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APPARATUS AND REGISTRATION PROCEDURE IN SUCH A NETWORK

" PTECHNICAL FIELD

The present invention relates to a communication network and more
specifically, but not exclusively, to a mobile radio network which
includes service nodes that are spread over the regions served by
different operators of wire-connected systems or radio systems and

:; ‘terminals that can operate together with these nodes in a manner
{{ pest suited to the users. The invention also relates to a method

" of establishing a connection, and to a registration procedure in

one such network.
BACKGROUND ART

The users of telecommunication networks have becone progreésively
more mobile, due to the new possibilities afforded by radio tech-
nology. For instance, cellular mobile telephone systems have
enabled users in several countries to communicate on a person-to-

" person basis irrespective of where the parties are located. Even

the wire-connected networks afford considerable mobility to
present-day subscribers, for instance as a result of the forward
connection facilities of such networks. '

However, servicing of mobile users is still deficient, partly
because the various areas, such as countries or regions in large
countries, are controlled by mutually independent wire~connected
network or radio network operators, and partly because different
standards are applied, for instance standards such as AMPS, TACS,
NMT, and so on, and because cooperation between these operators is
insufficient.

This deficiency, or shortcoming, is particularly pronounced in the
case of long-distance traffic in large countries and in inter-
national traffic. L ' '
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Although the U.S.A. applies standard EIA/TIA IS-41 which enables
cellular radio telephony subscribers to obtain services from other
operators than their own, the functionality level of such services
controlled by foreign operators is lower than the own operator and
consequently only a minimum of functions are standardized in
EIA/TIA IS-41. Furthermore, the standards of competing operators
are applied only when forced by their subscribers, and not at all
over the whole of the U.S.A.

Different countries, for instance European countries, each have
one or more operators. The cooperation between these operators is
configured such that they cooperate mutually solely with functions
which provide them with income. For instance, if a subscriber in
France connected to the global mobile radio system GSM calls a
GSM-subscriber who resides in Sweden and the Swedish subscriber is
in Spain on business and carries his GSM-mobile station with him,
the égreement is that the Swedish operator may not divulge

‘information from his Home Location Register, HLR, so as to enable

the French-Spanish connection to be established directly, despite
being technically possible in the GSM-system, and the call must be
connected through France-Sweden-Spain, because the Swedish
operator would have no income from the call if it were established
directly.

Interstandard roaming is another problem in long-distance traffic.
If a Swedish NMT (Nordic Mobile Telephone Network) subscriber
travels to England on business and there hires a TACS mobile
telephone, it is impossible for him to debit his NMT subscription,
and only a limited possibility (only a certain number of digits
can be stored for the number referred to) of directing an incoming
call from Sweden directly to England. All he can do is to leave a
message on an NMT telephone answering machine in Sweden asking the
caller to call a given number in England.

The published European Patent Application EP-A2-454,647 describes
a mobile communication system in which the exchange which is
located nearest a given A~subscriber who requests an outgoing call
to a given B-subscriber collects information 'doncerning the place
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of residence of the B-subscriber and then establish a connection
to this place of residence through the shortest route instead of
via domestic exchange of the B-subscriber. The drawback with this
solution to finding an optimal connection route is that it can
only be used when the mobile radio exchanges concerned belong to
one and the same operator or belong to operators which cooperate
with one another. It would be desirable to find a general solution
which is operator-independent and which can be achieved outside
the mobile radio systems concerned in the network.

Sﬁedish Patent Application 9200465-4 describes a method and an
arrangement which can be used together with the present invention
to solve the aforesaid problems.

DISCLOSURE OF THE INVENTION

Thus, it is an object of the present invention to make possible
effective international and interregional traffic with high

" functionality to and from persons who otherwise can only reach one

another via complicated procedures or can be reached only by non-
optimal route selection, or which are given unsatisfactory

functionality levels in cooperation between the national or
regional operators. When referring to different countries in the
following text, this reference is also meant to include the

regions of a large country.

This object is realized in accordance with the present invention
by spreading an international overlay-network of service nodes
(SN) over several countries. Subscribers to cellular or stationary
networks are able to subscribe to the SN-services, which stores
and maintains updated information concerning the functionality of
the subscribers and in which countries the subscribers are
located. The subscribers contribute towards maintaining the SN-
services updated with regard to their functionality and country of
residence, by automatically or manually registering calls with the
SN-services when moving from one country to another. The SN-
services use the registered information to connect calls with the
desired functionality and over the cheapest route to desired B-
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subscriber. The SN-service has at least one access node ("service
node" or "gateway") per country.

The access nodes form superior home location registers (HLR), in
which solely information concerning countries of residence is
stored, whereas detailed information concerning places of
residence is handled by the cellular mobile telephone system of
the country concerned, in its or their home location registers.
The SN-nodes are mutually connected through the agency of data
links between which information is exchanged with regard to the
countries of residence, and are mutually connected via traffic
channels (e.g. telephone lines) for subscriber speech and data
traffic. Long-distance calls are initiated, for instance, with a-
service-prefix (020 in Sweden, 800 in the U.S.A., etc.), plus a
service number, for instance 123456, which identifies the SN-
service and which enables connection to the nearest located SN-
node. The desired B-number, for instance 010.3487685, is then sent
to the SN-service, which organizes the remainder of the call
connection.

Another object of the invention is to offer to subscribers various

" services which they cannot obtain in the public networks, for

instance different call qualities at different prices in the case
of long-distance calls, by using different speech coding rates.

A further object of the invention is to offer these services to
subscribers without subjecting them to new procedures, as far as
possible. This is achieved by special terminals which translate
normal number dialling to the special number dialling, e.g. 020
123456 010 3487685, required to connect outgoing long-distance
calls via the nearest SN~node. The special terminals may include
an analyzer which determines in which cases calls shall be
connected via the SN-node and in which cases they shall be set-up
directly. The analyzer decision table can be updated from an SN-
node in a new country in which the subscriber has just arrived, by
sending an updated table to the special terminal. '
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The inventive communication network is characterized by the
features set forth in Claim 1.

A method for establishing connections in one such communication
network is characterized by the procedures set forth in Claim 8.

A telephone set for use in a communication network according to
Claim 1 is characterized by the features set forth in Claim 11,
while a registration procedure used in such a telephone set is
defined in Claim 12. '

BRIEF DESCRIPTION OF THE DRAWINGS

The invention will now be described in more detail with reference
to the accompanying drawings, in which

Figure 1 is a block diagram which illustrates a communication
network having three mobile radio systems in accordance with the
invention;

Figure 2 is a flowchart associated with the systems according to
Figure 1 and illustrating a known method of setting calls;
Figure 3 is a flowchart associated with the systems according to
Figure 1 and illustrates the inventive method;

Figure 4 is a block diagram which illustrates a known mobile
telephone set that has been modified in accordance with the inven-
tion; and

Figures 5-6 are flow charts which illustrate respectively call
connection and registration in accordance with the invention.

BEST MODES OF CARRYING OUT THE INVENTION
Figure 1 is a block diagram which illustrates schematically three

different mobile radio systems in which those blocks relevant to
the description of the present invention have been included. All

‘three systems utilize one and the same standard, although the

systenms have mutually different system identification and may have
mutually different operators. It is assumed by way of example and
with the intention of facilitating the following description that
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the common standard is the EIA/TIA IS-54 standard, i.e. the
standard adopted by the U.S.A. for mobile radio systems. It is
also assumed that the systems S1, S2, S3 are utilized by different
operators, i.e. two different operators utilize the systems S2 and
S3 and S1, respectively and cooperate mutually so that the three
different systems can communicate with one another. Each of the
systems has a system identification number (SID) which is
characteristic for the system concerned and which is used by the
mobile radio units when registering, for instance.

In the illustrated case, the mobile radio system S1 includes a
known mobile services switching centre MSC1 which is connectead to
the wire-connected public switched telephone network.PSTN, which
connects wire-bound calls to and from subscribers within the area -
or region covered by the system S1 and which also connects
interurban calls to and from the system S1 to remaining systems
S2, S3 and between systems in other areas or regions, for instance
abroad, when the systems $1-S3 all belong to a certain country.

A given mobile subscriber A, for instance a mobile telephone, is
able to establish a connection, or have a connection established
with the mobile services switching centre MSC1 via a base station
(not shown in detail) in a known manner, make a call to another
mobile or wire-connected subscriber within or outside the system
S1. A wire-connected subscriber Al, for instance a typical
telephone, may have a connection established at the public
switched telephone network PSTN for calls to another wire-
connected or cordless subscriber.

In the illustrated case, the mobile radio system S2 also comprises
a mobile services switching centre MSC2 of known kind, which is
connected to the public switched telephone network PSTN. The
illustrated system S2 also includes a first register HLR, a so-
called Home Location Register, which contains typically a list of
all mobile subscribers that belong to the system S2, the so-called
home mobiles, irrespective of where these mobiles are located. The
illustrated system S2 also includes a second VIR, (a so-called
Visitor Location Register), which includes a list of the mobiles
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that have roamed into the system S2 as visitors but which belong
to other mobile radio systems.

Similarly, the illustrated mobile radio system S3 includes a
mobile services switching centre MSC3 and associated home location
register HLR3 and visitor location register VIR3. It is assumed
that the subscriber referenced B in Figure 1 with whom the A~
subscriber in systen S1 wishes to establish a call has roamed from
his home system, system S2, and at the time of the call from
subscriber A is located in system S3.

If the subscriber A in system S1 wishes to set up a call to the
subscriber B who has roamed into the system 3, as illustrated in
Figure 1, this can be achieved in accordance with the earlier
known technique through the home system S2 of the B-subscriber, in
accordance with the flowchart shown in Figure 2.

In this flowchart, it is assumed that the mobile subscriber A will
establish a connection with the subscriber B now located in system
S3. Subscriber A therefore calls his mobile services switching
centre MSCl, which establishes a connection with the mobile
services switching centre MSC2 in system S2 (block 2 in the flow- -
chart).

Because subscriber B belongs to the system S2, the mobile services
switching centre MSC2 makes an inquiry at its home location
register HLR2 and is informed that subscriber B is located in

system S3 (blocks 3 and 5).

The mobile services switching centre MSC2 then connects the
connection incoming from MSC1l to the mobile services switching
centre MSC3 via PSTN. The mobile services switching centre MSC3
then connects the mobile subscriber B after having localized
subscriber B by making an inquiry in the visitor location register
VLR3, and subscriber A has therewith been connected with subscrib-
er B, block 6, 7 in Figure 2. The operator of system S2 will
therewith bill a certain fee for the time of the call over the
connection from system S2 to system S3.
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According to the proposed invention, mobile communication
networks, for instance a network of the kind illustrated in Figure
1, is provided with service nodes and terminals capable of
cooperating with these nodes, i.e. a new subscriber service is
introduced into those systems within which the subscribers can
move when roaming from one system to another. Accordingly, transit
exchanges, preferably PABX-exchanges, are introduced into the
system complex illustrated in Figure 1, these exchanges functio-
ning as access nodes and service nodes for the subscribers of
those systems served by each of the nodes. In the illustrative
embodiment shown in Figure 1, a node (PABX-exchange) solely serves
a given system, although it will be understood that such a node may
.also be extended to serve several systerhs, each being charac-
terized by its system identification number (SID).

In the present case, the designation PSTN stands for the public
switched telephone network, in this case covering the whole of the
U.S.A., including, among other things, local exchanges, transit
exchanges and connections therebetween.

Connected to the PSTN-network is a kxiown PABX-exchange, PABX1l, so
as to form a subscriber service node within the system S1. The
exchange PABX1l may comprise, for instance, a so-called private
exchange MD 110, which is described in "System ASB 501 04" with
document number 1551-ASB50104 Uen from ERICSSON, and is connected,
for instance, to a local exchange in the public network PSTN by
means of a typical PABX-route to the local exchange. The subscri-
ber A, whether a mobile subscriber or a wire-connected subscriber,
is therefore able to connect with the PABX-exchange PABX1 in a
conventional manner.

The private exchange PABX2 is also connected to the public

‘services telephone network PSTN, for instance connected to a local

exchange in the network PSTN in a similar manner as the private
exchange PABX1 is connected to a local exchange in the PSTN-
network at system S2. Finally, a service node is formed in the
system S3 by connecting a private exchange PABX3 to the public
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network PSTN in a similar manner. The reference PSTN has the same
significance in this case as that before mentioned.

The private exchanges PABX1-PABX3 store and update information
concerning the functionality of associated subscribers, including
the location of these subscribers. Updating of the country or
region in which the subscribers are 1located is done by the
subscribers themselves, either automatically or manually, for in-
stance by dialling a code which gives access to the home node, i.e.
in this case to the exchange PABX2, and which discloses to where

- the subscriber has moved, in this case to the region of the systenm

S3. This will be described in more detail below, with reference to
Figure 6.

Updating can also be effected by associated (serving) mobile
telephone exchanges, in the present case the exchange MSC2, with
the aid of the register HLR2, for those mobile telephone subscri-
bers who subscribe to this service with their mobile telephone
operator. This  assumes, however, that the mobile telephone
operators cooperate in accordance with the inventive service. In
this case, the subscribers are able to use known standard mobile
telephone sets which need not register themselves (according to
that described with reference to Figure 6) in addition to the
standardized registration.

A signal path S is formed between the nodes PABX1, PABX2 and PABX3,
and may consist of existing data transmission connections with
associated modem equipment in respective switching centres or
exchanges PABX1, PABX2 and PABX3. Information concerning the place
of residence and possibly also the functionality of the subscri-
bers in respective systems is exchanged over this connection, from
and to said exchanges. Thus, the subscriber B whose home system is
S2 but who has moved to system S3 sends information to his home
service node, i.e. the exchange PABX2, concerning this move. The
service node of the subscriber B has a certain memory space and
when the subscriber has roamed into another system, in this
example system S3, the code for this system is written into the
memory space. The service node of the system S1, i.e. the exchange
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PABX 1, is therefore able to collect information concerning
roaming of the subscriber through the data connection S.

Similarly, when subscriber A belonging to system S1 has roamed
into another system, subscriber A will inform his PABX of the code
of the system into which he has roamed, this code being written
into the memory space reserved for subscriber A in his PABX. The
present invention is not concerned with such roaming, and will not
therefore be described here.

According to the aforegoing, the exchanges PABX1-PABX3 which form

respective nodes of the systems S1-83 can be considered as transit
exchanges and as superior home registers HLR in addition to those
registers HLR1-HLR3 which belong to respective systems S1-S3.

The case when a subscriber A wishes to establish a call connection
in accordance with the proposed method will now be described in
more detail with reference to the flowchart shown in Figure 3.

The subscriber A, for instance a mobile telephone subscriber,
calls his base station (not shown here) and is connected to the
nearest mobile services switching centre MSCl. The call includes
a service number which indicates that subscriber A wishes to be
connected via the service given by the service node belonging to
the home system S1 of the subscriber. Block 1 in the flowchart.

The service call is connected to PABX1l, for instance over a local
exchange in PSTN and a PABX-route, block 2 in the flowchart, and
PABX1 sends to subscriber A a query concerning the number of
subscriber B, block 3 in the flowchart.

The exchange PABX1 receives the number of subscriber B and signals
to the exchange PABX2 over the signalling route S and learns that
subscriber B has roamed into system S3. Blocks 4-5, 8 in the
flowchart. When the exchange PABX2 indicates that subscriber B is
located in his home system, "Yes", the call is connected via PABX1
and PABX2, according to blocks 6, 7 in Figure 3.
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When PABX1 establishes that subscriber B is located in system 83,
("No" in block 5), PABX1 requests a connection with PABX3 over the
public switched telephone network PSTN. This is effected through
a PABX-number, principly in the same known manner as that by means
of which a normal subscriber would be connected from PABX1l to
PABX3 by PSTN. However, PABX1 at the same time sends a request to
PABX3 asking to be first connected with subscriber B in system 83,
blocks 9, 10 in the flowchart. In this case, if PABX3 confirms that
subscriber B is connected in system S3 ("Yes" at block 10), a
connection is established (block 11) between the subscribes A and
B over a route: A - MSCl1l - PSTN - TransitPABX1 - PSTN - Transit-
PABX3 - PSTN - MSC3 «~ B. This connection route has been shown with
arrows in Figure 1.

If the B-subscriber has not been connected by PABX3, this may be
because the B-subscriber has not yet answered. A certain length of

"time is then allowed to pass before connecting the call through

PABX1-PABX3, block 11.

The main difference between the novel call and call-connection
method according to the present invention and the earlier known
technique is that with the inventive system, the home system of
the called subscriber B need not engage in any call-connecting
procedure and need not be encumbered with call time which shall
actually be handled by the visited system. The advantages afforded
thereby are obvious, the extent to which the home system is
occupied is considerably smaller for all roaming home subscribers,
therewith greatly increasing the capacity of the home system for

‘non~-roaming home subscribers and for visiting subscribers which

are unable to utilize the inventive method. Furthermore, the B-
subscriber does not have to pay for the unnecessary additional
cost of routing the call via the home systemn.

In another communication network than the aforedescribed, there
is found a subscriber A from a given country (France) who wishes
to call a roaming subscriber B from his home country (Sweden), but
who is located in a third country (Spain). Although the operators
in these three countries are mutually different, the standard used
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by the three different systems in said countries is the same,
similar to Figure 1. The global mobile radio system GSM is taken
as an example of a common standard, this standard being common to
several European countries, such as Sweden, France and Spain, for
instance. The principles of a service call to the service node
PABX1l, queries and call connection are the same as in the case
illustrated in Figure 1.

A third communication network case differs from the earlier cases
in that, in addition to several countries and several operators,
several standards are also applied. For instance, it can be
assumed that the countries concerned are France which employs the
GSM-standard, system S1, Sweden which employs the NMT-standard,
system S2, and Italy which employs the TACS-standard, system S3.

In the case of three different standards, GSM, NMT and TACS, it is
totally impossible to connect a call from subscriber A in France
to a Swedish subscriber B who has roamed to Italy by means of the
earlier known method. This is because the NMT-mobile telephone
services switching centre MSC2 in Sweden is not programmed to
connect a subscriber with the TACS-mobile telephone services
switching centre MSC3 in Italy, compare Figure 1. Thus, in this
particular case, there is no realistic alternative to the
inventive method.

In this third case, the inventive method is the same as that
employed in the case according to Fiqure 1. The only difference is
that the service node PABX2 in Sweden sends to the French service
node PABX1l the TACS-number which the Swedish subscriber uses in
Italy in addition to the number of the node PABX3 in Italy.

The problem with which the exchange PABX1l is faced is that the
exchange cannot know the TACS-number which the roaming subscriber
B has been given in Italy. Subscriber B may have hired a TACS-set
and’ been given a number which cannot be found available in
exchange PABX1. Consequently, subscriber B effects a registration
at his home service node, by calling the exchange PABX2 in a manner
which will be described further on with reference to Figure 6.
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This exchange is then able, in turn, to inform PABX1 of the new
subscriber B number, in accordance with the method earlier
described in conjunction with signalling between PABX1 and PABX2.

It is assumed that the exchange PABX1 has been informed of the
subscriber B TACS-number, in the aforesaid manner. The exchange
PABX1 sends this number to the exchange PABX3, which with the aid
of the mobile services switching centre MSC3 and associated home
and visitor location registers HLR3, VLR3 establishes that
subscriber B is located in Italy and calls the subscriber. The
call is then connected in the same manner as that described with
reference to Figure 1.

The inventive method and inventive system of obtaining access to
the service nodes PABX1-PABX3 requires minor modification to the
mobile telephone set used in the mobile radio systems S1-S3 and
having signed a subscription to the inventive services.

Figure 4 is a block diagram which illustrates a known mobile
station according to Swedish Patent Application 9200336-7, which
has been modified so as to enable, e.g., subscriber A to use the
mobile station in accordance with what has been described with
reference to Figure 1.

The mobile station 700 has an antenna 710. A transmitter 720 is'

‘connected to the antenna 710 and is controlled by a transmitter

control unit 752. The transmitter is also connected to a signal
processor unit 740. Similarly, a receiver is connected to the
antenna and is used in time multiplex together with the transmit-
ter. The receiver 730 is also connected to the signal processor
unit 740. The blocks 720 and 730 also include radio egquipment for
modulating and demodulating, and equalizers. .

The signal processor unit 740 includes channel coding, channel
decoding and signal processing of speech in both an incoming and
outgoing direction. The signal processor unit 740 is also
connected to a microphone and telephone receiver in block 741, and
to control logic 750. In turn, this control logic is connected to
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the transmitter control unit 752 and to an I/O-block 753 which
adapts the signals for keypads and display windows in block 760.
Modification of the mobile station in accordance with the
invention is realized in the form of data or a program sequence in
the control logic 750 and has been designated 751 "“supplementary
logic". '

The flowchart of Figure 5 illustrates more clearly the modus
operandi of the mobile radio telephone set shown in Figure 4 when
its subscriber uses the service nodes according to Figure 1 and
the Figure 3 flowchart.

The subscriber A in Figure 1 wishes to make a call to the subscri-
ber B who has roamed from his home region S1 to region 83, a fact .
of which subscriber A is unaware. Subscriber A dials the number of
subscriber B on the keypad 760 of his telephone set, according to
Figure 4, and the number is analyzed by the AL-unit 751 in the
mobile telephone set control unit 750. Blocks 1 and 2 in Figure 5.

The logic 751 investigates whether or not the dialled subscriber
number belongs to a subscriber within the same system S1 as the own
subscriber is located, or whether the dialled number belongs to
another system. In the Figure 1 example, subscriber B belongs to
system S2 (San Francisco) but has roamed to system S3 (Los

Angeles), whereas subscriber A is located in system S1 (Chicago).
If the logic 751 now finds that the dialled subscriber B is a
foreign subscriber (i.e. a subscriber which does not have its home
in system S1), "No" in block 3 of the Figure 5 flowchart, the
telephone set calls its nearest service node, i.e. in this case
the PABX-exchange PABX1, by means of a typical call to such an
exchange and over the public switched telephone network PSTN. The
procedure then followed in connecting a call between subscriber A
and subscriber B is the same as that earlier described with
reference to Figure 1. When the telephone set A has established.
that the called subscriber B belongs to the same system as
subécriber A, "Yes" in block 3 of the flowchart, the B-subscriber
is called in a fully normal and known manner in accordance with the
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standard prescribed for the system, block 4, in the illustrated
case the American standard 1S-54.

Each subscriber connected to the service which can be handled by
the servicé nodes according to the above must register with these
nodes in order for the service node of the calling subscriber to
obtain information as to the system into which the called subscri-
ber has roamed. Consequently, the subscriber telephone set, either
an own telephone set which has been carried to the visiting system
or a hired telephone set, must have a program in its control logic
750 which carries out this registration. This is illustrated in
the Figure 6 flowchart. Compare, however, what has been said above
with regard to the case in which the mobile telephone operators
cooperate with one another and in which updating can be effected
by associated mobile telephone exchanges.

It is assumed that subscriber B, who is connected to the services
and is located in visitor system S3, has hired a telephone set
which contains supplementary logic according to the aforegoing,
and activates the telephone set with the intention of being able
to receive incoming calls. The telephone set receives a so-called
noverhead message train®" (OMT, which is standard in the U.S.A.)
from the mobile services switching centre MSC3 of the visitor
system, this switching centre containing, among other things, the
system identification number SID3. Stored in the telephone set is
a system identification number SID2 for the preceding place of
residence, in this case the system S2, and the telephone set
ascertains whether or not these two identification numbers are the
same, blocks 1-3 in Figqure 6. If the two identification numbers
are the éame, "Yes" in block 3, no further measures are taken by
the telephone set. On the other hand, if the numbers are not the
same, "No", the telephone set calls its home service node, i.e.
the exchange PABX2, and registers itself with this exchange, since
the subscriber is at home in system S2. The telephone set regis-
ters its identity and its system identification SID in the system
S3 in which the subscriber is visiting.
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When the subscrib.er roams into the visitor system S3 with his
hired telephone set activated, registration is effected in the
same manner as that described above, beginning with the telephone
set reading the aforesaid OMT.

Registration in accordance with the aforegoing, i.e. transmission
of the subscriber call and identity, can be effected conveniently
over a traffic channel, as opposed to typical registration between
a mobile station and a mobile telephone switching centre effected
by means of standardized signalling.

Another type of call which may be necessary to effect in con-
junction with the use of the service nodes in accordance with the
invention is the so-called "characterization call". Such a call is
primarily concerned with loading new data in the block AL in the
mobile telephone set according to Figure 4, primarily the
telephone number of the nearest service node (PABX). Other para-
meters in the subscriber telephone set may also be concerned,
however. A call of this nature can be initiated by a service node
(PABX) or can be made in conjunction with the aforesaid registra-
tion procedure, when a given service node, for instance the
exchange PABX2, is connected to the subscriber, in this case
subscriber B, due to new SID-registration. The exchange PABX2
loads the logic in the control unit 751 of the subscriber teleph-
one set with the new information according to the above.

The invention has been described with reference to examples in
which the nodes are comprised of private exchanges PABX connected
in the PSTN in the subscriber multiple. It will be obvious to those
skilled in this art, however, that the nodes may alternatively be
comprised of switches in the public switched telephone network
PSTN, wherewith calls may be connected to these switches with a
simple prefix in front of the desired B-number, for instance 300
010 3487685, where 300 is the prefix, or without any prefix at all
when the public switched telephone network PSTN uses the inventive
services for all subscribers.
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The invention has also be described in the aforegoing with
reference to examples in which the nodes are all found in the
telephone network. It will be obvious to those skilled in this
art, however, that the nodes may alternatively be connected to
other networks, for instance to mobile data networks or to several
networks simultaneously, as described in Swedish Patent Applica-
tion 9200465-4 mentioned above. Among other things, this enables
the B-subscriber to be paged in several networks simultaneously.

The storage function can also be centralized in the nodes, by
combining information concerning the system in which the roaming
subscriber B is located, from the individual PABX-exchanges
(according to Figure 1) to a remote central unit which is con-
nected to PSTN.
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CLAIMS

1. A communication network comprising at least three mobile
radio systems (S1, 82, S3), each of which inclu&es at least one
mobile radio services switching centre (MSC1-MSC3) for a number of
mobile subscribers, each having one of said systems (S2) as its
home system and which communicate with mobile radio services
switching centre (MSC3) belonging to the system in which the
subscriber is located; wherein each mobile radio switching centre
is able to maintain connection with a land-based public switched
telephone network (PSTN) -which performs teletraffic services
between and within those areas covered by said mobile radio system
(51-S3) ; and wherein at least one subscriber (B) called by another
subscriber (A) has roamed from the mobile radio system (52) which
constitutes the home system of the subscriber to another radio
system (S3) of said mobile radio systems (S1-S3),
characterized by

t;elecommunication nodes (PABX1-PABX3), each of which is allocated -
to a given mobile radio system (S1-S3) and wherein each

a) stores information relating to the function of given subscri-
bers in the mobile radio system (S2) which constitutes the home
system of said subscribers;

b) stores information relating to the mobile radio system in
which the called subscriber (B) ‘is located; and wherein

c) each (PABX1) of said nodes (PABX1-PABX3) is intended to
establish from an associated mobile radio system (S1) a connection
with a corresponding node (PABX3) which is assigned to the mobile
radio system (S3) in which the called subscriber (B) is located,
thereby enabling the calling subscriber (A) to establish a
connection with the called, roaming subscriber (B).

2. A communication network according to Claim 1,

characterized in that at least said information
relating to the location of said called subscriber (B) is stored
in home location registers (HLR) which control the home location
registers (HLR1-HLR3) located in respective mobile radio systems.

3. A communication network according to Claim 2,
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characterized in that said controlling home location
registers (HLR) are arranged locally in respective. telecom-
munication nodes (PABX1-PABX3).

4. -A communication network according to Claim 2,
characterized in that said controlling home location
registers (HLR) are arranged centrally for all said service nodes
(PABX1-PABX3) .

5. A communication network according to Claim 1,
characterized in that each of said telecommunication
nodes is comprised of a known exchange (PABX) having an incoming
and an outgoing communication route, wherein the incoming
communication route for the exchange (PABX1l) which serves. the
calling subscriber (A) can be connected via switching means in
said public switched telephone network (PSTN) to the mobile radio
services switching centre (MSCl) which belongs to the calling
subscriber (&), and the incoming communication route of the
exchange (PABX3) which belongs to the mobile telephone system in
which the roaming subscriber (B) is located can be connected via
the public switched telecommunication network to the outgoing
communication route of the exchange (PABX1) of the calling
subscriber and the outgoing communication route of the firstmen-
tioned exchange (PABX3) is connected to the mobile radio services
switching centre (MSC3) of the called sﬁbscxfiber (B) over
switching means in the public switched telephone network (PSTN),
and that a signalling route (S) is provided between the calling
exchange (PABX1) and the exchange (PABX2) which belongs to the .
mobile radio system (S2) which constitutes the home system of the
called subscriber (B).

6. A communication network accordlng to Claim 5,
characterized in that said exchange is comprised of an
exchange within the public switched telephone network (PSTN).

7. A communication network according to Claim 5,
characterized in that one or more of said exchanges
is/are comprised of a private exchange (PABX1-PABX3).

| N O D A
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8. A method of establishing a telephone connection between a
first stationary or mobile subscriber (A) and Al respectively) and
a second mobile subscriber (B) in at least one communication
network, comprising a number of mobile radio systems (S1-S3) of
which one is the system (S1) in which the first subscriber (a) is
located and another mobile radio system (S2) is the home system of
the second subscriber (B), but where the second subscriber has
roamed to a third mobile radio system (S3), wherein the first
subscriber calls the second subscriber,

characterized by

a) connecting the first subscriber (A) to a first service node
(PABX1) ; '

b) storing in a second service node (PABX2) which can be reached
by the first service node (PABX1l) information relating to the
function and home residence of the called (B) subscriber after
having roamed into said third mobile radio system (83);

c) connecting the first subscriber (A) so as to obtain access to

said first service node (PABX1l), and informing the service node of
the identity of the second subscriber (B) (blocks 1-4, Figure 3);
d) sending from the first service node (PABX1l) to a second service
node (PABX2) in the second subscriber home system (S2) a query as
to where the second subscriber is located, which is sent to the
first service node (blocks 5, 8); )
e) requesting from the first service node (PABX1l) a connection
with a third service node (PABX3) belonging to the mobile radio
system (S3) in which the second subscriber (B) is located and also
requesting the third service node (PABX3) to establish a connec-
tion to the second subscriber (block 9); and

f) establishing a traffic connection from the first to the second
subscriber when the connection according to step e) has been
established.

9. A method according to Claim8, characterized in
that the second mobile radio system (S2) which constitutes the
home ‘system of the second subscriber (B) is the same as the first
mobile radio system (S1) which constitutes the mobile radio system
in which the first subscriber (A) is located.

_
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10. A method according to Claim8, characterized in
that the first service node can be reached by a calling subscriber
on this service node by means of a service number specific for said

21

service node.

11. Subscriber telephone set having a given identity in a mobile

radio system in conjunction with establi'shing a telephone

connection between a first mobile subscriber (A) and a second
mobile subscriber (B) by means of a number of service nodes
(PABX1-PABX3), each of which is assigned one of a number of mobile
radio systems (S1-S3), of which a first system (S1) constitutes
the system in which the first subscriber (A) is located and a
second mobile radio system (S2) constitutes the home system of the
second subscriber (B) but where the second subscriber (B) has

" roamed to a third mobile radio system (S3), wherein the first

subscriber sends a call for the establishment of a connection over
associated service nodes (PABX1, PABX3),
characterized by logic elements and memofy elements
(751) for '

a) storing a number of instructions relating to those subscribers
which are connected to the service afforded by said service nodes
(PABX1-PABX3) and for deriving from these instructions the home
system and function of respective subscribers; and

b) in conjunction with said call and when the called subscriber .
belongs to a mobile radio system other than the system of the
calling subscriber (A) calling the service node (PABX1l) which is
assigned to the system in which the calling subscriber (A) is
located, for requesting that this service node (PABX1) establishes
a connection with the called subscriber (B) in cooperation with
the service node (PABX3) of the called subscriber (B).

12. A method of registering a mobile radio telephone set having
a given identity in a mobile radio system in conjunction with es-
tablishing a telephone connection between a first stationary or
mobile subscriber (A) and a second mobile subscriber (B) by means
of a number of service nodes (PABX1-PABX3), each being assigned to
one of a number of mobile radio systems (S1-S3), of which a first
system (S1) constitutes the system in which the first subscriber
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(A) is located and a second mobile radio system (S2) constitutes
the home system of the second subscriber (B) but where the second
subscriber has roamed to a third mobile radio system (S3), wherein
the first subscriber sends a call for the establishment of a
connection to the second subscriber (B) over associated service
nodes (PABX1, PABX3) but lacks information relating to the systen
in which the called subscriber is located, characterize
d in that the second subscriber telephone set obtains information
from the third mobile radio system (S3) relating to its systenm
identity (SID1) and calls the service node (PABX2) which is
assigned to the second subscriber home system (S2) so as to
deliver said information to said service node.

13. A method according to Claim 12, characterized in
that when information relating to telephone set identity is also
missing, this information is obtained from the third mobile radio
system (S3), ‘and said service node (PABX2) is called with the
intention of delivering information relating to the identity of
this telephone set to said service node. ‘
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