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BACKGROUND ART

The users of telecommunication networks have becone progreésively

more mobile, due to the new possibilities afforded by radio tech-

15 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

20 . 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

25 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 J.n large countries and in inter-
30 national traffic. ' '



NMI, and so on, and because cooperation between these operators is
insufficient. This deficiency, or shortcomng, is particularly pronounced
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Different countries, for instance European countries, each have
10 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
15 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

20  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

25 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

30 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
35 to a given B-subscriber collects information 'doncerning the place
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10 Swedish Patent Application 9200465-4 describes a method and an
arrangement which can be used together with the present invention

to solve the aforesaid problems.
DISCIOSURE OF THE INVENTION

Thus, it is an object of the present invention to make possible
15 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
20 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
25 (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-
30 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-



solution to finding an optinmal connection route is that it can 5 only be
used when the nobil e radi o exchanges concerned belong to one and the sane
operator or belong to operators which cooperate with one another. It would
be desirable to find a general solution which is operator-independent and
whi:ch can be achi eved outside the nobile radio systens concerned in the
network. 10 Swedi sh Patent Application 9200465-4 (equivalent to
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trafflc. 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-

15 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
20 ' 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
25 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
30 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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BRIEF DESCRIPTION OF THE DRAWINGS

10 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;

15 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

20 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

25 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
systens have mutually different system identification and may have

30 mutually different operators. It is assumed by way of example and
with the intention of facilitating the following description that



15 service and whi ch enabl es connection to the nearest |ocated SN- node.
The desired B-nunber, for instance 010 3487685, is then sent to the
.SN-servi ce, which organizes the remai nder of the call connection. Another .
object of the invention is to offer to subscribers various 20 services
whi.ch they cannot obtain in the public networks, for instance different
call qualities at different prices in the case of |ong-distance calls, by
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10 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

15 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

20 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

25 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
30 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
35 Visitor Location Register), which includes a list of the mobiles



A nmet hod for establishing connections in one such conmunication network is

characterized by the procedures set forth in Caim8. 5 A tel ephone set

.for use in a comunication network accordi7ng to Claim1l is characterized by
the features set forth in Claim1l, while"a registration procedure used in
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Al ~ subscriber A is located in system S3.

10 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.

15 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- -
20 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).

- 25 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

30 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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10 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).

15 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

20 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

25 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
30 ‘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



A given nobil e subscriber A for instance a nobile telephone, is able to
establish a connection, or have a connection established 20 with the
nobi |l e services switching centre MSC1 via a base station (not shown in
detail) in a known manner, nake a call to @nother nobile or wire-connected
subscriber wthin or outside the system S1. A wi re-connected subscriber A,
for instance a typical tel ephone, may have a connection established at the
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stance by dialling a code which gJ.ves access to the home node, i.e.
in this case to the exchange PABX2, and which discloses to where
10 ~ 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

15 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

20 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
25 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
30 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
35 memory space. The service node of the system S1, i.e. the exchange



nobi |l e services switching centre MSC3 and associ ated hone | ocation 5
register HLR3 and visitor location register VLR3. It is assunmed that the
.subscriber referenced Bin Figure 1 with whomthe A- subscriber in system
S1 wishes to establish a call has roamed ¥¢ om his home system system S2,
and at the tinme of the call fromsubscriber Ais located in system S3. 10
If the subscriber Ain system Sl wishes to set up a call to the subscriber

B who has i nt.o the system S ag illustrated_in Fiqure 1, this_can
be honi ove AR ghtolfart et Ear e BRLE, bk, SRREERE | dmshemst iR otighCeReiRf e
- system S2 cbamiagBofubber s$bkscribencthureimght &he dataheohneathiont Sshown in

Figure 2. 15 In this flowhart, it is assunmed that the nobile subscriber
A-w |l establish a connection with the subscriber B now |ocated in system

S3. Subscr Siadilanlysr shan shseriker dhhelonging & syFtemi$y hant reapsd:,
\Awg icgh_ est aliltnitihggoe%léeri@g&é@p s\#ﬁéffbﬁ%%h’vin aemamegi&vmmid% t@x@_lbbaeB
in syste ock.,2.in the flow chart). Becausge subscri ber

el onge & 5 Othahs, s¥BFes, introvideh beLbas eaneds | EhiRCSRR, PeLECIT HEERD
an inquiry istd thehmemokgcapace resesved fdRRZubsbriibeémPorimedishPABX. The
subscri ber i 0 k.S ) P Iale
servi ces sRECERTy L RS LOpctS ik, SonChLREN Vbl Bk roding Mnd Wi Pnot,
MSCL to t h&hemesifioresbevfdessribedcherg.centre MSC3 via PSTN. The nobile

services switching centre MSC3 then connects the nobile subscriber B after

havi ng | ocal i zed .
g According to the aforegoing, the exchanges PABX1-PABX3 which form

10 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
15 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
20 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
25 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

30 located in his home system, "Yes", the call is connected via PABX1
and PABX2, according to blocks 6, 7 in Figure 3.



subscriber B by making an inquiry in the visitor |ocation register 30
VLR3, and subscriber A has therewith been connected with subscrib- er B,

block 6, 7 in Figure 2. The operator of systemS2 will therewith bill a
certain fee for the time of the call overlthe connection fromsystem S2 to.
system S3. 8 According to the proposed invention, nobile

communi cati on networks, for instance a network of the kind illustrated in

Figure 1, i [ ged W Vi C d and. 1 nal le. Q
cooperating V\‘n? l{' %/4 vsee\grﬁ)agaelzigqgse.ghgen%@?%ﬁ%%%%' ere;1 %_sg‘r’gﬁgggi .gn ystenm 83,
i ntroduced ('N@" titobd ook 6 acPABXhrequists a lronheatsionsithcBABN3 \evendihe

roam-ng f " PP fc Swi€théd EpiIne AEQROHKNBEYN . ITRIS | {s REFRAIRP through
pref er abl.y "PABX- exchanges, agre i nt rg&uced I nto the %xﬁ%ﬁé co

g | ex
i | | ust r at ec® FABX-JRber, prddeiplybndde sare krown ascehat hyaeansy
ssfrvi ca; noass vfmichlha HorA mmnbcifi_b& woulIfe Sdéﬁmté?rfﬁdmbgltmhw
t e nodes. | r lve e nt own |1 n . gur e a nodade
P oy o kS Byt A4 HoweeR BERRE (ae e Raimd Fifle! Sefias n Hethest to

under st ood RABX3 sasiting todbenfirstt conbectetewilthl subsmarilees 8vin dysten &3,

each bein o L 8 ' ergd Idicatis
I the Ipr gs%ir?égﬁg? S 9'? Ihéﬁ esi 5%%??%%%5% gtﬁg%héséf%r ﬁgngggf‘gf%&;ivﬁ% ﬁ%’%t
t el ephone rBIREFERibeR Bhils colmestedr ing siftemhdi® OfYes't at block 10), a

10 connection is established (block 11) between the subscribes A and
B over a route: A - MSCl1l - PSTN - TransitPABXl - 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

15 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
20 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
25  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
30 cost of rouf:.ing 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
35 in these three countries are mutually different, the standard used



U.S. A, including, anong other things, |ocal exchanges, transit exchanges
and connections therebetween. Connected to the PSTN-network is a known
-PABX- exchange, PABX1, so 20 - as to fornlg subscri ber service node within
the system S1. The exchange PABX1 may conprise, for instance, a so-called
pri.vate exchange MD 110, which is described in "System ASB 501 04" with
docunent nunber 1551- ASB50104 Uen from ERI CSSON, and is connected, for

i ntsl a_ncei tgz&ﬁ@c?hreéctaﬁwierb&tt @dﬁ:@ﬂé qr%&afm Ecaﬁﬂﬂrihfs 29s th@te%a&eqf
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~ connect Wi tds anceRARK] exoffam gEoABX s tiandardonthisi stahdard e ind lconmarny &ce

exchange P tal %&%geqm%h%ﬁ%gt hguBhild Gwilde ﬁﬁaxbaﬁ& @ﬁ%qf}p,n%or
or t he et wor k

networ k PSTN, instance connected’to a local excHange in :
PSTN i%h a sinstancemrthe Rrineippesvafcacfervige PaBK1tpsthengervige: pode

| ocal exchasxi N qkerfed andeey®i Keshné¥ei6A) @Pe thaakhile asSEhVihe cage
connecting a private exchange PABX3 to the

is formed in the system S3 .b
public Q‘r}ﬁ'él e FETSE diel ar manner. The reference PSTN has the
sanme significance in this case as that before nentioned. The private

exchanges %%%.‘r%a‘g&mﬁ}xgﬁgtigg HBQ%?kiéHé’é 'Hitfif%'}s from the earlier cases
in that, in addition to several countries and several operators,

10 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

15 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

20 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
25 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
30 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.



- reference to Fi

concerning the functionality of associated subscribers, including 5 t he
| ocation of these subscribers. Updating of the country or region in which
.the subscribers are |ocated is done by tgsbsubscrlbers t hensel ves, either
automatically or manually, for in- stancée ™y dialling a code which gives
access to the honme node, i.e. in this case to the exchange PABX2, and which
- di scl oses to where 10 t he subscri ber has noved, in this case to the
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reference to Flgure 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
15 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
20 = 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

25 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
30 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



and to said exchanges. Thus, the subscriber B whose hone systemis 30 S2
but who has noved to system S3 sends information to his honme service node,
-i.e. the exchange PABX2, concerning this nove. The service node of the
subscriber B has a certain nmenory space &fd when the subscriber has roaned
I nfo another system in this exanple system S3, the code for this systemis
witten into the 35 nmenory space. The service node of the system S1,

L e th ; :
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concesned whiehcotitolOBEGg, 750 chanid Has bleehhdeslighatea Wsscrswesl dnestary
Accor di ng &0 t.he af oregoing, the exchanges PABX1-PABX3 which form 10
respective 9a&s “of t he systens S1-S3 can be considered as transit
exchanges and as superior hone registers HLR in addition to those registers

HLR1- HLR3 k! S]he TEIRCT Yo oofef-ﬁgﬁ&évcal [ Braties> mor-8€ ciddl 14" ¥he podys

subscri ber s to estab connection 1 n accof ce wt e
proposed nePREANGL PLHERE ORI Kad® trlephone set shown in Figure 4 when

its subscriber uses the service nodes according to Figure 1 and
10 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
15 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
20 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
25 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
30 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



15 nore detail with reference to the flowhart shown in Figure 3. The
subscriber A, for instance a nobile tel ephone subscriber, calls his base
_stiation (not shown here) and is connected to the nearest nobile services
switching centre MSCL. The call includesl& service nunber which indicates

t hat subscriber A wishes to be 20 connected via the service given by the
servi ce node belonging to the hone system S1 of the subscriber. Block 1 in

the flowhart. The service call is_connected to PABX1, for .inst a
| ocal excf%@%d?ﬁgm%ﬁbﬁgFJ;\ -F‘b‘at%‘{sﬁ%cf’o’f‘éﬁ?he“? e st Eda
PABX1 sendsage thédImdriran standand dSAcdr.ni ng the nunber of 25

supscri ber B, block 3 in the flowhart. The exchange PABX1l receives the

nunber of subscriber B and signals to the exchange PABX2 over the
si gnal | i nEachitsulssentber gornected fimdhe Serviceawhishnean; he pagdied, ks,

Bl ocks 4- %né_éé!%%{@e' o accordiony thetiex drsige nddRXReyistentwith hese

AT BRI RUQUICR Y AT PeYT X T
\é\lhg 2 ) P@;BXJ?D%??& Irigﬁﬂ'?anasﬂmn aghsortle sy_Btiﬁm intatwdichn thescahli sl ,sx(l_ss@ri-i- n
el ephone BEF RS EPERRA" (RISTafat LY, Sl nab CEPIBUE LUy Sers il ongy
i n the sananicwowtelephoneasetiwhicly hasaheen carpiedihic fhg “ﬁ%ﬁinglﬁé‘ég?lber
woul d be copneqliedd £87epABKE £8t, must have a program in its control logic
10 750 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.

15 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

20 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

25 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

30 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.



PABX3 by PSTN. However, PABX1 at the sane tinme sends a request to PABX3
asking to be first connected with subscriber B in system S3, blocks 9, 10
inthe flowhart. In this case, if PABX3_confirns that subscriber Bis
connected in system S3 ("Yes" at bl ock 1(})6 a 10 connection is

est abl i shed (bl ock 11) between the subscribes A and B over a route: A -
MSC1 - PSTN - TransitPABX1 - PSTN - Transit- PABX3 - PSTN - MSC3 - B. This
connect i Ongy @ t@ Qa§u%%g} M&ﬁfbgﬁ%&"@%é Ny {4 PL6# Q stent 53 w:.th his

B- subscri ber as not been connecte IS .m cause, t he
B- subscr i beiredstadephenesseke activated,t &'PHJ-FHQFH%‘%/ r?equ%CtE m8) FBfed

t o, pass befgne warHerldd&hatedeatlibba artveABSYiRARKY wikhckhé iteTéphonen
di fference betweep, t he nov #ﬂ}gal | . <$r§mc<al | -connection nethod according to

the presenfeF ing the atresad nown 20 technique is that with
t he |nvent|ve system the home system of the called subscriber B need not

engag n
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unabl e to byinmeédRstde stfmﬁrdlme\wtémhalﬂlﬁn¢er nore, the B- subscriber does

not have to pay for the unnecessary additional 30 _cost of routing the
call via the hone system
10 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

15 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

20 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

25 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

30 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.



I n anot her communi cation network than the aforedescribed, there is found a

subscriber A froma given country (France) who wi shes to call a roam ng

. subscriber B fromhis hone country (Swed:e;%), but who is located in a third

country (Spain). Although the operators in these three countries are

mutual ly different, the standard used 12 by the three different systens

in said countries is the sarre simlar to Figure 1. The global nobile radio

syst em GSNpj Npy o] ar. t Qi
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iFgure comrum ne case differs, rom e earlier_ cases
ot hat i ArkeqPOWGTaTy S0t hel Botias aava SRVl B gramegred €5
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cal | from subscriber Ain France to a Swedi sh subscri ber B who has roaned
to Italy by neans of the
The storage function can also be centralized in the nodes, by

10 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.



ear |l i er known method—Fhis—-s because the NMI-nobil e tel ephone services

sw t chi ng ThRRhéeEy %ﬂe waden I's not programred to connect a subscri ber
,V\nththeT acﬁone services ig switching centre MSC3 in
Italy, Thus, in this pafticular case, there is no
reallstlc al the inventive nethod. In this third case, the

I nventive nmethod is the sane as that enployed in the case according to

Figure 1. The only difference is 25 E%%h gl he service node PABX2 in
Sweden sends to the French service node BX1 the TACS- nunber which the.
Swedi sh subscriber uses in Italy in addition to the nunber of the node

A st YN A e o, S s oo
B has beenfg8fdensSystrpg §Slsﬁ§cr$£kr %a‘ﬁ]ayoﬁ %r@q%e ahd Deen
%l) \égg 3egg1ibaﬁlggrsﬁsmda? éwirtch ingidenitire i(MS61cM8A3E FoBR|number of
by caBl | ngRbRA 18, BhkRgE EER, Shed %ﬁ%@?% hEuefta @&“ﬁ?.?’v%ﬁtiﬁe’
on with rehemen(sars:h:ﬂnFlmdewblch copmpmisate: Mg pebilenradie serviges
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is able to maintain connection with a land-based public switched
10 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
15 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-
20 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
25 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).

30 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.

35 3. A communication network according to Claim 2,

A



I s assu that t he exchange PABX1 has been inforned of the 5
subscrl ber ¢¢dt he aforesaid manner. The exchange PABX1 sends
_thls_ nunber t 'i PABX3, which with the aid of the nobile
services swt C3 and associdated honme and visitor |ocation
regi sters HLR3,. VLR3 establishes that subscriber Bis located in Italy and

calls the subscriber The 10 call is then connected in the sane nanner
as_that degcyifhed yidh retegepcg §o i ¢HaE éala’heowfemi gﬁe&@%@@emn
i nventive systenlo obtalnln access to_the servicge nodes PABX1- PABX3

requires niegiskedst i CBERDbN qr@ tﬂerM‘P‘FelP&PéﬁHonH‘ s€FSB§€&1Vﬁ t HHEPPT e

radi o systedﬁu%gtg%naagdgé (paBxu-paBRBYNed a subscription to the inventive
services. Figure 4 is a block diagramwhich illustrates a known nobile

station accordi.ng to Swedish Patent Application 9200336-7, which has been
modi fied sa.as tmcemmhhdpa&igm netivorki deco¥ding Use Qlladmm3hi | e station in

accor cg;nce FI ok t@% hegnydgsgr i %%{1‘8@ Ea%ﬁ conﬁf&fi?ﬁ ehéﬁe H Scd€idn

The ileS 700" hag an®ant enn transmtter 7 I s ¢onnected
to the ant aegistersaffLRY emtalemra?q);?e&trﬁéﬁynf%éuc&ﬁtlﬂoFeHMFFe7 deghe
transm tter gagal-32a nected to a signal processor unit 740. Simlarly, a
receiver is connected to the 25 antenna and is used in tinme nmultiplex
together with the transmt- ter. The receiver 730 is also connected to the
si gnal progesson donmnurdcGation hetwozrk7d86candinigtalGlmimadl,ude radio

equi pment fog modul ating 3nq gegogul g ivide 8adne8¥aLA 74 Selecommunication
10 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

15 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

20 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 mpbile radio services
switching centre (MSC3) of the called subscriber (B) over
switching means in the public switched telephone network (PSTN),

25 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,
30 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).
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The si gnal phsSbsﬂﬁﬁB&mmkl&ﬁ@ i ncl udes channel coding, channel 30

decodi ng and I ng of speech in both an incom ng and out goi ng
direction. ssor unit 74%d’3 al so connected to a m crophone
and telephone recelver | ock 741, and to control logic 750. In turn,

this control logic is connected to 14 the transmtter control unit 752
and to an 1/ 0O block 753 which adapts the signals for keypads and displ ay
windows ig, bl ogkméeRodMo# feistabldhing Iae vaikighond dondedticit BEEeeere avi t h

t he i nven 1on| realized in the for at a amse uen

the cont rEiEPE A Chnd oy nbhiis Gihed @éfmgéﬁgmﬁeﬁ? 1981%) idhe

The fl owchasecohdFrimpbiled subsctibers (m)ramlaﬂarlgasheonedmmmmatlmi

t*h bi | t

the servitgtAShR, CoRBPIRTNITH HUMME' Je TAGHLFe il qistandof uoY) es
The Subscwhbeh gnerisithe §Y§bﬁmslﬁﬁé)tbnr?§kb°fa% Ifl!’-'éttﬁ'éb§9§sb¢r (b)erl%
who has rpgaRfelraha *an%mmbsquanrﬁiaoswgémsss 1@ tﬁi#?hoﬁ% a{asﬁam ot _

subscri ber. A i s unaware. scri r A th umb bscrJ.b

t he keypaHh?GEeGPnﬂl §“P§Pé'|} Ee @St' é’g:cd‘}tlﬁ e*tbc? dF Wb%ﬁ&‘? e
nunber i sreank§zed lay tHiardmeliile 7hddia systambl(sa);ewapm@ de chintsiol
uni t 750. s&gggibéra@glgs'&g §l=.uj_:¢aet'1c!'3 ‘'subscriber,

10 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
15 ~ 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);
20 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
25 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
30 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

35 mobile radio system (S1) which constitutes the mobile radio system
in which the first subscriber (A) is located.

_
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The | ogi ¢ 751rhisiSkeeciids BadndFzpmdeet her or not the dialled subscriber numnber
belongs to a s q In the sane system S1 as the own subscriber is
| ocated, or wh | ed nunber behongs to 20 anot her system 1In
the Figure 1 exanple, su ' ber B belongs to system S2 (San Franci sco) but
has roaned to system S3 (Los Angel es), whereas subscriber Ais located in

system S1 (Chicago). If the logic 751 now finds that the dialled subscriber
B.is a forkgn Aumsthodarcqording tauitdainb 8, whikla doascriote katezi € sd hdie

25 i N SYsd€ehelkirstVert e8! fisde Sa? b&?eefélgéﬁ ®yoa [ dPCHY bublsié-iver
t el ephone set calls I1ts nearest service node, |.e. I'n this case the .
PABX- exchfRydhissRervigeRefe kit mgang Rk 8 seryice runiker gReeifpgntRr Fadd
over the pgdrviceéWmddded tel ephone network PSTN. The procedure then
followed in connecting a call between subscriber A 30 and subscriber B
Is the sane as that earlier described with reference to Figure 1. Wen the
t'el eghone Xkt Asubsceibebltelephomatsethhavdngea givercideatiBybih angeoktid e he
same syst Slégﬁ"{' ers A, o el | o o) ' arg,

B- subscri ebig&r&‘:?% oF: eédpi nn‘: Fﬁﬁﬁanﬁg?r?a ggaﬁkn%%%%%%\%?n éacgtg?%grtllgge
with the conmectienabetyeesca l%ésftormqkh’el%y%‘@’éﬁﬁrW%k(m andt pe second

'l ustr at agblsBEE bhsséﬁbb&anﬁlﬂt apflamdans e HEanumbiels Gt bser¢PBaeHRHed O
the servi C?PXQ*fDPﬁﬂl3 ’e ehaachO dngch is assigned one of a number of mobile
10 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
15 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
20 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
25 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).

30 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

35 one of a number of mobile radio systems (S1-S3), of which a first
system (S1) constitutes the system in which the first subscriber

| RRN




the service nodes according to the above nust register with these 5

nodes in order for the service node of the calling subscriber to obtain
information as to the systeminto which tdee called subscri- ber has roaned.
Consequently, the subscriber tel ephone set, either an own tel ephone set

whi ch has been carried to the visiting systen1or a hired tel ephone set,

must have a Frogramln its control logic 10 750 which carries out this
regi strat i 6h] imilpgated |and sasegond mpbitpgtrdic sYsiema(S2) aanrtitutes
however, Huife RSt enniod BRBVEedbhl S\ BSEEFiNer (1) Bﬁ%ewhéz-&’ﬂw@ ééheond

rmblletele hone, oper.at ors coQ rat wi th one another and in, whj atlng
Ton be of f SEPar HoRE K B En g EntneLBABLLS dpdia, sesenn(sh) | hndrdd
assuned t hehesghsseti lsbdgdrider |semnacm<11t cfdmetmaerdsteblasumeatl @fated

in vigi torcgl){& B R 8 'ég ot ¢ :['lgeé efpMu WU 1%%: service
or ? ac redd

supplenentary 0gl'c acc e90|n I va
tel ephone Bedesi (PABRXi, |Pﬂ!tBéﬁ$t)| bntolagles n@mttmn e'@éna\tenmbgrﬂ:lng systen

The tel ephppe, égisiéx v&&ebmiea §9b§é¥:56@r295 l%c% hegth 'E$5a9¢ ¢ @i £ Q.

which is stan fromt services switching centre
MSC3 of tH& \’/Ps‘?%%‘f- %Feﬁf’nﬁrﬁ‘é@%’cbﬂ?ﬁfw gshiebtrins infnrdakinn
things, t hersxysuem tHERa fnbaaneO&aauasbeysﬁbBS (s3)oredaitinghed ditephnnscaet

t f f th
s tinee TaeSERtY " (B30 AEDERs e b REs B4 PROR SR Ohpitn ds
whet her oramigmédsaq vithe dsecohdcastuhscmlhdxertmm esystepar($2)bl sekasl-tdin
Figure 6. &&; {Pértaid Wifdé‘iﬁidr?'l:&‘é@lﬁr Se2vSckhfoga®e. "Yes" in block 3,

no further neasures are ta

13. A method according to Claim 12, characterized in
that when information relating to telephone set identity is also

15 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 1dent1ty of
this telephone set to said service node.
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the tel ephone set. On the other hand, if the nunbers are not the 30
same, "No", the tel ephone set calls its hone service node, i.e. the
exchange PABX2, and registers itself witB3this exchange, since the

subscri berAj QOHMUNGMTIIENS}NSH‘WURSZ MERE0DELEPREAR BEEHTRY K N
i dentity amMDIABPQRaTeB1hd@nhhht§§hA?E0§'EBbEEBUﬁESX§t§Ub§3 'Bﬁgﬂbﬁg tHe

subscriber is visiting 16 When th Cri r ank At 8 itor
system S3 with his hired tel ephone sePBEERPOT ed, registration is effected
in the sane manner as that described above, beginning with the tel ephone

set readi nfhé herabehesindefMon® re13eeLS A éb ﬁ?cgﬁégggg\%tWo K tvgﬁ'.cgb

af-or egoi ng, e. transm sslon Of the SUbscri

ef f ect ed cb‘?ﬁ’e‘ﬂﬁ%ﬁtq PuRker 2% mebile Eh‘éhﬂeﬂiysﬁ@,!“%pm} o eagh dwving a

regi stratimsbipsé \&%ﬂloasé'ﬁbhbéssé@ittélﬁxﬁj"@eﬁtﬂbrﬂd§cieﬁ§éb9%M &SN ts
centrge effe means of and rdi z Anot her type of

cal | “whict® &J%%&W eﬁ?r‘gﬂeﬁﬁnsmj’ %ﬁsvxl%h' tRd (& PUPL iche
servi ce naalestched doskephnome vnéttwd:he (iHBﬂ!N)t whiicols iishecmorfldeedthe mobile

char act eriggtd U ai s PR AiAl cRT BB FONCSLISR AT ety |
primarily Rews 1and Q@%pﬁ@nﬁhﬁuﬁ@é@lwstﬁ%bﬁealbsx'SSw.al thenmdbigeARddio
Q her par dwitching centres. If a cordless subscriber has roamed from its
10 home system (S2) to a visitor system (S3), a call from a third -
system (S1) can be transferred generally over the home system and
the public network to the subscriber (b) .

According to the invention, a service node is assigned to each of
the mobile radio systems and each such node keeps an account of

15 where the home subscribers of respective mobile radio systenms are
located and, in cooperation with other service nodes, can connect .
a call from a subscriber (A) in the third mobile radio system (S1)
to the roaming subscriber (B) without needing to load the re-
maining systems. Corresponding cohnection procedures are descri-

20 bed, as is also a subscriber telephone set and a method of
registration in one such network.

FIGURE 1 SHALL ACCOMPANY THE PUBLICATION



nmeters in the subscriber tel ephone set may al so 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- ti.on procedure, when a

gi ven service node, for instance the 20 exchange PABX2, is connected to
t he subscriber, in this case subscribﬁ"§8, due to new SID-registration. The
exchange PABX2 | oads the logic in the cOntrol unit 751 of the subscri ber
tel eph- one set with the new infornmation according to the above. The

i nvention has been described with reference to exanples in 25 which the
nodes are conprised of priv§£§ exchanges PABX connected in_ the PSTN in the
subscriber multiple. 1t _w e _obvious_to_those_skilled ™ this art, _
however, that t{he node qqﬁﬁised of

public switched tele bRt a) | s

for instance 300 J010 348/6
peefix at al

inventive serv )
described in tLe af or e reference to ey
are all found In the ) etwoy k.p 1t wil

in this

Fig. 1



art, however, that the nodes may alternatively be connected to 5 ot her
networ ks, for instance to nobile data networks or to several networks
sinmul t aneously, as described in Swedi sh Patent Applica- tion 9200465-4
menti oned above. Anpbng other things, this enables the B-subscriber to be
paged in several networks S|nultaneog?g$ The storage function can al so be
centralized in the nodes, by 10 ning information concerning the
systemin which the roam ng subscriber B is |located, fromthe individua
PABX- exchanges (according to Figure 1) to a renpte central unit which is
con- nected to PSTN. 18 CLAI M5 1. A conmmuni cation network conpri sing
at, | east three nobile radio systens (S1, S2, S3), each of which includes at
l.east one nobile radpgop@iyi ces switching centre (MSC1l-MSC3) for a number
of 5 nobi | e subscribers, each having one of said systems (S2) as its
honme system § m nobile radio services swtching
centre (MSC3 min which the subscriber is |ocated,

t el ephone network (PSTN) which
perforns tel etraff| C sefjvices between and within those areas covered by
said nobile radio _system

Connection established / 2

between MSC1 and MSC2 via
PSTN.

Is
the B-subscriber
located in its
home system.
(sys?t- 2)

Establish the connection / 4
A-subscriber - B-subscriber.

MSC2 investigates location of / 5
B-subscriber.

1

MSC2 sets up a connection / s
with MSC3 and connects
MSC1 with MSC3.

1

MSC3 locates B and sets up f 7
the connection to B.

Fig. 2



(S1-S3); and wherein at |east one subscriber (B) called by another

subscri ber (A) has roanmed fromthe nobile radio system (S2) which
constitutes the home system of the subscriber to another radio 15 system
(S3) of said nmobile radio systens (S1-S3), char acter i zed by

t el econmuni cati on nodes ( PABX1- PABXBMCh of which is allocated to a
given nobile radio system (S1-S3) an rein each a) stores information
relating to the functlonally of given subscri- 20 bers in the nobile
radi o syste he home system of said subscribers; b)
stores infor ibercA calls nedee yébl le radio systemin which the called
sybscri ber (B 2BYEP™Und wherfein c) each (PABX1) of said nodes
(-PABX1- PABX3 JemimSamiiai-glad establish from an associ ated nobile

radi o system (S1) a connection with a corresponding node (PABX3) which is
assigned to N (S3) in which the called subscriber (B)
i-s | ocat ed, is diaperreddo PABXt 414 i'ng subscri ber (A) to establish a
connecti on ttWM -cal l ed, roam nqg subscriber (B). 30 2. A

conmmruni cati o rkarmdinnerOaiml characterized in
that at |least said inforjmation relating to the | ocation of said called
subscri ber (F—l—ﬁél—ﬁ!-&d—l—ﬂ—hﬂ@-l-qcatd on registers (HLR) which control the
hone | ocatio RAMWMS@WHU&B)/OCM ed in respective nobile radio
systens. 35 | subscriberB'soumheni cati oY network according to daim 2,

PABX1 obtains sub. B's number / 4
and signals query to PABX2.

subscriber B in
its home system ?

\

PABX2 connects itself with / 6
8-sub. via MSC2.

PABX2 sends info. to PABX1 as f 8
to the location of sub. B.

¥

The connection PABX1-PABX2 / 7
is established.

PABX1 requests con. with / 9
PABX3 over PSTN and asks
PABX3 to connect to subscr. B.

1
Wait /

¥

Call connected betwaen / 12
PABX1 and PABX3.

Fig. 3



19 char acteri zedinthat said controlling honme |ocation
registers (HLR) are arranged locally in respective tel ecom nunication
nodes ( PABX1- PABX3). 4. A commruni cation network according to Cdaim2, 5
characteri zedinthat said controlling hone |ocation registers
(HLR) are arranged centrally for all aﬁgf servi ce nodes (PABX1-PABX3). 5.
A communi cation network according to characteri zedin
t hat each of said tel ecomrunication 10 nodes is conprised of a known
exchange (PABX) having an incom ng and an out goi ng conmuni cati on route,
wherein the incom ng comuni cation route for the exchange (PABX1) which
serves the calling subscriber (A) can be connected via switching neans in
sai d public switched tel ephone network (PSTN) to the nobile radio 15
services switching centre (MSCLl) whi chydggl ongs to the calling subscriber
(A), and the incom ng comunication roge of the exchange (PABX3) which
belongs to t he—mpbite—telephonesys in-which_the roam.ng-subhscki ey (B)
is'|located cah be connected via the public switched tel ecommuni gat
network to th; out goi ng 20 o route of the exchange (PABX1)

of the calling subscriber and tle outgoing dommunication route bf the

firstnmen- tiomed exchal ' he nobil e rapio services
} 7 , } 710
| 752 ' 720 |
| [ |
: s
| I
| I
I _~ 740 I
| 730 |
| sl
| RX I
| I
| - l
| 751 741 |
| AL |
| l
| |
! 750 753 760 |
| [ L }
l 7O |
} |
] |



switching centre (MSC3) of the called subscriber (B) over sw tching neans
in the public switched tel ephone network (PSTN), 25 and that a
stgnalling route (S) is provided between the calling exchange (PABX1) and

t he exchange (PABX2) which belongs to the nobile radio system (S2) which
constitutes the hone system of the caél d subscriber (B). 6. A

conmmuni cati on network according to d / 5, 30 characteri zed
in that said exchange is conprised of an exchange within the public

switched tel ephone network (PSTN). 7. A commruni cati on network according
to Cdaim5, char acteri zedinthat one or nore of said exchanges
is/are conprised of a private exchange (PABX1-PABX3). 20 8. A net hod

of establishing a tel ephone connection between a first stationary or nobile
subscriber (A) and Al respectively) and a second nobil e subscriber (B) in
at | east one comuni cati on network, conprising a nunber of nobile radio
systens (Sl -S3) of 5 which one is the system (S1) in which the first
subscriber (A) is |located and another nobile radio system (S2) is the hone
system of the second subscriber (B), but where the second subscriber has
roaned to a third nobile radio system (S3), wherein the first subscriber
calls the second subscri ber,

Subscriber A dials the / 1
B-subscriber number and
presses "send”.

{

Logic 751 analyzes the / 2

B-number with respect to B's
residence.

Does
subscriber B belong
to the system S1

in which subscr. A
is located
?

Call in accordance with ' / 4
prescribed standard (IS - 54).

Call nearest service node / 5
{PABX1) with the aid of service
‘number.

l According to blocks 3 - 11 (Figure 3)

Fig. 5



10 characteri zedbya 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 (PABX1) information

relating to the 15 functionally and hone residence of the called (B)
subscri ber after having roaned into sgid third nobile radio system (S3); c)
connecting the first subscriber (A S to obtain access to said first

servi ce node (PABX1), and informng the service node of the identity of the
second subscriber (B) (blocks 1-4, Figure 3); 20 d) sending fromthe
first service node (PABX1) to a second service node (PABX2) in the second
subscri ber hone system (S2) a query as to where the second subscriber is
|ocat ed, which is sent to. the first service node (bl ocks 5,8); e)
requesting fromthe first service node (PABX1) a connection 25 with a
third service node (PABX3) belonging to the nobile radio system (S3) in

whi ch the second subscriber (B) is |ocated and al so requesting the third
service node (PABX3) to establish a connec- tion to the second subscri ber
(block 9); and f) establishing a traffic connection fromthe first to the

second 30 subscri ber when the connection according to step e) has been
establ i shed. 9. A nethod according to Cdaim8, char acteri zed
in that the 1 ! S (S2) which constitutes the hone
syst em of thvém \ B/ is the same as the first

telephone set MS.

MS receives and reads OMT f 2
and therewith new SID and
compares with stored SID.

i
4
Do nothing /

MS calls its home node / 5
(PABX2) and registers its
identity and its new SID.
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35 mobil e radi o system (S1) which consti t_utg‘ _it“he }mb"“ aﬂu{o Ys ugm i n
which the first subscriber (A) is located. | | 'qu‘ Ah Yelolo] gﬁng fo
Caim8 char acteri zedinthat t‘he,,_, S ;’epé“nb'é
O PA8Et virce

g

reached by a calling subscriber on this servjce- 1’1’(‘3"61\’—:-w
nunber specific for said service node. 53 1. Subscrl ber tel ephone set
having a given identity in a nobile radio systBAYENCECREGHETT o204 k...

est abl i shom‘gresﬁéénphooé t.iwr&&uhscﬁrhmamhthensestmblishsaubrsammdaetiéﬂ)

and 2 SSORRILRTD! beaslOSE el alile haTRA tile BnBUTREE 2uEE! YhoEeRRds?

( PABX1- PA I'S assi a nu
radi o sysVéﬁsd?mSSSF exghapge rp%ther §tS§?§?§hb?lséL)Thﬁ)ﬁmwﬂ-ﬁb thisem

in which LRguklioh! tUESHAil t?@;] drf)optSinC Asithetdi oh YAl IDRiNLe T 2€li @an
system (SZééconstltu es the ‘honme system qof the second subscri

B
wher 8 t he©®8d¥oRE LSS YheR thymbids Fatde F&cﬁaPﬂPchﬂB‘BFFEGSa’B?i é?s?‘ém
(S3), \/\hebalenahaetlhersamét‘operatdnsm helaents eperktotsrwhieh esdaphperabeent

Of 2 CO““%%EEPQ?O e gfesxoc'ﬁtﬁgugﬁrﬁ’é %%él%%%é?é%?&&%r ¥ %‘of‘uhé‘nc t

enent s Nenory €l enen orin
nunber fwhnghr dst Ppﬁyateratlmgpeodten@s enduwbiechpbean be achieved outsztde

the moblf_l.e radio systems concerned in the network.

10 Swedish Patent Application 9200465-4 (equivalent to WO093/16546)

describes a method and an arrangement which can be used together with the

present lnventton to solve the aforesaid problems

DISCLOSURE OF THE INVENTION

Thus, it is an object of the present invention to make possible

15 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 unsatisfactbry
functionality levels in cooperation between the national or

20 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

25 (SN) over several countries. Subscribers to cellular or stationary
networks .are able to subscribe to the SN-services, which stores

and maintains updated 1nformat10n concerning the functionality of

the subscribers and in wh:.ch countries the subscrlbers are

- located. The subscribers contribute towards maintaim.ng the SN-

30 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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20 mhlch are connected to the service afforded by said service nodes
( PABX1- PABX3) and for deriving fromthese |nstructlons—%he—hone—§7§T§ﬁT§nd

functionally of respective subscribers; and h) in conj ' i
call and when the cal | ed subscriber bel ongs to a nobil. mﬂgm her
than the systemof the 25 cal ling subggri ber (A) ca e msesvi te
node (PABX1) which is assigned to the systemin which the calling
subscriber (A) is located, for requestiCEAIMBat this service node (PABX1)

est abli shes a connection with the called subscriber (B) in cooperation with
t he service node (PABX3), of the called subscriber (B)._ 30 12. A net hod
of registeting & FOBPUEicAgion Medhrrle cRPPRLTing atgleefti dbmee ynobile

mobi | et raC&@dsyséyﬁtéﬁsCQ&?lV{E%LmW tda&h- ofi’:\mi@hlmlaxd@é emq%st one
connecti on_bet L. rs statl on 11 e an secon
robi o SRS O pethighl' SYDEK 1R ot € (PEPICHETE £ S AnknBRESS
each Hei ngnolsslgnsubsorﬁﬁers oeachfhavingbene od £ nedid esystrbngs sm)erms 1ts
(S1-S3), m\%l chstel raéia( %gﬁiam emug,%a i Yt ¢ E)S! %a mt

first subscr | ocat e a secon ile ra

(S2) constﬂh‘&%&l{lﬂecsa#sesw&g%)ofb%mgwen@smé@crsxfeﬁ«en( Bin bwmrfél@ he
second suhsahbsbeibEasid Qadatedl hébeif @bh YAl Padysihi teBing Wigitetd

is able to maintain connection with a land-based public switched
10 - telephone network (PSTN) which performs teletraffic services
between and within those areas covered by said mobile radio system
(S1-S3) ; and wherein at least one subscriber (B) called by another
subscriber (A) has roamed from the mobile radio system (S2) which
constitutes the home system of the subscriber to another radio
15 system (S3) of said mobile radio systems (S1-S3),
characterized by '
telecommunication nodes (PABX1-PABX3), each of which is allocated
to a given mobile radio system (S1-S3) angtj‘zvothgrein each
a) stores information relating to the of given subscri-
20 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 (PABX1l) of said nodes (PABXl-JPABX3) is intended to
25 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).

30 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.

35 3. A communication network according to Claim 2,

This is the replacement sheet

Date: " 4 MAR 1938

AgﬁENDED SHEET




the first subscriber sends a call for the establishment—ef-a 5 connection
to ‘the second subscriber (B) over associated service no p

but lacks information relating to the systemin which t HI mMﬂﬁiﬁmFer
is located, c har act eri zedinthat the secon L ,,

t el ephone set obtains information fromtpe third nobile radio system (S3)
relating to its system 10 identity ( 1) and calls the service node
(PA3X|2) wai.ch gsm'dwejt testdls) Bty & ubsTéephehie fwr&xéqrs%]@m )(a&&)zegﬁ as
to deliver a| rmation to.s node. or,ding to
O ai m 15, FAERePALEERREY P pOpSRCoRBL L S ROEKY ol AT e BBBIAR V50NN 2P
tel ephoneas@teqthtmolylle subscribemi B) nin ali deastorane |mmmtsnwaamnd

from t he I':Q't%r@b'éo HAg Ogsge}l RT3 bt %%1&%' Qaé?&vé§§t8{ﬂge6§f£§§<?) ofS

caIIedV\nththelnten Ivering intormation relatin
i denPi ty which Qnﬁe?-épﬂéﬁeslé%el! dSdqi énSEP\J‘PBet%ofe‘rSt SUbscrlber (2) 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,

10 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
%né;clonaﬂrst service node (PABX1l) information relat:mg to the
15 fa—TeFr’en_gnd home residence of the called (B) subscriber after
having roamed into said third mobile radio system (S3):
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);
20 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
25 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
30 subscriber when the connection according to step e) has been
established.

- 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

35 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 establishing 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 (PABX1l, PABX3),
characterized by logic elements and memory elements
(751) for

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

b) in conjunction w1th 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 (PABX1) 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

AMENDED  SHEET

Date: ~ 4 MAR 1998

This is the replacement sheet



