (INAPX;INAPX' ) is a
35 second signalling protocol.
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.o PiaC
retrieval operathnls aQB&n%Q t%]n all the necessgly da t-6“€Rppor tiit he
functl | ocal Attribute Typesp(#éq are assi gned
for, su fo (d osed User: Group) Ko/pe29 _
Slgnallnfo Nunber Locati on Nunber ard ball Detrivery

| nformation. The fornat and codlng of 4pe MSI SDN, wor k
15 Signal Info and the Nunber of Formerdlng is p ﬂllum d as
speci f i edsi,n AGBMnERMRMO 2cddrdiHiA Rl digaCal | Del i vefy At £ o

I ncl udes - onﬁ of the follow ng reasons:, 20 The call wll be del i vered, or
|

the call & Pofndr feF in@ &liShg dndof the fol l owing reasons: Call
For war di nghitcondi second siignaldl iagy iprotogolaisven 2ntelligent Medwork

announce ﬁ%)ﬁ%%%i%%s'r’%@tarl&l ﬁ%{ INAPX' (;FU I s active-operative and no
Si appri

announcene res- on ‘Cal I Forwarding on Busy CFB is
acti ®e-operative and announcenent .suppressi on appl I es 30 - CFB is

active-opgra R 0 i
For war di n§ oﬁkﬁé?areﬁe‘gg%a% ES%IEZ%ERC s ac %rgé %%eerﬂaét fve a%gngnnouncer’rent
n

suppr essi GnPafpFidsc ter i zed 1in,
the first logical Mobile Network node (MN-node) is a Home

Location Register.

10
7. Arrangement according to claim 6, -
characterized 1in, i ' !
that the second logical MN-node is a Mobile Switching Cen-
tre/Visitor Location Register (MSC/VLR). |
15 - | R B
8. Arrangement according to any one of the preceding claims,
characterized in, |
that the first logical IN-node is a Service Control Point
(SCP).
20 _
9. Arrangement according'to anyone of the pyeceding.claims'
characterized in,
that the first 1nterconnecting means (INAPX) corinects the
first logical IN-node (SCP) with the first log1cal MN-node
25 = (HLR).

10. Arrangement according to anyone of claims 1-8,

characterized in, R _

that the flrSt interconnecting means, (iNAPX') connects the
30 first logical IN-node with at least the second logical MN-

node.

11. Arrangement according to any one of clalms 1-10,
characterized in,
35 that the first extended interconnecting means, (INAPX) also
| provides for 'signalling between the first logical IN-node
(SCP) and a second logical IN-node (SSP).
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sion applies Single Pers I's active-operat I ve ([thLs HELHASED
for singl eMEI526kH nenb uppl e- WO 95/°26114PCT/SE95/00294
PCT/ SE95/ 00294 23 mentary ser Vi

fied) or th‘e‘ call will not be

del i vered including one of the follow ng reasons: - The subscriber—
is busy. - The subscriber is barred. -33  The subschmummum
-reachabl e. - The maxi num nunber of forwardi ngs has be "I,””",

'CUG Rej ect 1012. Arrangament ignaarding|to iokeinkither Bearer Serbick

-Tel eservi ce net PP H Q.pq_de -+ i z AMYg ot hery reason not specified above
‘The local Attribute Types that are needed to Tetrieve the 15 di fferent

‘data are for [beh the FRFoPFatrghceheINSNCER 18 @ deTre fvwitching Point
Delivery InforesE)n the MSI SDN nunber. CUG Checki nfo, Networksignalinfo
and Nunb%r of f or war di ng are optional . : :
13. Arrangement according to any one of the preceding claims,
characterized in,
that at least the two first nodes of the Intelligent and
) Mobile Networks respectively which are inter-connected, are
10 inter-connected in such a way that subscriber data exchange
is offered/provided between a Home Location __l_iegister {HLR)
and at least one Mobile Service Control Point (M-SCP).

14. Arrangement according to claim 6,

15 characterized in,
that the first MN-node (HLR) acts as a Service Data Point
(SDP) towards the first logical IN-node which is a Service
Control Point (SCP). -

20 15. Arrangement according to claim 14,
characterized 1in,
that the Home Location Register which can be seen as a
Service Data Point, i.e. HLR/SDP comprises Service Data |
Functions -(SDF) and a Home Location Register database'.

25

' 16. Arrangement according to claim 7,
characterized in,
that the second logical MN-node comprises Service Data
Functions (SDF), and a Mobile Switching Centre/Visitor Loca-

30 tion Register-database. |

17. Arrangement accbrding to any one of the preceding claims,

characterized in,

that the Service Switching Functions are integrated in the
35 Visited Mobile Switching Centres (V-MSC).

18. Arrangement according to any one of the preceding claims,



| THIS SHEET HAS BEEN
20 Ti mer val ues are operator defined within the rangegggqgmgg ed i

CS1- | NAP speC|f|d&1iS|Sbwt ¢edre to retrieve tBe—nferm eti-on—cor ctl'y',
mthe@ 6cimar e of ‘the follow ng errors, retur- )

ned to upon: whi ch indicates aﬂ08§?¥W3§?e glven
in the request is |nvaI| or |guous | f none of the attri bu-
explicitly listed in selecti on can be ggturned, theTUM'mm Error
with "problem no such Attribute or value" is repor "H ﬂhlch

i ndi cat esct hata tthe rRARE diged 10 eaeress the data itemis®inval¥ dsor*tinall y
Service Er ndi cates 3 dat abase coul d not._ be
accessed G&aﬁoﬁh Hﬁfmﬁﬁﬁf'ﬁtf‘?np ‘ﬁ&‘é‘péwg%Fbﬁg 'E?[])E%E‘P‘é’a %’e FAN-nst ance
VLR coul d igot nrervictmniceted quozaioad liyn fwdrtiatthen. Inte MR dr 2 Ntivork .

PCT/ SE95/ 00294 24 The error returned is the one encountered which has the
hig- hest priority, the priorities of the errors being the follo- w ng:
NanmeSEr r o9 . AArrabgemefitr accondi®e rto @nyEoner of Sthe preresting: cladmsoned .
error casgsp rgl_aL.t%]tcotererqr {€35¢s gvhi c_,_hrpre sent as INAP errors on the SDF _

operations used
that the signalling protocols apply the CCITT-signalling

system No. 7.

10 20. Arrangemeni: according to any one of the preceding claims,
"characterized in, ' _ _ \(

that when Intelligent Network processing is desired for an
incoming call from e.g. PLMN or PSTN, the call is routed to

15 a Service Switching Point, (SSP), wherein the Service Swit-

' ching Functions (SSF) collect data which is communicated to
the Service Control Point (SCP) via the extended signalling
protocol (INAPX;INAPX'). ' '

20 21. Arrangément according to claim 20,
' characterized in,
that the Service Control Functions (SCF) request mobile data
from PLMN via the Home Location Register/Service Data Point
(HLR/SDP) wvia the extended (second) signalling protocol
25 ( INAPX).

22. Arrangement according to claim 21,

characterized in,

that the Home Location Register/Service Data Point (HLR/SDP)
30 requests déta from the Mobile: Switching Centre/vVisitor

Location Register (MSC/VLR) database, said data being pro-

vided or communicated via the first signélling protocol, the

Mobile Application Part, (X-MAP).

- 35 23. Arrangement aGCOfding- to claim 20,
| characterized 4in,
that the Service Control Functions (SCF) requést mobile data



coding of the errors be defi ned as specified in CSI- NS SHEET HAS BEEN

Q)(/)

specification, as in TS 09.02. The data ret r | BGBFACED
| NAP- oper 2WDO826H4 as aIr “ﬂ used 10 . between t lbeTEEbitese
Contre Point SCP and the Regi ster, HLR Wth the invention a
nunber of generic attri- butes not foreseen in the recomen
expanded and defined for nobile specific dda. The data whi ﬂlllﬁmnmllﬁlllumll
the SCP to the HLRin the format specified in the GSMTS 15 * ©9.'02" st h&.
Mobi | e St ati odir€bslyufizen MBE/VLBsadalsthe Cestpndedc ksecdna netgoaleing
CUG check-i nf [ M specified supplenentary service, the Network
Si gnal Infor-Bﬁéﬁ?gﬁlaEgﬂpgﬁunber of Forwarding. In response the Service
Control Point, SCP, nay e.g. get, as already discussed; the 20 Location
Nunber and/ orz@alir&Agéiﬂéﬂt lddcsr@ing to bhy Bﬁ%ﬁrtn@?zewea& e¥asmst he
correspondi ng reason is sent, according to .the recomendations for the dat a
retrieval operation, to the SerV|ce Control Point, SCP. The Mbile Data 25
Locati on NunberhaadrGal & Peki redyzl ef dr mati ap ‘are i nherent to the Mbile
Net wor k. The t ned a : ned i-n M5C/ VLR
assi gned by t%eggpgﬁgtggg?ié haggg%%i%ga?§§ F%ﬁ?gﬁEgg %Iready expl ai ned can
be one cell, a group of cells or one or several l|ocation areas). The format
30 of the bk | £ ' 763
(white book) The ﬁﬁ De |ver nt or natg)leéir} ue;‘%ﬁ} I ca ggeteg&t %qzis-erﬁ\%ce
Cont r o110 poi (b ane Erﬁbﬁbiez e

that it comprises logical inter-connection of the Integrated

Services Digital Network (ISDN).

- 26. Arrangement according to any one of the preceding claims,
15 characterized 1 n,
‘that the data requested by the Intelligent Network comprises
data which is inherent to the network such as the Location
number and/or Call Delivery Information.

20 27. Arrangement according to anyone_of the preceding claims,
ch arac terized in,
that data is updated in HLR via the extended s1gnalling
protocol (INAPX;INAPX').

25 28. Telecommunication system comprising a cellular mobile
network (MN) and an intelligent network (IN) and means for
providing communication between at least one 1ogical node of
the mobile network (MN) and at least one logical node of the
intelligent network, _

30 . characterized in, . .
that the means for providing communication between nodes of
the mobile and the intelligent network comprises a second
signalling protocol ( INAPX; INAPX') intt_:erconnecting a service
switching point (SCP) with a first logical node of the mobile

35 network which node forms a service data point (SDP) to the
intelligent network (IN) so that data can be transferred at
any time between the mobile network (MN) and the service



out cone of a cal I_deLJ_\/-eLy—a{—t—eﬁap{—T—rom the Intell :IFEH FEIOPARS REEY
nnmn%% m’gb Lded. | A

as the reason for SHES ]geelg Rlaciel i very 35 0
timer i gn tion appropriately ope 95/ 26114
@8@5@2‘? tzaaﬁ‘ y op f-é‘r/smsﬁ)m
I
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PCT/ SE in arange as specified 1n't 1- | NAP
speci fication. Cal mation from MSC/ VLR to HLR is sinmilar to
5 call Delivery Inforrratlon from HLRgt 0 SCP-but it is not identical.

E. 9;[ [ sI sone post - processi ng done in HLI-6€ In the following the HLR- MSC/ VLR
pr ot oco j_\/bgé Ap@é a. I seuNsed.

Parti cul an y, In iﬁtan aﬁggé\fggggugﬁgﬁ%%%?%thegﬁogt g%dzg or Enhanced .
Mobi |l e Application Part is used, X-MAP. Wenever the HLR receives a request
fromthe |i\‘bﬂeéy@£d$m’i@cé6fdiﬁgete @laiml 28glel i very information and if the

requested i orrratlon s_ngt.store |n HR HLR will retrieve the data from
P £% k

MBC/ VLR a fF P18
HLR t® retthavethaffinsti bogieqllemadel oHrtheonobibhet networkt (MNYrdd &n HLR

from MSC/ %&le Location Register (HLR) and in that first intra-
connecting means provides communication between the Home
Location Register (HLR) and a Mobile Switching Center/Visitor
Location Register (MSC/VLR) of the mobile network (MN)
10 whe:-.in the first :.ntra-connecting means (MAP) are different
and separate from the first interconnecting.means (INAPX;

INAPX'). o (

'30.. Method for providing services such as e.g. Universal
15 Personal Telecbmmunications Services (UPT-Services) in a
Mobile Intelligent Network comprising the following steps:

- examining if Intelligent Networking Processing is
reduired; if yes, the method is characterized by the
20 following steps: ' - |
- the incoming call is routed to a Service Switching
. point gf the Intelligent Network,
- the Service Switching Functions of the Service Swit-
ching Point collects relevant data,
25 - the Service Switching Functions .communicéte with
another logical node of the Intelligent Network, the
Service Control Point, via a second signalling pro- -
tocol, an extended Intelligent ‘' Network Applicat:.on
Part(INAPx), ' '
30 - the Service Logic Programme interpreters the data
- ‘the Service Control Functions (SCF) requires data from
the Mobile Network via the extended second signalling
protocol, Intelligent Network Application Part X
(INAPX), '
35 - the Home Location Register/Service Data Point
(HLR/SDP) in the Mobile Network require data from the
Mobile Switching Center/Visitor Location Register

* [ |_ M [ * .

it T‘o . The difof this requirement is to al low,

iy



20 The interface betmeen HER and NBCYVLR |s the extended MAP pFHSB§%'rrﬁA%BEEN

X-MAP. Once the informafh is transferred to|ISCE P¥AGED
retri eved WA%26Ynt be H netvvork for exanpl e PCNSEGASGN29E
whet her or not to.set up er- tain GSM subscriber. 30 As

al ready nentioned above the Locatlon Nunber is a number defined in MSC/ VLR
assigned for a certain area, which can be ®he cell, a group of cells or one

or several locatiom areas. The SDF interfaces wth SCFs as reqU|red 35

In the SDF data is &UﬁFéVﬁgd Watabase #Esato 1EASHRATE| 85 Fho AR | &R of

I N provided servi Ceﬁrov;d&@ 85&-&6%19 from MSC/VLR to M-SCP via INAPX‘
PCT/ SE95/ 00294 26 A new X- MA Beratlon 68%8F?g r|e e In o.for

bet ween HLR afd MsCFRegRHome PﬂF sdapfep Bﬁnﬁot stored
in HLR, for GSM SubGHLRbSDP)Sptbv&deéothexBépb&cbheohtranlanN&ibas afd t he

Cal | Delgvery Inf Or%dﬂ%ﬁﬁiﬁc}quétwor Mo P PE T ddt® SBHE 'GHIVERL:

The reqU|renents on respec |ve y have "a read
required data

- ' the Service Control Functions (SCF) continue with

service interpretation and execution.

* [ L M S *
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been defined above. - The paraneters which are necessary to retrieve the
information are: the I MSI-nunber as a mandatory 10 = paraneter which is
rel evant fWO%R61Mocation Information and for the Call Del i PET{SEIS/00294
information: the | MSI-nunber as a mandat? y paraneter, CUG check-i nfo,

Basi ¢ Service Code and Number of Forwd ing as opti onal paraneters.
Location Information as well as call Delivery information can be 15 .
retrieved in one and the sanme request for a particular subscriber. If both
t he Location Nunber and the Call Delivery Information is requested and only
one of themis available, that one will be returned to the HLR This does
not cause an operaE';I\rcgléefrror. The format in coding of the IMsI, CUG 20
check- nfo, Basic i Code and Nunber rdi ng is ‘defined and
specified in GSM TS 09.02. The format and}caoding Jof they ati on nunber
shal |l be defined as specified in CCTT Reg. '(whr't-e- <=5 The Cal |
Delivery Information includes either the | hat the call will be '
delivered, or the result that the call wll f orwar ded i ncl udi hg one of
the follow ng reasons: 30 CFB is active- opE,MAP ive, CFNRc is I
active-operative pr-SPN-Lsqactive-operati b finall y that theical] wll

not be delivered | ncludi nglone of the fol ovans% rleasons: 35 | MBG/
subscriber is busy PSTN : TUP/ISUP TUP/ISUP | VLR
i I
E PLMN E TUP/ISUP BSSAP/
5 ISDN i DTAP
| ~ TUP/ISUP | ¥~SSP MS
I
pom=ss—sso———-- 4 INAP
: !
M-SCP M-SCP
M-SCP HLR/SDP
- HLR
SCF €S-1 SDF DATA
INAPX BASE
CS-1
INAPX X-MAP
| |Msc/
SSF VLR
D.BASE

M-SSP . MSC/VLR



The subscriber is not reachabl'e, The maxi num nunber of forwardings has
been, exceeded, WO 95/ 26114 _
PCT/ SE95/ OWBW/26¥14CUG- Rej ect, Cal | Forwardi ng reject ed becalPoa/SEDS/ G
violation or any other reason not specified above. The follow ng errors can
be received as result to this 5 ope2&tion: Absent Subscri ber,
Uni dentified Subscriber, Data M ssing, Facility Not Supported, Unexpected
Dat a Val ue. The error code values and applicability shall be in accor-
dance with GSM TS 09.02. 10 The tiner value assigned to this operation
shal | be operator defined wthin a _range of 15-30 seconds. The above
nentioned rel ates to advant ageous F\'It@?i nts. A 15 further nunber of
di fferent enbodi nents are of cours$e "al'sbo possible. In one aspect of the
invention it relates to GSM Mobil e Specific Intelligent Network Services.
One of these services is the routing of _a call to the nearest subscriber.
The nearest subscri ber er eby under $t as| t he gur, t 20 | ocati on
and not thegTEarest blT{J‘Igg‘tEli'ber-l-i'ne-or' n%st -d-e-f-agFM i on.

H i
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| i :
i ! i
| | | MS
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i : PSTN E H y '
U PIMN | GMSC
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: . d - :
' INAPX| | ruyp /1qtip p—--de—am |
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s ST
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! i
5 | PLUN R—
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i P vt— STPI i ISDN |
E EINAPX B INAPX E E
1 | S d
i M—SCP M-SCP
|
| : i
1 i |
] 1 !
b cccrccca—— dmme—— e -
sce HLR/SDP
RETRIEVE -
SCF SDF HLR

RESULT/ERROR
—




It relates to nobile IN-services that process the |ocation informtion
related to the eventually call ed subscriber 25 bef ore any through
connect i on W@9M61¥ ed or provided. For the use of a Servi ce RCESEISBO9Gr am
SLP, which | ooks for the nearest subscriber (fixed or nobile) to a
particular calling subscriber (fixed/ ngpjle) it is possible to calculate
the rel ative distance. The | ocation nunber of the eventually 30 cal |l ed
subscriber is retrieved by the Service Control Point, SCP, frome.g. GSM
PLMN. For exanple the eventually called subscriber could be the nearest
taxi, the nearest repair car or simlar. This is of course merely given as
exanpl es. The serV|ce can be reached by dialling a certain service nunber
35 whi ch ] by ‘the service users. A further service is routing of
“a call depeng he cal |- ‘ae 6114 _

PCT/ SE95/ 00294 28 dellvery i nf M™\ch is provided by the GSM PLMN to
the I N based on the eventuall riber. It further relates to

I N-services that process the ca ery information related to the

eventual ly call ed subscriber 5 . bdfore any through connection is offered.
A service Logic Program SLP, nonitogs the call status of an
rCONVENTIONAL1|
| PROCESSING _;
CALL ROUTED
TO SSP OF
IN
SSF OF SCP
REQUIRE DATA
FROM SCF OF
SCP

REQUIRE
DATA FROM
MSC/VLR

DATA COMMUNICATED
TO HLR/SDP

e rerater—

DATA TO
SCP

-—

SERVICE INTERPRET.
AND EXECUTION
IN SCF




eventual ly called subscriber with a given frequency or a given tine
interval. Via this Service Logic Programthe 10 cal l'i ng subscri ber can
be i nf or reWOP26Hdned about the current status of the event eerisgoseoeded
subscri ber or the program can be used to establish a connection to the
cal |l ed subscri ber once the eventually nobile subscriber is free or
reachable. Particularly the call coul #Me diverted to an 15 announcenent
or to another destination specified by the subscriber of-the service. The
“eventual ly called subscriber referred to is particularly a Mbile
Subscri ber who wants to be reached by the calling 20 subscri ber even if
he i s busy or not reachable by the net- work. These services anong others
can now be provided since the Intelligent Network can request nobile data
fromthe GSM PLMN. GSM PLMN is hére nerely given as an exanple. As already
di scussed above, these data conprise a Location Nunber and/or 25 Cal
Delivery Information which is inherent to the Mbile Network. In a network
arrangenent the actual status of a nobile subscriber and the current

| ocation thereof was not known to 30 t he Service Control Point, SCP,
before the attenpt of a call establishnent. Wth this information the
Intelligent Network is able to provgﬁfq%N65ces specific for nobile
subscri bers, e.g. GSM subscribers. At-*iMe Yane tine the Mobile Network is
seen as a Service Data Point, SDP, fromthe Intelligent

M-SCP HLR/SDP

Cs-1 :
_ ' HLR
scF  |INAPX] | opp DATA

BASE

cs-1
CS-1  |INAPX' | X-MAP
INAPX £ X

MscC/ '
SSF VLR — SDF
D.BASE

M-SSP MSC/VLR



35  Networks point of view Furthernore, with known network arrangenents

IDETF?%EQE?B%Zg?SUlMlﬁmHﬂmHmte calls to the neatest nBERLAGEMENE SHEEE,

‘based on the idenfity or I"ocation information tied to the calling

subscri ber wi thout having information on the |ocation of the eventually
cal l ed subscriber. Wth the present 5 li nvention the location of a nobile
subscriber is known by the Intelligent Network before any through
connect i on. PLAB72§G 3 3996x99508 of a network arrangement according to the

invention is illustrated. In this particular case it 10 relates to GSM
900/ DCS 1800. Continuous lines relates to bearer connections whereas dashed
lines illustrate signal- ling. The Service Switching Functions are

integrated into the Mobile Switching @UAIMS, MSCs and GVBC. Ther et hr ough
t he network resources can be used nmuch nore efficiently. It can 15
furthernore be seen that a subscriber data exchange between the Hone
Locati 6n Re@i sIntelHigentirmobite \siecompunications Nettwoglk, arrgngemenits

effected vi ﬁrb@idiﬂ eLepPIeh BonpREEng IhéRE fr Provildivig cefueaeasct i ng
means, Wi Cl n aithin the Mobile shd Trteiligant Networks Tespective
gent Networks respectively
and between at least one logical node of the Intelligent
network and at least one logical node of the Mobile Network

10 (PLMN), said means comprising first intra-connecting means
(X-MAP) providing communication between a first logical node,
and a second logical node of the Mobile Network, said means
for providing communication further comprising first
interconnecting means (INAPX;INAPX') separate from said

15 intraconnecting means for providing communication between a
logical node of the Mobile Network (an MN-node) and a first
logical node of the Intelligent Network or a so called IN-
node,
characterized in,

20 that the first logical Mobile Network node (MN-node) is a
Home Location Register and the first logical IN-node is a
Service Control Point (SCP) and in that at least the two
first nodes of the Intelligent and Mobile Networks
respectively which are inter-connected, are inter-connected

25 in such a way that subscriber data exchange is
offered/provided between a Home Location Register (HLR) and
at least one Mobile Service Control Point (M-SCP).

2. Arrangement according to claim 1,

30 characterized in,
that first intraconnecting means (X-MAP) comprises a first
signalling protocol and provides communication between a
first and a second Mobile Network node.

35 3. Arrangement according to claim 2,

- it
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20 signalling protocol X-MAP bgy Locati on

Regi ster/ Service Data Point, HLR/ Swﬁwm“mmuﬂﬂglljﬁw tching
Center/Visitor Location Register, MSCI'VLR, ‘'as"di $cussed abOVR?PIU\CFMEﬂT ISHRET
.to Fig. 2. The second signalling protocol, or INAPX is used also tor ’
signalling within the Intelligent 25 Net work, i.e. between the Service
Switching Point, SSP, and the Service Co#% rol Poi nts, SCP. Calls may be
incom ng fromPSTN, PLMN and I.SDN, i_.e. the Public Sw tched Tel ephone
Network, th& PuB Fc@ &nd PoBi fe ZN& forklaMd the Integrated Services Digital
Net wor k andthiat theviirstvsigialinyiprottdcol)is ahlExtémded | @nihansidor k
iIs the |og th t ' t Network for incomng calls. In
an aIternatﬂb@ggﬁbgggﬁéﬁﬁkéﬁné%FéﬁagéLgﬁgﬁélIing protocol | NAPX al so

provi des direct conmmunication with MSC/ VLR whi ch 35 conprises the

Serviceg Datg F ' hiLSnhSak hkUss ! ' ; . /
oeT) Se85/ 0064 L ehRient thgfﬁg?ghén%%dlaﬁngg?h? St b ?ér?cl?\pégzﬁ%z By, o
in the HLR &nd BT ¥R K 2 &4 ®ae Godadi By operation. Mreover, MSC/ VLR

may have anthigh feWst fapaltl (ihtelthidetg® Raank0 (INAPRVINAEK ) MBs —umber

and the VLR addrass froquihe otocol.

10 5. Arrangement according to claim 4,
characterized in,
that the second signalling protocol is an Intelligent Network
Application Part (INAPX;INAPX').

15 6. Arrangement according to anyone of the preceding claims,
characterized in,
that the second logical MN-node is a Mobile Switching Cen-
tre/Visitor Location Register (MSC/VLR).

20 7. Arrangement according to anyone of the preceding claims
characterized in,
that the first interconnecting means (INAPX) connects the
first logical IN-node (SCP) with the first logical MN-node

(HLR).
25
8. Arrangement according to anyone of claims 1-7,
characterized in,
that the first interconnecting means, (INAPX') connects the
first logical IN-node, with at least the second logical MN-
30 node.

9. Arrangement according to any one of claims 1-8,

characterized in,

that the first extended interconnecting means, (INAPX) also
35 provide for signalling between the first logical IN-node

(SCP) and a second logical IN-node (SSP).

o
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5 HLR first by sending MSI SDN. SCP shal |eu & \so retrieve
subscriber and call status related t \‘\“mm t hrou- gh sendi m
| MSI nunber to MSC/ VLR within the dat x aval’ operationﬂipmum%m. -
Theret hrough any data available in MSC/'VLR can be read by SCP. In a
particul ar enmbodi ment 10 data can be uypdated in HLR (and MSC/VLR). The

i nvention shall of course not be linmited3to the shown enbodi nents but it

can be varied in a nunber of :different ways,w fhin the scope of the clains.
E.g. may se?:g_riMrﬁgge‘“?ﬁgpﬁef’grﬂgngoﬁgi ﬂi%ﬂ nd the HLR nay for exanple
be provi dedevwhté tha ebtl ety fozverdfy &ha{ the requesting SCF is all owed

It ol |t gont Shok: PR pdefi, Thd kbt i oge A9 Beavatl, Huuitchilly Roune’

services co(®8P3.ng means for providing comunica- tion within the Mbile
and Ingel ligent Networks respectively and between at |east one |ogical node
of the Intelligent network and at | east one |ogical node

of_.the Il
Net work 10 11.(Arxppgesany aceexdingpke AnyPne f the preceding F%[ég'lﬂ'?:ns
(X-MAP) proxi gi g0rcanguigi @akl @nzbet @eenianf,i rst | ogi cal node

that the Home Location Register (HLR) forming the first MN-
node acts as a Service Data Point (SDP) towards the Service
10 Control Point (SCP) forming the first logical IN-node.

12. Arrangement according to claim 11,

characterized in,

that the Home Location Register which can be seen as a
15 Service Data Point, i.e. HLR/SDP comprises Service Data

Functions (SDF) and a Home Location Register database.

13. Arrangement according to claim 6,
characterized in,

20 that the second logical MN-node comprises Service Data
Functions (SDF), and a Mobile Switching Centre/Visitor Loca-
tion Register-database.

14. Arrangement according to any one of the preceding claims,
25 characterized in,

that the Service Switching Functions are integrated in the

visited Mobile Switching Centres (V-~MSC).

15. Arrangement according to any one of the preceding claims,
30 characterized in, _

that furthermore the Public Switched Telephone Network, PSTN,

is inter-connected logically with the Intelligent Network.

16. Arrangement according to any one of the preceding claims,
35 characterized in,
that the signalling protocols apply the CCITT-signalling

ot Do
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ahd a second | ogical node of the Mobile Networ aracter i z e d
i n, that said nmeans for providing Q“ g“ t her conpri s

first interconnecting means (| NAPX m ﬁ « from sai (BEPLACEMENT SHEET
i ntraconnecting means for providing comfuni'cati on between a | ogi cal node of
the Mobile Network (an M\node) and a first |ogical node of the Intelligent
Network or a so caIIed I N node. 20 2. Aﬁrangenent according to claiml, c

haracteri ze i n, that first intraconnecting nmeans (X-MAP)
conpri ses aSYStem §Pgn3kllng protocol and provi des communi cati on between a
25 first and a second Mobile Network node. 3. Arrangenent according to

claim 2, ac t
protocol i sEZn é&fﬁ%ﬁgog icé%ncﬁc‘)gé{? %nytl\gﬁélééetﬂél cat| onqgakz?'a%‘(‘-sm P).
4. A«rangenenh acroadeny eoramyzogedof ihB.precedlng claims, c har act

.r 1 8° dehal . wh ! fé,l%%rlglt igtint NI PP SB 516 | OB KrelNEBYK Janl S 2
incoming ca 1 from e.g. PLMN or PSTN, the call is routed to
a Service Switching Point, (SSP), wherein the Service Swit-
ching Functions (SSF) collect data which is communicated to
the Service Control Point (SCP) via the extended signalling

10 protocol (INAPX;INAPX').

18. Arrangement according to claim 17,

characterized in,

that the Service Control Functions (SCF) request mobile data
15 from PLMN via the Home Location Register/Service Data Point

(HLR/SDP) via the extended (second) signalling protocol

( INAPX).

19. Arrangement according to claim 18,
20 characterized in,
that the Home Location Register/Service Data Point (HLR/SDP)
requests data from the Mobile Switching Centre/Visitor
Location Register (MSC/VLR) database, said data being pro-
vided or communicated via the first signalling protocol, the
25 Mobile Application Part, (X-MAP).

20. Arrangement according to claim 17,

characterized in,

that the Service Control Functions (SCF) request mobile data
30 directly from MSC/VLR via the extended second signalling

protocol INAPX'.

21. Arrangement according to any one of the preceding claims,
characterized in,
35 that the Mobile Network is the GSM-network.

_—
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32 5. Arrangenent according to claify terized I n,
that the second signalling protocol ”'muaml"!méﬂlmHnjt Net wor k | ication
Part (I NAPX/ I NAPX ). 5 6. Arrangenent atcordimngstosany one ofREP ﬁMENJegﬂﬁfJ
claimts, char acteri zedi n, the first |ogical Mbile Network
node (M\-node) is a Hone Location Register. 10 7. Arrangenent according to

clz'\i/LBjF, gvmh ahr acteri zedin, §hat the second | ogi cal M\-node is
Art angenent 2aecAFERRGERERE SSRGS (35 SBYCERR B HILATECatne,c1aing . ¢ |
I(SZCP)e d20 igcng rhhgt gtngﬁ:;f 'g(rzgt 111Qg'ecal | B-node is a Service Control Point
Foa b e rthat EE0SemRts s Toglel Afttidiedtiod o Hid dnfefeited " °
connect s t hSerwices| Dggdthall Network( SCSPNY.th the first |ogi cal M\-node
5
23. Arrangement according to any one of the preceding claims,
characterized in,
that the data requested by the Intelligent Network comprises
data which is inherent to the network such as the Location
10 number and/or Call Delivery Information. '

24. Arrangement according to anyone of the preceding claims,

characterized in,

that data is updated in HLR via the extended signalling
15 protocol (INAPX;INAPX'). -

25. Telecommunications system comprising a cellular mobile
network (MN) and an intelligent network (IN) and means for
providing communication between at least one logical node of
20 the mobile network, (MN) and at least one logical node of the
intelligent network the means for providing communication
between nodes of the mobile and the intelligent network
comprising first intra-connecting means (X-MAP) providing
communication between a first logical node and a second
25 logical node of the Mobile Network, said means for providing
communication further comprising first inter-connecting means
(INAPX; INAPX') separate from said intra-connecting means for
providing communication between a logical node of the Mobile
Network (an MN-node) and a first logical node of the
30 Intelligent Network,
characterized in,
that said first inter-connecting means comprises a second
signalling protocol (INAPX; INAPX') interconnecting a service
switching point (SCP) being a first logical node of the
35 intelligent network with a first logical node of the mobile
network which node domprises a Home Location Register and
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25 (HLR). 10. Arrangenent according to anyone of clains 1-8, ¢ har ac
t eri zedi n that the first i ans, (I NAPX ) connects
the 30 first logical |INnode wi tlﬂlﬂlﬁﬁ“ﬁlmﬁlllwmﬁcond | ocREPRACEMENT SHEET
11. Arrangenent according to any on€ of claifs 1-10, char acteri z
edi n, 35 that the first extended interconnecting neans, (INAPX) al so
provides for signalling between the firsté|ogical IN-node (SCP) and a
second | ogical I N-pode (SSP).;,. TH S SHEET HAS BEEN.-3 3 12. Arrangenent
accor di ng t ¥hdich pfamms capsgrvigec qata peint o(3PP) nto; the tW%’e‘c"?Qﬁ!‘t
| ogi cg! | N fiestRedrk a(ﬁﬂvﬁéet‘ﬁdﬁ gc_mw F&hnbdsﬁ%nsﬁﬂﬁed%taw:ned _
according t ny one t precedi cl ai s, ar ct r 1.z i
o That ot el Hope Tetisisin, Ml i iof she’ gkt le, peotae WBtfor ks
respecti vel yanéhi thearserviee - comtroledpodnt (SCP) of the intelligent

5 network (IN).

26. System according to claim 25,

characterized in,

that the first intra-connecting means provides communication
10 between the Home Location Register (HLR) and a Mobile

Switching Center/Visitor Location Register (MSC/VLR) of the

mobile network (MN) wherein the first intra-connecting means

(MAP) are different and separate from the first

interconnecting means (INAPX; INAPX').

15
27. Method for providing services such as e.g. Universal
Personal Telecommunications Services (UPT-Services) in a
Mobile Intelligent Network comprising the following steps:
20 - examining if Intelligent Networking Processing is

required; if yes, the method is characterized by the
following steps: _
- the incoming call is routed to a Service Switching Point
of the Intelligent Network,
25 - the Service Switching Functions of the Service Switching
Point collects relevant data,
- the Service Switching Functions communicate with
another logical node of the Intelligent Network, the
Service Control Point, via a second signalling protocol,
30 an extended Intelligent Network Application Part(INAPX),
- the Service Logic Programme interpretes the data
- the Service Control Functions (SCF) requires data from
the Mobile Network via the extended second signalling
protocol, Intelligent Network Application Part (INAPX),
35 - the Home Location Register/Service' Data Point (HLR/SDP)
in the Mobile Network require data from the Mobile

—_—
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ok’

10 I nter-connected in such a way that subscri ber data exchange S

of f ered/ provi ded between a Honme Lo BNE& HLR) and east one
- Mobile Service Control Point (Mscmmnm‘m nt accord BME p[sgfg
15 characteri zed i *n, ‘that The first M\ node (HLR) ac E

a Service Data Point (SDP) towards the first logical INnode which is a
Service Control Point (SCP). 20 = 15. A?rangement accord| ng to claim1l14, c

har acter he .Home Loc t1on

seen as a SerV|é@“éE?%ﬂw%l%énqeq!d%Q%QQ§ Tsegﬁ rV|ce §g§ép¥%n2tlons
(SDF) and a Homadd;ﬁ@hﬁsen diegatt eaksit abar& <25 the Adatagdeenpravédedi ng
toclaim?7, ¢ hcgi%ggt ﬁ MSé/gkﬁ fonM éeg %Qelﬁgpﬁnd Ioglcallhm+node

conpri ses Servi I ons % 1€ Sw tChing
Centre/ Visitor Lthe- Heoe Loeathonegeg 6F96é§%53$€3 Bata \PedRtenent

accordgng to any(gfiRy QﬁP§hﬁr86fH€Q'ﬂﬂecéérﬁiceccbnﬁrélaFﬁnétﬁoﬁslof ded i
n, that the Service SMAtChIn Functlo s, are tnte rate ? %RF Vi.si t ed
o)

Mbbi | e Swi t chi ngIekalidgept. EY°r58W B afiging ﬁeﬂﬁrﬂ rﬁﬂViSﬁg of
t he precedi ng cl @ada,

- the Service Control Functions (SCF) continue with
service interpretation and execution.

10
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that furthernore th Puﬁllli 't HTd Tel ephone Network, PSTN, is
| nt.er-connected | t Intelligent Network. 5
Arrangement accorgliglfmI | lthl ' t he preceding cl ai s, HEPD‘%EMENT SP{EEE r

iz ed I n, that the signalling protocols apply:the cal TT-SI gnal i ng
system No. 7. 10 20. Arrangenent according to any one of the preceding
claims, char acteri zed i ™ that when Intelligent Network

processing is desired for an ingconing c frome.g. PLMN or PSTN, the call
i s rout ed ¥& PFrangement;;aceapd %lﬂg&) C%cﬂ’rﬂ 9q SSP) wherei h the Service

Swit- chingHuat ions ¢ S £adlead dat amwhich is communicated to the

Service Cg troI P0| nt &%P c%lt ti% hgnggd sggpg*z%érgwﬁ{gﬁfﬁgl Péi_}.}]@PX

| NAPX' ) . accor 3 BI3Fm z
edi n, t(rSBP):he Servi ce Control Functlons (SCF) request nobile data from
PLMN i a the Honme Location Register/Service Data Point (HLR/ SDP) via the

ext ended (second) signalling protocol 25 (I'NAPX). 22. Arrangenent
accor di ng 1o Arpangement [pqeqrding to.apypng efjthe; Pﬁec?ﬂ%l’f‘gtq%%a%ﬁe

Location Regi i &F /68 V¢ C& £af az Roiat  (HLAY SDP)
that the Home Location Register (HLR) forming the first MN-
node acts as a Service Data Point (SDP) towards the Service
10 Control Point (SCP) forming the first logical IN-node.

12. Arrangement according to claim 11,

characterized in,

that the Home Location Register which can be seen as a
15 Service Data Point, i.e. HLR/SDP comprises Service Data

Functions (SDF) and. a Home Location Register database.

13. Arrangement according to claim 6,
characterized 1in,

20 that the second 1logical MN-node comprises Service Data
Functions (SDF), and a Mobile Switching Centre/Visitor Loca-
tion Register-database.

14. Arrangement according to any one of the preceding claims,
25 characterized in,

that the Service Switching Functions are integrated in

Visited Mobile Switching Centres (V-MSC)comprising second

logical MN-nodes.

30 15. Arrangement according to any one of the preceding claims,
characterized in,
that furthermore a_ Public Switched Telephone Network, PSTN,
is inter-connected logically with the Intelligent Network.

35 16. Arrangement according to any one of the preceding claims,
characterized in,
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30 -requests data fr ching Centre/ Visitor Location
Regi ster (MSC/ VLR) dat Eﬂmﬂmﬂi “ﬂ@ q;el ng pro- Vi degm:m SHERTEd vi a
the first signalling protoxo e Application X- MAP). 35

23. Arrangenent according to claim20, c har acter i zedi n, that
the Service Control Functions (SCF) request nobile data directly from

MSC/ VLR vi a t he extended secona signaJI4ng protocol | NAPX' . 24. Arrangenent

according to any one of t recedin | ai ms,. 5 z ed
i n, that ¥R I\/%B‘PI SR g sPER&EC neIRRIK . %53 a%h@%g%#%?ha’c'& Qr di ng
to any onssytdmhaNgy etedi ng cl ai nms, 10 characterized i n,
that it conprises logical inter-connection of the Integrated Services
Digital Network (I1SDN). 26. Arrangenent according to any one of the

pr ecedi ng 17 aidrzangement; agcerdiagcto any aneg of ghe preceding ¢lrimgi a
request ed thzyh the Ig\t@l{lgepti Netywg k corpri ses data which is inherent to

t he netwo such as the Location nunber and/ or Call Deljvery Information.
that when Intelligent Network processing is desired for an

incoming call from e.g. PLMN or PSTN, the call is routed to
a Service Switching Point, (SSP), wherein the Service Swit-
ching Functions (SSF) collect data which is communicated to

10 the Service Control Point (SCP) via the extended signalling
protocol (INAPX;INAPX').

18. Arrangement according to claim 17,
characterized in, :

15 that the Service Control Functions (SCF) request mobile data
from PLMN via the Home Location Register/Service Data Point
(HLR/SDP) via the extended (second) signalling protocol
(INAPX). '

20 19. Arrangement according to claim 18,
characterized in,
that the Home Location Register/Service Data Point (HLR/SDP)
requests data from the Mobile Switching Centre/Visitor
Location Register (MSC/VLR) database, said data being pro-
25 vided or communicated via the first signalling protocol, the
Mobile Application Part, (X-MAP).

20. Arrangement according to claim 17,
characterized in,

30 that the Service Control Functions (SCF) request mobile data
directly from MSC/VLR via the extended second signalling
protocol INAPX'.

21. Arrangement according to any one of the preceding claims,
35 characterized in,
that the Mobile Network is_a GSM-network.

— e




20 v27. Arran to anyone of the preceding claims, c h ar
acter. fﬂ"l”“l[ﬂ“ﬂ mjmﬂu S updat ed in HLR vi a tr@g
signal i ng prot ocol € (1 NAPX; ISNAPX' ) . 28. Tel ecomuni Wﬁ@ﬁﬂ
conprising a cellular nobile netvvork (I\/N) and an intelligent network (IN)
and neans for providing communi cati on between at | east one |ogical node of
the nobile network (MN) and at | east oRe | ogi cal node of the intelligent
net wor Kk, har a ter L,z ed i n, that the nmeans for providing
conmuni ¢ aggo n&ﬁﬁ?ﬂgﬁ'ﬁeﬂﬁ o%%c%‘fé{'% BB/ F He'e PEaas CHedmS k
conpri sescahsacend ei gnel i dgzpeotocol fl NAPX; | NAPX') i nt erconnect| ng a

servi ce syhhehifg BOLMaOR) MdVla f JRPgee 35

net work (&N) Ig&egnattedaSer&an:eseDtxgarlrgﬂeNeasuoak éﬂi$DN|)m3 bet ween the mobi | e
netwgrk (M\) and the service 36 control point (SCP) of the |ntel | i gent
network (LN). 29. Systemaccording toclaim28, char acteri zed:

n, 5 thag-tNETANGEPENE ACGOTIRG K& s OB Pt Fhe pReceding claims,

characterized in,

that the data requested by the Intelligent Network comprises
data which is inherent to the network such as the Location
10 number and/or Call Delivery Information.

24. Arrangement according to anyone of the preceding claims,

characterized in,

that data is updated in HLR via the extended signalling
15 protocol (INAPX;INAPX').

25. Telecommunications system comprising a cellular mobile
network (MN) and an intelligént network (IN) and means for
providing communication between at least one logical node. of
20 the mobile network, (MN) and at least one logical node of the
intelligent network the means for providing communication
between nodes of the mobile and the intelligent network
comprising first intra-connecting means (X-MAP) providing
communication between a first logical node and a second
25 logical node of the Mobile Network, said means for providing
communication further comprising first inter-connecting means
(INAPX; INAPX') separate from said intra-connecting means for
providing communication between a logical node of the Mobile
Network (an MN-node) and a first logical node of the
30 Intelligent Network,
characterized 1in,
that said first inter-connecting means comprises a second
signalling protocol (INAPX; INAPX') interconnecting a service
switching point (SCP) being a first logical node of the
35 intelligent network with a first logical node of the mobile
network which node comprises a Home Location Register and
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Home Lkocati omRegister (HCR) and in that first intra- co E cting neans
previ des co ' ' “ﬁﬂm t he Honme Location Registe ﬁﬂﬂﬁ)lfmn(g;ﬁ-
Mobi | e thqummm i Location Register (MSC/VLR) of the noblle
network (MN) 10* ¢ wherdinSthe first intra-connecting neans (MAP) are
different and separate fromthe first interconnecting means (| NAPX;

| NAPX' ). 30. Method for providing servi@es such as e.g. Universal 15
Personal Tel ecommuni cations. Services (UPT-Services) in a Mbile Intelligent

Net wor k comfpteRi igTBfe o F90HGR) 4epsPoirtn(FAPRY it Ithe intRht18@R%or ki ng
]lfr lolcessl n%%@wdiﬂaui(md; téﬁ; ¥YR&t _aaearraalifpl thé Stﬁhﬁﬁﬂﬁiﬂéﬂé&d: ahyt gﬁ:_i.ﬂﬁh

ol | owi ng steps: - i nconi cal] is routed to ervi c in
Poi nt of tPRYYeRRIPiYene ﬁg?ﬁgﬁir,‘ nl-gegls'l:?ﬁeogeﬁ?c%o%f? c’f‘\?ﬂ'éoﬁﬁ ngﬂ(qhgns gf
t he Servi cand®witthe cbergiBei ntonttrokcipoind e(80P)daifa, theé intelligehd

Servige ' c?i- g nctions conmunicate wth another |ogical node of the
IntelTi geﬁ(g#\g V\]/cg)rﬁﬁrhe Service Control Point, via a second signalling :

pro- tocol, an extended Intelligent Network Application Part(lNAPX), 30

- the 3¢I VérStdRILEcEFATRG B tnhenPEsters the data - the Service
Control Functions (SCF regu;iires data fromthe Mobile Network via the

ext ended seddr® Xi@dnal Fifg zed 1i1n,
that the first intra-connecting means provides communication -

10 between the Home Location Register (HLR) and a Mobile
Switching Center/Visitor Location Register (MSC/VLR) of the
mobile network (MN) wherein the first intra-connecting means
(MAP) are different and separate from the first
interconnecting means (INAPX; INAPX').

15 _

27. Method for providing services suc_h as e.g. Universal
Personal Telecommunications Services (UPT-Services) in a
Mobile Intelligenf Network comprising the following steps:

20 - examining if Intelligent Networking Processing is
required; if yes, the method is characterized by the
following steps:

- the incoming call is routed to a Service Switching Point
of the Intelligent Network comprising Service Switching

25 Functions, _
- the Service Switching Functions of the Service Switching
Point collects relevant data,
- the Service Switching Functions communicate with
another logical node of the Intelligent Network, the
30 Service Control Point, via a second signalling protocol,
an extended Intelligent Network Application Part(INAPX),
- Service Logic Programs of the Service Control Point
interprete the data
- the Service Control Functions (SCF) in the Service
35 Control Point (SCP) require data from the Mobile Network
via the extended second signalling protocol, Intelligént

>
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protocol, Intelligent Netwsrk Application Part X (1NAPX), 35 - t he

etvor k roqui re asMNNH AMLFEIN RIS Sui ¢ohi g’ Cont or  vi SEPSRCEUENE sBeer
Regi st er 37 (MsC/ VER) - ddt alfasé& or at |east part of the data is provided

directly fromMSC/ VLR to M SCP via | NABX' , the Honme Location
Regi ster/ Service Data Point (HLR/ SDP) provides the Service Control
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