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INTELLIGENT MOBILE TELECOMMUNICATIONS NETWORK ARRANGEMENT. 

5 TECHNICAL FIELD 

The present invention relates to an intelligent mobile tele­
communications Network arrangement providing services comp­
rising means for providing communication within the Mobile 
and Intelligent Networks respectively and between at least 

10 one logical node of the Intelligent network an~ at least one 
logical node of the Mobil~ Network, 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. 

15 

The invention further relates to a method for ·providing 
s~rvices such as e.g. Personal qommunications Services in a 
Mobile Intelligent Network. 

20 More generally the invention can ~ 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 ser,,ices are wanted which are more advanced and 
even not yet defined by the basic network standards. There 
is a pressure that telecommunications become 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 th~ combination with mobility or Mobile Net­
works is complicated 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 provi(led. Essential is that for 

35 Mobile Intelligent Networks the location of the calling 
subscriber cannot be concluQed from the calling subscriber 
number as is the case for fixed s'1bscribers. On the contrary, 
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the subscriber could be anywhere. It is furthermore essential 
that the· location of the called subscriber cannot be 
concluded-. from the called subscriber number. 

5 STATE OF THE ART 

10 

According to the ITU-T intelligent network recominendations, 
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 ~ere integrated 
internally in the switching systems. Depending on the 
particular_ support data . such as for example the screening 
list, the call instance data it was acting on, such as e.g. 

15 calling party number, and its immanent logic such as e.g. to 
screen a number, the SIB behaves in different ways. With the 
SIB log:ic a. controlling relationsh:ip can · be established 
between the node.that holds a Service Control Function, the 

Service Control Point, SCP, and the node that holds the 
20 Service Switching Functions, the Service Switching Point, 

SSP. For example a Specialized R~source Function, SRF, can 
be invoked if user interaction is acquired, e.g. collect 
digits. This function as well as others may be stand alone 
as an Intelligent Peripheral, IP, or it may be integrated in 

25 the Service Switching Point, SSP. Communications are provided 

by applying the . functional! ty which is provided by the 
Intelligent Network Application Part· Protocol, INAP. The 
signalling is carried out according to the CCITT-signalling 
system No. 7. 

30 

Also the European Telecommunications Standards Institute has. 

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

35 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 specific 

( 
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solutions.· 

Fig. 1 describes a network configuration for ~obile Intelli­

gent Network Services in GSM 900/DCS 1800. The GSM-system as 

5 specified by the ETSI-standards comprises 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 

specified by ITU-T in the Q.1200 series Recommendations and 

10 by ETSI in the Intelligent Network (IN); Intelligent Network 

Capability.Set 1 (CSI),.Core.Intelligent Net~ork 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 corresponds 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 Network services 

is provided to the subscribers which have been given an 

Intelligent Network access category· in the Home Location 

Register, HLR. This category 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 r~utes to the M-SSP are defined in the 

30 gateway and the visited Mobile Switching Centres, G/MSC, 

which are selected if the triggering criteria are met. The 

calling party number 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 control 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 
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· Environment Function, SCEF, which is built on top of the 
Operation and Maintenance System, OMS. This is however not 
shown in the figure. In fig. 1 which is an 9verlay network 
a continuous line relates to a bearer· connection whereas a 
dashed line relates to signalling (signalling system No. 7) • 

ISUP denotes the Integrated Services User Part and TUP deno­
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 calling subscri~sr in the Mobile 

Network in case the called mobile subscriber is not 

reachable. Therethrough the IN can get control back over the 
call and execute the adequate· action depending on the service 

15 allocated to the·· subscriber in the IN. 

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

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

20 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 layer for trans­
portation of user info~ation and an intelligent layer 

25 controlling servic~s. GATE-MSC (G-MSC) is included in the 

transport layer as well as the V-MSC since they provide 
communication parts and the Home Location Register, HLR, is 
included in the intelligent layer~ Both the intelligent layer 

and the transport layer are hierarchical and subdivided into 

30 two levels. 

WO 93/18606 describes an integrated· wired and wireless 
communication network. It is intended to provide mobility 
using the intelligent network IN wherein the IN nodes act as 

35 mobile network node·s. 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· 

( 
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PLMN" always relates to inco~ing calls and a substantially 

normal interface can be said to be provided between entities 

of the cellular network. The invention described in this 

document merely relates to Personal C~mmunications Service 

5 (PCS) and not to simila·r (service data) functionality which 
cannot be achieved through the teaching of this document. 

Thus, none of the shown intelligent Mobile Network ar­
. chi tectures 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. Thus 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, etc, and several s~phisticated 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 which are 
sophisticated, personalized and differentiated. Particularly 

it is an object of the invention to provide an arrangement 

25 with which products 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 Intelligent Network to 
provide services specific for 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 ~ei::vices 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 a~y convenient time, 
e t c, in such a way that e.g. specialized personal services 
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such as e.g. Personal Communication Services are available 
to the mobile subscriber. This means that it is ·a particular 
object of the invention that transfer of information is 
possib1e at any tim~. 

It is particularly an object.of the 'invention to allow the 
' ' 

implementation of advanced IN Services in a Service Control 

Point, SCP. It is · also an embodiment of the invention to 
offer the possibilicyof interfaceto other.networks/vendors 

10 that request mobile specific data. 

These as well as other objects are achieved with a network ( 
arrangement wherein the means for providing communication 
further comprises first interconnecting means ( INAPX: INAPX') 

15 separate from said intraconnecting me!lns 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 prov"'. ding Intell.igent Network:. services in a 
Mobile Network as ·;. tially referred to comprises the follo­

wing steps: 

25 

30 

35 

the incoming call. is routed to a Service Switching 

Point of the· Intelligent Network 
the Service ~witching Functions of the Service Swit-
ching Point collects relevant data, 

the Service Switching Functions communicate via data 

to another logical node of the Intelligent Network, 

the Service Control Point via a second signalling pro­
tocol, an extended Intelligent Network Application 

Part ( INAPX:' INAPX' ) , 
the Service Logic Programme interpre · ;:.1rs 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: INAPX ' )', 
the Home Location Register /Service Data Point 
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(HLR/SDP) in the Mobi1e Network requi~e data from the 

Mobi1e Switching Center/Visitor Location Register 

( MSC/VLR) da~abase or at 1east part ~f the data is 

provided directly from MSC/VLR to M-SCP via INAPX', 

the Home Location Register/Service Data Point 

(HLR/SDP) provides the Service Control Functions of 

the Intelligent Network with at 1east some of the 

required data 

the Service Control Functions (SCF) continue with 

service interpretation and execution. 

Advantageous embodiments of the invention are given by the 

appended subclaims. 

15 For examp1e the first intraconnecting means advantageously 

comprises a first signalling protocol providing communication 

between a first.and a second node of the mobile network, the 

first signalling protocol comprising an extended mobi1e 

application part. The first interconnecting means comprises 

20 advantageously an intelligent network application part. 

Moreover, advantageously the first and the second logical 

Mobi1e Network nodes comprise a Home Location Register and 
a Mobile Switching Center/Visitor Location Register 

25 respectively. 

Particularly the first interconnec~ing means connects the 

first logical IN-node, which may be a Service Control Point 

with the first logical MN-node, e.g. the Home Location 

30 Register. Alternative1y it may interconnect the first logical 
IN-node with (at least) the second logical MN-node, i.e. 

MSC/VLR. 

Particularly the first e~tended interconnecting means also 

35 provides for signalling between a first and a second 1ogical 

IN-node, e.g. a Service control Point and a Service Switching 

Point. · 
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Particularly a telecommunications system is provided which 
comprises a· cellular mobile network arid an intelligent 
network.-wherein communication is provided between at least 
one logical node of the mobile network and at least one 

5 logical node of the intelligent network. Means for providing 
communication between the nodes of the mobile and intelligent 
networks . respectively comprises a second signalling protocol . . . 

interconnecting a service switching · point with a first 
logical node of the mobile network which node forins a service 

10 data point to the intelligent network so that data can be 
transferred at substantially any time be°tTAeen the mobile­
network arid the intelligent network. 

More particularly still the first the first logical node of 
15 the mobile network is a Home Location Reg.ister and the first 

intra-connecting means provides communication between the 
Home Location Register 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. 

25 

30 

35 

BRIEF DESCRIPTION OF THE DRAWINGS 
• 

The invention will in the following be further described 
.under reference to the accompanying drawings in which 

Fig. 2 

Fig. 3 

Fig. 4 

Fig. 5 

Fig. 6 

illustrates one way for the (Mobile) Intelligent 
Network to access to information in the Mobile 
Network, 
illustrates a network arrangement for GSM 900/DCS 
1800 wherein SSF are integrated in MSC and G-MSC, 

schematically illustrates the access of the HLR 
via the CSl-INAP protocol, 
shows a flow diagram illustrating Service Data 
function procedures in GSM PLMN and 
illustrates a further embodiment for interconnec­
tion of network nodes or access to information. 

f 

........ ·· 
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DETAILED DESCRIPTION OF THE INVENTION 

I_n the following an embodiment is described wherein the 

Mobile Ne.twork applies the GSM-standard al though it is clear 

that the arrangement according to the invention is not 

5 restricted t~ comply with the GSM-standard. 

10 

As a start, .the node$ 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 

15 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 

20 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 information and a part·of the mobile location 

25 information allowing incoming calls to be routed to the 

Mobile Switching .center, MSC, for said Mobil.e. Administrative 

actions by the network. · operator on subscriber data are 

carried out in .the Home Location Register, HLR. The Home 

Location Register, HLR, furthermore stores the identies which 

30 are essential to the system •. These are the International 

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. 

35 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 
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cal1ed an MSC-area. The Mobile Switching Center, MSC, takes 
into account the mobile nature of its s~bscribers and manages 
the necessary radio resources, especially those procedures 
wpich are required for handling and updating of_ the location 

5 registration and for·· carrying out the handover. 

The Visitor Location Register, VLR, is a functional unit 
which dynamicall.y stores subscriber information, e.g. loca­
tion area when the subscriber is in the area of.which that 

10 particular VLR is in charge. When a roaming mob: . .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 Ntimber MSRN, or a 
visited network address which senesto route incoming call.s 

15 to that particular mobile. Furthermore,. the .VLR contains 
information which· is needed for the handling of incoming~ 
/outgoing 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 

20 contained in the Visitor. Location :Register is temporary 
mobile subscriber identity if t~is is applicable, the loca­
tion area in which the mobile has been.registered and data . . . 
related to supp1ementary service par•eters. 

25 Now Base Station System, BSS, will be shortly 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, 

30 ass, is subdivided into a control function which is carried 
out by a Base Station Controller, esc, and a radio 
transmi. tting function which is. carried out by the Base 
Transmitter Station, BTS. 

35 The Intelligent Network is in the described embodiment 
specified by CC:tTT in the Q.1200 series and the ETSI-signal­
ling protocols and switching, Intelligent Network Capability 

· .. : .... · .. : 

,,,,:-: .. , 
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Set° 1, Core ·Intelligent Network Application Protocol INAP, 

DE/SPS-3015 recommendations. As referred to above, however, 

the IN can also take other forms. CS-1 provides network 

capabilities to support services defined or in the process 

5 of being defined by ITU-T (former CC ITT), such as e.g. 

Personal Communication 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 ETSI 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-

1i ty to detect requests . for IN-services. Furthermore, it 

20 contains capability to communicate with other physical 

entities which comprise a Service Control Function SCF. Such 

an entity could . e.g. be a Service Control Point SCP. 

Furthermore, it responds 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 further node of the intelligm:it network is the Service 

Control Point, SCP. This node comprises the Service 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 either directly or through a signalling 

network. The SDP ·can be in the SCP' s own network or in 
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another network. Multiple SC?s may contain the same SLPs and 
the same data to improve service reliabi·lity and to 
facilitate load sharing between different Service Control 
Points, SCPs. 

The third node category of the Intellige~t Network to be 
described is the SerVice Data Point, SDP. The Service Data 
Point comprises data used by Service Logic Programs, SLPs, 
to provide personalized or individualized services. Func­
tionally, a Service Data Poi.nt compri.ses Servi.ce 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. 

. . 
For communication between different nodes, according t·o the 
illustrated embodiment the CCITT_-signalli.ng system No 7 is 
applied~ For communication between mobile nodes a protocol, 
a Mobile Application Part, MAP, is app~ied, and for communi­
cation with nodes of the Intelligent Network, an extended 
Capability Set 1 Intelligent Network Application Part, INAP, 
protocol is applied,.in the descri.bed 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 interconnect.ion 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 ISON, ( thi.s is of cours~ also possible 
although it will not be further described here) and has to 
be processed or treated by the Intelligent Network, the call 
wiil be routed to ·the Service Switching Point, SSP, wherein 

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

( 
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in ·a trigger. ·table. The trigger t~ble indicates the data 

items to be fetched and sent to SCF per trigger case. IAI is 

the call -set-up message in the Telephone Use_r Part TUP. IAM 

is the Integrated Services User Part message sent at call 

5 set-up). 

The data is then forwarded by the SSF to the Service Control 

Point, SCP. The communication between the two nodes of the 

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 s1.9nalling 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 communication between the Service co~trol Point compri­

sing the Service Control Functions, SCF of the Intelligent 

Network, IN and the Mobile Network, generally MN, or in the 

particular case, the PLMN, is provided by the exten~ed inter-

20 connecting protocol, the Intelligent Network Application Part 

X, INAP x. As above, the Signalling System No 7 is applied. 

The node in quest~on 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 a11d a Mobile Switching Center/Visitor Location 

30 Register, MSC/VLR databa.se. 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 Service 

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 
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SerVice Data Point, SOP, fr9m the Service Control Point, SCP 

point of view. HPLMN comprises Home Location Register HLR and 
MSC/VLR. Data that may be requested by SCF from HLR and by 
HLR from MSC/VLR is e.g. the Location Number and the Call 

5 Delivery Information. The Location Number is a number defined 
in MSC/VLR assigned for a certain area, e.g. a cell, a group 
of cells or one or more location areas. The Call Delivery 

Information indicates to the SCP the probable outc9me of a 

call delivery attempt from IN. The :!:."eason .for a specific call 

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

Fig. 5 shows a flow diagram on a global procedure. The Home 
Location Register, HLR, receives a service request from The 

15 Service Control Point, SCP, of the Intelli.gent 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 Identity, 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 t~e 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 

·· ... :· 
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corresponding result or error which is communicated to the 
interrogating Service Control Point, SCP, of the.Intelligent 

Network IN. 

5 In the particular embodiment, the general requirements on HLR 

and MSC/VLR respectively will essentially be the following: 

On HLR: 

10 The extended CSl 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 
limit is reached an error indication will be sent to SCP. 

20 

The Extended MAP protocol X-MAP as further described below 

is implemented· in HLR. 

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 ~he handling of a combined request is desc­
ribed. 

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

Further below also a call delivery information request will 
be described !n detail. The invention is of course not 

35 limited to these data· as well as it is not limited to calls, 

neither incoming nor outgoing, but transfer of information 

should be possible at any time. However, upon reception of 
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a request for provision of the Location Number, HLR analyses 
the received MSISDN. 
If the MSfSDN is unknown in HLR, the correspon!lirig indication 
is returned to the SCP. Otherwise HLR determines the IMSI and 
the VLR aQ.dress. If the VLR address is not available, tne 
corresponding indication is returned to SCP, otherwise HLR 
requests the Location Number from MSC/VLR. 
If the IMSI and the VLR address are avai1able, HLR will issue 
a message towards the concerned MSCiVLR with the IMSI as 

10 search key in MSC/VLR and request the L~c:ation Number for the 
concerned IMSI. 

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 corr~sponding CSl error 
and sent to the SCP. 

20 

The functioning of the MSC/VLR when a Location Number is 
requested is the following: 

Upon reception of· a request for provision of the Location 
Number, MSC/VLR fetches the Location Numl>er based on the 
known location of the subscriber. If 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 respectively will be discussed in 
relation to a Call Delivery Information request. 

35 

Requirements on and functioning of HLR: · 

. Upon reception of a request for Ca11 Deli veey Information HLR 
looks for the subscriber data re1ated to the MSISDN number 

':•; .. 
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received. Analog checks are performed as if HLR would have 
been asked to provide routing information. For example ISDN 
Bearer Capability ISON-BC, High Layer Capability HLC, Low 

. ' 

Layer Capability LLC, Closed User Group, CUG-Checkinfo and the 
5 number of forwardings may be r.ecei ved together with the 

MSISDN number. Only one Bearer Capability may be received. 

If the received MSISDN is the main MSISDN and no BSC (Bearer 
Service Code) can be derived from the received information, 

10 HLR uses the Telephony BSC. The BSC, the number of forwar­
dings -and the CUG information are sent in a possible request 
for Call Delivery Information to MSC/VLR. 

SDF-HLR error situations are mapped t_o the corresponding CSl 
15 errors. 

If the result of the checks is that neither routing infor­
mation nor forwarding information 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 11 call will 

be forwarded 11 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 subscriber" the HLR continues the analysis in 

the same way as when "-absent subscriber" is returned in the 
provide roaming number operation. If a Call Delivery Infor-

30 mation result is received from MSC/VLR it is passed to the 

SCP. For other error causes than "absent subscriber" HLR 
performs the mapping to CSl errors. 

For all cases except for Single Personal Number which is an 

35 optional extra Service not defined 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~ 
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spending information is returned to the SCP. 

The functions of the MSC/VLR in the case of a Call Delivery 
Information request will now be shortly described. 

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

If.the MSC/VLR does not support the basic service.indicated 
10 . in the Call Delivery Information request, the corresponding 

error is returned. 

If the MSC/VLR does not identify the IMSI of the subscriber 
MSC/VLR responds to the HLR according to an application 

15 parameter as referred to above when di~cussing the func­
tioning of MSC/VLR in relation to a Location Number request. 
Either the result "call will be delivered" or an error 
indication is returned to HLR. This procedure differs from 
the ordinax-Y 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 responds 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.from 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 idle the result 11 call will be delivered" 

is returned to HLR. 

35 If the result of the checks is that the cal·l will be offered 
to a busy MS, the result 11 call wi·11 be delivered 11 is returned 

to HLR. 

. ....... 

.. · . .i. ... 

( 

. .. ·· ..... 
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If the result· of "these checks is that the call will be 

forw~rded before paging, the result "call. will be forwarded" 

with the appropriate reason is returned to· HLR. The for­

warded-to number is not checked by MSC/VLR. ·The originating 

5 IN category has no impact on the logic. This is also an extra 

optional service which is not defined in GSM. This service 

triggers when calls are to be routed to the IN. 

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 going on 

in MSC/VLR. 

In a particularly advantageous embodiment the first signal.-

20 ling protocol, i.e. the Extended (Enhanced) Mobile Appl.ica­

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 means 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 the Intelligent Network ( M-SCP) and 

the first logical node or the MN-node of the Mobile Network, 

i.e. the Home Location Register/Service Data Point, HLR/SDP. 

30 

These protocols, X-MAP and I.NAPX 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, 
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such as e.g. l.ocation area, cel.l and call. status information. 

In the foll.owing the application of the SCP-~LR protocol. or 
the INAPX is somewhat evaluated. 

·One aim of the implementation of the extended CS-1-INAPX 
protocol between the IN and the MN ( GSM) network is to allow 
the transfer of information for ca11 delivery from the GSM 

network in this particular embodiment towards the IN network. 

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

15 Particularly the IN network will access the HLR via the CSl­
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 CSl 
protocol to the SCF. This is sChematically illustrated in 

20 Fig. 4. 

The Capability Se~ 1, CS-1, as.referred to above defines an 
initial subset of IN capabilities. ~t provides network 
capabilities to support services which are or will be defined 

25 by ITU-T ( foriner CCI TT) (e.g. .Universal Personal 
Telecommwiication Service, Freephone, and Virtual Private 
Network Services such as Private Nwilber Plan). cs-1 also 
provides capabilities to support the introduction of services 
that may neither. be standardized, by CCITT (ITU-T), nor be 

30 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 provided service. 

35 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, "Q-

·~~-.•. ;-.•. 

:·,<(..,.,, 



W095/26114 PCT/SE95/00294 

21 

Series Intelligent Network Recommendations." 

The SCF conunands call control functions in the.processing of 

IN provided and/or custom service requests and it may inter-

s act with other functional entities to access additional logic 

or to obtain service or user data information required to 

process a cal.l/service logic instance, c. f. the in the 

foregoing mentioned reference. 

10 As discussed above, the Location Number and the call Del.ivery 

Information can be retrieved ·from the GSM PLMN wherein the 

Location number indicates the location of a mobile subscriber 

in the MSC/VLR and wher~in the Call Delivery Information 

indicates the possible outcome of a cal.l to that mobile 

15 subscriber. The results can be either 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 Subsystem Number may 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 ~ g. possible to address the 

HLR-SDF usin~ the MSISDN as global title. 

35 Preferably the interface complies with the data retrieval 

operation as described in the CSl-INAP specification. 
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In the described embodiment only data for one subscriber can 

be retriev~d in one operation but in other embodiment~ it is 
- . . 

possible to retrieve data for more than one. person in an 

operatic~ and particularly it is also possible to update data 

5 for one subscriber. 

Since the· existing. specification of the dat~ retrieval 

operation does not contain all the necessary.data to support 

the functionz<:. ti ty of the invention new local Attribute Types 
. . 

10 are assigned i:or, such as MSISJ;>N, ·cuG-Checik info (Closed User 

Group), Network Signalinfo, Number of Forwarding, Location 

Number and Call Delivery Information. 

The format and coding of the MSISDN, CUG-Check Info. Network 

15 Signal Info and the Number of Forwarding is particularly 

defined as specified i~ GSM TS 09.02. 

20 

25 

30 

35 

Preferably the Call Delivery Information includes one of the 

following reasons: 

The call will be delivered; or the call will be forwarded 

including one of t~e following reasons: 

Cali Forwarding Unconditional CFU is active-operative 

and announcement suppression applies 

CFU is active-operative and no announcement suppres­

sion applies 
Call Forwarding on Busy CFB is active-operative and 

announcement suppression applies 

CFB is active-operative and no announcement suppres­

sion applies 
Call Forwarding on not reachable CFNRc is ac-: .. : .. ve­

operati ve and announcement suppression applies 

CFNRc is active-operative and no announcement suppres­

sion applies 
Single Personal Number SPN is active-operative (this 

stands for single personal member which is a supple-
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mentary service specified) or 

the call wi11 not be delivered including one of .the following 

reasons: 
The subscriber is busy. 
The subscriber is barred. 
The subscriber is not reachable. 

The maximum number of forwardings has been exceeded. 

COG-Reject 
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 Deli very Information the MSISDN number. CUG-

Checkinfo, Networksignalinfo and Numberofforwarding are 

optional. 

20 Timer values are operator defined within the range specified 

in CSl-INAP specification. 

Upon failure to retrieve the information correctly, in the 

particular.emb9diment, one of the following errors is retur-

25 ned to SCF upon: 

Attribute Error, which indicates that an attribute given in 

the request-~s invalid or ambiguous. If none of the attribu­

tes explicitly . listed in .. selection 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 requested information. 
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The error returned is the one encountered.which has the hig­
hest priority, the priorities of the errors being the follo­
wing: Name-Error, Attribute Error and Service_Error. 

5 The above mentioned error cases relate to error cases which 
are sent as INAP errors on the SDF. operations used. The 
coding of the errors shall be defined as specified in CSl­
INAP specification, as in accordance. with GSM TS 09.02. The. 
data retrieval INAP-opera~'. Lon is as already described used 

10 between the Service Centro:'" Point SCP and· the Home Location 
Register, HLR. With the invention a nUmber of generic attri-
butes not foreseen in the recommendations are expanded and f 
defined for mobile specific data. The data which is sent from 
the SCP to the HLR in the format specified in the GSM TS 

15 09.02 is the Mobile ·station ISDN-number,, the Closed User 
Group 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 Inf·· ·~mation. 

If, however, an·. error 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 r .:.livery Information thus 
indicates to the Service Control P·.>Lnt, SCP, the probable 
outcome of a call deli very 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 operation appropriately opera-

..... 
.. •,;. 
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tor defined within a range. as specified in the CSl-INAP 

specification. 

Call Delivery Information from MSC/VLR to HLR is similar to 

5 call Deli very Information from HLR to SCP but it is not 

identical. E.g. is some post-processing done in HLR. 

In the following the H~-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 Par1;: 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/~LR and return 

15 it to SCF. 

20 

25 

The aim of this requirement is to all.ow HLR to · retrieve 

information requested for the IN network not stored in HLR 

from MSC/VLR. 

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

protopol, i.e. X-MAP. 

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

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

exampl.e, to decide whether or not to set up a call to a cer­

tain GSM subscriber. 

30 As already mentioned above the Location Number is a number 

defined in.MSC/VLR assigned for a certain area, which can be 

one cel.l., a group of cell.s 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. 
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A new X-MAP operation, called Retrieve Info for IN, between 

HLR and MSC/VLR, is introduced to retrieve information not 

stored in HLR, for GSM subscribers such as fo~ example the 

Location Nwnber and the Call Delivery Information separately 
5 or in one and the same request. 

The requirements onMSC/VLR and HLR respectively have already 
been defined above~ - The parameters which are necessary to. 

retrieve the information are: the IMSI-number r-. s a mandatory 
. . 

10 parameter ·which is relevant for the LOcation In:tormation and 

for the Call Delivery information: the IMSil-number as a 

mandatory parameter, CUG-check-info, Basic Service Code and 
Nwnber of Forwarding as optional parameters. Location 
Information as well as call Delivery information can be 

15 retrieved in one and the same request tor 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 theHLR. This does not cause an 
operational error. The format in coding of the IMSI, CUG-

20 

25 

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). 

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 following reasons: 

30 CFB is active-operative, 
CFNRc is active-operative or 
SPN is active-operative, or finally that the call will not 

be delivered including one of the following reasons: 

35 The subscriber is busy, 
The subscriber is not reachable, 
The maximum number of forwardings has been, exceeded, 
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CUG-Reject, caii Forwarding rejected be~ause of CUG violation 
or any other reason not specified above. 

The following errors can be received as result to this 

5 operation: Absent Subscriber, Unidentified Subscriber, Data 
Missing, Facility Not Supported, Unexpected Data Value. 

The error code values and applicability shall be in accor­

dance with GSM TS 09.02. 

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 or provided. For the .. 
use of a Service Logic Program, SLP, which looks for the 
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 Poin~, 

SCP, from e.g. GSM PLMN. For example the eventually called 

subscriber could be the nearest taxi, the nearest repair car 

or similar. This is of course merely given as examples. The 

service can be reached by dialling a certain service number 
35 which is known by the service users. 

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



5 

W095/26114 PCT/SE95/00294 

28 
. . 

deli very information which is provided _by the GSM PLMN to the 
IN based on the eventually called subscriber. It further 

-
relates to ·IN-services that process the ca.). led deli very 
information related to the eventually called subscriber 
before any through connection is offered. 

A service Logic Program SLP, monitors the call status of an 
eventually called subscriber with a given frequency or a 
given time interval. Via this Service Logic Program the 

10 calling subscriber can be i,nformed or warned about the 
current status of the eventually called subscriber or the 
program can be used to establish a connection to the called 
subscriber once the eventually mobile subscriber is free or 
reachable. Particularly the call couid be diverted to an 

15 announcement or to another destinati.on speeifi.ed by the 
subscriber of the service. 

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

20 subscriber even if he S. s 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 Bbove, these data comprise a Loeation 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 locat:Lon thereof was not known to 

30 the Service Control Point, SCP, before the attempt of a call 
establishment. W:L th this i.nformati.on 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 

.-.. : ." ~:;_ 

-~· .· .. 

'· -~ .: : 
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possible to r6\jte calls to the nearest mobile subscriber 

based on the identity or location inf.ormation tied to the 

calling subscriber without having information on the location 
of the eventually called. subscriber. With the present 

5 invention the location of a mobile subscriber is known by the 
Intelligent Network before any through connection. 

In fig. 3 an example of a network arrangement according to 

the invention is illustrated. In this particular case it 

10 relates to GSM 900/DCS 1800. Continuous lines rela,tes to 

bearer connections whereas dashed lines illustrate signal-
. .. 
ling. The Service Switching Functions are integrated into the 
Mobile Switching centres, MSCs and GMSC. Therethrough the 
.network resources can be used much more efficiently. It can 

· 15 furthermore be seen that a subscriber data exchange between 

the Home Location Register, HLR, and the Mobile Service 
Control Point, M-SCP, is effected via the interconnecting 
means, INAPX, or the first interconnecting 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 /Visi toF Location Register, MSC/VLR, as discussed above 
in relation to Fig. 2. The second signalling protocol, or 

INAPX is used also for signalling within the Intelligent 
25 Network, i.e. between the Service Switching Point, SSP, and 

the Service Control Points, SCP. Calls may be incoming 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 a1ternative 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 .. 
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In an alternate embodiment the SCP can update data stored in 
the HLR and MSC/VLR via an.· INAP updating operation. 
Moreover, MSC/VLR may. have an SDF fuilctioilali tY. ~ Then the SCP 
has to retrieve the IMSI number and the ·VLR address from the 
HLR first by sending MSISDN. SCP shall thereby also retrieve 
subscriber and call status related to data in MSC./VLR throu­
gh 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/VLR). 

The invention ·shall of course not be limited to the shown 
embodiments but it can ~e 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 ~ample be provided 
with the ability to verify that the requesting SCF is allowed 
to access subscriber data in HLR e.t.c. 
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CLAIMS 
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5 1. Intelligent mobile telecommunications Network arrangement 

providing services comprising means for providing communica­
tion within the Mobile and Intelligent Networks respectively 

and between 't 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, 
c h a r a c t e r i z e d i n, 

that said means for providing communication further comprises 
15 first interconnecting 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 

logica~ node of the Intelligent Network or a so called IN­

node. 

20 

2. Arrangement according to claim 1, 

c h a r a c t e r i z e d i n, 

that first intraconnecting means (X-MAP) compris~s a first 

signalling. protocol and provides communic~tion between a 

25 first and a second Mobile Network node. 

3. Arrangement according to claim 2, 

c h a r a·c t e r i z e d i n, 

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

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

c h a r a c t e r i z e d i n, 
that the first interconnecting means (INAPX;INAPX') is a 

35 second signalling_ protocol. 
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5. Arrangement according to.claim 4, 

c h a r a c t e r i z e d i n, 
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that the second signalling protocol is an Intel~igent Network 
Application Part (INAPX:INAPX'). 

6~ Arrangement according to any one of the preceding claims, 
c h a r a c t e r i z e d i n, 
the first logical Mobile Network node (MN-node) is a Home 
Location Register. 

7. Arrangement according to claim 6, 

c h a r a c t e r i z e d i n, t 
that the second logical MN-node is a Mobile Switching Cen­
tre/Visitor Location Register (MSC/VLR). 

8. Arrangement according to any one of the preceding claims, 
c h a r a c t e r i z e d i n, 

that the first logical IN-node is a Service Control Point 
(SCP). 

9. Arrangement according to anyone of the p:i:eceding claims 
c h a r a c t e r i z e d i n, 

that the first interconnecting means (INAPX) connects the 

first logical IN-node (SCP) with the first logical MN-node 
25 (HLR). 

10. Arrangement according to anyone of claims 1-8, 
c h a r a c t e r i z e d i n, 

that ·the first 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 claims 1-10, 
c h a r a c t e r i z e d i n, 

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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12. Arrangement according to ·Claim 11,. 

c h a r a c t e r i z e d i n, 

1 
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that the second logical IN-node is a Service Switching Point 
(SSP). 

13 •. Arrangement according to any one of the preceding claims, 

c h a r a c t e r i z e d i n, 
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 ~egister (HLR) 

and at least one Mobile Service control Point (M-SCP). 

15 

14. Arrangement according to claim 6, 

c h a r a c t e r i z e d i n, . 
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, 
c h a r a c t e r i z e d i n, 

25 

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. 

16. Arrangement accord~ng to claim 7, 
c h a r a c t e r i z e d i n, 
that the second logical MN-node comprises Servic_e Data 
Functions ( SDF), and a Mobile Switching Centre/Visitor Loca-

30 tion Register-database. 

17. Arrangement according to any one of the preceding claims, 
c h a r a c t e r i z e d i n, 

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, 
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34 1111m~ m1~11~11111111 ~· 
c h a r a c t e r i z e d . i n, 

that furthermore the Public Switched Telephone Network, PSTN, 

is inter-connected logically with the Intelligent; Network. 

5 · 19. Arrangement according to any one of the preceding claims, 

c h a r a c t e r i z e d i n, 

that the signalling protocols apply the CCITT-signalling '·:.r: 

system No. 7. 

10 20. Arrangement according to any one of the preceding claims, 

c h a r a c t e r i z e d i n,. 
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) ~ollect data which is communicated to 
the Service Control Point (SCP) via the extended.signalling 

protocol (INAPX;INAPX'). 

20 21. Arrangement according to claim 20, 
c h a r a c t e r i z e d i n, 

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 

25 ( INAPX). 

22. Arrangement according to claim 21, 

c h a r a c t e r i z e d i n, 

that the Home Location Reg·ister/Service Data Point (HLR/SDP) 
30 requests data from the Mobile Switching Centre/Visitor 

Location Register (MSC/VLR) databa~e, said data being pro­

vided or communicated via the first signalling protocol, the 

Mobile Application Part, ·c x-MAP). 

35 23. Arrangement according to ~laim ·20; 

c h a r a c t e r i z e d i n, 

that the Service Control Functions ( SCF) request mobile data 

·- .. '· 
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directly from MSC/VLR via the extended secona signaJ.J.i.ng 

protocol INAPX'. 

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

c h a r a c t e r i z e d i n, · 

that the Mobile Network is the GSM-network. 

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

10 c h a r a c t e r i z e d i n, 
that it comprises logical inter-connection of _the Integrated 

Services Digital Network (ISON). 

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

15 c h a r a c t e r i z e d i 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, 

c h a r a c t e r i z e d i n, 

that data is updated in HLR v1a the· extended signalling 

protocol (INAPX;INAPX'). 

25 28. Tel.ecommunication system comprising a cel.lul.ar mobil.e 

network (MN) and an intelligent network (IN) and means for 

providing communication between at least one logical node of 

the mobile network (MN) and at ·least one logical node of the 

intelligent network, 

30 . c h a r a c t e r i z e d i n .. , 
that the means for providing communication between nodes of 

the mobile and the intelligent network comprises a second. 

signalling protocol ( INAPX: INAPX' ) interconnecting 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 netwc:>rk (MN) and the service 
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control point (SCP) of.the intelligent network (IN). 

29. System-according to claim 28, 

ch a r·a ct er i zed i n , 

that the first logical node of the mobile network (MN) is a 

Home 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 intra-connecting means (MAP) are different 

and separate from the first interconnecting;...means ( INAPX; 

INAPX'). 

30. Method for providing services such as e.g. Universal 

15 Personal Telecommunications Services (UPT-Services) in a 

Mobile Intelligent Network comprising the following steps: 

20 

25 

30 

35 

examining if Intelligent Networking Processing is 

required; if yes, the method 1s characterized by the 

following steps: 

the incoming call is rout~d to a Service Switching 

Point of the Intelligent Network, . . 

the Service Switching Functions of the Servfce Swit­

ching 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 pro­

tocol, an extended Intelligent · Network Application 

Part ( INAPX) , 

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), 

the Home Location Register /Service Data Point 

(HLR/SDP) in the Mobile Network require data from the 

Mobile Switching Center/Visitor Location Register 

11111111111111 111111111111 1111 
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(MSC/VLR) database or at least part of the data is 

provided directly from MSC/VLR to M-SCP.via INAPX', 

the Home Location Register/Service Data .Point 

(HLR/SDP) provides the Service Control Functions of 

the Intelligent Network with · at least some of the 

required data 

the Service Control Functions (SCF) continue with 

service interpretation and execution. 

111111111111111111111111111111 
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