A MeT AND AN ARRANGEMENT RELATI NG TO TELECOMMUNI CATI ONS SYSTEMS
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Description of the Prior art

It has long been known to use certain so-called plus services
within public telephone networks, for instance call transfer

15 service. When debiting a call which has been transferred in a
country network, the cost of the call is shared fairly between

the subscribers involved. A calling subscriber pays the call
costs to a called subscriber, whereas the called subscriber
pays the remainder of the cost to the end-subscriber to which

i 20 the call has been transferred. This type of billing within the
public switched network is possible because each of the
subscribers involved is fixedly located at known geographical
points. The distance between the subscribers is calculated on

the basis of the subscribers' telephone numbers. U.S. Patent

25 Specification 5,217,703 teaches a method of dividing the cost
of a call by virtue of a mobile subscriber calling a public
special node with the aid of a prefix which precedes the
telephone number of the called subscriber, wherein the calling
subscriber need only pay the cost of the call to the node.

30 Many mobile telephone systems, among them the Japahese PDC
system, which has already passed the first development phase,

now concentrate on further developmg these systems, inclu-
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2 ding the introduction of optional services. One such service that exists
today is the call transfer service. In the case of present-day techniques,
when..a calling subscriber calls a subscriberagnwhich is |Iocated in a nobile
t el ephone network and 5 which has asked for calls to be transferred to a
so-cal | ed end-subscriber, the calling subscriber is bililed for the call for
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the position mobiles, the subscrxber'telephone number cannot be used as a
| basis for billing. In Japan, the country is divided geographi=-

15 cally into so-called messages areas of about 2x2 km in size,

the centrepoints of these areas being called position coor-

dinates. The message area is, in actual fact, represented by

a number which is specific to the message area and by means of

which the geographical location of the message area can be

20 calculated. This number has been made equivalent to the

position coordinate in the following text, in order to enable

the invention to be understood more readily. The message areas

are used both by public switched networks and by mobile

i telephone networks to establish whether a call between two
25 subscribers shall be debited at a so~called high or low rate,

depending on whether the call is made over a distance greater

than or smaller than 160 km. The distance is assessed by

virtue of the fact that when making a call, the position

coordinate of a calling subscriber accompanies the call number

30 of a called subscriber and is combined or brought together

with the position coordinate of the called subscriber. The

position coordinates can then be compared to establish the

distance between the subscribers. The aforesaid technique

cannot be applied in the case of a call between a calling

35 subscriber and a called subscriber who has requested a call

transfer to an end-subscriber and when there is no connection




coordinate of a calling subscriber acconpanies the call number 30 of a
called subscriber and is conbi ned or brought together with the position
coordi nate of the called subscriber. The pos3tion coordi nates can then be
conpared to establish the distance between the subscribers. The aforesaid
t echni que cannot be applied in the case of a call between a calling 35
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obj ect of the invention. The two position marks can be conpared after

havi ng been 20 broug;t toqgﬁt her. Thi s conparison of the position marks is
necessary in oftARMAEY L% i Wf a call to be shared

The object of the present invention is to transfer a position-
mark in a mobile telephone system, so as to be able to combine
15 the position mark, which indicates the geographical position
of a first mobile, with a position mark which indicates the
geographical position of a second subscriber, this combining
of the position marks being a further object of the invention.
The two position marks can be compared after having been
20 Dbrought together. This comparison of the position marks is
necessary in order to enable the cost of a call to be shared
fairly when a called subscriber has asked for calls to be
transferred to an end-subscriber. This facility for facili-
tating cost-sharing is another object of the invention. A
25 calling subscriber pays for the call up to the location of the
called subscriber, while the called subscriber pays for the
call between its own location and the location of the end-
subscriber. This facility of enabling call costs to be
determined more easily is a further object of the invention.
30 After having compared the position marks, the call can be
billed, for instance, or connection of the call may be denied
because the distance is considered too far. The facility which
facilitates the choice as to whether or not the call shall be
connected is a further object of the invention. According to



fairfy when a called subscriber has asked for calls to be transferred to an
end-subscriber. This facility for facili- tating cost-sharing is another

obj ect of the invention. A 25 calling subscyi ber pays for the call up to
the lTocation of the called subscriber, while the called subscriber pays for
the call between its own location and the |ocation of the end- subscriber.

This facility of enablihng call costs to be determned nore easily is a
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transferring arelating to the geographical area in the active range of the
local switching centre in which the mobile is located at that
15 particular time. The aforesaid problem of transferring a
positionmark is solved by the home location register taking
from the visitor location register of the called subscriber
the position mark that shows the geographical position of the
called subscriber, before transferring the call. This
20 position mark is combined with the positionmark of the end-
subscriber in a later stage. The two position marks can be
compared after completion of the transfer, and the call can

then be billed.

The invention will now be described in more detail with

25 reference to preferred exemplifying embodiments thereof and
also with reference to the accompanying drawings. The inven-
tion is characterized by the characteristic features set forth
in the following Claims.

Brief Description of the Drawings

30 Figure la is a block schematic which illustrates a traffic
situation in a telephone network, where a fixed calling
subscriber calls, through a main switching centre, a mobile
subscriber who has requested calls to be transferred to a



posi tionmark is solved by the home | ocation register taking fromthe
visitor |ocation register of the called subscriber the position mark that
shows t he geographi cal position of the called subscriber, before
transferring the call. This 20 position mark is conbined with the
positionmark of the end- subscriber in a |later stage. The two position

mar ks can be conpared after conpletion of the transfer, and the call can

t hen be bill ed. filkxed neadsabsorliiberow thedesallédd subsaribetet dsl hotatéd
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reference to the acconpanyi ng tiron s characterize
t he characteri snetwioxR.ures set forth in the following Cains. Brief
Description of the Drawings 30 Figure la is a block schematic which

illustrates a traffic sitgation in atel mone net wor k whgre a fixe{i
calling subscri Edgurs ib 1sma £AAW sheat, which fliystzates dlagrapmatically
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t el ephone net woFEe tfﬁ’ T sﬁ%&ﬁ“"&f’é‘ hgﬁgshgﬁﬁ& k.g'n%‘b%?nggllga'i s a flow sheet
which illustrates diagranmatically 5 an inventive nmethod for transferring a
position mark i t r,af fai i | ' L N; H i
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transterre 1(t)o Subscriber who has requested for calls to be transferred to a

mobile end-subscriber.

Figure 2b is a flow sheet illustrates diagrammatically an
inventive method for transferring a positionmark in the
traffic situation shown in Figure 2a.

15 Figure 3a is a block schematic which illustrates a traffic
situation in a telephone network where a fixed calling
subscriber calls a mobile subscriber who has requested calls
to be transferred to a mobile end-subscriber.

Figure 3b is a flow sheet which illustrates diagrammatically
20 an inventive method for transferring-a position mark in the
traffic situation shown in Figure 3a.

Figure 4a is a block schematic which illustrates a traffic
situation in a telephone network where a mobile calling
subscriber calls a mobile subscriber who is located in the

25 same mobile telephone network and where the called subscriber
has asked for calls to be transferred to a fixed end-subscrib-
er.
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mobi ke end-subscriber.” Figure 2b is a flow sheet illustrates
diagrammatically an inventive nethod for transferring a positionmark in the
traffic situation shown in Figure 2a. 15 Figgre 3a is a block schematic
which illustrates a traffic situation in a tel ephone network where a fixed
calling subscriber calls a nobile subscriber who has requested calls to be
transferred to a nobile end-subscriber. Figure 3b is a fl ow sheet which
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transferred to a fixe subscri Fi gures 6a ustrate a nunber of
traffic situations in 10 which the invention can be applied. Best Mdes of

Carrying Qut theridgueaéi @8-d illustrate a number of traffic situations in
10 which the invention can be applied.

Best Modes of Carrying Out the Invention

A mobile telephone network of the PDC type (Personal Digital

Cellular) will now be described in general, whereafter a

number of exemplifying embodiments of the invention will be
15. described with reference to the accompanying drawings.

A PDC-type mobile telephone network includes a central mobile
telephone switching centre, a so-called main switch, which is
connected to several local telephone switching centres, so-
called local switches. Each local switch is connected to a
20 number of base stations each super\iising a geographical area,
called a cell. Each of the local switches includes a local
database referred to as a visitor location register. The
visitor register contains all mobile units which are located
at that particular time in one of the cells handled by the
25 local switch. The mobile telephone network also includes a
first central database, a so-called home location register,
which is connected to both the main switch and to all visitor
registers within the network. The mobile units which subscribe
to the mobile telephone network operator are registered in the
30 home register. The network also includes a second central
database, a so-called main visitor location register which is



A nobil e tel ephone network of the PDC type (Personal Digital Cellular) will
now be described in general, whereafter a nunber of exenplifying

enbodi nents of the invention will be 15 desgribed with reference to the
accofrpanyi ng drawi ngs. A PDC-type nobile tel ephone network includes a
central nobile tel ephone switching centre, a so-called main switch, which
I's connected to several |ocal tel ephone swtching centres, so- called |ocal
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anot her net wor kswitchédi het®work bisngiven by a position coordinate which
indicates the centre point of the message area. The area
15 covered by a message area can vary. Information as to the
location of a mobile unit in a message area is stored in the
visitor register which belongs to the local switch and which
handles the mobile at that moment in time, i.e. the position
coordinate is stored in the visitor register. The PDC network
20 is well specified in the standard Internode Specification for

Digital Mobile Communications Network, Ver. 3.2.

Figure 1a illustrates only those local switches, visitor .
registers, message areas and base stations that are necessary
in order to obtain an understanding of the invention. Multi-
25 ples of these units have been excluded from the Figure, for
the sake of clarification. A mobile unit BO, the so-called
subscriber BO, belongs to a first mobile telephone network
PILMNOl, i.e. the subscriber B0 subscribes to the mobile
telephone network PLMNO1 and is therewith permanently regis-
30 tered in a home location register HLRO. The home register HLRO
is constantly updated with regard to the visitor register in
which the called subscriber is at that moment registered
within the local network, or in which mobile telephone network
the subscriber is located when the subscriber is located in a
35 network other than its local network. The called subscriber B0



divided into cells, the total geographical area covered by the 10 nvobile
t el ephone systemis also divided into so-called nessage areas, normal |y
rectangul ar areas. The position of the nessage areas within the total
geogr aphi cal area covered by the public switched network is given by a
position coordi nate which indicates the centre point of the nessage area.
The area 15 covered by a nessage area can vary. Information as to the
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t el ephone network PLMNO2, nore
.Figure la also shows those parts of a public switched tele-
phone network PSTNO necessary to the illustrated embodiment
15 of the invention. The public telephone network PSTNO has been
symbolized in the Figure by two mutually separated punctiform
rectangles. A calling subscriber A0 and an end-subscriber CO
are fixedly connected to a respective public switching centre,
the so-called first and second standard switches of exchanges
20 EAO0, ECO in the public switched telephone network. The
geographical position of the first public exchange EAO is
given by a position coordinate CO-A0 which is stored in the
- public switching centre. The geographical position of the
second public standard exchange or switching centre ECO is
25 given by a position coordinate CO-CO stored in the public
switching centre. The public switches or exchanges EAO, ECO
are connected to the main switch GMSCOl1l in the first mobile
telephone network PIMNO1. Signalling between the public
network PSTNO and the first mobile telephone network PLMNOl is
30 effected over its connection.

All fixed connections between earlier enumerated signalling
nodes, in other words subscribers, switches, registers and
base stations, have been illustrated in Figure la in thick
full lines. Signalling, which will be described in detail



prectsely within a cell which is controlled by a |ocal switch MSC-BO. Thus,
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connection. Al | PEMNOL cnd RIMNO2; Whenses sdign angd fyiomdihe -
nodes, in other ' St
heve been ill usts%g)} é%%?%&%aé%hﬁ@ﬁclﬁ&&&sf%é tRRIr PG§Fe S TRt NEL-
15 more, neither the text nor the Figure include details of that
part of the signalling procedure which is considered to form

part of the known prior art.

As earlier mentioned, the mobile telephone systems PIMNO1,
PIMNO2 operate in accordance with PDC specifications,
20 although the method described below may also be applied in
similar systems. The exemplifying embodiment described in
detail below shows the call bill ing procedure adopted when the
calling subscriber A0 calls the called subscriber B0 after the
called subscriber B0 has asked for calls to be transferred to
25 the end-subscriber C0. As earlier mentioned, when billing a
call after a call transfer has been made in a mobile telephone
systen, it is important to be able to localize the geographic-
al positions of the subscribgrs involved and to bring these
positions together for comparison therebetween and for
30 calculation of the distance involved. The inventive method
which will now be presented is able to perform this essential
function and icludes the following steps:
= The calling subscriber A0 calls the called subscriber BO.
- A first address message 01 which includes the call number
35 of the called subscriber B0 is sent together with the position



full -lines. Signalling, which will be described in detail 9 bel ow, takes
pl ace, of course, over the fixed connectio:}s0 al t hough signal ling has been
shown in the formof thin full lines on one side of the thick lines, for
the sake of clarity. The arrows drawn in conjunction with the signalling
lines show 5 the directions in which signalling occurs. The called sub-

scriber BO conguBradn@telicdolachofaefe Skall PigBsuBkeriBetadivon! ithle fitast
radio |ink has been shown in the Figure as a 2|_§héag¥between base station
and nobi | e subSOMPKEY SYAECR EAQ §o %’S‘%I‘P@\MP i b 3%P%- and necessary to
the present inverfhie®polltidpcaodbgiinatienCOSAOL Ithe ohdl ingubbdeniber is
procedure that

Ls._carcied out when .Gopn | a call. The Figure shows only
the signalli ngskﬁgf szeé’%%ﬁ:‘é‘ isr’F”tC"'ﬁ%1 gﬁ’%géqﬁetmrks PSTNO, PLMNO1 and
PLMNO2, whebeas sAgmeuting querydo?rvequesting-therlocatiomaf e lead dssen

excl uded from ' . phur r- t fes e
Fi gure i ncl udegg'gtsgﬁgkg By 4 el a%“%ﬁ@?a???iij‘?ﬁ%%ure whi C lles

of that part . ¢ s
considered to FBPn?%hl?dcﬁ“hsfgﬁ?Wopr A§rsent from Pain S teh GMSG%e
nobi | e tel ephogs ¥he HEndLPéYistE: MBROQPAAISefdraChOhtied )M thePHome

speci fications, 20 .although the t,hQd describ el ow a lied

P i lar SyoreRistard S pUAse 1 WAL BORL Te ke [Rmigne, DRCHRE ot Lo

shows t he tal | calledngubscrdbere izl ducatad arhémethis | hetwerksisi hot Ahe

calls the call fgc !bﬁgg&?ﬁﬁgﬂﬁ#pr the call ed subscriber BO has asked for
0 e

calls to be trans?er.re i e’ end- subscriber, Q0. As earlier mentioned,
when billing a-calUsing einformatienagardienr,ohfaineddcthe homgpillosation

tel ephone syst sgyikterSHIRBORLERthEnEE tARLE the lcaddlelZ 8ubBerded adhhas
asked for calls to be transferred to the end-subscriber C0 and
15 that the called subscriber is temporarily located in a second
mobile telephone network PIMNO2 which is handled by an
operator other than the local operator, wherein the inventive
method further includes the following steps:
-~ There is made a coordinate query 03 asking for the position
20 coordinate CO-BO of the called subscriber BO to be sent from
the home register HLRO to a main visitor register GLRO2 in the
second mobile telephone network PLMNO2. The main visitor
register GLR0O2 is cognizant of the visitor register GLR-BO in
the second network PLMNO2 in which the called subscriber BO is
25 registered at that moment in time. '
- With the aid of two messages 03!, 04', the position coordi-
" nate of the called subscriber is taken from the visitor
register GLR-BO in which the called subscriber is temporarily
registered and transferred to the main visitor register GLRO2.
30 The two messages 03' and 04' are of the same type as the
earlier mentioned messages coordinate-query 03 and the
coordinate-response 04 mentioned below. The only difference
lies in the address part which indicates destination.
- A coordinate response 04 containing the position coordinate
35 CO-BO of the called subscriber B0 is sent from the main
visitor register GLRO2 to the home register HLRO.

g



al positions of the subscribers involved and to bring these positions
toget her for conparison therebetween and for 30 calculation of the

di stance involved. The inventive nmethod whiciaw Il now be presented is able
to performthis essential function and icludes the follow ng steps: - The
calling subscriber A0 calls the called subscriber BO. - A first address

message 01 which includes the call nunber 35 of the called subscriber BO is
sent together wth Ah&oysdngi sgsponse Gorimnansvwey- A9 dihe Rfergnentioned

subscri ber fromrout ifig iigoe&%ahr An@VcbAlaEAngothBecaRl "niibé s ho SMHE lena-

The position coordinatg of the call bscribger, is ored jn the
T o foh veeuPet ther FuLS men ipm shE REBS Featsed HiEd 6, the main
cal | ed subscri bewilsh GMSCORs kicgetiher wich thelpasi tidn idoordinatiecco+Be of

cal |l ed subscgib B o1l the main switch GvsCO1l to the hone
regi ster HLRO. %‘%gﬁé‘ﬁz %eﬁﬁ%?%{n%%%'the hone register is aware of which

mobi | e t el ephone nEheopesitiowzaondirnte 4089 ofotbei galled suhseribendo
this network isjaokebhad P4aAnd Bai kwikMOdmscoysi Ng i nformation earlier

obt ai ned, the honme | ocation re%l ster HLRO ascertains that the called

subscri ber B0 has BBRcA1$EANGY Detween the RREALioR CPETHARBALRICQTAR @f the
00 and 15 that chha iR} lseBsevbBesi hAA the!SEBVE 26! YobPEBhEER | (D-BG WO tthe

R R R T A A KGN S TR e T A
fol |l owi ng st epswheréisr a peseliminary atealisixire is dakeh3 taséomec¢brthidiecall.
position 20  copndunahe19RiRdrp’ abBisidh' 6413V aied InP Rote eladT
o below.
~ Preparation is made to connect the call between the calling
15 subscriber A0 and the end~subscriber C0. An address message 08
containing the call number of the end-subscriber CO is sent
together with the position coordinate CO-BO of the called
subscriber B0 from the main switch GMSCO01 to the second public
exchange or switch ECO.
20 =~ The position coordinate CO-BO of the called subscriber BO
is stored in the second public exchange ECO.
- The distance between the position coordinate CO-B0 of the
called subscriber and the position coordinate CO-CO0 of the
end-subscriber is assessed in the second public exchange or
25 switch ECO, wherein a final decision is taken to connect the
call. This final decision will be explained in more detail
below.
- The end-subscriber C0 answers the call from the calling
subscriber A0, by lifting his telephone receiver, wherewith
30 the call is considered to have been connected.
- The cost, i.e. a so-called primary call cost, covering the
call between the calling subscriber A0 and the called sub-
scriber BO is calculated in the main switch GMSCO01, wherein
the calling subscriber A0 is billed for the call.
35 - The cost covering the call between the called subscriber B0
and the end-subscriber C0, a so~called secondary call cost, is



t he honme register HHROto a main visitor register GLR02 in the second

nobi | e tel ephone network PLMNO2. The main visitor register GLRO2 is

cogni zant of the visitor register GLR-BO in {he second network PLMNO2 in
whi ch the called subscriber BO is 25 registered at that nonent in tine. -
Wth the aid of two nessages 03', 04', the position coordi- nate of the
cal l ed subscriber is taken fromthe visitor register GLR-BO in which the
cal | ed subscri bassesgsedpibn athéyseeghdt publlieneéxichamgfecrBC] aral t tize n@alled

visitor regi sterFugElg;_Zi o BolHE HYR188SP0%hd3osdNd 04' are of the sane

type as the earlier nentioned nessages coordinate-duery 03 and the
coordi nat e-response 04 nentioned below. The only difference lies in the

address part whirghpaadbeadncasdanbdnfh i aboVes eibdididicht’ enaeNeReOlalling
cont ai ni ng the p(l)ﬁ_;tlo,n coordj nate 35 -BO of, the call g&iﬁbscrl er , BO Is
sent from the nE&YPSAIRer AQhpS: Speei: tB dif - ansh congiidion pegating to
A routing reﬁpouﬁ Onax imais Wistandehawlnifcll cornt ibmegermittad Getween? thwl
cont ai ni ng the . e - criher | { the ne
Fegi ot or FLRO 1 e T it A B ol 4B S i H £6 Tl
coor di nat e CO- Beadfl $o be cohnecteds (Flieh prelimimany dedisionoasdtomhett®@B0
of the called s ' I4S ' R | ﬁ@@(g p

di st ance bet V\/ee%?fﬁgtggé?ﬁ& olr‘il' gg‘g?%%!ﬁgn&&%@&@ o?sﬁ:éea%a I ng %ﬁgg(s:rIﬁgetrhe
and the positi oflistanae hetweenpbhegitwe suhscrihexs: subscriber i s assessed
in the min switch GvSC01l, wherein a prelimnary decision is taken to

connest the, 52! b Thie® ohbdieht|Y 18Rk’ STl blef %aS2BhEh "Eiat T S12ea
subscriber B0 has specified a distance condition relating to
the maximum distance which can be between the called subscrib~-
er BO and the end-subscriber C0 for a call to be connected.
The final decision as to whether or not a call shall be
15 connected, which is made only after the preliminary decision
has been reached, is made after assessing the distance between
the called subscriber B0 and the end-subscriber CO0. The call
is not connected until both the preliminary and the final
decision have been taken to connect the call.

20 Naturally, a case of this type is conceivable in which the
distance between the calling subscriber A0 and the called
subscriber B0 is longer than the maximum permitted distance
specified between the subscribers. In this case, connection
of the call is denied through a spoken message to the calling

25 subscriber A0, in which it is suggested that the subscriber A0
should accept a longer distance than the distance earlier
specified. When the called subscriber B0 has specified a
maximum permitted distance condition between himself and the
end-subscriber €0, it is feasible to precede denial of the

30 call connection with a message to the calling subscriber A0
suggesting that the caller calls the direct number of the end-
subscriber. -



- Preparation is made to connect the call between the calling 15

subscri ber AO and the end-subscriber CO. An address nessage 08 contai ni ng
the call nunber of the end-subscriber CO is g®nt together with the position
coordi nate CO-BO of the called subscriber BO fromthe main switch GvSC01 to
t he second public exchange or switch ECO 20 - The position coordinate
CO0-BO of the called subscriber BO is stored in the second public exchange
ECO. - The di st fhse akonedeschibedssignalking Precedwr BOLLE hecseen |as an

subscri ber and ,ﬁﬂsét n o) s q,hgg.p '
assessed in thetelsa%cond tg ngeégﬁﬂaih@ 78 @'(sfvm tcr?@éco V\herde(?ﬁi}ifl ntaPe

decision is takéﬁ“’ted‘%%él‘ﬁth% &8 %%lih?’? ppgersteeds; the prdep which
expl ained in mw&%%kebsiawethoah@t@pd— wihs CeaPriedDoads Wahs vals.Cadr

fromthe callln scrlb Al hi s_.t el eqhane receiv
wher ewi the 305 1 AEaEATISe o tne 81 5Ehnge; hefidosh s I BibCYTher a0 ana
i.e. a so-call ecthpr icarled subscrdibercBlecangoe ssassed andethet bost 0 f ithe

subscri ber 50 agdiuheaighhadenie aigdbnerbiidos il thithd BrbBEaiBetnan,

swi tch GVBC01, thé cal subscri
" The cost covethese stated abevweew tiﬁeceaﬁéﬂ"'éﬁbxcﬂ%F°BGeé-NGbﬂﬁef°r a

end-subscri ber Qanavq%ﬁéHﬂ Qda @t@idemoeatb 6B€&ini Rnowlddg 4

t he second ubI | g&gxchaggﬁ 8 g call subscri ber BO |s b|§1ll'q r

t he cost. Ohat PRJCPRrERRAtE PL HERFAIS nAFeR hdNe ‘Fggt

subscri ber A0 hsabsatiddrdsaldcatedsdrraddition telhdvitg kaoWwlelgenoRitdiem

di stance whi ch %‘}gil%%rpefégfét?edr bfﬁ\'@ﬁfcﬁhg visiting mobile subscriber is
registered, wherein it is only necessary to signal between the
home register and the main visitor register.

15 Figure 1b is a flow sheet which illustrates the aforedescrihed
method. The flow sheet and the following simplified descrip-
tion of the method are intended to be read together with
Figure 1la and the descriptive text associated with this
Figure. The flow sheet illustrates the steps that are most

20 essential to the concept on which the invention is based. The
abbreviations included in the text in the Figure are consid-
ered to have been clearly explained in the aforegoing. The
method is carried out in accordance with the following
description and in accordance with Figure 1b:

25 - The calling subscriber A0 calls the called subscriber B0,
in accordance with block 001.

- An address message to the called subscriber BO is sent from
the first public exchange or switch EAO0 to the main switch
GMSCO01 together with the position coordinate CO-A0 of the

30 calling subscriber A0. The position coordinate CO-a0 of the
calling subscriber is stored in the main switching centre
GMSC01, in accordance with block 002.

- A routing query containing a request for a route to the
called subscriber B0 is sent from the main switch GMSCOl to



cal I4 ng subscriber AO and the called subscriber BO for the call to be
connected. The prelimnary decision as to whether or not the call shall be
connected is made after assessing the di stangg between the two subscri bers.
10 tn the enbodinment, it has al so been assuned that the called subscriber
BO has specified a distance condition relating to the maxi num di stance

whi ch can be between the call ed subscrib- er BO and t he end-subscri ber C0
for a call to betheheons vegisher HIR0 inaceordance vithhknoen technelogycand

shal | be 15 cocrji}gq@é{,r '(f@‘)ﬁhrrgggcgnbmafter the prelimnary decision
, e aft

has been reached, is m er _.assessing the distance between the called
subscri ber BO arl tFRech@me pegister HIROTRSGarYains fhiat dhfeGatileht spb-
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| onger ' t han t he mebwork FEMNG2Z,t do dcebrdancepeithikliodiket0fdan t he
subscribers. |In 1hj ' cli | ' -
spoken nessage to eg@*fﬁ%%? gslﬁ%?cgrsf%re}? iﬁgigémﬁgf B?{sﬁgggggg e 0
that the subscrigerthe Gﬂbl#‘g sithagriker BQecls gpentinfror hthe thene| xeginter
earlier specifigftrdVes ¢HE nfadinl 94 sIERECHeldistBe EaR02NCEh! 2680 radREe With

permtted distance condition between hinself and the end-subscriber CO, it
i s feasiblet® RRIYOWnial of the 30 call connection with a nessage to

the cal ling subserrherréguestFort thg pgomit idie covridinatel Co-Bhofithextalled
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GLRO2 to the visitor register GLR~BO of the called subscriber,
in accordance with block 006.

15 -~ The position coordinate CO-B0 of the called subscriber BO
is sent from the visitor register GLR-B0 of the subscriber B0
to the main visitor register GLRO2, in accordance with block
007.

- The position coordinate CO-B0 of the called subscriber BO

20 is sent from the main visitor register GLR02 to the home
register HLRO, in accordance with block 008.

- A routing response to the earlier routing query, containing
the call number of the end-subscriber €0, is sent from the
home register HLRO to the main switch GMSCO1l together with the

25 position coordinate CO~B0O of the second subscriber, in
accordance with block 009. The position coordinate CO-BO of
the called subscriber BO is then stored in the main switch
GMSCO1. "

- The distance between the position coordinate CO-A0 of the

30 calling subscriber and the position coordinate of the called
subscriber is assessed in the main switch GMSC01, in accor-
dance with block 010.

- A call connection between the calling subscriber A0 and the
end-subscriber C0 is prepared, wherein the position coor-

35 dinate CO-BO of the called subscriber B0 is sent from the main
switch GMSCO0l1 to the second country switch ECO. The position



exanpl e of how signalling is effected when practicing the inventive nethod.
As will be understood, the order in which the aforesaid nethod steps are
carried out can vary. For 5 instance, the dhpgtance between the calling
subscriber A0 and the called subscriber BO can be assessed and the cost of
the call calculated at different stages than in the procedure than those
stated above. It is continuously also conceivable for a main visitor

regi ster GLRO2 cooninatekcowBodgé theacabletiosibBscribepoist sboredoini thée

of the message é’éé?nh“c&‘@hﬁ L S ¥, Peh ﬁc&ﬁ&é‘ﬁ&gwiﬁ %‘1@%})& Pﬂlt °
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sheet which lustrates the aforedescribe d heet and,t
Tor T o ny-bdmiendauESctibet G I8 AxSesHad Ih i publin eXehAns opoviteh
together with Beey eiﬂamd&meiaim plogk O0Fxs associated with this

he concept on whi T faarHORREFERet (Ep 4RRReLg Ctng] GafP tr O g Ftkiihg 1°

the text in thesmbgarébaremoriw d-itioy hdshaed epbonecreceliyerxplai accorn

t he af or egoi ng.qaiice i ¥ b1t BB ed out in accordance with the follow ng
description an(?al n accordanlce Wt h gure 1b: 25 - The calling_ subscriber

A0 calls tRO cal| ThesGRSE: PSe‘Fh‘BG’aun etween-the Galling subsgriber AQ and
addr ess nessagaHe ¢dEléd! sw@sbeeitsay iIBreisBealeuiated,r hetbenf thétcaling

exchange or sw to e, ogether.with t |t on
coordi nat e CO- ﬁjﬁ%ﬁgpﬁéeﬁoxgchﬁﬂbf%béﬁlﬁ%§ %Oinﬁ%c?)%‘%?‘?‘f%n ’](:ﬁbqglls
CO--A0 of the c#l4.ng subscriber is stored in the main switching centre

GVBCOL, in accqr dgpee c'?gls?g] of! 2fif 0071 BetwddH'WHI cA43e¥ £8BLRLTHAP Bo and

request for a roufe t
15 the end-subscriber €0 is calculated and the called subscriber

BO is billed for the cost of this part of the call, in accor-
dance with block 015.

The aforedescribed method is only an example of one configura-
tion of the ordered sequence in which the various method steps

20 can be carried out. For instance, it is feasible to calculate
the cost of the call in a later stage. '

The aforementioned coordinate query 03, 03¢ contained in the
messages and the coordinate response 04!, 04 will now be
described in brief. The home register HLRO and the main

25 visitor register GLRO2 are both able to communicate with
earlier unknown interfaces. The protocol has a structure
similar to the protocol used in a GSM mobile telephone
network, namely "GSM 09.02 MAP", i.e. the protocol described
in GSM recommendation 09.02. Consequently, the protocol can

30 be structured by using a CCITT No. 7 based protocol MAP, SCCP
and TCAP from the protocol stack of CCITT No. 7. CCITT No. 7
is well known to the person skilled in this art.



cal led subscriber BO is sent fromthe main swtch GVSCO1 to 14 the hone
regi ster HLRO i n accordance with known technol ogy and in accordance with

bl ock 003. - The home regi ster HLRO ascertaiX®s that the called sub- scriber
BO has requested call transfer to the end-subscriber 5 Co and that the

call ed subscriber is |located in another network PLMNOZ, in accordance with
bl ock 004. - An enquiry with a request for the positjon coordinate CO-BO of

the cal |l ed subs@henMAPRoperatian betweemtheohene pgisherHiBG andhthagain
visitor regist emgilil% l;ﬁlw daR02 ¥hd bdtvddrPehelRRin-vidstoe st

the position co %Ogrfl‘ﬁt} a%ﬁjﬁdﬁ%%bs%g?e@BgtlﬁsB% l’Eﬁ?‘%‘sol‘_:lgf(__:rsom

the main VISItO
cal I ed subscri beoprﬂimﬂ:mlqdatqeom,tm bl arok ctidirdihate Fesppaset Mn 04 can

coordinate O3 SBePhekR? by KOc3HATAG ESA 1 cBERL. L OMAAGaHL S %;_ &)

regi ster GLR-"BO St e subscri nmai'n Vi Si regi s

accor dance wit haisl sbewoobelowThe position coordi nate C0-B0 of the cal | ed
subscriber BO 20 is sent fromthe nmain visitor register GLR0O2 to the hone
regi ster HLRO, in accordance with block 008. - A routing response to the
earlier routingSERcMSC/GLR.BATANG the cal | nunber of the end-subscriber OO,

is sent fromt heemmmﬂﬁr :kE=ROGperatdomi N switch GVBCO1 together with
t he 25 p05|t|og, ate C0-BO of the second.subscriber, in accordance
with bl ock 009. i on coordinate CO-BO of the called subscriber BO

is then stodéd dmstthe main switch
RESULT
messagearea

The above sequence for bringing the position coordinate CO-B0O
of the called subscriber BO to the home register HLRO is as

15 follows:

- The message coordinate query 03 (GetMSC/GLRData) . is sent
from the home register HLRO to the main visitor register
GLR02, while stating the identity number (IMSI) of the called
mobile subscriber BO.

20 - The message coordinate query 03' (GetMSC/GLRData) is sent
from the main visitor register GLR02 to the visitor register
GLR-BO together with the identity number (IMSI) of the called
mobile subscriber BO.

- A coordinate response 04! including the position coordinate

25 CO0-BO (MessageArea) is sent from the visitor register GLR-BO
to the main visitor register GLRO2.
~ A coordinate response 04 including the position coordinate
CO-BO (MessageArea) is sent from the main visitor register
GLRO2 to the home register HLRO.

30 There now follows a description of a further embodiment of the
invention. Figure 2a illustrates solely the local switches,
visitor registers, message areas and base stations that are
necessary to understand the invention. Multiples of these



GvBCO1. - The di stance between the position coordinate CO-A0 of the 30
calling subscriber and the position coordinate of the called subscriber is
assessed in the main switch GVBQ01, in accorgy dance with block 010. - A
cal | “connection between the calling subscriber A0 and the end-subscriber Q0
IS prepared, wherein the position coor- 35 dinate CO-BO of the called
subscriber BO is sent fromthe main switch GVSCO1l to the second country
switch ECO Theupbtst hawe beéh emclddedt £xrCh BheofFigurecalsl do thiesearbderi s
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steps the position coordinate CO-Bl of which message area, i.e. its

centre point, is stored in the first visitor register GLR-~B1.

A mobile unit C1, the end~-subscriber Cl1, which also belongs to

the mobile telephone network PLMN1l, is located within a cell

15 controlled by a second local switching centre MSC-Cl. The end-

subscriber C1 is, at the same time, registered temporarily in

a second visitor register GLR-Cl and is permanently registered

in the home register HLR1l. The cell is located within the

coverage area of a message area and the position coordinate

20 CO-Cl of the message area is stored in the second visitor

location register GLR~-C1l. Figure 2a also shows those parts of

a public switched telephone network PSTN1 that are necessary

in carrying out the illustrated embodiment. A calling subscri-

- ber Al is permanently connected to a first public exchange El

25 in the public switched telephone network. The geographical

location of the public exchange El is disclosed by a position

coordinate CO-Al which is stored in the public exchange. The

public exchange El1 is connected to the main switch GMSC in the

mobile telephone network PIMN1. Signalling between the public

30 switched network PSTN1 and the mobile telephone network PLMN1

takes place over this connection.

All permanent connections between the earlier enumerated
signalling nodes, i.e. subscribers, switches, registers and
base stations, have been shown in Figure 2 with thick full
35 1lines, as in earlier Figures. Signalling, which is described



20 <tan be carried out. For instance, it is feasible to calculate the cost
of the call in a later stage. The aforenentioned coordi nate query 03, 03

contained in the nmessagés and the coordi nat ggresponse 04', 04 will now be
desctibed in brief. The hone register HLRO and the main 25 visitor

regi ster GLR02 are both able to comunicate with earlier unknown

I nterfaces. The protocol has a structure simlar to the protocol used in a
GSM nobi l e tel ebho@etaélvhnlqwna:mdep pGaxeOover the permanertheopnections,

described in n

be structured by uglsﬁgﬁe%#lﬁgﬁ&%?ase %%%?‘o%ig%wm?’ft@&ﬁ?q&ll?o%bﬁgrom
the protocol st@Bkope @&dder afo the pezwpneRy: gonmregkiengnofprtthenhsaker 98n
skilled in thiscpakity. ﬁﬁezbeo%%ma& ahnl eﬂe@immflhaee IRl Gty thlaRO

and the main visgjtor e.tvve t he i n VI tor .reqi st
G R02 ana i 1B VELFSEE1BHE; LRCYRESR sighal Ling HRneR Siate « The Sadied, Bub
03, 03' and cowscriber B.‘eauinthe(bﬁd-di&smiﬁerm demnnbedtamimiﬂragpeo-

ASN.L (OO TT 1 c¢gueRdghi gBa¥s 208) pesy BRoNn-RALR S BT HRE ChRIBAT v mas

Get MSC/ GLRData 7~ = era T esSagear ea
above sequence Beenpshayhnint thepBigerenby¥odr sigazagcmagking bntwsanlbase

subscriber BO toe4f£oH8End GHLINY siibEEriPers. 1PhE i HNRI1 ing necessary to
10 the invention and illustrated in the Figure does not claim to
be the total signalling that is carried out when connecting a
call. Only the signalling in the two networks PSTN1 and PLMN1
is shown in the Figure, while signalling to and from the
subscribers involved has been excluded. Neither has that
15 signalling which is considered to belong to the state of the
art been described or shown.

As before mentioned, the mobile telephone system PLMN1
functions according to PDC-specifications, although the
method now described can also be applied in systems of similar
20 types. The following exemplifying embodiment illustrates the
procedure followed when billing a call when the calling
subscriber Al calls the called subscriber Bl after the called
subscriber Bl has asked for calls to be transferred to the
end-subscriber Cl. As earlier mentioned, when call billing
25 after a call transfer service has been requested in a mobile
telephone system, it is essential to be able to localize the
geographical positions of the subscribers involved and to
bring these positions together for comparison with one another
and for calculation of the distance therebetween. The fol-
30 1lowing inventive method is able to carry out this important
function and includes the following steps:
- The calling subscriber Al calls the subscriber Bl.
- A first address message 11 which includes the call number
of the called subscriber Bl is sent from the public exchange



- The nessage coordinate query 03 (CGet MSC/ GLRData) is sent fromthe hone
register HHROto the nmain visitor register GLR0O2, while stating the
identity nunber (I1MSI) of the called nobil elgubscrl ber BO 20 - The
nmessage coordi nate query 03 (GetMSC/ GLRData) is sent fromthe main visitor
register GLR02 to the visitor register GLR-BO together with the identity
nunber (I MSI) of the called nobile subscriber BO - A coordinate response
04' including Bl posithenmadnr dwiteh 2EMSO. BCt@asmageMeh) tilse spositiom

the visitor reg - | 0Lyub GLRO2. - A
coordi nate respc??l)é%{]d%%\c?a_g\ g}eﬁm gg;( % coor |na e' CO- BO
(MessageArea) IS zhetpcbsbhimecmdma@ tQQ"Meglfstbe calAdng subseriibes is

regi ster HLRO gQyrEifrih Qﬁ\g ﬁ??h%ié‘cﬂe@ﬁét tion of a further enbodi ment
of the invention._ Figure 2 ustrates solely the |ocal sw tches, visitor

regi sters, ResSagh %9%%@%@9535325?%?6 §’-Pﬂaﬂ request £ £he docatdonsefind
the invention. tHe callla eubstrider Bl] dnelsahgueryam toxthedgtdeht oyt 6

Fi int I A mofi | [
510 he-cal | od "BELREERRerY Bhoh yiien 4823801 Bh e Ba fombnkdRiia S Bl A
and is |ocat edsam:huﬁrcan ddel madm swliltteh MSCitoi the homel lecationnyegisterre
MSC-Bl. Th f t
Vst Lot 1 agi ot LR, AP BRIrEE fikntlohfls 68 AORLGIBMY 3 bard Be'they
The hone r&fi sVdsitan Josatden é‘lﬂglfﬁﬂ%lét’bd’hm%thégﬁﬁhlﬁé swesqribesris
regi ster GLR- Bﬁeh@dyalcﬁ Ii-agrigltu radunit Bl is registered terrporarlly The

10 cell is locatqd ¢t @ﬁ 518 3°2a314%° orba the Hdinatisn, the home
location register HLR1 establishes that the called subscriber
Bl has asked for calls to be transferred to the end-subscriber

15 Cl1l, wherein the inventive method includes the following
further steps:

- A coordinate query 13 requesting the position coordinate
CO-Bl of the called subscriber Bl is sent from the home
location register HLR1, to the first visitor location register

20 GLR-B1l, in which the called subscriber Bl is registered
temporarily.

- A coordinate response 14 including the position coordinate
CO-Bl of the called subscriber Bl is sent from the first
visitor register GLR-Bl to the home register HLR1.

25 -~ A routing response 15 in answer to the earlier-mentioned
routing query 12 and including a call number to the end-
subscriber €1, this number being stored in the home location
register HLR1, is sent from the home register HLR1 to the main
switching centre GMSC, together with the position coordinate

30 CO-Bl of the second subscriber.

-~ The position coordinate CO-Bl of the called subscriber Bl
is stored in the main switching centre GMSC.

The following part of the method belongs to conventional
signalling procedure within PDC mobile telephony and is not
35 therefore explained in detail. The purpose of this procedure



t he sposition coordinate CO Bl of which nessage area, i.e. its centre point,
Is stored in the first visitor register GLR-BL1L. A nobile unit Cl, the
end-subscri ber Cl1, which also belongs to thegmbile tel ephone network
PLMNL, is located within a cell 15 controlled by a second | ocal switching
centre MSC-Cl. The end- subscriber Cl is, at the sanme tine, registered
tenporarily in a second visitor register GGR-C and is permanently

regi stered in ths tonmakegcléar tbRihe Ml avitich GNSSt Hewlotahiomeof the

coverage area Of.g E‘Sat%%r%‘.}gb%&e 12 J.p‘?n%ﬂér&“ Y iHdiate %q‘atcge%ﬁgff

the nessage area I's e secona vi SItOI’ oca I on register

Figure 2a al so SROWs thesBapnr tswidichh gapl ike sdireatedt @lreplfﬁﬂf@%et%rqbls
PSTN1 that are asseas.%ﬂdnn TRy i afaﬂletd& by Weitrelee & el im3 AR switch

cal ling subscri-_her er panent, 0 ed to a firs ubl i ¢c._exchange
B o5 % TN LEMBEL commupiBatiBBpRbhe ERE Tore Leration Fegirten HIRL ARgh
of t[le pgbl i ct ﬁthbagtdwlowaﬂnmb%ﬁmth@ dnmm%mw?;gtuaget&@hé e{ﬁi—ch
is stored in e |

e i n swi ¢ chothRETipeE: E1 8Re 1ATeRERE CnEEEOS hesaat fet VIATES he
bet ween t he pubfolleﬁlnqvxturhherrntepsk PSTN1 and the nobile téilnephone
network PLUND Lok dilih P s dihde AQ0'88RNGAY. e !cai BREGELNCCHI'ERNNIAY

bet ween the earli er nuner at e g | Nng _No subscri

switches, redi FUbSCHARCE AL A0dER8 RNATEHREBUHEL: R nAD AdArgepaNessge 18
thick full 35 }h8k8didg theceallehumbey SF. tﬁ!eglbiid-@%sc\ﬂib@& c1 deseenied

B T A P IR WL e
connecti ons, fMSCheElsakegetherawiith thiec pasitiions Imom‘danatleecol-gnablfl the
lines indicate t$)eq subscriber Bi.

15 - The position coordinate CO-Bl of the called subscriber Bl
is stored in the second local switch MsC-Cl.

- The position coordinate CO-Cl of the end-subscriber C1l is
taken from the second visitor register GLR-Cl1l to the second
local switch MscC-C1.

20 - The position coordinate CO-Cl of the end-subscriber C1 is
stored in the second local switch MSC-C1.

- The distance between the position coordinate CO-aAl of the
calling subscriber Al and the position coordinate CO-Bl of the
called subscriber Bl is assessed in the main switching centre

25 GMSC.

- The distance between the position coordinate CO~Bl of the
called subscriber Bl and the position coordinate CO-Cl of the
end-subscriber Cl is assessed in the second local switch MSC~
Cl.

30 - The end-subscriber Cl1 answers the call from the calling
subscriber Al, by lifting his telephone receiver, wherewith
the call is considered to be connected.

- The cost for the call between the calling subscriber Al and
the called subscriber Bl is calculated in the main switching

35 centre GMSC, and the calling subscriber Al is billed for this
cost.



5 directions in which signalling takes place. The called sub- scriber Bl
and the end-subscriber Cl1 communicate with respec- tive base stations BS
via a radio link. The radio |ink has been shgyn in the Figure by a zig-zag
mar ki ng bet ween base stations and nobil e subscribers. The signalling
necessary to 10 the invention and illustrated in the Figure does not claim
to be the total signalling that is carried out when connecting a call. Only
the signalling i+ tiee toasthafvihes cRIINGetwdeR L thE ¢al bdd\wubscrilber-Bguand

while signallin g bs¢ri:hers, 4 S Jhee d
Nei t her has t ha?t ﬁ% %rs}‘?lgnga"’?{glctnllgl(i’ﬁ?':'J cﬁfi ggcoﬁ%%ﬁfogﬁeltg’%gn?%é%&e g %?]é
of the art been switehbad eentteNSC-A3 and She eebl edmwsaniberoBl |is billed

tel ephone systenpdih N4 st 1S theceatli Ng to PDC- speci fi cations, although
t he net hod now described can al so be applied in systens of simlar 20

types. The follow ng exenplifying enbodinent illustrates the procedure
fol | oned whers bitHheé ngféredescribadt sfgnalling proceduberwililcbhe! seéhecas an

| | ed subscriber, Bl aft th | | bscri BL h ked _f | ]
be. transt erred X RLE BE AAC sinal 140 RSV EFke 4 wARCErofh 4k oy rhe
billing 25 aftdnwentivet mebtbbdr I&r widd khes welerstomd dthat | they oxder ein
{el eph ¢ i ) I , ;
posi (i ons of t handl the ARERblrRcofe WEeihirl Sa AiCRhEval)F, FRALARNGY,,

In
for conparison he dimtanrs betveen the Qﬂlk@%ﬁ%%’fibﬁﬁeﬁﬂi%ﬁb@ called

t her ebet veen.g ThiulsdriBor BPVaRA aD¥ENéAVEuIRENOH bF €hé ScAPl CE6sY &4t be
this inportant function and ingludes the follow ng steps: - The calling
o4 1t

subscri ber Al ne 1 ah, FAEA6Er SBR9®: A first address message 11 which
i ncludes the call nunber of the called subscriber Bl is sent fromthe

publ ic exchange Figure 2b is a flowsheet illustrating the above-~described

method. The flowsheet and the following simplified descrip-
tion of the method are intended to be read together with

15 Figure 2a and with the descriptive text relating to this
Figure. The flowsheet illustrates the steps that are most
essential to the concept of the invention. The abbreviations
used in the text shown in the Figure have been explained in
the aforegoing. The method is carried out in accordance with

20 the following description and also in accordance with Figure
2b: T
- The calling subscriber Al calls the called subscriber Bl1,
in accordance with block 101. .
- An address message to the called subscriber Bl is sent from

25 the public exchange or switch El1 to the main switch GMSC,
together with the position coordinate CO-Al of the calling
subscriber Al. The position coordinate CO-Al of the calling
subscriber is stored in the main switch GMSC , in accordance
with block 102.

30 - A routing query requesting routing to the called subscriber
Bl is sent from the main switch GMSC to the home location
register HLR1l, in accordance with block 103.



19 E1 to the main swtch GVBC, t.ogether wi th the position coordinate CO Al

of the calling subscriber. - The position coordinate CO Al of the calling
subscriber is stored in the main switch GWWG4,5 - A routing query 12
containing a request for the location of the called subscriber Bl, i.e. a

query as to the identity of the local switch which deals with the called
subscri ber Bl, is sent fromthe main switch MSC to the honme | ocation
regi ster HLRL. As m@nmu@r&é@rederthmhowcémﬁﬁ tkatt\Velie Gdlldd sib-

visitor location_r h Lt c d ,subscriber st oraril
Vel srered. - CReriHet By hasrdekinl BrSGelfs ' B SranE R oA BS| B sha-
| ocati on regi st snbeicRtibext £11,i aheacchadanhe mn dd aakbdOdi.ber Bl has asked

for calls to be_trg Cqﬁ seﬁh ?? 9&%?&&%5&°§%§%5%§E B.egluof

i nventive nethod in er st coor nateﬁiﬁery
13 requestin® tﬁs‘?epﬁﬁ-tlleénsb‘bépa' ibere BEpipsent tfﬁ'@"c§hlee¥!°§ﬁb§%‘ii%@r 15

sent fromthe haseukecafﬁlvﬁeqw:efe r 'GLR-B,f LA Hocbrddnide WREAB1OEk
regi ster 20 G_iog in which the called subscriber Bl is regi stered

tenporarily. oordi nate response 14 including the position coordinate
CO- Bl of the catl e!:heLpesitben a&ordiname do-cnm blfether ealltedlswbsa:nipai @1

tGI'_IGR- Eg.r ][ ?e? t‘ll’eT'E‘E?I onegﬁlr outl ng ueri?tr’SfZ I nc L&Fﬁ r%’e?ifevﬂtoﬁ o

end- subscril®erregistiers HiRihe nb@?ﬂgré@@#%dﬂﬁh hl@qlroﬂrﬁskocat i on register
HLRL, is sent fLOR FRRtieRErE8Ponsa’ ihldrkwer %B%K@'a'fo?@sfaﬁh' fSuﬁfﬁé 'fhery
GIVISC, together with the pgsition coaqrdi nate 30 of the second
subscri ber . and :mclud:mg the call number to the end-suhscriber c1, is
: sent from the home location register HLR1 to the main switch
GMSC together with the position coordinate CO-B1 of the second
15 subscriber, in accordance with block 107. The position
coordinate CO-Bl of the called subscriber is then stored in
the main switching centre GMSC.
- The information necessary to localize the end-subscriber C1
is taken from the home register HLR1 to the main switch GMSC,
20 in accordance with block 108.
- Connection of the call between the calling subscriber Al
and the end-~subscriber Cl can now be prepared, wherein the
positioh coordinate CO-Bl of the called subscriber Bl is sent
from the main switch GMSC to the second local switch MSC-Cl.
25 The position coordinate CO-Bl of the called subscriber is
stored in the second local switch MSC-Cl1l, in accordance with
block 109. |
- The position coordinate CO-Cl of the end-subscriber C1 is
taken from the second visitor register GLR-Cl1l to the second
30 local switch MSC-Cl, in accordance with block 110. The
position coordinate CO-Cl of the end-subscriber is stored in
the second local switch MSC-Cl.
- The distance between the position coordinate CO-Al of the
calling subscriber Al and the position coordinate of the
35 called subscriber Bl is assessed in the main switch GMSC, in

accordance with block 111.



- The position coordinate CO- Bl of the called subscriber Bl is stored in
the main switching centre GWSC. The follow ng part of the nmethod belongs to
conventional signalling procedure wthin PDc‘%gn')bi | e tel ephony and is not 35
therefore explained in detail. The purpose of this procedure 20 is to
make clear to the main swtch GVSC the | ocation of the end-subscriber Cl at

that moment in tinme, so that messages fromthe main switch can be directed

or {Olﬁt gd (;Vgct hies -ﬂﬁétatﬂaea;%gt{é\ﬁeé:ﬁ a@:yé\sqgé_i% \ébb_&-&fn&f:ﬁ_%&i—ﬂﬁ'd@f the

switc co ni cat i n e ho ocatj on regist.er an

Cher owi th obt ai g b GEPAGTLRES ShaAnsh the Bos 110D SaRIcHnatesERsEri oE/ther

The inventive mendedubseddiereCli el asesssbébd Imwlthanilogal uswitech MSPC1,; in

Preparation is bet ween the calling 10 subscriber
dhcon sy hith BiGsR

Al and the end- AN SS” nessage 18 including the call
nunber of thé erd- Siies @ndraubseridbere @l fangwas the calli tfzionGtbe calilling

second | ocal swshpdicq HedaA¢ Vg?@%ﬁ&%ﬁigeﬁeﬂaﬁﬁoﬁéeré&f:ﬂ\iéﬂn i‘ip%rldi:idfial €

CO0-B1 of the called sulscri ber e position coordinate CO-Bl o

the called subs8APGE WathiBleek BBi n the second | ocal switch MSC-Cl. - The
position coordi natg‘!;%@cé‘&toéfh tiree @uigsmwl leehe' th@ﬁc&iliﬁ#léﬁuﬁoémﬁréhle x5 egand
visitor registe - to t segon al, swit - C1. - e

posi tion coor di FIQFe ?ﬁ%ﬁgo “?’f’?é’ré‘ﬁ’(?rsu gcrj'isoe agﬁui/gsggcfofagé i the hsalddaiy
| ocal swi t choMsS&ubscribéreadis txinded fowethe tdusipodin accordancie ndtth Gl-o&k

of the calling iﬁs.cri ber Al and the position coordinate CO-Bl of the

- The cost of the call between the called subscriber Bl and

the end-subscriber C is calculated and the called subscriber

Bl is billed for this part of the call, in accordance with
15 block 115.

The éforesaid messages coordinate query 13 and coordinate
response 14 have the same structure as the messages described
with reference to the earlier embodiment. The aforedescribed
sequence in which the position coordinate CO-Bl of the called
20 subscriber Bl is transferred to the home location register
HLR1 is as follows: .
- The message coordinate query 13 (GetMSC/GLRData) is sent
from the home location register HLR1l to the visitor location
register GILR-B1, stating the International Mobile Subscriber
25 1Identity (IMSI) of the called mobile subscriber Bl.
- A coordinate response 14 containing the position coordinate
-CO~-B1l (MessageArea) is sent from the visitor location register
GLR-B1 to the home location register HLR1.

There will now be described an embodiment of the invention in
30 which a called subscriber B2 and an end-subscriber Cl1 are
located in a PDC-type mobile telephone network (Personal
Digital Cellular) similar to the case in the earlier embodi-
ment. In this embodiment, it is assumed that all 1local
switches MSC also include the earlier described function of

L



cal Fed subscriber Bl is assessed in the main switching centre 25 GWSC. -
The di stance between the position coordinate CO-Bl of the called subscriber
Bl and the position coordinate CO-Cl of the gfid-subscriber Cl is assessed

in the second | ocal svvi tch MBG- Cl. 30 - The end-subscri ber Cl1 answers
the call fromthe calling subscriber Al, by lifting hi's tel ephone receiver,
wherewith the call is considered to be connected. - The cost for the call

be]t Welent t ge cal ummu.lmsswu.heh éUsapdi ée tiw Ifehcdiloncwherebglaj gonnection
calculated in t I
cul at F%[% e C%%gﬁf{‘ém%%i @H&%@ aé;éew SAb I AdvcrbaRa e

Al |s_b|IIedfo cost o cal betweenthe calied
subscri ber Bl aeskternaindtedephanehetworks t@é‘l%‘ﬂhaﬁé& padine efcarmelertad

swi tching centrgq GT ﬁ;lﬂ-;e &aht£4, sHhac wnkeenyl sﬁ;rmlll;e@ fwtm:s an

part of the call. bed’ ||

an exanpl e of h@wtﬁrg?ﬂl Fﬁﬁgphgfs)gil 3 S’%lg %qﬂgagce%%{m %teqe%r’la

rCn:‘E ??gd I ttvw |1 st wmpnaed bbet the marmrswijtoum@cemreeihmstrm dme
out may ! h

subscri ber Al aﬁﬁ %@ &g’ﬁr m&ﬁag?ﬁﬁsérlgeﬁéﬁ% %dtdai%g%?b gﬁbt&ortl%e

call cost can bdslclearlyaspecified intlhe Wdzsntgraoﬂﬂmmanon

prustrating thegahaNgItaIchb ﬁ@ie”@%ﬁﬂ@nigﬂéié‘:ﬁé’%&ﬁ%rl@nd]éﬁﬂe 3f,el.l owi ng

sinplified descrip- on of e met are intended to be read t oget her
with 15 Figure 2a and with the descriptive text relating to this

10 Similar to the earlier Figures, Figure 3a shows only those
local switches, visitor registers, message areas and base
stations that are necessary in obtaining an understanding of
the invention. The called subscriber B2 and the end-subscriber
C2 belong to a mobile telephone network PLMN2 and are handled

15 by the same type of equipment as that described in the earlier
embodiment, namely local switches MSC~B2, MSC-C2 and visitor
registers GLR-B2, GLR-C2 and a home register HLR2. In the case
of this embodiment, the local switches and the visitor
registers are referred to as first and second local switches

20 MSC-B2 and MSC-C2 and first and second visitor registers GLR-
B2 and GLR-C2 respectively. Each of the mobile subscribers is
located within its particular cell, these cells, in turn,
being located within a message area whose centre point is
given by a position coordinate CO-B2, CO-C2. The mutual

25 relationship between the home register HLR2 and the visitor
registers GLR-B2 and GLR-C2 is the same as that earlier
described. Figure 2a also shows those parts of a public
switched telephone network PSTN2 necessary to the illustrated
embodiment. A calling subscriber A2 is permanently connected

30 to a standard public exchange E2 in the public telephone
network. Since all local switching centres or switches MSC-B2
and MSC-C2 in this embodiment also function as main switching
centres or switches, a connection is established between the

_ standard exchange E2 of the calling subscriber A2 and the

35 first local switch MSc-B2 which handles the called subscriber




Figure. The flowsheet illustrates the steps that are nost essential to the
concept of the invention. The abbreviations used in the text shown in the
Fi gure have been explained in the aforegoing. The nethod is carried out in
accofdance with 20 the follow ng descripti ® and al so in accordance with
Figure 2b: - The calling subscriber Al calls the called subscriber Bl, in
accordance with block 101. - An address nessage to the call ed subscriber Bl

[ t f 2 | | t L9 SW '
5 sent om 2% i)y SR G Sl gDy S
The posi tion co@?ﬁ?ﬁﬁkeP@NAF°oth?m°’éhl¢l¢©1@lm inedwork HIYN2y Cemppre

main switch GVBghel réeseﬁgaaﬁsowlinenlel ﬁkwik@ah 8flis fakey! pidca8UBkEr the
request i ng routi ngﬁ sent om.t he

ed subscriber S tch
Ve Te the b P sird tith i cener & pige . The ferson vy Hhe s tamard public
22 - The horge rextliangeHchbsesthel local skdtchlingceehttlesthatshand@esBtheas

asked for caIIs t ns red t - bscrib [ N dance
o th bl ook 104 cATIE EhBIEIREE e fdfnd Vhe MERE tdurdnid [oRTECRI20ES
of 5 the call @Bmmtshbnq Bsﬁmltyeqonneghionaasobecaggestm llel_dail switth
first visitor r agé‘% x%%%céh ttlgngl ,}Qﬁ I on
coordi nate CO- of the ,%15_ cri Bl %Mg sent Q?l;%m th% ef’? rst @ s?tor
regi ster GLR- Bl to the honme 10 regl ster HLR1, in accordance wth bl ock
106. - A routi mraeihgnaetallsnsueh i Iirme afypeds ot iAdicatifgepErmanent
10 connections and signalling markings have been shown in Figure

3a in the same manner as that shown in Figure 1la.

The signalling necessary to the invention shown in the Figure
does not claim to be the full signalling procedure that is
carried out when connecting a call. The Figure solely shows

15 the signalling that is carried out in the two networks PSTN2
and PIMN2 while signalling to and from the subscribers
involved has been excluded from the Figure. Neither the text
nor the details shown in the Figure include signalling that is
considered to belong to the state of the art.

20 The embodiment described below is concerned with the procedure
adopted in billing a call when the calling subscriber A2 calls
the called subscriber B2 after the called subscriber B2 has -
asked for calls to be transferred to the end-subscriber C2. aAs
before mentioned, it is essential when billing calls after a

25 call transfer service has been requested in a mobile telephone
system to be able to localize the geographical position of the
subscribers involved and to bring the positions together for
comparison with one another and for calculation of the
distance involved. The inventive method described below is

30 able to perform this important function and comprises the
following steps: ‘

- The calling subscriber A2 calls the called subscriber B2.



and tncluding the call nunber to the end-subscriber Cl, is sent fromthe
honme | ocation register HLRL to the main swtch GUWSC together with the
position coordinate CO Bl of. the second 15 <sa@gscriber, in accordance with
bl ock 107. The position coordinate CO-Bl of the called subscriber is then
stored in the main switching centre GMSC. - The informati on necessary to

| ocali ze the end-subscriber O is taken fromthe hone register HLRL to the
main switch GVWSCG- 20 finstasddresasmessade [HlowhithsinclGles ddiel caldedt hamber
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coordi nate CO- Als'oi-tt:het_?:am¢tng_ subscriber Al and the position coordinate
of the 35 call ed-s'i‘@@?oﬁfﬂ:iﬁln teoainatedcoias Qﬁf he'ca 17§ sdbScriber is

accordance w th bl ock %1. Zi;ﬁ-BThe di st ance bet veen the position
coordi nat e G B1StPrefeinthef 39 sWitghiMPREBRosi ti on coordinate
CO-Cl of the end=-suybacsubig Queity 5 ETN a etfiestotolr theé tXdcdbioRlof ithe
called subscriber B2, i.e. asking which local switch handles
the called subscriber B2, is sent from the first local switch
MSC-B2 to the home location register HLR2. As before men-
15 tioned, the home register is cognizant of the visitor register
in which the called subscriber is registered at that moment in
time.
-~ With the aid of earlier obtained information, the home
register HLR2 establishes that the called subscriber B2 has
20 asked for calls to be transferred to the end-subscriber C2,
wherein the inventive method includes the following further
steps: .
- A coordinate query 23 with a request for the position
i coordinate CO-B2 of the called subscriber B2 is sent from the
25 home register HLR2 to the first visitor register GLR-B2 in.
which the called subscriber B is registered at that time.
- A coordinate response 24 which includes the position
coordinate CO-B2 of the called subscriber B2 is sent from the
first visitor register GLR~B2 to the home register HLR2.
30 - A routing response 25 to the aforesaid routing query 22
which includes the subscriber number of the end-subscriber is
‘sent from the home register HLR2 to the first local switch
MSC-B2, together with the position coordinate CO-B2 of the
second subscriber.
35 - The position coordinate CO-B2 of the called subscriber B2
is stored in the first local switch MSC-B2.



accordance wth block 112. 5 - The end-subscriber Cl answers the call
fromthe calling subscriber A, by lifting his tel ephone receiver, in

accor- dance with block 113. - The cost of the cal | between the calli ng
substriber A and the called subscriber Bl i<*%alculated and the calli ng 10
subscriber Ais billed for the cost, in accordance with block 114. - The

cost of the call between the call ed subscri ber Bl and the end-subscri ber.C

is calculated and e &ﬂ&gﬂgﬁtﬁ?ié&é%&‘ :]tﬁ% 1@1‘&:-?%05%15@& ear-aéosfté}?e

call, in accor dance W t or esal nessages coordi nate

query 13 and coBRdt &QHeSPéﬁﬁiﬁé?Il&"ﬁa%etH€s§§h€nsFPBE§§Fétﬁsc?h§2 s s

described with ¢alzea@nsabkeribercis! asseesd@dinNe fitetalocaleseitdredsc-
sequence i n whi the position coordinate C0-Bl of the called 20 subscri ber

Bl is transferrefi*to the hone | ocation register HLRL is as follows: - The
message coordi nate query 13 (Get MSC/ GLRDat a) Is sent fromthe home | ocation

regi ster t | t
| nternational NEpe/ieX Hert perEit nlnbdth ﬁw?s% SpnyRhErbi) marting
subscri ber Bl. pracedure; wétbmegp@mtl@ iheny) andewpd i nottherefore
coordi nate CO Ble(dpp2agpéacin dét&ﬁ‘. -ft{@'ﬁdx%s‘é %!ft ¢he ﬂsehbanlé% %Iaﬁ(e

GLR-B1 to the hope |ocation registe héer e now be describ

embodi nent of tFECRRVEAERMA ﬁiﬁf%fo 1ﬁﬁF(]:hs‘é’-E%‘P IM&F s‘iﬁ)&ﬁ HBFrBEbSHBseﬁf the
end- subscri ber éildasabketdbet 02 atPbhaty momanit lin tﬁlmhw tRit\aldssages

(Personal, Bt logeiad! Alde st £85 5 fiired Rl BR8N ELARTEEE! mnse
i ncl ude the eariseracaeismred)ebyf wixtusn of the first local switch Msc-C2
communicating with the home register HLR2 and therewith
obtaining routing information relating to the end-subscriber
C2. The inventive method then includes the following further
15 steps:
- A call connection between the calling subscriber A2 and the
end-subscriber C2 is prepared. An address message 28 which
includes the call number of the end-subscriber C2 is sent from
the first local switch MSC-B2 to thé second local switch MSC-
20 C2, together with the position coordinate CO-B2 of the called
- subscriber B2.
- The position coordinate CO-B2 of the called subscriber B2
is stored in the second local switch MSC-C2.
- -The position coordinate CO-C2 of the end-subscriber C2 is
25 taken from the second visitor register GLR-C2 and transferred
to the second local switch MSC-C2.
- The position coordinate C0-C2 of the end-subscriber C2 is
stored in the second local switch MSC~C2.
- The distance between the position coordinate CO-B2 of the
30 called subscriber and the position coordinate C0-C2 of the
end-subscriber is assessed in the second local switch MSC-C2.
- The end-subscriber C2 answers the call from the calling
subscriber A2 by 1ifting his telephone receiver, vherewith the
call is considered to be connected.



24 the main switch GVWSC, i.e. the function whereby a connection can be

est abl i shed between the nobile tel ephone network and an external tel ephone
network through the nedium of a selected |oc switching centre, and

wher gby signalling between an 5 external teléphone network and the | ocal
switching centre need not take place over the main swi-tching centre
illustrated in the earlier enbodi nent. As before nentioned, the PDC network

is clearly SpeCLfl‘ﬁ@e'ébé@Q:ﬁW%&dl' B&eﬁeeﬁet@e.@mu@@t s&ast:eﬁb@rgahaéna
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equi pment asSt hat Taecepsbiof rtheicaklk hatweam fhiencal ledapubgcriber B2 and
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register HLR2. |In the cage of this enmb t ches an

Vol tor regiai MSCHES ABfdHe Falded SHPrcE 1he St danailted) Fax ezt ©

MSC- B2 and MSC-€Reagdlliirst and second visitor registers GLGR- B2 and GLR—C2
respectively. Each of the nobile subscribers is |ocated wthin its
particular cell, these cells, in turn, being located within a nessage area
whose centre poThe afogedesciibadpsigniadl ingoprocedur&Owil] In9-sifen Bulely

Mol aters (i pfian Srdind Ot hie Qfﬁﬁaﬁ%ﬁé‘f%%%£?g§‘é§§ﬁ’% 23 Bictic
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ermanent |y connec
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Figure 3b is a flow sheet which illustrates the aforedescribed

15 method. The flow sheet and the following simplified descrip-
tion of the method are intended to be read together with
Figure 3a and with the descriptive text relating to this
Figure. The flow sheet illustrates the steps most essential to
the inventive concept. The abbreviations used in the text in

20 the Figure have earlier been explained. The method is effected
in accordance with the following description and in accordance
with Figure 3b:

- The calling subscriber A2 calls the called subscriber B2,
in accordance with block 201.

25 =~ An address message to the called subscriber B2 is sent from
the standard exchange E2 to the first local switch Msc-B2,
together with the position coordinate CO~A2 of the calling
subscriber A2. The position coordinate CO-Al of the calling
subscriber is stored in the first local switch MSC-B2, in

30 accordance with block 202.

- A routing query requesting a route to the called subscriber
B2 is sent in accordance with known technology from the first
local switch MSC-B2 to the home register HLR2, in accordance
with block 203.



30 to a standard public exchange E2 in the public tel ephone network. Since
all local switching centres or switches MSC-B2 and MSC-C2 in this

enbodi ment al so function as main switching eentres or switches, a
connéction is established between the standard exchange E2 of the calling
subscriber A2 and the 35 first local switch MSC-B2 which handl es the

cal | ed subscri ber 25 B when a call is made fromthe standard public

t el ephone net wor k FisFN\homet hegisbercHIBRecpstablishesr kh@t ke Catpedesube
previ ous enbodi | [ ' %ﬁs hage | "Mt BhBY -
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}‘avolurab! e SW;\/tS“C::h A Ojuesy aRsk $hgnGo t'hagbessemaacaéeagms%'b_ecausﬁ éhethEZ
OoCa sSWwtc - a ens .0 | ngar est, the stan r pu LC, exc e .
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and signal | i ng the ki inst haler tee redistrer IGIR~BY,c i3n accordancearneithribkocks

that shown in Hqgure |a. The signalling necessary to the invention shown in

the Figure does not cl ai mto be the full signalling procedure that is
carried out when Fhenpesition coprdinptercgnbe eb|the calded subseniber B2

signal ling thatjd Ss&f€ £ Otthe | PitB€ V181881V PédEster \ELRIEL RiANEhehbfe
signalling_to and fromthe sullscribers invol ﬁ.ﬁlbfs been excluded fromthe
i

Fi gure. Neitfhe®aistex HIRe ageprdanceny ¢k 488ur e i ncl ude
signal ling that-i & coatingr edsponkel dngahswehecsttdiec ealrlike pouting quéey

b 111ng a call AL TR ST GRCIGATE plbbls 8, PhE BTSRRI 5 i
B2 after the caentl frdmcthivochoml® tegister HLR2 to the first local switch
MSC-B2 together with the position coordinate CO-B of the

15 called subscriber, in accordance with block 207. The position
coordinate CO-B2 of the called subscriber B2 is then stored in
the first local switch MSC-B2.

- The distance between the position coordinate CO-A2 of the
calling subscriber A2 and the position coordinate of the

20 called subscriber B2 is then assessed in the first local
switch MSC-B2, in accordance with block 208.

-~ Information necessary to localize the end~-subscriber C2 is
taken from the home register HLR2 and transferred to the first
local switch MSC-B2, in accordance with block 209.

25 =~ A call connection between the calling subscriber A2 and the
end-subscriber €2 is prepared, wherein the position coor-
dinate CO-B2 of the called subscriber B is sent from the first
switch MSC-B2 to the second local switch MSC-C2. The position
coordinate CO-B2 of the called subscriber is stored in the

30 second local switch MSC-Cl, in accordance with block 210.
~ The position coordinate CO-C2 of the end-subscriber C2 is
taken from the second visitor register GLR-C2 and transferred
to the second local switch MSC-C2, in accordance with block
211. The position coordinate CO-C2 of the end-subscriber is

35 stored in the second local switch MsC-C2.



asked for calls to be transferred to the end-subscriber C2. As before
mentioned, it is essential when billing calls after a 25 call transfer
service has been requested in a nobile tel eglgone systemto be able to

| ocal i ze the geographical position of the subscribers involved and to bring
the positions together for conparison with one another and for cal cul ation
of the distance involved. The inventive nethod described belowis 30 able
to performthis=i r'ﬂrmetdamténmbiemweendtnenpéésaSohfwodtdirfmieﬁ@dﬁwp&f théhe

I'1in bscri gal ]gg ubscri. fiJs
;gdr gsg ?nl;ssag @i& éVél [ nc es % ?é’(?sﬁﬁﬁl? cg?r?ﬁgasglq% c¢2r °tf the
subscri ber B2 |%n@eanbscuiubener:%tima§s¢sm io thehtocpl E¥itech MSCFC25tin

| ocal switchi nqaé@ai.agnygq,ﬁg, Hl%‘i‘ct Pg with the position coordinate CO-A2
of the calling 5 subscriher. hou be pointed out that the choice of

just this |dtal”™ svﬂema-%h?% hex &2 ?@svakéntwtﬁam fremi the vpriking
the call ed subsubseribériae bpndfednbyhis Helldphore\ré66ivér Ndin accdidance

position coordi f the calling subscriber is 10 stored in the
o TR petocs 21

first |ocal Aroutlng query 22 with a request for the
| ocati on of t he cmeectosubef rtheecall, betweensthegcall ity sabscribetrch2 and

handl es the calgdad gélﬁgal bgﬁb&%_- Hﬁgz Ié\g@glﬁilaltr at Arﬂ_)tgak:fll onéeagﬂjt%

MSC-B2 to the honme location regls ore men-
hone regi s ishikshibent Agf itsnedﬁb%f&@r foxyi this parkhiath the called in

subscriber is %@Eﬁlﬁ%&hﬁﬂ"%ﬁo&'ﬁnﬁﬂi intime. - Wth the aid of earlier
obtained informat "r%n cos o%nghe call between the called subscriber B2 and
the end-subscriber €2 is calculated and the called subscriber
B2 is debited for the cost of this part of the call, in
15 accordance with block 215.

The messages coordinate guery 23 and coordinate response 24
have the same structure as the messages described above in
earlier embodiments.

Another embodiment of the invention will now be described in
20 which a calling subscriber A3 and a called subscriber B3 are
located in one and the same PDC-type mobile telephone network.

As with the earlier embodiments, Figure 4a shows only those
signalling nodes that are necessary to explain the invention.
The calling subscriber A3 and the called subscriber B3 belong
25 to a mobile telephone network PLMN3 and are handled by the
same type of equipment as that described in regard of the
earlier embodiments, namely local switches MSC-A3, MSC~B3 and
visitor registers GLR-A3, GLR-B3 and a home register HIR3. In
the case of this embodiment, the local switches and the
30 visitor registers are referred to as first and second local
switches MSC~A3 and MSC-B3 and as first and second visitor
registers GLR-A3 and GLR-B3 respectively. Each of the mobile
subscribers is located within its respective cell, wherein



regi-ster HLR2 establishes that the called subscriber B2 has 20 asked for
calls to be transferred to the end-subscriber C2, wherein the inventive
met hod includes the followi ng further steps: 53 A coordinate query 23 with a
request for the position coordinate CO-B2 of the called subscriber B2 is
sent fromthe 25 honme register HLR2 to the first visiter register GLR-B2 in
whi ch the called subscriber Bis registered at that tine. - A coordinate
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posi tion coordln e position

coordi nate C05 thbattwmr ddscdpsed. l:%l@BEe A3 aksp dd1pstrates those pagts
sw tch MSC- B2 A diyitahed 6ldsKoné iRtwerX PSTNSORedessary @b ABe

SRR S o e SR
?TI) blt |h§ [rglt QOﬂoge& ﬁt(jkiidﬁ@@nmlib e:aehaxsgglml in ng:qopubwcr'eempmpne BBCWork.
of the net hgd |Z 8#%@%% fg‘r %ﬁ%‘ iI'rS F%l é*grg(\?\nif— kﬁ%@e ?E?Qg&%ﬁe
wher eabout s 10 thy enpomitdon moor@inate RO-Ghmtered innthesstapdard ex-
messages 10 fronfhasboCYraitinds asedife sauhedst Q iy scyises | Baki permdhient
connections and signalling markings have been illustrated in
Figure 4a in the same way as that described with reference to

and shown in Figure la.

15 The signalling necessary to the invention and illustrated in
the Figure does not claim to be the total signalling that is
effected when connecting a call. Only signalling in the two
networks PSTN3 and PIMN3.has been shown in the Figure, while
signalling to and from the subscribers involved has been

20 excluded. Neither the text nor the details in the Figure show
the signalling that is considered to belong to the state of
the art. -

The embodiment will be described in more detail below with
reference to the call billing procedure adopted when the
25 calling subscriber A3 calls the called subscriber B3 after the
called subscriber B3 has asked for calls to be transferred to
the end-subscriber C3. As before mentioned, after a call
transfer service has been requested in a mobile telephone
system, it is essential when billing calls that the geograph-
30 ical locations of the subscribers involved can be determined
and that these locations can be brought together for compari-
son with one another and for calculation of the distance
jnvolved. The inventive method now presented is able to



I's achieved by virtue of the first local swtch MSC-C2 communicating with
the honme register HLR2 and therewith obtaining routing information relating
to the end-subscriber C2. The inventive methgd then includes the follow ng
furthher 15 steps: - A call connection between the calling subscriber A2 and
the end-subscriber C2 is prepared. An address nessage -28 whi ch includes the
call nunmber of the end-subscriber C2 is sent fromthe first local swtch

MSC-B2 to the spegfdrmoehlssimpolrtiht fuhc¥iorn egrl Harcludes tthe [fedilldwdng
coordi nate C0-B2 _of the called subscriber B2. - The position coordinate

C0-B2 of the caﬂ"ﬁa dubscriber B2 is stored in the second | ocal. switch
MSC-C2. - The pesiTheralddngi sabec®ibér A8 cablerthe goddefdbsubspribepB3.
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part of the calhefore mentioned, the home register cognizant with the visitor

register in which the called subscriber is registered at that

moment.

- With the aid of earlier obtained information, the home
15 register HLR3 establishes that the called subscriber B3 has

asked for calls to be transferred to the end-subscriber C3,

wherein the inventive method includes the following further

steps:

- A coordinate query 33 asking for the position coordinate
20 CO-B3 of the called subscriber B3 is sent from the home

register HLR3 to the second visitor register GLR-B3 in which

the called subscriber B3 is registered.

- A coordinate response 34 including the position coordinate

{ CO-B3 of the called subscriber B3 is sent to the home register

25 HLR3 from the second visitor register GLR-B3.

-~ A routing response 37 in answer to the earlier-mentioned

routing query 32 and including the call number to the end-sub-

scriber €3 is sent to the first local switch MSC-A3 from the

home register HLR3, together with the position coordinate CO-
30 B3 of the called subscriber.

- The position coordinate CO-B3 of the called subscriber B3

is stored in the first local switch MSC-A3.

- The distance between the position coordinate CO-A3 of the

calling subscriber A3 and the posit:lon coordinate CO-B3 of the
35 called subscriber B3 is assessed in the first local switch

MSC~A3.




5 - -The cost of the call between the called subscriber B2 and the
end-subscriber C2 is calculated in the second |ocal switch MSC-C2 and the
call ed subscriber B2 is billed for this partagf the call. The

af or'edescri bed signalling procedure will be seen solely 10 as an exanple
of how signalling can be effected when practic- ing the inventive nethod.
It will be understood that the order in which the various steps are carried
out may vary, as-b&f uaélmﬂntbnnedtlEhgheéuébnitha ¢alinchsabsgiriiber A3 and

illustrates the gfor gqgsgﬁ%)pgﬂlgér @t had. ;788 éaw aReeladrutd hﬁ‘eésiahdé)%élg
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with Figure 3a dnrlwnding thejeadd; %Wt%ﬁtt%P%FﬁBbFSrﬂhPE €3 di% sentko
flow sheet ill U&iﬁétﬁéaﬂ&he:& ﬂméx igd firod the Imeatl !ecspwmch

Expl i nea. The HRGTAS 1 <Fog réarém é&% BARLELHR! foprafadfl SFra? SF the
expl ai ned. THe s r t o)
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calls the called s I be i - .
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exchange E2 to ti= stiored lincthesstandardPulic wpchangeyB3h t he position

coordi nate C0-AZ o | di
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the call ed subs@Endagubctibeth i AEsEddn thehstamydrd publdcogyciamye
the first | ocal Esvm tch MSC-B2 to the hone register HLR2, in accordance with

bl ock 203.
- The end-subscriber C3 answers the call from the calling

subscriber A3 by 1lifting his telephone receiver, wherewith the

15 call is considered as connected.

-~ The cost of the call between the calling subscriber A3 and
the called subscriber B3 is calculated in the first local
switch MSC-A3 and the calling subscriber A3 is billed for the
cost entailed thereby.

20 - The cost of the call between the called subscriber B3 and
the end-subscriber €3 is calculated in the local switch MSC-C3
and the called subscriber B3 is billed for this part of the
call.

Figure 4b is a flow sheet which illustrates the above-de-
25 scribed method. The flow sheet and the following simplified
description of the method are intended to be read together
with Figure 4a and the descriptive text relating to this
Figure. The flowsheet illustrates those procedural steps that
are most essential to the inventive concept. The abbreviations
30 used in the text have been explained above. The method is
carried out in accordance with the following description and
in accordance with Figure 4b:
- The calling subscriber A3 calls the called subscriber B3,
in accordance with block 301.



29 ~ The hone register HLR2 establishes that the called sub- scriber B2 has
asked for calls to be transferred to the end- subscriber C2, in accordance
wi th block 204. - A query asking for the pogjtion coordinate CO-B2 of the 5
cal I*ed subscriber B2 is sent fromthe honme register HLR2 to the first
visitor register GLR-B2, in accordance w th block 205: - The position
coordi nate C0-B2 of the called subscriber B2 is sent fromthe first visitor
register GLR-Bz t'thhﬁoQQﬁEoﬂchoéﬁﬂiﬁéeé dd-A3 oitntheced g stidderibeskis
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CO-B3 of the called subscriber B3 is sent from the home
register HLR3 to the second visitor location register GLR-B3,

15 in accordance with block 305.

- The position coordinate CO-B3 of the called subscriber B3
is sent from the second visitor register GLR-B3 to the home
register HLR3, in accordance with block 306.

- A routing response containing the call number of the end-

20 subscriber C3 is sent from the home register HLR3 to the first
local switch MSC-A3 together with the position coordinate CO-
B3 of the called subscriber, in accordance with block 307. The
position coordinate CO-B3 of the called subscriber B3 is then
stored in the first local switch MSC-A3.

25 - The distance between the position coordinate CO-A3 of the
calling subscriber and the position coordinate CO-B3 of the
called subscriber is assessed in the first local switch MsC-
A3, in accordance with block 308.

- A call connection between the calling subscriber A3 and the

30 end-subscriber €3 is prepared, wherein the position coor-
dinate CO-~B3 of the called subscriber B3 is sent from the
first switch MSC-A3 to the switch MSC-C3. The position
coordinate CO-B3 of the called subscriber is stored in the
standard public exchange E3, in accordance with block 309.

35 - The distance between the position coordinate CO-B3 of the
called subscriber and the position coordinate CO-C3 of the



- The position coordinate CO-C2 of the end-subscriber C2 is taken fromthe
second visitor register GLR-C2 and transferred to the second | ocal swtch
MSC-C2, in accordance with block 211. The po%%tlon coordi nate CO-C2 of the
end-Subscriber is 35 stored in the second | swi tch MSC C2. 30 - The
di stance between the position coordinate C0-B2 of the called subscriber B2
and the position coordinate CO-C2 of the end-subscriber C2 is assessed in

the local sw tcmd\@%@scffbécigré?é@é‘s& il Qﬁég‘ta%k%rdﬁoubirﬂ?exchange E3,

end- subscri ber answer s fromthe calling subscriber A2 by

lifting his tel e‘;fh@rﬁé"f‘@é&c\?e?’itpn 3e€kr3Bece with block 213. - The cost of
the call between-t hrhe adnd-ubsdisibewec3 Adnswers hthe ata ¥xl atdmc:rhé)&-ramnl

caLcuLaed and REakiiaad by T4RRS RS BRr by Hoe U | i BBliastice,
cal | ed subscis barit3e btk Bdlend- subscri ber C2 is cal cul ated and the cal |l ed
subscriber B2 i g dghigt gqié C&’Ifhtt%% £a1h B&t&@éﬁlﬂi‘étcﬂn sﬁﬁkhgibarjagg and

accordance with bl oc e nmessages coordi nate (iuer coordl nat e

response 24 hav&heecadpedsisukaariber B riand Ehevealding

earlier embodi N¥iiscrivErRS wmduwrpgftﬁéledsw,eﬂﬁ | aditotddaincdeowi €€ bl ock
described in 20 ich a calling subscriber A3 and a call ed subscri ber B3

are located in ‘and t he same PDC-type nobile tel ephone network. As with
the earlier 1@enbedi Mhet epsti gfirthel calbketwden ttihes callgdasubsgr ivele B3 Aat

are necessary t EHe Q&zﬁi-guLQSr.iﬂé‘.?rE:; Q% calculated and the called subscriber
B3 is billed for the cost, in accordance with block 313.

The messages coordinate query 33 and coordinate response 34
have the same structure as those messages described above with
15 reference to the earlier embodiments.

Another embodiment of the invention will now be described
briefly, in which a calling subscriber A4 and a called
subscriber B4 are located within one and the same local
exchange included in a PDC-type mobile telephone network.

20 Similar to the earlier Figures, Figure 5 illustrates solely
those signalling nodes that are necessary to the invention.
The calling subscriber A4 and the called subscriber B4 belong
to a mobile telephone network PIMN4. Each of the mobile
subscribers is located within its respective cell, these cells

25 being handled by one and the same local switching centre MSC-
B4. The subscribers are handled with the same type of equip-
ment as that described with reference to earlier embodiments,
namely the local switching centre MSC-B4 and a visitor
location register GLR-B4, and a home location register HLR4.

30 The local switch and the visitor register are referred to in
this embodiment as a first local switch MSC-B4 and a first
visitor register GLR~B4 respectively. As before mentioned,
the mobile subscribers are each located within its respective



The ctal ling subscriber A3 and the called subscriber B3 belong 25 to a

nobi | e tel ephone network PLMN3 and are handl ed by the sane type of

equi prent as that described in regard of the garlier enbodinments, nanely

| ocal switches MSC-A3, MSC-B3 and visitor registers GLR- A3, GR- BB and a
hone register HLR3. In the case of this enbodi nent, the | ocal swtches and
the 30 visitor registers are referred to as first and second | ocal

swi tches MSC- A3 a:uil\AS(Ilﬁﬂsearuhm bedng aodatedondtwmi aorespective medsages

and GLR- B3 respeét,@/ #; ¥neehe Pl gdindl Bl vth AU BEVen b bOETEEdn Wddid) -

its respective ¢ turn
within a rressagem’l'e%s \)?QJ'SM @n¢t CepBAnrespegtivelyy Theomwtuah relatdionshdp

CO A3 and C0- B3. pERe,dBH tile ﬁ&&@tfea&%%& i?ﬁw%ﬁ{a th@ vlapérietaze%giseef'bﬁ-md
the visitor registers GLR-A3 and (CLR-B3 is hat earl_i er

di scl osed. Fi §ur ésufhe sﬁ?q‘?l%t%teseal% ﬁ%ﬁ‘?%l‘a'l’e% p‘TPfﬂq"@ a1 8P Fhows
tel <9|0h0net ngt wor lth%%%aietsset &ta?yp%mw@mbl drm&h l.ephbrﬁnﬂeﬁwﬁﬁkmélﬂu Can
i's connecte per manen 0,8 S ubl i ghange e_publi

t el ephone net wor R %%se?w €£ % e&q: e %a“r% é?cﬁaﬁg'@"é?rds
given 10 by a popuhla:c cencuangeemm ther ghblic heeiepmm dnetworkanFhe
Drawi ng details f MoTpk! g
mar ki ngs have beé@ﬂ%ﬁ%ﬁ%&&?ﬂ{%ﬁﬁg erfr gﬁﬁga?%&?ﬁceg%(ahg/a afgffii w 4

descri bed wi 1 r PP&iddan cooxddnag r@4 sered in the w;@?;gngﬁm ling
necessary to the invention and illustrated in the Figure does not claimto

o anar 1 ng Tt nARis, Shenert S iR d e G G e saripethdh nore
Figure, while detail below and proposes a method of procedure for call
billing when the mobile calling subscriber A4 calls the mobile
called subscriber B4 after the called subscriber B4 has
15 requested calls to be transferred to the end-subscriber C4. As
before mentioned, in the case of call billing after a call
transfer service has been requested in a mobile telephone
system it is essential to be able to localize the geographic
positions of the subscribers involved and to bring these
20 positions together for comparison with one another and for
distance calculating purposes. The inventive method now
presented is able to perform this important function and
comprises the following steps:
- The calling subscriber A4 calls the called subscriber B4.
25 - The position coordinate CO-A4 of the calling subscriber is
taken from the first visitor register GLR-B4 and stored in the
first local switch MSC~-B4.
- A routing query 42 asking to be informed of the location of
the called subscriber B4, i.e. a query asking to be informed
30 of the local switch that handles the called subscriber B4, is
sent from the first local switch MSC-B4 to the home register
HLR4. As before mentioned, the home register is cognizant with
the visitor register in which the called subscriber is regis-
tered at that moment in time.



signralling to and fromthe subscribers involved has been 20 excl uded.

Nei ther the text nor the details in the Figure show the signalling that is
considered to belong to the state of the artz3y The enbodi nent will be
described in nore detail belowwith reference to the call billing procedure
adopted when the 25 calling subscriber A3 calls the called subscriber B3
after the called subscriber B3 has asked for calls to be transferred to the
end- subscri ber €3. Withethe caihdnofoesttliett obtained| infarmasioner Kihee hane

been request ed i-& g&? hg.gkelegeapgessggt ik 'eﬁe%ﬁmtg@smplu IHA

calls that the ge gr | cal cations o subscri bers i nvoJ ved can
be deternined a#% Fﬁaf-%@%lﬁoﬁat Pentraasferred JiRythe SR TRILSHF IR mGHyi -

son with one angh8peian€nkoinvahtivel nethed ikelwdes anre ficl@wiaty fUrther
i nventive met hod. now presented is able to 32 performthis inportant

function and®i rBFE8BES the fol l owing steps: - The calling subscriber A3
calls the call ed sabesodvrdtnatd. que¥ppe4poaskimy fmortﬂimg:osx@(io&ﬁ cgfondimate

calling subscri t t

stor edgl n the f‘?§;F4I o%al é’{g%nfégiggckﬁfééﬁke‘ﬁ Sﬁ (r)ésr %%lrn% %&ﬁé ?{grq‘e
the |ocation ofregdstex HGR4ubocthgefipst visitex kzrwstfﬂr mé%-merm whigh
the local switcgnhuhes fw&@iib%%xtﬂ&f&hlfsl:@ga%%h:bara@%hwxnsaahtfmrﬁlﬂ

the first local switch MSC-A3 to the honere p{i
ort ] oned. 100 noRkcoarninate RRRRDIRE A conthining the posis Lor faarainate
the call ed subsgo+-bar ofs tngi catied subsktibepnBat is sent from the first

visitor register GLR-B4 to the home register HLR4.
- A routing response 45 in answer to the aforesaid routing
query 42 and containing routing information relating to the

15 end-subscriber C4 is sent from the home register HLR4 to the
first local switch MSC-B4, together with the position coordi-
nate CO-B4 of the called subscriber.

- The position coordinate CO-B4 of the called subscriber B4
is stored in the first local switch MSC-B4.

20 - A call connection between the calling subscriber A4 and the
end-subscriber C4 is prepared. An address message 48 contain-
ing the call number of the end~-subscriber C4 is sent from the
first local switch MSC-B4 to the standard exchange E4,
together with the position coordinate CO-B4 of the called

25 subscriber B4.

- The position coordinate co-B4 of the called subscriber B4
is stored in the standard public exchange E4.

- The distance between the position coordinate CO-A4 of the
calling subscriber A4 and the position coordinate CO-B4 of the

30 called subscriber B4 is assessed in the first local switch
MSC-B4.

- The distance between the position coordinate CO-B4 of the
called subscriber B4 and the position coordinate CO-C4 of the
end-subscriber C4 is assessed in the public exchange E4.



- Weth the aid of earlier obtained information, the hone 15 regi ster HLR3
establishes that the called subscriber B3 has asked for calls to be
transferred to the end-subscriber C3, whereiggthe inventive nethod includes
the*followi ng further steps: - A coordinate query 33 asking for the
position coordinate 20 C0-B3 of the called subscriber B3 is sent fromthe
home regi ster HLR3 to the second visitor register GLR-B3 in which the
cal | ed subscri ber Bwhesenégsubscedber R4cansuerst theeepbhsfrdd thel cdlding

f | h
hone regi ster - 2etPREFEREE At bl 1 LR AThiB et ARG Boctlyed, Witk bl Fhe
response 37 in m%rlﬁ@qm%d&ahéﬁﬁl baen ¢m¢¢@d}uery 32 and

including the call ghaeekt! 8t tie THLS Watwilen bRk @11&&%%569 % hi' sh
| ocal switch ISC- A3 frﬁn‘F he hone,re |ster HLR3, ether wt p03|t|on

coordi nate 00 J¥h®3c8 cSuhEFEdbe b%l‘lﬁarcalc adodin e o%icﬁiﬁ nbpeal

Q0- B3 -of the calswiltehiMsu-Band3the caDIPagisubsiribersis|f #illwd eBr the
MSC- A3. - The di 23 ce between the position coordinate C-A3 of the calling
subscriber A3 ant %ﬁb position coordinate CO-B3 of the 35 called subscriber
B3 i s assessed in thhe idostt oiffothe caillcbhbetiserthe called subattriber B4 and

connect i on bet"‘%%—“sﬂﬂééﬂbﬂ@éﬁr Qeéaﬁﬁ;ﬂc%ﬁa ﬁg@ﬁ%ﬁ r&saagée'é:;

prepared. An address rress 38 I ncl u

end- subscri 3& @nd dtﬁBb§F§HH&FdB‘bub$|l?ﬁeB§9n§ﬁgeththe first
| ocal switch 5 MSC—AS, toget her with the position coordinate CO-B3 of the

The aforementioned messages coordinate query 43 and coor-
dinate response 44 have the same structure as those referred
to in connection with the earlier embodiments and illustrated
with the aid of Figure 1c.

15 As inferred in the aforegoing, the illustrated and described
exemplifying embodiments of the invention may be varied
without departing from the scope of the invention. For the
sake of simplicity, it has been assumed in all embodiments
that the local switching centres and the visitor location

20 registers associated therewith have the form of one physical
unit. It is conceivable, however, for the switching centre and
the register to be two different units that are connected one
with the other. This dissimilarity ir configuration has no
significance to the invention. Furthermore, the order in which

25 the various method steps are carried out may vary, provided
that the desired end result is obtained. The shape and size of
the message areas may also vary. For instance, it is con-
ceivable to represent each cell by one message area. The
position coordinates illustrated and described in the

30 descriptions of the embodiments may be replaced with numbers
that are specific to the message areas and by means of which
the geographical position of the message areas can be es-
tablished. As explained in connection with the first em-
bodiment described above, the message structure will only be



cal I.ed subscriber B3. - The position coordinate CO-B3 of the called

subscriber B3 is stored in the standard public exchange E3. - The di stance
bet ween the position coordinate CO-B3 of th 0 called subscriber B3 and
t he *posi tion coordinate C0-C3 of the end-subscriber C3 is assessed in the

standard public exchange E3. - The end-subscriber C3 answers the call from
the calling subscriber A3 by lifting his tel ephone receiver, wherew th the
15 call is congedey 8¢ 3R ERAMSTE e onel BAchOStrAtthbe. Cpﬁft}b@iﬂm tie i

Il b A d th I e b t h
PRt ool S deneidatuith a1 0r hese SabndSnents, fors the ool fin shulEis
cozt en';) ai l gg tbelrehys be(locat'ﬂdetenpbra&'myewmIax?eparahoﬁhethetltﬂﬁn his

a C
Ve s ond Loe Dermad SREra¥BRCAt e e 3R BUIT £ ddld 'ad Uidustibel
Fi gure 4b isSa fnokhgefirahi @mhqdim@mtatemthbiabmede-tm twer mgsgages
met hod. The f1 ow, sB%atm%%d_ @I.-J:fafweeofam&élﬁisﬂﬁga Hi-é%rﬁf bel&een

nmet hod are intended r éad toget her W|t ure 4a and e descri t|ve
text relating tG“'Ph?Beﬁ’é‘EF% Thecafppodeey 1??‘? é§YP-HS ptf
steps that are gRet igfsfitiiion ﬁmﬁéﬁr@\m&ew £OPEESint Téﬁaﬁbbéeth aegs

30 wused in the_text,hav ned ove. .[he t hod i carr.ed out
 ancordance WEERePELCYSEELS SECTRELINS dibTarea BY CRe I AR kidnBkE.
4b: - The c¥0!| i 6g-duliddnisitaatas widih sthecaidl o£dsynbels i btheB3exanples of
accordance wi theplLee% 30{ruations. The symbols are explained briefly below,
followed by a brief analysis of each of the Figures 6a-d.

Symbol explanation:
-~ A rectangle 501 corresponds to a mobile telephone network.

15 - An octagon 502 corresponds to a public switched telephone
netwvork.

- A triangle 503 corresponds to a main switching centre, the
function of which has been earlier explained in connection
with the above embodiments.

20 -~ A circle 504 corresponds to a local switching centre, this
circle enclosing the subscribers that are handled by the local
switching centre at that tine.

-~ A first letter A corresponds to a calling subscriber, who
. may be a mobile unit or a telephone unit permanently connected

25 to a public switched telephone network. The type of subscriber
can be discerned with the aid of the symbols 501, 502, which
designate the type of telephone network concerned.

- A second letter B corresponds to a called subscriber, which
in this case is a mobile unit.

30 - A third letter C corresponds to an end-subscriber, which
may be a mobile unit or a telephone unit permanently connected -
to a public switched telephone network. The type of subscriber
involved can be discerned with the aid of the symbols 501,
502, which indicate the type of telephone network concerned.



34 —~ The position coordinate CO-A3 of the calling subscriber is taken from
the first visitor |location register GLR-A3 and stored in the first |ocal
switching centre MSC-A3, in accor- dance W tgy block 302. 5 - A routing
quer’y asking for the route to the called sub- scriber B3 is sent in
accordance wth known technology fromthe first |ocal -swtching centre
MSC- A3 to the hone location register HLR3, in accordance with bl ock 303. -
The home regi st &t thﬁlasbahhéﬁhbcnédmathéihGircalllledfstlbe t¥ha £ S1¢ idiudti dins

ked f |1 ta t ubsc accordance
i th bl ock s0a. hByRCih EIIEG %0 8ol aifa By 685 i?‘ﬁ@“%f‘ﬁ%&? Bnay 3
coor di nate CO- Bthat ttﬁ@ecéilel @dvsllm tHay dﬁbtﬂersmqbﬁheomqmum netgmﬁer

HLR3 to the sec | 59 arndiGidy 8 t
bl ock 305. - 23‘33%5; by landib SPerBibE, Mid faShed (h1Bata MR
sent from thg séﬁo‘ﬁﬂ kreken ]e’g}?%ﬁ'er GLR-B3 to the hone register HLR3, in

accordance with block 306. - A routing response cont ai ni ng the cal | Pﬁnber
- [ . ' f ler ., 0
irst local ow {ERURRCORSLEUBERaFes: PHRIHLEERRY ST bl nia tonay 1o
t he cal |l ed substhébaid i of asdur m;:che-RﬁQﬂrelsd.oak BagicTifeatatiet icih the six
[ e_fi.r
coordinate mws%igfig5s§%¥h%q8ﬁg is' prgi'. Bhe 3?%!?33 I[xgssglbggrg %}xe

| ocal switch St anc et Ween fon co
C0- A3 of the caFrlhingusaksepiberdy ameepsesanenhlxdmﬁmreem:egiﬁernat

cal l ed subsggi beaeﬁhaﬁéeﬁéwbrkb tshﬂ fSDQt?ﬁ&QﬁgttS&ﬂééﬁﬁhé;g%orﬁ%eﬁ%en the
SUbscriber A3 cFELERRCRs nehaorkR. da mhecrell via. f mmdn vauLEeh A3, The
posi tion coor- finstef6h83%if p&h&-!‘db‘htés&td;&@sém'rs Bﬁelsecaﬂﬂi embodiheAt
described above. As before mentioned, those instances in which
the called subscriber is located in a mobile telephone network
15 other than its local network have been indicated with broken
lines. The third of these traffic situations is represented by

the first embodiment described above.

Figure 6b illustrates a further six traffic situations with
the aid of six part-Figures. A basic feature of these six

20 traffic situations is that the called subscriber B and the
calling subscriber A are permanently registered in different
telephone networks 501, 502 and that a connection between the
telephone networks is effected via the local switching centre
that handles the called subscriber B. The first of these six

25 part-Figures is represented by the third embodiment described
above.

Figure 6c illustrates examples of traffic situations with the
aid of three part-Figures. A basic feature of these three
traffic situations is that the calling subscriber A and the
30 called subscriber B are located in one and the same mobile
telephone network 501 but are handled by different local
switching centres 504. The third of the three part-Figures is
represented by the fourth embodiment described above.



first swtch MSC-A3 to the switch MSC-C3. The position coordi nate C0-B3 of
the call ed subscriber is stored in the standard public exchange E3, in
accordance with block 309. 35 - The distanca bet ween the position

coordi nate C0-B3 of the call ed subscriber afd the position coordi nate CO-C3
of the 35 end-subscriber is assessed in the standard public exchange E3,
in accordance with block 310. - The end-subscriber C3 answers the call from

the calling Subﬁiahber 6a3 111 usitraites ma&ﬁﬁwwearzﬁﬁtuef thPeaCtpadeiee
5 with block 311. he cost of the call. between the %%i# Q®G§ubsqg 2§r A3
and the called §ﬁ5§éFﬁ-B§F'B3“1t§‘ c"a‘l‘%ula&@e@%n& re. PANYFJIUFESer i BePARIC s
billed for the geaturenoZcetned@dice trdffid oskt@d@iond is thatcthe chliling
call between the galled subscr B3 t ri.her

cal cul ated and # SSEFB?& ‘tbﬁ’elb%r %gf?% %\ﬁﬁ&%kﬁ he:%c&s?tg%te% in one
accordance vt hahfiothe e Tiobites tejephone nleltatm'kqﬁ@l yarsd anel handl@idhbye
response 34 havenlLhg,ga c%hr \Weh\ éﬁm %%%%Zc‘ié%%%ﬂgﬁghéeéﬁf&% %Ea‘éveh%Eh

h
15 reference to % he ear I er enbo di ment of
invention wil|l BawthEiguresiiscyepresenfed by hhe Fifth sakhodinanisdesgribad

and a cal | ed sug@pggbber B4 are |l ocated within one and the sane | ocal
exchange included in a PDC-type nobile tel ephone network. 20 Simlar to
the earlier Figures, Figure 5 illustrates solely those signalling nodes

t hat are necessehyst othédriventiicroal stherelaltiesnyosaltsdepiimnersystem which

fﬁg' ﬁgbis }Jgsﬁ | Dgf <84 BE] 24k G 1P V1o pioned 293t B8t R4 ki W Y¥en BARBbRie
subscriber may request a call transfer service to an end-
subscriber. The invention provides the advantage of enabling
the costs of a call between a calling and a called subscriber
to be shared fairly, in a ready fashion. The invention also
15 enables the system to decide readily whether or not a call
shall be connected in those cases when a subscriber has
requested restrictions with regard to the connection of long
distance calls.

As will be understood, the invention is not restricted to the

20 aforedescribed and illustrated exemplifying embodiments
thereof and that modifications can be made within the scope of
the following Claims.



subscribers is located within its respective cell, these cells 25 being
handl ed by one and the sane |local switching centre MSC- B4. The subscribers
are handled with the sanme type of equip- nengz as that described with
reférence to earlier enbodinents, nanely the | ocal switching centre MSC- B4
and a visitor location register G_LR-B4, and a hone | ocation register HLR4.
30 The local switch and the visitor register are referred to in this
enbodi ment as a first |local switch MSC-B4 CIaIMB first visitor register
GLR-B4 respectively. As before nmentioned, the nobile subscribers are each

| ocated within its respective 36 -cell, these cells being | ocated within
a respective meésageBam&;h%@%?eﬁ#ﬁésﬁerﬁ?@goﬁ RREdGignemarke (CBYBRLRE i%n

tCﬁgr ﬁlo man?te gfstcg?aﬁag;%ﬁﬁgbﬁgms ml A t%%fcauﬁuaicaeiahsogféwm R Men
i S

that earlier neARFINEES B 5&p§t5m3*>§ges ?ﬂﬂ?enﬁRﬁV?ggofg Iaﬁﬂﬁ:bf# ok érein
swi t ch;addt ;al sphe?e :getwafk fiities \a waith switchiney cé‘1|4tre (GMSeoNtbwhich
connected to a standar e t.he i

The geographic ﬁ ?’Pﬁoﬂ°§f‘gk ’f)%‘i{?gg%xmd& 4#2’9'&‘: &gﬁe%ﬁaka%rgﬁ;%{&
posi tion coor di mabelé)s@bsgrobeu (BO) Hies mmtlmmgém@mwein the thane
nvention il 28cdfdcH Pe 3 gibefPihetlia én&ﬁéa\ﬁ@&ﬁmﬁ{m@sﬁwﬁwo

procedure for ca e cal subscr| ber caI %1
mobi | e cal | ed s&pSdrAes: Bssesend 'P‘ng)%%l F%Heenﬁsl nedwork vhich
requested cghl sihelbades aasieaét%ﬂeOfibet ldwtz@(nse-bej Qhﬁ:lud-
mentioned, in the case o%‘ cal sfe ﬁrvtlice 2)
been request ed +A9a2rBHPRECT e %‘fﬂu qrt (i Pa?’ ?‘8 bERS A "ﬁ(?

| ocal i ze the gesgbsplriber (B0), which is temporarily handled by the first
switching centre (MSC-B0), is registered together with
information relating to the position mark (CO-BO) of the
15 mobile subscriber, wherein the second mobile telephone
network (PIMNO2) also includes a main visitor 1location
register (GLR02) which is cognizant of the visitor location
register (GLR-B0O) in the second mobile telephone network
(PILMNO2) in which the visiting mobile subscriber (BO) is
20 registered at that moment in time, and wherein the method
further includes
- a reguest from the mobile subscriber (B0) for the transfer
of calls to an end-subscriber (CO0):
- a call to the mobile subscriber (BO) from a calling
25 subscriber (A0) which is connected to a second switching
centre (EA0) in a telephone network (PSTNO) which is connected
to the first mobile telephone network (PLMNO1l):;
- sending from the second switching centre (EA0) to the main
switching centre (GMSC01l) a position mark (CO-A0) which marks
30 the geographic position of the calling subscriber (A0):
- storing the position mark (CO-A0) of the calling subscriber
in the main switching centre (GMSCO01), whereafter the inven-
tive method includes the following steps:
- taking the position mark (CO-BO) of the called mobile
35 subscriber (B0O) from the visitor location register (GLR-BO)
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posi.ti ons of the subscribers involved and to bring these 20 positions
toget her for conparison with one another and for distance cal culating
purposes. The inventive nmethod now presented s able to performthis

i mportant function and conprises the followng steps: - The calling
subscriber A4 calls the called subscriber B4. 25 - The position coordinate
CO-A4 of the calling subscriber is taken fromthe first visitor register

GLR-B4 and storged thel %ﬂé rl%alﬂw reY st VERIRG) ,- vAd dllid M@ imuerisitdr
asking to be |nf ornmeq of th Iocaéqeﬁgg{ the cal | ed subscri ber B4, i.e. a

query asking to BEaFHPcS'r FEﬁlgﬁero bcal switch that handles the called
subscriber B4, is sepwatdinyttite fpossitiaralarkni(CORBIFGoBAthe cdild ddbmobile

regi ster HLR4. As. befaq |
visitor regi ste?upﬁ (?ﬁn?ﬁéi c%e%(} nggejbg@gg&gg—& S- terzgﬁﬁa)vﬁé{thtehe
moment in ti%e.main3gwitchingttentie tﬁmn t@angbt ai-ned i nformation, the
hone register HLRA (Y e;ﬁosthﬁé wﬁitwﬁ ﬁ&i‘ke@céuﬁ \Aﬁbbetha‘lchiieash%ifl@r

IIs to be t f -
et hod | ncl udecSRRECKEReRACRE) 17 (8 1 in, susehing Cookaen P dNET /A%

asking for the position coordi nate CI) B4 of the called subscriber B4 is
Which the cal | e subdcPPhapd BrGarding eobhfinly driirackiryala th by che |
coor di nat e r espppransfércaft ihei pg:stiltdqmosmanlbr(modl oft 4he0cplled mobile
cal | ed SuDSEo! DepBeribet® a0} RELRNENL! ¥ EL1¥OS 1 65at RN Y1 SidE R0 B0
to the home location register (HLRO) comprises the steps of
-~ sending a coordinate query (03) with address to the main
visitor location register (GLR02) from the home location
register (HLRO), said query including a request for informa-
15 tion regarding the position coordinate (CO-B0) of the called
mobile subscriber (BO):;
- sending a coordinate query (03') with address to the
visitor location register (GLR-BO) from the main visitor
location register (GLRO2), and including in the query a
20 request for knowledge of the position coordinate (CO-BO) of
the called mobile subscriber (BO):
- sending a coordinate response (04') with address from the
visitor location register (GLR-BO) to the main visitor
location register (GLRO2), and including the requested
25 position coordinate (CO-B0O) in the response; and
- sending a coordinate response (04) with address from the
main visitor location register (GLR02) to the home location
register (HLRO) and including in the response the requested
position coordinate (CO-BO).

30 3. A method for transferring a position mark (CO-Bl) of a
mobile subscriber (Bl) in a telecommunications system which
includes a mobile telephone network (PLMN1), a so-called first
telephone network in the telecommunications system, wherein
the subscriber (Bl) is permanently registered in a home
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- A.routing response 45 in answer to the aforesaid routing query 42 and
containing routing information relating to the 15 end-subscriber C4 is sent
fromthe home register HLR4 to the first logg switch MSC-B4, together with
t he *position coordi- nate CO-B4 of the called subscriber. - The position
coordi nate CO-B4 of the called subscriber B4 is stored in the first |ocal
switch MSC-B4. 20 - A call connection between the calling subscriber A4 and
t he end-subscri heca®iors pregpstexri. (AhR2)dias thesnebilagstedephone negwork

cal | number of B arg',g)jgg&éﬂ?a@t%g%?ﬁ@tt&iegn{,ﬂg gb&_ﬁ&ﬂ:oiﬁblﬁ%gcﬁt

MSC-B4 to the s ange er wt osj f1.on cqordinate

C0-B4 of the caleestooneupadini peitehing cenptraGMSE) E8ovhichiad d@ast gpe

the called subsesiler Rfitchig Géhtret (Rseipryaid pohheetedrheneteld. the
The di stance between the position coor

subscriber A4 afidrefe syd&chisg ESBFHPngi‘gﬂ‘gggla'yi%){ltect’%hg“%%:t:i:?g‘g§ﬁ§§§FFﬁer
B4 is assessed (GLRA®I)irsh hWamdadh sthécmd¥ileBisubsdhiber st(Ba3e bdiimtenishe
Coor di nat o C0- CeBPOERE Wha Peaden By, tnd P EFEE Buitth ity dehesBiTMECaBL),
exchange E4.  ia8 reghstenedstogethesr withininfprmatidonamelpting: o the
2o Geras BRI ek (00 By, \hepimi e s cubornuen [ 1e |
cal ling subd@ri ber ®4regpest tﬂf@‘baﬂl‘%dmgbgéﬁr sybscziber cgaléul d?i ﬁaﬁle
first |local sw elndeerBtonafl éf@-s@bsdribetiqoa)izber A4 is billed for the
- a call from a calling subscriber (Al) which is connected to
a second switching centre (E1) in a second telephone network
(PSTN1) in the telecommunications system to the mobile
15 subscriber (Bl): |
- sending from the second switching centre (El) to the main
switching centre (GSMC) a position mark (CO-Al) which marks
the geographic position of the calling subscriber (Al):;
- storing the position mark (CO-Al) in the main switching
20 centre (GMSC), whereafter the inventive method comprises the
steps of '
- transferring the position mark (CO-Bl) of the called mobile
subscriber (Bl) from the visitor location register (GLR-Bl1)
to the home location register (HLR1): |
25 . - forwarding the position mark (CO-Bl) of the called mobile
subscriber (Bl) from the home location register (HLR1) to the
main switching centre (GMSC): and
- storing the position mark (CO-Bl) of the called subscriber
(B1) in the main switching centre (GMSC).

30 4. A method according to Claim 3, characterigzed in that
transfer of the position mark (CO-Bl) of the called mobile
subscriber (Bi) from the visitor location register (GLR-Bl)
to the home location register (HLR1) comprises the steps of
- sending from the home location register (HLR1) to the

35 visitor location register (GLR-Bl) a coordinate query (13)
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cost: - The cost of the call between the called subscriber B4 and the
end-subscriber C4 is calculated in the public exchange E4 10 and the called
subscriber B4 is billed for the cost. The afggenenti oned nessages

coordi nate query 43 and coor- dinate response 44 have the sane structure as
those referred to in connection with the earlier enbodi nents and
illustrated with the aid of Figure 1lc. 15 As inferred in the aforegoing,

the il ustrat edwirichidamliusias axveghesti f@retrttmopmﬂ:tlgnoqtow@mmén&qwmﬁy

be varied w thoys Q@,Q_aehlﬂgdf ﬁBHh%Eeséﬁ lﬁ% ) N4@ation. For the sake
0

of sinplicity, it has _been_assuned in al | ments that the_ | ocal
swi t chi ng centré&s SRRAiRE frepithe vdsitesnlocatieniragisters{GLRyB) to the

]Ehere\r/]\nth _havE_ hidiel mb&ae&ogrn@%@rw&qhmnuta gbbraingefa?easpﬂﬂsé (hmy\wh ch
or the switcghi enjre. and _the reqi.ster. e_two. di fferent its that

are connecte oﬁg‘q}‘ﬁﬁﬁ @%Fﬁ@?‘?éﬁ&l’ﬁ?éé?ﬂ?ﬁ‘?‘?ﬁ‘b"ﬁ%éﬁ? EH'Sat I on has
no significance to the invention. Furthernore, the order in which 25 the

various nethod gteps Aaﬂneeﬁ] %@OQ‘HE oVél in by 0% dgdgLhat éﬂl&&m{i‘i‘ld

end result is obtainéd ape anddsi2e of T he mésSage areas may als
vary. For instab¥e, it is con- cei vabi e to represent each cell by one

message area. The p%?éﬂﬂir@oéd'dﬁtlesfby %%hh%bQQ&n%éE%‘éd b@ﬂe' %atlﬁQnéo
descriptions of the enfodi neEnts r‘r?yb relaced gu rs that are
specific to theS ex A0 Ad @ﬁrtl &rq Sﬁfaﬁ:ﬂ erein
posi ti on of 1ohetw@mtaro&aanm (cco-m tcdﬂms)hert the @qallaumaméhirle sub-
connection with_t A digqEen S e t e
structure wll 8?‘#3 L}I B§ Bli? i¥ éeﬂ'é %E R q:haeboxxgin Qsi{:.@ﬁfﬂ& centre
(GMSCO01, GMSC) to a third switching centre (EC0; MSC-C1) which
handles the end-subscriber (C0; C1); and
- storing the position mark (CO-BO; CO-Bl) of the called
15 mobile subscriber (BO; Bl) in the third switching centre (ECO;
MSC-Cl).

6. A method according to Claim 5, characterigzed in that the
end-subscriber (Cl) is a mobile subscriber whose position
coordinate (CO-Cl) is transferred from a visitor location

20 register in which the end-subscriber is registered, to the
third switching centre (MSC-Cl).

7. A method according to Claim 5 or 6, wherein the calling
subscriber (AO; Al) has specified a condition for the distance
between itself (A0; Al) and the called mobile subscriber (BO;
25 Bl) at which a call may be connected, characterized by
- assessing the distance between the calling subscriber (A0;
Al) and the called mobile subscriber (B0O; Bl) with the aid of
the position coordinates (CO~A0, CO-B0; CO-Al, CO-Bl) of the
subscribers (A0, BO; Al, Bl); and
30 - deciding whether or not the call shall be connected, this
decision being based on a comparison of the aforesaid distance
with the distance conditions earlier specified by the calling
subscriber (A0; Al).




seem as an exanple of one such structure. Furthernore, it is feasible with
all of these enbodinents for the called subscri- ber to be |ocated
tenmporarily with an operator other than his4eormal operator at the tine the
call* is made, as illustrated 5 in the first enbodinent. In this case, the
two nessages "coordinate query" and "coordi nate response" are sent between
two operators. The aforedescribed exenplifying enbodi nents of the_inyvention
t heref ore nerel8§. r eph emehhodxanpprding tefClatmechi iRa¥hichsatpEeldminary

enbraced by theaéaygl&{,o?o Rt Uhe 6@arl | {5 Unhaal e wdreithettad dcafled
synbol s ot her exanples of traffic_situations. The sxg‘ools re expl ained
briefly bel ow, mepilasnhscringy {B04nBl) has gpegifiedrd Pﬁé%ﬁ"&ﬁggnéhg on
Symbol ke><|ol anatésmcern fng i@ iistdrite betweepoitiseld ¢BODIB1)e anel lepboemi-
network. 15 _ - oct agon r t upli ] PRE-
network. - At r?%‘l”éﬁgﬁ% é‘gnrz;r égéoﬁgg%kg%g %Eﬁ%r}ﬁs%k#'g%é‘#gkg%‘%ﬁe tg,e’ ?ﬁe

funct !'-on of mhitﬂrimdpaen earlier explained in connecti on Wi t h the above
enbodi ments. 20 sslesbifibsrl dlathRtBWEwddh RnbQcAl 1 SdioHNWsEBELE fo-

this circle enclosing u ers_that are handl ed by the | ocal

swi t ching cent rex afBAhaBl) jard the\ end-subsenibera (GO £1)oNdth; the 2id 9%
subscr 't bgr ,ZSthcﬁ@béﬁeimbédg@ﬂw%ﬁétf)r(@Jw,em k;uc'%-mer crane:cm) | g the
connect e 0 .a puplic swtche ephone. net wor k. e type o

subscri ber ¥&n %@%‘?@b‘%‘?ﬁ%d&&h % iai gfgf "%"Hi symbol s 501, 502, which
desi gnat e t he typdeciiditieghetherecbrnmdt toncennedt the\caddgnthiistdecigion
corresponds to I cli | ' | ' ' i 30
A third Tt ety bt BR Riipartaciiof tndafofasiinyfeaiivg Wit the 7

unit or a tel ephiskance constitdamenylier rrecified hykhe caldrd: spescriber
t el ephone net WO(go; 'Ble).type of subscri ber

15 9. A method according to Claim 8, in which it is finally
decided to connect the call, whereafter the end-subscriber
(CO; C1) answers the call, characterized by _
- calculating a primary call cost on the basis of a billing
tariff specific to the distance between the calling subscriber
20 (AO; Al) and the called mobile subscriber (BO; Bl), and
billing the calling subscriber (AO: Al) for the primary call
_ cost; and
{ - calculating a secondary call cost on the basis of a billing
tariff specific to the distance between the called mobile
25 subscriber (B0; Bl) and the end-subscriber (C0; Cl) and
billing the called subscriber (BO; Bl) for the secondary call
cost. '

10. A method according to Claim 5 or 6, wherein the end-

subscriber (C0; Cl) answers the call from the calling sub-
30 scriber (A0; Al), characterized by

- assessing the distance between the calling subscriber (A0;

Al) and the called mobile subscriber (BO; Bl) with the aid of

the position coordinates (CO-A0, CO-BO:; CO-Al, CO-Bl) of the

subscribers;
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I nvel ved can be discerned with the aid of the synbols 501, 502, which

I ndi cate the type of tel ephone network concerned. 40 It shoul d be
mentioned that in all of the traffic situatggns shown in Figures 6a, 6c¢ and
6d, *the called subscriber B may at that tine be a visitor in another nobile
t el ephone network handl ed by anot her operator. This has been indicated in
Figure 5 6a with broken lines. Figure 6a illustrates six different traffic

Si t??t ions withot f&ﬁiﬂhﬁirﬁié pi-rilinali-'ygdgﬁ- cﬁsbaéxiwtﬁeaiafis loff ahki¥ling
traffic situations,is that, the_ c ed. subscriber B apd t ' .
subscri ber A ar?&fﬁé?@rﬁ‘lﬂicr‘éﬁi%’[eegéﬁ ?ﬂcﬁi%eté'?e@ﬂ eﬂﬁ %ﬁé&%&%@s?‘x&aﬁ' ks
501, 502 and th@gioa AD)nEwd itire loslieeh mobd liee lsubisoribest (BOkksBly andcthen
via a main switgc N: bWX--PRRbs FASYT R t
second enbodi ne%{iggégrlégéé; a&%%&g? L}é’ Qgg? grég %Et' ::%%’ejdﬁﬁ% r?g'%res?%isatagﬁc‘g?]fn
whi ch the cd | egpstbscriber is located in a nobile tel ephone network 15

other than its l 0&?&;;335&?@11&,"6!&83&8 Bairéar thena D164 qlobille Sebsciilver
third of these traffic si

uations .is [epresent by e fi.r emhqdi
descri bed above({Bqi Btk ang ithe, epdss sg.rg PFth% ?i{]r"é’f'fq ?hsq fd Pgﬁéﬁe
with the aid ofpssitpent cbogdinated HAO-B,calO+C0pf CORBIe €OxCA) af athec
situations is th@% thgbcal | ed subscriber B and the calling subscriber A are
per manent |y reg? RS 6i¥ % rent tel ephone networks 501, 502 and that a
connect i on 1kt weegailiculatioghosecondank caild epstnrdhe bashs qfadpilling

swi tching centr I i1 la.@ bhS fcidlEe®
six 25 part- Fi%%ggi%?‘ést#ﬁ%bifﬁ?z%?%gé%r?bn?géE\Eeréggst?ieb%%

above. subscriber (B0; Bl) and the end-subscr r (CO; C1) and then
S billing the called mobile subscriber (B0:; Bl) for the second-
ary call cost.

15 11. A method according to Claim 9 or 10, characteriszed by
calaculating the primary call cost in the main switching
centre (GMSCO0l, GMSC).

12. A method according to Claim 9, 10 or 11, characterized by
calculating the secondary call cost in the third switching
20 centre (ECO; MSC-Cl).

'-.-_ 13. A method according to Claim 2, 4, 5, 6, 7, 8, 9, 10, 11 or
12, characterized in that the coordinate query (03, 03'; 13)
includes a predetermined number of binary characters which
define this type of message.

25 14. A method according to Claim 2, 4, 5, 6, 7, 8, 9, 10, 11 or
12, characterized in that the coordinate response (04, 04';
14) includes a predetermined number of binary characters which
define this type of message.

15. A method for transferring a position mark (C0-B2) of a
30 mobile called subscriber (B2) in a telecommunications system
which includes a mobile telephone network (PLMN2), a so-called

0



Figure 6¢ illustrates exanples of traffic situations with the aid of three

part-Figures. A basic feature of these three traffic situations is that the
calling subscriber A and the 30 called subsggiber B are |ocated in one and

t he Same nobile tel ephone network 501 but are handl ed by different |ocal
switching centres 504. The third of the three part-Figures is represented
by the fourth enbodi nent described above. 41 Figure 6d illustrates
exanpl es of a fufitet télephbonef hetworkudin cilte velécommeunicabtiondrsgsten,

par t-Fi gures. A iasi g3 L el £ 0L I UEeS! fudf AL o BhHALEODS Lgs AbBLC Ny

cal l i ng subscri ber e ca sub ber are n one
t he same nobi | e hatedianat ian vegister &H@R%)r ém&helmbblﬁ ttied ephone| network

swi t ching centregpfiida) ThenbPeif Qfmet %btlhae%e%rﬁu&w%&%ﬁc F B RRFSY S
by the fifth enhodi mant descri bed I nventi on, al ;&rel at es

to a tel ephorfe %%%%ﬁ’cﬁl{%taﬁggt?hﬁ%o%%“%l (MS¢EBephvhich inclndes o
in which a nobi I\eiﬁthsﬁrlllwraﬁm rf £step Q@EIR-BANSHAr wWAeioh C€heO mobilel-

alT between 4 RIS ‘?é%‘ﬁimﬁsa@?vlﬁ‘ﬁ%?gf%f%mﬁiemﬁ%%3‘9&%"@3 )

ready fashion. mtmemuscﬁsaoso iss regidtaredectogethert oviddri teformatiion

whet her or not c h g‘s'}s‘,es ‘M%;H q“%s .%d
has requested restr| cjf’ﬁ% vv??ﬁ ngg?\:gsﬁo ﬁse‘ gﬁnectlon 0 ig’ng |§‘E%nce
calls. As w0 lﬂ?ﬂnﬁﬁeﬁ%ﬁood t he inventlon is not restricted to the 20

af oredescri bed andai h‘bﬁ&b&%t Qéoﬂxﬁﬁahhéﬂim SUBEuH By S B2)ereef cantistédibe

modifications cqn b fBASd"dd'ah tNS-35888 Pher (c2);
- a call to the mobile subscriber (B2) from a calling
subscriber (A2) which is connected to a second switching
15 centre (E2) in a second telephone network (PSTN2):
- sending from the second switching centre (E2) to the first
switching centre (MSC-B2) a position mark (CO-A2) which marks
the geographic position of the calling subscriber (A2);
- storing the position mark (CO-A2) in the first switching
20 centre (MSC-B2), whereafter the inventive method comprises
the steps of:
- transferring the position mark (CO-B2) of the called mobile
subscriber (B2) from the visitor location register (GLR~B2)
to the home location register (HLR2):; '
25 =~ forwarding the position mark (CO-B2) of the called mobile
subscriber (B2) from the home location register (HLR2) to the
first switching centre (MSC-B2); and ' '
- storing the position mark (CO-B2) of the called subscriber
(B2) in the first switching centre (MSC-B2).

30 16. A method according to Claim 15, characterized in that the
transfer of the position mark (CO-B2) of the called mobile
subscriber (B2) from the visitor location register (GLR-B2)
to the home location register (HLR2) comprises the steps of
- sending from the home location register (HLR2) to the

35 visitor location register (GLR-B2) a coordinate query (23)
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thesfollowng Clainms. - 42 CLAIMS 1. A nmethod for transferring a
position mark (CO-B0O) of a nobile subscriber (BO) in a tel econmunications
system whi ch includes a first nobile tel ephgge network (PLMNO1l), wherein 5
the=network includes a main switching centre (GVSC01l) to which a honme

| ocation register (HLRO is connected and wherein the nobile subscriber
(BO) is permanently registered in the home |ocation register, wherein the
t el ecommunci at iwmbchysimobwleso anateglessta fetor)dmm\tndsv t elfedm#lepnétl\ﬁ(wn

(PLMNO2) "whi ch &&%&fﬁgé&s Q-BHPYs e %é&%ﬂ%f 16 NS f5e  MEZ)B0Ana

includ- ing a VIS ocalonrelster whi ch the nobile

subscri ber (BO)= wWensings ftenp’é‘i%lr‘ﬂl%/i%él"&étﬂynt regisker (QhRBe )nd:% ERher e
(MBC-BO), iS I aghmé qro%tﬁmﬁi-agisteei HINZ) ERIdYAimital respoRsEh 2 RhtEnn

mark (CO-B0)_ of,  the 15 npbile Subsc wher ei n I

tel ephone nét wotRCYRERROTNS HoBS E’@?%’T?ﬁ'i ﬁl°9f'é??6ﬁglcg€§tgggl rggl st er

(GLRO(Zj) V\/g! f:h | sI coani zant of the visitor location register (GLR-BO) in the

secon m)leee on gt t

subscri ber (B B‘ZU ?85 s%&éﬁég{{y\gﬁa%ﬁ%@tscgr ?@ Véﬂiidé%er elé%tyhe

met hod further |prepaesng a cashhmnnemmé:emqnetbebgéuwg sebscriberhe

transfer of Cg&;b? fhf‘%‘ bdC0¢2y, wliétdin OtR&CpdBPLidn mark
roma calling, 25 s

subscri ber (B

b Al h
second swit ch{®g-82dt PE theoFalled nekp Sp“ e éfé‘f%ﬁ‘ﬁ"kl By i@cg%nm c%ed ‘Ené
connectedsto fhpski ishiitBMiinge déitﬁ:@omscﬂ:worﬁo (i’Ltm\md switching centre

(MSC-C2) which handles the end-subscriber (C2); and
~ storing the position mark (CO-B2) of the called mobile sub-
scriber (B2) in the third switching centre (MSC-C2).

10 18. A method according to Claim 17, characterigzed in that the
end-subscriber (C2) is a mobile subscriber whose position
coordinate (C0-C2) is transferred from a visitor location
register in which the end-subscriber is registered to the third
switching centre (MSC-C2).

15
19. A method according to Claim 17 or 18, wherein the calling
subscriber (A2) has specified a condition with regard to the
distance between itself (A2) and the called mobile subscriber
(B2) for which a call may be connected, characterized by

20 - assessing the aforesaid distance between the calling
subscriber (A2) and the called mobile subscriber (B2) with the
aid of the position coordinates (CO-A2, CO-B2) of the sub-
scribers (A2, B2); and
-~ deciding whether or not the call shall be connected on the

25 basis of a comparison made between the aforesaid distance and
the distance condition earlier specified by the calling
subscriber (A2).

20. A method according to Claim 19, in which a preliminary
30 decision has been made to connect the call, wherein the called

e—
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- sehding fromthe second switching centre (EAO to the main switching
centre (GWBCO01l) a position mark (CO-A0) which marks 30 the geographic

position of the calling subscriber (AO0); - storing the position mark
(C0-A0) of the calling subscriber in the mas@ switching centre (GvsC01),
whereafter the inven- tive nmethod includes the foll ow ng steps: - taking

the position mark (CO-BO) of the call ed nobile 35 subscriber (BO) fromthe

visitor |ocation register G_R-d,ﬁ 43 to the honme | ocation register
(HLRO), via tHeohdlf suksawibend2)ohapspetifiqdpreondition mithiregarddo

loos. E ion mark fﬁ@ &aétaﬁcémeeableﬁdmabu.!fe(tsugssmbeme (&8~ émfi&ﬂg@
ocation regis n_swtc and -
storing thegpo‘éﬁ"ﬁ?% L*h‘h%lka(ﬁrléo}“a& thECRRPF ﬁm@?ﬂ%’%@@ (BO) in
t Ee mai n _SWI tC-hI la@s@smmg tmsamé):ahbe%étween\m Icadledcmhlihg subs@rdber],
characteri R

called no I e Q%Zg scr O%@?‘giﬁél%%e @ﬁ? ocat Iagén?g%f@otﬁ%ion
(GLR-B0) to t mm@ianabeat (v:m-B'em eP=R2) &ﬂ?@xeceu@scseher heB3t €29 soand

sending a coordl Lo ﬁ»n@%@ewwneédeséscm 'SHa1PHB &bﬁhé&ée&o%ﬁ @i
regi ster (GLRQ2) romt e hone |ocat]on re I st er # @ 1_@({:l_lery

i ncl udi ng a r RARL® ¢H ral‘l’ﬂ"ﬁ’%ﬁlsﬁg betyres gﬁ‘i“ﬂl?ﬂé"{' %ﬁ) istAncR G tRee

(C0-B0) of theiitetande nednditbomsedrbber (@hecifiedsbydthe callud Gubsict ihesr v
(03") w 32) add{ﬁff to the visitor location register (GLR-BO) fromthe main

vi si tor cati tgi ster (GR02), and including in the query a 20 request

for know edge of the position coordinate (CO-B0) of

21. A method according to Claim 20, in which a final decision
to connect the call has been made and in which the end-subscri-
ber (C2) has answered the call, characterized by

15 - calculating a primary call cost on the basis of a billing
tariff which is specific to the distance between the calling
subscriber (A2) and the called mobile subscriber (B2), and
billing the calling subscriber (A2) for the primary call cost;
and

20 - calculating a secondary call cost on the basis of a billing
tariff specific to the distance between the called mobile
subscriber (B2) and the end-subscriber (C2), and billing the
called subscriber (B2) for the secondary call cost.

25 22. A method according to Claim 17 or 18, in which the end-
subscriber (C2) has answered the call from the calling subscri-
ber (A2), characteriged by
- assesﬂshing the distance between the calling subscriber (A2)
and the called mobile subscriber (B2} with the aid of the

30 position coordinates (CO-A2, CO-B2) of the subscribers;

- calculating the primary call cost on the basis of a billing

_tariff specific to the distance between the calling subscriber
(A2) and the called mobile subscriber (B2) and billing the
calling subscriber (A2) for the primary call cost;
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the=cal | ed nobil e subscriber (BO); - sending a coordinate response (04')
with address fromthe visitor |location register (GLR-BO) to the main
visitor location register (GR02), and including the requested 25 position
coordinate (CO-BO) in the response; and - 33ending a coordinate response
(04) with address fromthe main visitor |ocation register (GLR0O2) to the
home | ocation register (HLRO and including in the response the requested

ark (8-t 51 " sptd B Bspdpop s BRI T kB LB
whi ch i ncl ude¢B2) nahdl thecendteniseriber k(CFL wigh fdleséiéaplfeﬁhﬁ?%ﬁition
t el ephone neté‘@é??iﬂaﬁ:@% t(ebegg ‘ﬁg; | S hY SuPFcribergi;Nahde subscri ber

(B1l) is pernanen tere

44 | ocati.on i st 1
the nobile tete ing @ @&W%ﬁéﬂé FogkeoRvthe é’aﬁalseﬁﬁoﬂeb%
i ncl udes gt '%\fifens ééiﬁé%écﬂhélgiféﬁ”&ﬂcﬁe (tﬁmeri thﬂc&hléa &mrma- |
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subscri ber (Bdgbiléi shbseribepo(B2) |Sohahd eeconday ¢a1ttCM¢ chi ng cent re

(MSC-Bl1), is registered together with information relating to the position
mark (C0-Bl), wherein the nethod conprises 10 - a request fromthe nobile

subscriber (E23.foA methiod mceeding Soaflaim AbRF | qhayacterizeq by
froma ?Ejl' | r&f&&iﬁ&ig ] \Qé‘ﬁri}ﬁﬂz@cbil%@th\eﬁhé(fﬁaeﬁﬂﬂdcﬁﬂhéCdﬁrﬂﬁ‘e

centre In a secon ephone network (PSTN1l) in the tel econmunications
system to t he(M$6rBe

24 A method according to Claim 21, 22 or 23, characterized by
calculating the secondary call cost in the third switching

15 centre (MSC-C2).

25. A method according to Claim 16, 17, 18, 19, 20, 21, 22, 23

or 24, characteriged by including in the coordinate query (23)

a predetermined number of binary characters which define this
20 type of message.

26. A method according to Claim 16, 17, 18, 19, 20, 21, 22,
23, 24 or 25, characterized by including in the coordinate
i response (24) a predetermined number of binary characters which

25 define this type of message.

27. A method for transferring the position mark of a first
mobile subscriber in a telecommunications system which includes
a first mobile telephone network in which the first mobile
30 subscriber and a second mobile subscriber are permanently
registered in a home location register in the mobile telephone
network, wherein the mobile telephone network includes a second
switching centre which handles the second mobile subscriber,
wherein the second switching centre includes a visitor location
35 register in which the second subscriber, vhich is handled by the
switching centre at that moment in time, is registergd together
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15 -subscriber (Bl); - sending fromthe second switching centre (El) to the
main swi tching centre (GSMC) a position mark (CO0-Al) which narks the
geographi c position of the calling subscrig r (Al); - storing the position
mark (CO-Al) in the main switching 20 cent g (GwsC), whereafter the

i nventive method conprises the steps of - transferring the position mark
(C0-B1) of the called nobile subscriber (Bl) fromthe visitor |ocation

regi ster (GLR- | Qafdd | ; f '
the positi pn&rrgg;t' %l&#og%atlg@‘t he ca%ﬁmelci{ g(ren)gklbl'?% ?95%%%% bné%aiB?Lf ??%?néé'%m
home | ocat i onsu_bg_f:ﬁléﬂer(:HLIFEI)eim)tPI?et?Pa‘F‘FPW’!HﬂWQ%ﬁV?E B }n%#\bggs
;tMO{ 'CRigntghgeﬁtafgéeeﬂdnnbﬁii@téiépnénéheewd»i-lednﬁlmwﬁdwde(ssa): Leasheomei n

awsqQ).. .30 4. A t hod ' '
char act eri zedfi‘ﬁs¥h§t“'§2rr°3’r?§3' ﬁgerc?ﬁtfﬁrem Hggnggﬁ%Ir % %‘?i%%l%f’h% GErTRES
hrmbi I le SU?_scr iheluais) alzv:tmitdn locat ion register ingrhich the RiBst mebile
one l-ocation_regaqister i fs e '
nome | ocat | onsPBgFEiBez. R &Y Ehatloheli Sxfeimd e nadlendy LAE tifet
a coordi nat e swétghing) centienhish regiskerred tegethers ith cipfermatien

coordinate ( lcgéﬂ},ﬂt; wecﬁ#,s(agfm h&rR O¥ ehi b { Bl suberd ibegs Ndhege {1 0m

e o 2t oG bt St HOTE RAS. P Ldha, & AL
coordi naj¢ (GRiBikor5locabivhi lredy st dinich A<l eognilzat &f othd, visitor
characterl Zedrggister in the second mobile telephone network in which the
visiting mobile subscriber is registered at that moment in
time, wherein the method includes
- a request from the first mobile subscriber for a call
15 transfer service to an end-subscriber;
- a call from the second calling mobile subscriber to the first
called mobile subscriber;
- A transfer of the position mark of the calling mobile
subscriber from the visitor location register in which the
20 subscriber is registered to the second local switching centre
and storing the position mark in said region, whereafter the
inventive method comprises
- transferring the position mark of the called mobile sub-
scriber from the visitor location register in which the called
25 subscriber is registered, to the home register;
- forwarding the position mark of the called mobile subscriber
from the home location register to the second switching centre;
and
~ storing the position mark of the called mobile subscriber in
30 the second switching centre.

28. A method according to Claim 27, characterized in that the

transfer of the position mark of the called mobile subscriber

from the visitor location register in which the called subscri-
35 ber is registered to the home location register comprises
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- preparing a call for connection between the calling subscriber (AO0; Al)
and the end-subscriber (CO; Cl), wherein 10 the position mark (CO-BO;
CO-Bl1) of the called nobile sub- scriber (%3; Bl) is sent fromthe main

swi tching centre (GVBC01, GWBC) to a third“switching centre (ECO MSC-Cl)
whi ch handl es the end-subscriber (CO; Cl); and - storing the position mark
(CO-BO, CO-Bl) of the called 15 nobile subscriber (BO; Bl) in the third

swi tching centre EEHIidPG Cébor&maté\ q%h}?d @f&préaaﬂeég €-8hMthe home

characterized_in that the end- subscri b l.,e subsc¢ri ber whose

posi tion coor dRFAt QEregster FPaFE?e‘P?H&I "fﬁ%ﬁfﬁ% \%W&Pnl Fegisbarpcsaid

register in wxw hd ne1ddingscd i tterqueeﬁ egogt eiwforiat idie k‘bqaﬁdinﬁt ctneérg
centre (MSC-Cl

A net.hod
cal ling subscPl é"rtl(% °°,ré%d ﬁ'&§ag§ %c?];e%?f'cﬂnﬁﬁ Pg?(’%r’g; gt ance
bet ween i 5sel (s&:nqu aaqdotchh\cee Imruobith axidrass feom (3@ matn Bigitor
whi ch |1
bet ween the caPLia ol pegipbar (TR ELESE oaey é%%e?%“?uﬂs%%ﬂ%%
(BO; B1) withcaided eobﬂleh%ulp%en%ﬁ 1@06‘99?-?:&?6‘9"(@3

0-Bl1) of therg t Fs 166@m§@10ﬂ1eorﬁiérnﬁi@| tHe posfiecibﬁl eaomﬁséwé af
not the call gp‘g I conneci t hi s deci si on being based on a conparison
of .the afores grddgsdmobile syRserikerie conditions earlier specified by

the calliag subssehbdmg(d\():ooedd)mate gésponse/with hmilmssolfdbmgtn@ vdsiitor/,
| n which a prebimidy SEfisUaP 1R GRIBECEnbMSaideh hdbpTRd® suldRibl 3
registered to the main visitor location register, this response
including the requested position coordinate; and
- sending a coordinate response with address from the main
15 visitor location register to the home location register, thls
response including the requested position coordinate.

29. A method for transferring the position mark (CO-B3) of a
first mobile subscriber (B3) in a telecommunications system
20 which comprises a mobile telephone network in which the first
mobile subscriber (B3) and a second mobile subscriber (A3) are
permanently registered in a home location register (HLR3) in
the mobile telephone network (PILMN3), wherein the mobile
telephone network includes at least one first switching centre
25 (MSC-B3) which handles the first mobile subscriber (B3), and a
second switching centre (MSC-A3) which handles the second
mobile subscriber (A3), wherein each of the switching centres
includes a visitor location register (GLR-A3, GLR-B3) in which
the subscribers (A3, B3) are registered temporarily together
30 with information relating to the position mark (CO-A3, CO-B3)
of respective subscribers, wherein the method includes
- a request from the first mobile subscriber (B3) for a call
transfer service to an end-subscriber (C3);
- a call from the calling, second mobile subscriber (Aﬁ) to the
35 first, called mobile subscriber (B3):;
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nobife subscriber (BO; Bl) has specified a distance condition concerning
the di stance between itself (BO; Bl) and the end- 5 subscriber (CO; Cl) for
which a call may be connected, charac- terized by - assessing said distance
bet ween the call ed nobile subscrib- er (BO;381) and the end-subscriber (Q0;
Cl) with the aid of the position coordinate (C0-B0, C0-CO; CO-B1, CO-Cl) of
the 10 subscribers (BO, CO; Bl, Cl); and - deciding whether or not to
connect the call , _this.decisi bei ng, based agn C arLson g

for esai d i ot antEAsnred Ele Foare i e, (BePRIL 4 328 Bk Hfy nontre
cal | ed subscrisebs¢BibeBljA3) Trah theAvieitbod kueakibmgegdstiexi (6BR-AB) in .
which it is fi i : t st e

end- subscri ber‘p?&?‘ g%é %ﬁ‘%ﬁ,&?gf’?ﬁg??gh ?%c%daicst eri idgg:f‘{)?rhé L%%%’f%t]ion%ala
primary call ce¥itehingecentre QMSQrMlaing tariff specific to the distance
be; Wee_nbt @( Cégll :3 Stofih C%hléepoéﬂtﬁéﬁ\%?zl%) (codabweixgaééﬁﬂomAl i esfwitc;hhing
subscri ber : , a illin e.ca subscr | ber : 0 e
Brimary cal | CRRCEa, Mherea i Sk, 1iveBEd e pochor Canpidns the TEepd of
a billing taritfanpgertingt thehpoditioencmalrki Woo+B3le ofalthed calilidd nthile
subscri ber (B0, t end- rd ; : an s LLi.0g _ l.ed
subscri ber ( BOs; “*E%%’r? ggrt gﬁe‘j)s er}% 6%3??‘% %’g$ité%§ﬁ°%°%A?ﬁgé %%8 Qaé%%?dlﬁ ﬁg iﬁ’o
Claim5 or 6, wihichi thehcadded syhsaniher ((B3) Cis neghsterede toalther home

the cal l iy sUfscaPioACrédeitd Y uINI); characterized by - assessing the
di stance between the cal |1 ng subscrjber (AO;. Al) and the called nobile

subscri ber (BOT HA9XYRFALRG the PFLEIRN MATK | (P BY RhAhe qadsted mobils).
C0- Al, C0-Bl) sibs6£ibeps¢B3Pefriom the home location register (HLR3) to the

second switching centre (MSC-A3); and
- storing the position mark (CO-B3) of the called mobile
15 subscriber (B3) in the second switching centre (MSC-A3).

30. A method according to Claim 29, characterized by trans-
ferring the position mark (CO-B3) of the called mobile subscri-
ber (B3) from the visitor location register (GLR-B3) in which
20 the called subscriber (B3) is registered to the home location
register (HLR3) comprises the steps of
- sending a coordinate query (33) containing a request for the
position coordinate (CO~B3) of the called mobile subscriber
(B3) from the home location register (HLR3) to the visitor
25 location register (GLR-B3) in which the called subscriber (B3)
is registered; and
- sending a coordinate response (34) which includes the
requested position coordinate (CO-B3) from the visitor location
register (GLR-B3) in which the called subscriber (B3) is
30 registered to the home location register (HLR3).

31. A method according to Claim 27, 28, 29 or 30, characteriged

by _

- preparing a connection of the call between the calling
35 subscriber (A3) and the end-subscriber (C3), vherein the

position mark (CO-B3) of the called mobile subscriber is sent

I



47 -~ calculating a primary call cost on the basis of a billing tariff
specific to the distance between the calling subscriber (A0; A) and the
cal |l ed nobil e subscriber (BO; Bl) and then billing the calling subscriber
(AO;" Al) for the primary call 5 cost; - as*%sing the distance between the
cal l ed nobil e subscriber (BO; Bl) and the end-subscriber (CO; Cl) wth the
aid of the position coordinates (CO BO C0-CO; C0-B1, CI) Cl) of the

TR UeCe B She eBEg O e AL G E £10108 Been
subscri ber (B¢engre (ES )} Iwmshdhendiesmee e(r@-subls)cmmrt K@ﬁ)bl andng t he
cal l ed nobile SUbéﬁéd@ﬁ g dHe ﬁgléﬁntﬁ&ﬁe?éadm?r Bbfcaéﬂe C@éile&5moi:he A

met hod accordl n aifrm9 or characterjze cal acul atl ng t
primry call qrrf-t{% (r?é‘l)n1§v\H‘Ehﬂh’gr‘%éﬁ1rt€ ’G%&l‘tr )-12. A met hod
accordi ngsto CI aim9, 10 or 11, characterized by cal cuI ating the secondary

| t o t d tch
cal | cost 10 Ghe LRASRUY ELIh Ay 6505 Ral D ABri g 1 R B
t he coordi nat enqusupqdﬁbé)s (C1B) iisncd unlebi he psubscribiere Whusweposition
bi h fa
DL nary, orar ackSbraifath 1 keed YRRoR'a TEREPOG Floadfon rEBLERAE tn
the coor di nat ¥hishpbhecsubscriber imregisteted @%Fﬁééﬁéﬁ#ﬁ@cﬁ'—%ﬁ%ﬁhé%’d
bi nary charackeitchiing cdeftree this type of nessage.

33. A method according to Claim 31 or 32, in which the calling
subscriber (A3) has specified a condition with regard to the
distance between itself (A3) and the called mobile subscriber
15 (B3) for which the call can be connected, characterized by
- assessing the distance between the calling subscriber (A) and
the called mobile subscriber (B3) with the aid of the position
coordinates (CO-A3, CO-B3) of the respective subscribers (A3,
B3):; and
20 - deciding whether or not the call shall be connected, this
decision being based on a comparison between the aforesaid
distance and the distance condition earlier specified by the
calling subscriber (A3).

25 34. A method according to Claim 33, in which a preliminary
decision has been made to connect the call, wherein the called
mobile subscriber (B3) has specified a condition with regard to
the distance between itself (B3) and the end-subscriber (C3)
for which a call may be connected, characteriged by

30 - assessing the distance between the called mobile subscriber
(B3) and the end-~subscriber (C3) with the aid of the position
coordinates (CO-B3, CO-C3) of the subscribers (B3, C3); and
- deciding whether or not the call shall be connected, this
decision being based on a comparison between the aforesaid

35 distance and the distance condition earlier specified by the
called subscriber (B3).
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15. A nethod for transferring a position mark (CO0-B2) of a 30 nobile called
subscri ber (B2) in a tel ecomunications system which includes a nobile

t el ephone network (PLMN2), a so-called 38 first tel ephone network in the
t el écommuni cations system wherein the sub Or i ber (B2) is permanently
registered in a hone |ocation register (HLR2) in the nhobile tel ephone
network (PLM\2), wherein the nobile tel ephone network includes at 5 | east

one first swijfghin - ' d i Sd : ' 3
Cegi ster (aLrEn) hAEHGS ddinding X6 kit ol Cpudnacl ROF ihatpaeSlsion
handl ed by t hissmadehtagcenneet thecceil, myd,dp; vhirhdtheendzsubperiber
compr ] ses - BT e e e e LBy Tor el Ls L0, pey 1
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g \|I3M_2% L_F org ilSCeéi:iﬂﬁ WE ffidalo the) dilsitahciesbetweenttie caldingesubiscriber

chi ng re I n sec P . '
fromthe secoﬁfggimﬂ‘ h%ﬁ& 8= %ff%e%%ﬁég\gc\ﬁ,gh%}gg%%%%}gﬁadtﬂg
(MSC-B2) a posallingnsubis¢riber)(A®) cfornthie primagyogrdpieespoandon of the
calling subscri Q?ah%téfng%t Q@d&éa;& Ra31! B8t"BA K BaA)s bF BhBilling
switching 20 centre -B2), Wwhereafter the inventive t hod .conpri ses, the
steps of: - t¢amiffr spegifiiec feri then distancs-helveen, ecéﬂﬁléda%??ile
lsubscr' bey (BRibsepibebe (B3pi 4A8 tReAEnARsubgcriber( ¢CR) P2andcbibrihgnthe
ocat i on 1 ool ol b ilersier (851 ESE Yhd MeckRlab Bl Ko €0 BD) OF the

cal | ed nobi | €23

36. A method according to Claim 31 or 32, in which the end-
subscriber (C3) has answered the call from the calling subscri-
15 ber (A3), characterized by
- assessing the distance between the calling subscriber (A3)
and the called mobile subscriber (B3) with the aid of the
position coordinates (CO-A3, CO-B3) of respective subscribers;
- calculating a primary call cost on the basis of a billing
20 tariff specific to the distance between the calling subscriber
(A3) and the called mobile subscriber (B3), and billing the
calling subscriber (A3) for the primary call cost; _
- assessing the distance between the called mobile subscriber
t (B3) and the end—subsc:iber (C3) with the aid of the position
25 coordinates (CO-B3, CO-C3) of respective subscribers; and
~ calculating a secondary call cost on the basis of a billing
tariff specific to the distance between the called subscriber
(B3) and the end-subscriber (C3), and billing the called mobile
"subscriber (B3) for the secondary call cost.
30
37. A method according to Claim 35 or 36, characterized by
calculating the primary call cost in the second switching
centre (MSC-A3).
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subscriber (B2) fromthe hone |ocation register (HLR2) to the first
swtching centre (MSC-B2); and - storing the position mark (C0-B2) of the
cal |l ed subscriber (B2) in the first switching centre (MSC-B2). 30 16. A
met hod according to Caim 15, characterized’in that the transfer of the
position mark (CO-B2) of the called nobile subscriber (B2) fromthe visitor
| ocation register (GLR-B2) to the hone | ocation register (HLR2) conprises

the steps of dj f ' '
visitor | ocat:’lso’fle?‘eglgg ‘e’:d O?&g?ggﬁggt%%fﬁnggtsréegﬁégrs(*Zg)bma}:ge\%Ei%g%Sby

incl udes a r ezplesulabingnsheesgeandane qridi teest chorthe feitehing)ceptrae
cal l ed nobi | g%ﬂ%ﬁ?ﬁ?ﬁ%éﬁiés%emﬁm tdeg)vi sitor |ocation
: 0

regi ster (G ) he hone location register (HLR2) a coordinate
response (24) which 5 includes the requested position coordinate (CO-B2).

17. A netshod gECcOonAdnEghba &t8bfdihgoto Mlaizmhasac3e) ixkd3By 33 prinassbng3é,

call connectign be en .t he call, b | - i

(C2), “whor i 1 G plr EPaTankar Lakh BY) THFUREnG ple ULt pRlRy (455!

(B2) is sent 4 predélefminedtnsmberofidirany chawectdys whight define this

swi t chi ng Cer%\é;??%%e a‘#gjioch handl es the end-subscriber (C2); and -
posi

storing the | tion mar -B2) of the called nobile sub- scriber (B2) in
the third switching centre (MSC-C2). 10 18. A nethod according to daim

L 4SSN B 4ok ol el o om 43, 2615, e
- ] rapsferre m
regi ster in wi OF t3@- eﬁh'—"%ﬁﬁgﬁf‘%ﬁga *’X ?‘Bﬁig?épgd{:ﬁS &ﬁé*@%&%ﬁesgxﬁgﬁﬁ?ﬁ?}
centre (MSC-(34) a predetermined number of binary characters which define
' this type of message.

15 41. A method for transferring the position mark of a first
mobile subscriber (B4) in a telecommunications system which
includes a mobile telephone network (PLMN4), a so-called first
telephone network in the telecommunications system where the
first mobile subscriber (B4) and a second mobile subscriber

20 (A4) are permanently registered in a home location register
(HLR4) in the mobile telephone network (PLMN4), wherein the
mobile telephone network includes at least one second switching
centre (MSC-B4) which handles the first mobile subscriber (B4)
and the second mobile subscriber (A4), wherein the switching

25 centre includes a visitor location register (GLR-B4) in which
the subscribers (A4, B4) which are handled temporarily by the
switching centre (MSC-B4) are registered together with infor-
mation relating to the position marks (CO-A4, CO-B4) of
respective subscribers, wherein the method includes

30 - a request from the first mobile subscriber (B4) for a call
transfer service to an end-subscriber (C4):

- a call from the second calling mobile subscriber (A4) to the
first, called mobile subscriber (B4):; _
- connecting the position mark (CO-A4) of the calling mobile

35 subscriber (A4) from the visitor location register (GLR-B4) and
transferring the position mark to the second switching centre

iy



15 19. A nethod according to Caim17 or 18, wherein the calling subscriber
(A2) has specified a condition with regard to the distance between itself
(A2) and the called nobile subscriber (B2) % r which a call -nay be
connected, characterized by 20 - assess @g the aforesaid di stance

bet ween the cal ling subscriber (A2) and the called nobile subscriber (B2)
with the aid of the position coordinates (C0-A2, C0-B2) of the sub-

scribers (A2, (¥dg-pdfl andj%q:'di‘ﬂiﬁ; Wi Wsﬁ&oﬁlohai'ﬁe(c@sl-inﬂﬁl lsdi’l second

connected on the 25 basis o f
di stance and ?H’é"tﬁ%%’é?ié’@"&é'ﬁdl‘l’lP%ﬁnggF?Fea‘esb’é‘é?'ﬁ:%‘ﬂe W"%‘ﬁg %ﬁgfﬁ%es the
subscriber (Agktep®.off Met hod according to Gaim19, in which a prelimnary

30 d h de t N
robi | 6 subser 1 biiq%cﬂiggestagﬁé‘%ﬁoéﬁﬁ%ﬁ? (5547, B2 thd] cpl 16 mobi2d

di stance Bet weabsdsibér ((B3) fwdmt thecviis ttwrs docesioncpegistey (GhR-1B4) dnl |
may be connecig ﬁbscﬁe:gsgié&%%ffe ﬁ?&ibnﬂb&E@ﬂt&i—é&%&%&%@h&b@m

called nobile's e end-subsScri he aid

of the positi §aicb@asiHeian mark bo eo’f°°ﬁ1-'e“§h5'§8|i?g8?: (ﬁ%l“bk) and
- deci ding whet h%ﬁamn %égﬂdsﬁtﬁﬁ ﬁ&womwﬁd,ofomheauawsmobiae

conpari son bet ween J“&P éﬁf}g rllltd? Il(%&i .Sta;.l%% %03&#33@,0 the

earlier specif
accordi ngot o @emm&&w:t‘chdng:bemt&me(lﬁsmsi:omdo connect the call has

been made and_in i gh the endssubseh- nlisk (CO-BA3S ¥ U edaifigacabbite

characterized by
subscriber (B4) in the second switching centre (MSC-B4).

42. A method according to Claim 41, characterized in that the
15 collection of the position mark (CO-B4) of the called mobile
subscriber (B4) from the visitor location register (GLR-B2) to
the home location register (HLR4) includes the steps of
- sending a coordinate query (43) containing a request for
information relating to the position coordinate (CO-B4) of the
20 called mobile subscriber (B4) from the home location register
(HLR4) to the visitor location register (GLR-B4):; and
- sending a coordinate response (44) which includes the
. requested position coordinate (CO-B4) from the visitor location
N register (GLR-B4) to the home location register (HLR4).
25 '
43. A method according to Claim 41 or 42, characteriged by
- preparing a call connection between the calling subscriber
(A4) and the end-subscriber (C4), wherein the position mark
(CO-B4) of the called mobile subscriber is sent from the second
30 switching centre (MSC-B4) to a third switching centre (E4)
which handles the end-subscriber (C4): and
- storing the position mark (CO-B4) of the called mobile
subscriber (B4) in the third switching centre (E4).

35 44. A method according to Claim 43, characterized in that the
end-subscriber (C4) is a mobile subscriber whos_e_. 1gqition
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15 *- calculating a primary call cost on the basis of a billing tariff
which is specific to the distance between the calling subscriber (A2) and
the called nobile subscriber (B2), and billing the calling subscriber (A2)
for the primary call cost; and 20 - cal cuP&ting a secondary call cost on
the basis of a billing tariff specific to the distance between the called
nobi | e subscri ber (B2) and the end-subscriber (C2), and billing the called

subscri ber (B2 sqeongdaryy. . 3422 LN
to Claim17 oréﬁé,galihg\ﬁﬁi g‘% the leencﬁf-aédsu sdéé |%§§‘r17’t,€%t h]éégééﬁs%?%%&f%%a
fromthe cal |l iwaichikthe isubsaribey ischegistered amdyranafervred e the third
di stance bet vveggigeﬁiﬁﬁl LbReraubscriber (A2) and the called nobile
subscriber (B2) wth the aid of the 30 position coordi nates (CO-A2,
C0-B2) of the subscribers; - calculating the primary call cost on the basis
of a billisg t46if A method actordingdtsticlwin st veeced | Him walichnthe WwXYigpr

A2 dth | LI I_b d_bill] i
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switching cent¢zat, B4); and

- deciding whether or not the call shall be connected, this

decision being based on a comparison between the aforesaid

15 distance and the distance condition earlier specified by the

calling subscriber (A4).

46. A method according to Claim 45, in which a preliminary

decision to connect the call has been made, wherein the called
20 mobile subscriber (B4) has specified a condition with regard to

the distance between itself (B4) and the end-subscriber (C4)

for which a call can be connected, characterized by

- assessing the distance between the called mobile subscriber

(B4) and the end-subscriber (C4) with the aid of the position
25 coordinates (CO-~B4, CO-C4) of respective subscribers (B4, C4);

and

- deciding whether or not the call shall be connected, this

decision being based on a comparison between the aforesaid
. distance and the distance condition earlier specified by the
30 called subscriber (B4).

47. A method according to Claim 46, in which a final decision
to connect the call has been made, and in which the end-subscri-
ber (C4) has answered the call, characteriszed by

35 - calculating a primary call cost on the basis of a billing
tariff specific to the distance between the calling subscriber

: * [ L M s *




(MSG-B2). 24 A nmethod according to Caim21, 22 or 23, characterized by
cal culating the secondary call cost in the third switching 15 centre
(MSC-C2). 25. A nmethod according to Gaim%&, 17, 18, 19, 20, 21, 22, 23
or 24, characterized by including in the coordinate query (23) a

predet erm ned nunber of binary characters which define this 20 type of

- message. 26. A nethod according to daim116, 17, 18, 19, 20, 21, 22, 23,

24 or 25, char rized el i sl t di riats
o edet e nod (hbopRar e, CATIG BipiTe| MipaaRigledni(Be) SRR BiLEEhGT the
nessage. 27. Aakling sebseriben dAdingornshgoRrinary Rald 6Psk/f 28R4t nobile

tsglbzmﬁgr nIG? V\-gr E:%Jilfiﬁﬁn mﬁ_&!mf%t gfeesn?xfyge?mg%&*& r&ibuﬁesbasisidsra babiking

. I C e firs ile ubscrijher S
mobi [ e subscritR¥ibfe sﬁ@FQ’&ﬁEnt"l‘ﬂ/ T’%‘brgf‘ért@@clen bfa"f’f’cﬁ?é‘ Itto}&eat ?%ﬂlgggﬁg'ﬁﬁrdle. n
the rmb:]I | & _telagps@@emetvvpnk) adrehe érik-sulisdribext efine amdt wddR ingcthees
a second switchi entre e d | cri ber,
wherein the sé't%ﬁgeévf’l’t&%?’\#&’e(zlgr{%g kﬁ%l %ggségg%{%?4lgc§tu ?gﬁ 35
register i nhwhi ch the second subscriber, which is handled by the swtching
centre at that [y | | [ tdyer. i{ -

48 0r o e fhod Bocqmaliiy g CRla W7 I 84, Jp Wiih ehe, end

i nf ti t - :
e t o1 ecommurEaseEABeE (G har AhavRT e e, CaLE RRPREHE AT LA RRoFE-

P_etw;)r Kk \My ﬁh B LEiep, E&hdﬁ’tﬂhﬂmd‘ 'bYSt _ swi t chi ng centre, wher _ei n t_he
ot T O G o, Ao APl bR S LR P B B
first and the called mobile subscriber (B4) with the aid of e
position coordinates (co-M:, CO-B4) of respective subscribers;
- calculating a primary call cost on the basis of a billing
15 tariff specific to the distance between the calling subscriber
(A4) and the called mobile subscriber (B4) and billing the
calling subscriber (A4) for the primary call cost;
- assessing the distance between the called mobile subscriber
(B4) and the end-subscriber (C4) with the aid of the position
20 coordinate (CO-B4, CO-C4) of respective subscribers; and
- calculating a secondary call cost on the basis of a billing
tariff specific to the distance between the called subscriber
(B4) and the end-subscriber (C4), and billing the called mobile
subscriber (B4) for the secondary call cost.
25
49. A method according to Claim 47 or 48, characterized by
calculating the primary call cost in the second switching
‘centre (E4).

30 50. A method according to Claim 47, 48 or 49, characterized by
calculating the secondary call cost in the switching centre
(MSC-C4) that handles the end-~-subscriber (C4). '

51. A method according to Claim 42, 43, 44, 45, 46, 4.7, 48, 49
35 or 50, characterized by including the coordinate query (43) a

I
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swi tiching centre, is registered together with information relating to the
position mark of the nobile subscriber, wherein the second nobile tel ephone
network al so includes a nmain 10 visitor lqcation register which is
cognizant of the visitor register in the second nobile tel ephone network in
whi ch the visiting nobile subscriber is registered at that nmonent in tine,
wherein the nethod includes - a request fromthe first nobile subscriber

for a call 15, ddeAShfined 'Himser OofMNb ERSEY UERETAEEETs - wRi6R! Hebifl thds
second cal |i n%‘yrmbl | e surhscrl ber to the first called nobile subscriber; - A

transfer of tRAYPSoSf MEASAELK of the calling nobile subscriber fromthe
visitor location register in which the 20 . subscriber is registered to the

second | ocal i t ching, centre angd. stqri he, bosj.} i Lk j o said,.eqgign,
wher eaf t er th?%'nvgrﬂ‘ ‘?ﬁﬁf‘ﬁ&ﬂ)r °s§gag'mt1€hsif§e’r (riiqr‘iggﬁhelgbsﬁ'l 3r§'w§9k
of the calsl ed oxrpbDdl, echabacterised by dmclndingsthercoexdinate regponse (A4)

whi ch the cal gegrgaetes‘magé g.gﬁ..f,hg égﬁ,gﬁg%x}é&é SV e detlife this

forwardi ng the position nar biTe subscriber fromthe hone
| ocation regi $¥y®e of mRES3ageend switching centre; and - storing the
position mark of the called nobile subscriber in 30 the second sw tching

Cranster of A8 pod MESMARACCAFAING &R OBP PEOCLA 18R er Fhar 0 BF ARe in

vi sitor hocat whicheditshas beendecideldcts atdladseubherc¢al 35 charactierized by

registered togthe BT YReLLPT1hGU B AP (V55 A1; RZ; A3; A4) that the
condition has not been fulfilled, through the medium of a spoken
message.

15 54. A method according to one of Claims 8 20, 34 or 46, in which
a decision has been made to release the call, characterised by
informing the calling subscriber (A0, Al; A2; A3; A4) that the
condition has not been fulfilled, through the medium of a spoken
message.

20
55. A method according to Claim 1, characterized in that the
main visitor location register obtains continuously from the

_ visitor location register (GLR-BO) information concerning the
{ position mark (CO-BO) of the called mobile subscriber (BO), and

25 in that the transfer of this information to the home location
register (HLRO) comprises the steps of
- sending from the home location register (HLRO) to the main
visitor location register (GLR02) a coordinate query (03) with
address, this query containing a request for the position

30 coordinate (CO-B0) of the called mobile subscriber (BO); and
- sending a coordinate response (04) with address from the main
visitor location register (GLR02) to the home location register
(HLRO), this response containing the requested .position
coordinate (CO-BO).

35

e



- sending a coordinate query with address fromthe home | ocation register
to the main visitor |ocation register, said query including a request for
i nformati on regarding the position coordinate of the called nobile
subscriber; 5 - sending a coordinate queryf with address fromthe main
visitor |ocation register to the visitor location register in which the
cal l ed nobil e subscriber is registered, said query including a request for

i nformation c acerﬁlﬁ&dﬁ&& RARId 1y EBOERIR! 370  chifadtli 15bd T Lhiat the

subscri ber; -"sending a coordi‘nate responsé wt romthe
visitor |ocat maanr ¥dsiter llﬁcaﬁuien rﬁalésﬁre@bﬁeéﬂ%cgnﬁsevpﬁﬁm grom the

{ﬁgl ster edt t gviﬁstﬁ&' Do&hﬁibﬁrréﬁézg&x{ﬁ&*ﬁﬁron relatingxuithel pséilﬁlidilﬂt "
e requeste C00 an ng a cqordi response. W
addr esg from ’E‘g'é'?‘r%#&'hﬁcaig?g ]1905‘59’?85 g@gs?'é "Pogf %ﬁﬁ fg crien
regi st er,st hi efr &heormesitidn dhack t apdr égse dranghes ttiothedoiealecabon A
nmet hod for trggagg@_&&ngr’{n@giggg {,_ﬁ 5%_@( J{D B3) of a first nobile

subscri ber (B ate onmmuni ca system 20  which conpri ses
mobi | e t el ephoneserdingla moqnﬁmttehquﬁmsm#bbad@re%% ither EPQB)VM@:

second b | elaaai%hbeegﬁéééraffoﬂem@rrﬁsﬁé na&mf&er‘:@q;s&ee heRes! @séty on
regi ster (HLR3) 1n_the bile tel ephone ne V\he@nthe nob] | e

t el ephone net‘ﬁﬂPFaFﬁéF‘Gd%§°£“qsé'a§Proﬂée H"(%Vf tigp FERFﬁé;nEEﬁf $he called
(MSC- B3)10hi ciobine! sabkbeibefst nobil e subscriber (B3), and a second

wher o cach o SERTINH RLSTIRATAYY GuSEy PELR SRl Phok SIS PAIE sttt
(GLR- A3, GLR- Bsyationhrepister fichtheiwisitdndoRDicn regigterdirevhich the
tenporarily t?Qf?E&rméﬁneV\éﬁﬂs Pilﬁ’éngirés %\ﬂ]fét?éféw tt:?u.k“ﬁg@??'é Pta ifg

(C0- A3, CO-B3 respecti ve subscr] In th nc udes; a
request from@hEeHRest Fos th ien qeexdinates Qf the FAIled Jwkile

to an engs subsebseibes) ;

-~ sending a coordinate response with address to the main
visitor location register from the visitor location register in
which the called mobile subscriber is registered, this response
containing the requested position coordinates; and

20 - sending a coordinate response with address from the main
visitor location register to the home location register, this
response containing the requested position coordinates.

57. A telecommunications system which includes a mobile

25 telephone network and decision-making devices for deciding the
connection of calls to or from a mobile subscriber in dependence
on distance between a called subscriber which has requested a
call transfer service and the end-subscriber to which the
requested call transfer is to be made, wherein the telecom-

30 munications system includes means for supplying the decision-
making device with information relating to the position of the
called subscriber which has requested the call transfer service
and the position of the end-subscriber to which the requested
call transfer is directed.
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- a'all fromthe calling, second nobile subscriber (A3) to the 35 first,

cal l ed nobil e subscriber (B3);. 54 - transferring the position mark
(C0-A3) of the calling nobile subscriber ( fromthe visitor |ocation
regi ster (GLR-A3) in which the subscriber (A3) is registered to the second
| ocal switching centre (MSC-A3); 5 - storing the position mark (CO-A3)

in said local switching centre, whereafter the inventive nethod conprises

the steps of tgs‘ceﬁ”ﬂ%ﬁe&:@ﬁmﬂﬁiicfait‘itan@@&%t@i B@hz‘%&REg%ﬁ?dééedanmlﬁge

subscriber (B3) fromthe visitor |ocation reglster n-which th

cal | ed subscritltephgneinetuorkanfsthich ajsohineludes nesawk for sad@ulading
(HER?:) ; o f?E; \éﬁifidtikﬁﬁﬁ ﬁqsani o fﬁ_&r frony B%biquE%se?hbteﬁ :Ui@bidp!ééxdence
SUDSCri per Lom one call on reglster (0] secon

St ahi g, condn SNBSS petidien A GE2) 84 hubstEibak WY BRtER eates
cal | ed nolsi | e dEallstbansferrseiitce andthes endrdubsicribergte sihiich thé&call) .
30. A net hod li | , j anss ri

position mar k%gf?g o#%’%%%%’d %ﬁ{ %-{)eg %lbéhoae# %Jaﬁié%&? ﬁgﬁzem
visitor |ocatiicludestrneans fomIuppl King theo costhcalaulat ing aeansewiths)
i's registered gordPRaPOER FOGA MY toSthat ﬁbgi‘c"&gﬁ) ofoemélé.fﬂédﬂ%@g%ab%} -

sendi ng a coorcijs_%age uery %33) cont ai ni ng_ﬁ_ reguest fqQr the_pqsition
coordi nate (O fag geuesced theitall fransies sepyice, andthe pogition
| ocati onioegi Jethdlend-subscidberstborhféh tHe@a1108haddi bectrinsferiFad) n
whi ch the called subscriber (B3) is registered; and - sending a coordinate
response (34) which includes the

Ty



requested position coordinate (CO-B3) fromthe visitor |ocation register
(GR-B3) - in which the called subscriber (B3) is 30 regi stered to the hone
| ocation register (HLR3). 31 A nmet hod accgording to Caim?27, 28, 29 or 30,
characterized by - prepari a connection %t the call between the calli ng
35 subscriber (A3) ané OQMM%RWLWQW the position mark

(C0-B3) of the called nobile subhsemipacarfoEes8tsTems®S fromthe second
switching centre (MSC-A3) to a third sv*%g.pkﬂ&.centre (E3) whi ch handl es

t he end-subscriber (C3); and - storing the position mark (CO-B3) of the
call ed nobil e subscriber (B3) in the-third swtching centre (E3). 5 32. A
met hod accor ¢ihe preseat Nimtenthoh afébit@sdtd na txhatnbh efepdt sahs cétrPhig (£°3)

|sam)bllesubs Jber 0 ktign co i na oII

vi sitor Ioca?ocﬁ?‘ %V%kst??og 8h° ﬁ'em?&}g-&? cFé‘ PEgF@gS@H aﬂ%fecom—
transf er ed umrtiraatinonsl dystemvi Théi tel econnunicstidnsesystiencinchudes ta
Claim31 or %E?I((ﬂ ) S

condition wt h re ﬂﬁ%&ﬁ‘e t‘{ge&ﬁl‘%ﬂdgng'ee%bet V\Bé se% Jﬁ wihﬁggcgﬂae%‘
mobi | e subscsmé:c Bng ceptreo(GMACOR) t ke whilchc an hame ion register

characteri zeg tiﬁzd) Si59'S HoMhedted S‘I'EECetéfé&éﬂﬂuhh&a@:&bhbngsﬁy’eéﬁr | Do
(A) and the called, nobile subscribe

B% he aid QsSi ti on
coor di nat es - AaglAdesyaggeeand h@°Pi§% W%CPFEE?EI‘( A:? u&?)z
- deci dipog wWisidlardes att lelistcare stiatst bewitontngedenttivies (dasn-am)n ll!héWg

based on a C%'}R%’é S&Qiggﬁ{\ﬁ& ”cL_R&Sf ﬂagi&tiigs a visitor location register

(GLR-BO) in ‘which the position mark (CO-B0) of the mobile
subscriber (B0) is stored. The second mobile telephone network
(PLMNO2) also includes a main visitor location register (GLR02)

15 which is cognizant of the visitor location register (GLR-BO) of
the second mobile telephone network (PIMNO2) in which the
visiting mobile subscriber (BO) is registerea temporarily. The
mobile subscriber (B0) has requested for calls to be transfer-
red to an end-subscriber (C0) and a calling subscriber (A0) has

20 called the mobile subscriber (BO). The inventive method
comprises the steps of _
~ collecting the position mark (CO-BO) of the called mobile
subscriber (B0) from the visitor location register (GLR-BO) by
transferring the position mark to the home location register

25 (HLRO) , via the main visitor location register (GLR02): and
- forwarding the position mark (CO-B0O0) of the called mobile
subscriber (B0) from the home location register (HLRO) to the
main switching centre (GMSCO1l). |

30
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di ssance and the distance condition earlier specified by the calling
subscri ber (A3). 25 34. A nethod according to Caim33, in which a
prelimnary decision has been nmade to congggglg2e call, wherein the called
mobi*l e subscriber (B3) has specified a cortdit with regard to the

di stance between itself (B3) and the end-subscriber (C3) for which a cal
may be connected, characterized by 30 - assessing the di stance between
the call ed nobil e subscriber (B3) and the end-subscriber (C3) with the aid
of 'the position coordinates (CO0-B3, C0-C3) of the subscribers (B3, C3); and
- deciding whether or not the call shall be connected, this decision being
based on a conpari son between the aforesaid 35 di stance and the distance
condition earlier specified byhhhe cal | ed subscriber (B3). 56 35. A

met hod according to Claim 34, in which a final decision is nmade to connect
the call, and in thﬁﬁ%?h: end- subscri ber (@8INdas answered the call,
characterized by - &4 [ [ all cost PbMN®he basis of a
billing 5 tariff sgecific to the dist

(A3) and the:catted robife subhscriber , illing theco=89i ng :
subscri ber (A3¥-#OF-,.. primary cafl€ost; - cal cul ati ng\a sqmpnqgéy :
call cost on§t@e ba pf abilling tariff cific tothe_di/st: pelyeén
the cal |l ed mdbil e and }

iSUPSTTY Q&é f B3)--and-the-end-subsqri
[ (B3) :for the secygdepe calil

billing the ¢alll ed

o
[

]

t

met hod accordimg_ to @ aim31 or 32; in which thesend- syp hd
answer ed the‘ta¢+"frcnrrhE"carﬁtggigpbscriffié_// a >d By

1

]

o1+ i

(CO-A0) |

J

-
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- as$sessing the distance between the calling subscriber (A3) and the called

nobi | e subscriber (B3) with the aid of the position coordi nates (CO-AS3,

C0-B3) of respective subscribers; - caIcELa(ugg a primary call cost on the
t d

basi's of a billing 20 tariff specific i stance between the calling
subscriber (A3) and the called nobile subscriber (B3), and billing the
cal ling subscriber (A3) for the primary call cost; - assessing the distance

bet ween the cal |l ed nobil e subscriber (B3) and the end-subscriber (C3) with
the aid of the position 25 coordinates (C0-B3, C0-C3) of respective
subscribers; and - calculating a secondary call cost on the basis of a

billing tariff specific to the distance between the callged subscriber (B3)
and the end-subscriber (C3), and billing the called nobigge subscriber (B3)
for the sefondary call cost. 30 37. [A bd according t@ Cl aim 35 or 36,

characterifged by calculating the prifrffary call cost int second swi tching
centre (MSCA3)- o7 ¢d8. A nethod according to Caim 36 or 37
009

characteri ondary g¢all cost in the switching

centre (E3) which handl es the end-s{gbscribef (C3). 5 39. A nethod \//'
Po2B5. 36, 37 or 38, charactgrized

a predeterm ned nunber of binfry

according fo Caim?28, 30, 31, 32,
nmessagge. 10.  40. A nethod accofding

by i ncludihg the coordinate query (
to daim?2 , , > 36, 37 ;
response (34) a predeterm ned nber of binary

charactersf which define this type o
i ncl udi ng the coor di nat
|~ 003 00

char act er sf whi ch defi ne
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thi s* type of nessage. 15 41. A nmethod for transferring the position mark
of a first nobile subscriber. (B4) in a tel ecomruni cati ons system whi ch
i ncludes a nobile tel ephone network (PL%(A‘L@ called first tel ephone
network in the tel ecomunications system e e first nobile subscriber
(B4) and a second nobile subscriber 20 (A4) are permanently registered in
a hone location register (HLR4) in the nobile tel ephone network (PLMW),
wherein the nobile tel ephone netwoy includes at | east one second sw tching
centre (MSGC-B4) which handles fhe first nobile subscriber (B4) and the
second rmbi | e subscri el fiA wherein the switchi pgpmb centre includes a
VAL (2 R B4) in which the subscribers (A4, BAPLMNkh
by the switching centre/(MSC-B4) are registered
htion relating to the pgSition marks (CO0- A4 CO-B4)

of respecti V€ SUBSCIT DR, "Wherein the neth i ncludes 30 -
call transfer serxice to an

fromthe firist ~obile_gpulscri ber (B4) for
end- subscri ker{ (C4); alcall fromthe se€ond calling nobil#subscriber

(Ad4) to the fifst, nobi subscrj ber,..(.B4).;.......cannect.i.ng..t.he..pasi.t.i.an...,
mar k (CO-A4): of the bi | e(%§5 : subscriber (A4) fromthe visitor
| ocation regisfer (GAR and tra fé}ar

ing the position W’Elto t he second
switching centte (NBC-B4) and storing the position mark (@QaA4) in

sai d second swWEITIMAGTFANLLe,..wherealter the inventive methpd cdy
steps of - cscrr'l"ecti'%g“ ‘heposttiommark-(:CO- B4) of the..caled .qohi

subscriber (B4) frofthe visitor location register (GLR BAN
5 MSC-BI
:{CO-A1) |

4




whi ¢h the called subscriber (B4) is registered and transferring said
position mark to the hone | ocation register (HLR4); - forwarding the

position mark (CO-B4) of the called nobil§4;a?f€miber (B4) fromthe hone

| ocation register (HLR) to the 10 secon ing centre (MSC- B4);

and -

storing the position mark (CO-B4) of the called nobile subscriber (B4) in
the second switching centre (MSC-B4). 42. A nethod according to C aim4l,
characterized in that the 15 coll ection of the position nmark (CO-B4) of

the call ed nobile subscriber (B4) fromthe visitor |ocation register

(GLR-B2) to the hone |ocation register (HLR4) includes the steps of -
sendi ng a coordi nate query (43) containing a request for information

relating to the p05|t|on coordlnate (C0-B4) of the 20 cal l ed nobile
subscri ber [ @ister (HLR4) t@the visitor
| ocation re
whi ch i ncl ud
| ocation register

efidi ng a coordi nat e F esponse (44)
coordinate (CO-B4)yromthe visitor
‘) to the home Iocatlon register WHLR4). 25 4?. A

met hod accoy |zed by - preparing a ca
connection 'uer ) and the end-subscri ber
wherein th p05|t|on nark (CC>B4) of fthe cal fed nobil e subscriber is

fromthe seeond o € (MSC-Bf) to a third switching c
(E4) which handles t he enhd- subscrlber (4); @nd - storing the positio

@%‘)109

bntr e
N mar k

(C0-B4) of fthe called nobile subscrlter (B4 In the thire smntchlng centre

(E4). 35 4. A nethod according to
end- subscrifoer (C4) is a nobile subsg | er W1ose position

¥

he
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59 c8ordinate is collected froma visitor |ocation register in which the
subscriber is registered and transferred to the third swtching centre. 5
45. A nethod according to Caim43 or 44,gi?ﬂﬁpah the calling subscriber
(A4) has specified a condition concerning e tance between itself (A4)
and the called nobile subscriber (B4) for which the call may be connected,
characterized by - assessing the distance between the calling subscriber
(A4) 10 and the called nobile supscriber (B4) with the aid of the
position coordinates (CO A4, @ of respective subscribers (A4, B4); and
- deci di ng whet her or zg!fth shal | be connec?gq hi s deci si on being
based on a conpari so Joeeh the aforesaid 15 d tg te and the syNpce
condition earlier speqgy riber (A4). 46. A netho
according to C aim45,
has been madeé; "#HET @Iy rhecarted 20" : nobi
a condition:wi th regard.to the distance
end- subscri ber} (C4) por\Bhich a call céanfbe connected, char

assessing the idista @f he cal Eed ;obile.subscribef. (B4)..and.t.he......
end- subscri beri (C4) gW e al hzkggnpqsition 25 coordi nates (CO B4, :
CO 4) of résﬁectiv- JuUDb3 @ . A) ;i and - deci di ngeghgbher or not
t he call shélﬂ be conrfgcted, this decision being based on~g @

bet ween t he:affresarmfiidtance..and. t.hei di sStance condition &arl
by the 30 :calied -stigsett-ber--(-B4y:-4+:--A°met hod accerding
whi ch a final decisio o0 connect the call has been #dade/ (BN
enq __subscrl-: ber .( C4) fhps anz’[ve,red t he cﬂéc_géaract?rl

/ﬁ\fﬁg:AZ) [/—~‘~‘// i

e subscri ber (B4) s specified
ween itself (B4)

28 +
(Co-B2

v

MSC-C2
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35 “ calculating a primary call cost on the basis of a billing tariff
specific to the distance between the calling subscriber 60 (A4) and the
cal | ed nobile subscriber (B4), and biIIin€;2ﬁ1 al | i ng subscriber (A4) for
the primary call cost; and - calcul ating eédMdary call cost on the basis
of a billing tariff specific to the distance between the called nobile 5
subscri ber (B4) and the end-subscriber (C4), and billing the called

subscri ber (B4) for the secondary call cost. 48. A nmethod according to
Claim43 or 44, in which the end- subscriber (C4) has angwered the cal
fromthe calling subscri- 10 ber (A4), characterized bl - assessing the
di stance between the calling subscriber (A4) and the cal i

subscri ber 1 og15¢¥lcoordinates B4) of
respectivejsubscribers; - calculatin [g Lycall. cos s of a
billing 15L_tariff specific to the §li stancel between the calling SUbSELLp%bQ

(A4) and the call ed nobM e subscri ber (B4) d billing the calling
f cost; -l assessing the distance b

subscri ber
the cal | ed{nobil e subscriber (B4) an;fhe?%?n
, C0-C4

; of

of the posftion 20 coordi nate (CO- respecqi ve subscribers;
and - calcglating a secondary call cpst on tjhe basis of a billing tarjff
specific to the distancyy between the call ed Jsubscri ber (B4) and the 210

end- subscr ber—{-c4y+—anrd—bi-+ag—t-hey cal | ed Jnobi |l e subscriber (B4) f t he
secondary ¢all cost. 25 49. A nethod{ ac a#rm)to Claim47 or 48,
characteri ged by calculating the prifghtry calll cost in the second sw tfchi ng

j Y
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cenkre (E4). 30 50. A method according to Caim47, 48 or 49,
characterized by cal culating the secondary call cost in the swtching
centre (MSC-C4) that handl es the end- subsc?ife‘l@ 51. A net hod
according to Claimd42, 43, 44, 45, 46, 47 or 50, characterized
by including the coor d| nate query (43) a pr edet er m'ned nunber of binary
characters which define this type of nessage. 52. A nethod according to
Claim 42, 43, 44, 45, 46, 47, 48, 5 or 50, characterized by including

3 . 53. A nethod a N8ng to one of C ains
7, 19, 33 or 45, in/1p& ' ch it has been deci deg to reI ease the PUMN3

i i ' er (A0; Al; A2; A3; A4) that
the condition has notjbeen fulfilled, througithe nediumof a s
message. 15 T547TACT 't'ﬁ'c’)d"é'é'é'c')'r'di"rig'"f'&) ong/of Clains 8 20, 34/0r 46, in

whi ch ‘a deci si.qu.has. he call, charact zed by

i nform ng thejcallipg bscriber (A0, AY A2; A3; A4) that e condition

has not been iul fil ’ thr ough_t he medi un. of...a..spoken -1BS53G8:---20:-550 - Acencrene .

met hod accotrdnng ta charm zed in that the main visitor
| ocation register i p”~ conti nu ?frcmthe visitor lmp<gRyon register
(GLR-BO) i nf on rratlon oncerning the p03|t|on mar k (CO- BO) \of th al l ed

mobi | e subskr.ther-Bot-Jand..25......i.n. that tihe transfer of thi r neB8on

to the home-i{-ocatt-on- eg1 ster: (HLRO) ‘conpri ses the s, Y S A -

- ek

38 +
(CO-B3)

HLR3

SARIONININNCNUINEIIINIOOIOIVIITS

MSC-A3




- sefiding fromthe hone |location register (HLRO) to the main visitor

| ocation register (G.R02) a coordinate query (03) with address, this query
contagining a request for the position 30 gsgdlgpnate (C0-B0) of the called
nobi | e subscriber (BO); and - sending a co e response (04) with
address fromthe main visitor |ocation register (GLR02) to the hone

| ocation register (HLRO, this response containing the requested position
coordi nate (C0-B0). 35 62 56. A nethod according to Caim 27,
characterized in that the main visitor |ocation register obtains
continuously fromthe visitor |location register information relating to the
position mark of the called nobile subscriber, and in that the collection 5
of the position mark and its transfer to the hone |ocation register
conprises the steps of - sendlng a coordinate query with address to the

mai n visitor o3@®] | ocation regifter, this query

containing g request for the position bor di nates of the IIed 10 nobi | e
subscri ber; t ry with address fr the main visitor
| ocati on reC|ster to theWisitor |location register in whi the called

nobi | e subsqriber 1s registered, thisjquery cpnrarmng a Tequest—for e
position codqrdinates of the called nobi %bz - subscri ber; - sending a\(r’303
coordi nate i mai n yisitor location registerffrom

the visitor in which the called mohile subscriber is

regi stered, he requested p05|t[,ﬁ coor di nat es;

and \/r'303 -

| ocation regfster
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20 «- sending a coordinate response wth address fromthe main visitor

| ocation register to the hone Iocation regi ster, this response containing
the requested position coordinates. ;EL}élﬁ’onnunications syst em whi ch
includes a nobile 25 tel ephone netmork si on- maki ng devi ces for
deci ding the connection of calls to or froma nobile subscriber in
dependence on di stance between a called subscriber which has requested a
call transfer service and the end-subscriber to which the requested cal
transfer is to be made, wherein the telecom 30 nunications system

i ncl udes neans: for supplying the decision- nmaking device with information
relating to the position of the called subscriber which has requested the
call transfer service and the position of the end-subscriber to which the
requested call transfer is directed. 35 63 58. A tel econmuni cati ons
system whi ch includes a nobile tel ephone network and which al so includes
means for calculating the cost of a call to or froma nobile subscriber in
dependence on the distance bet we cal | ed subscri ber who has requested 5
a call transfer servi e end-subscriber to ﬁ?* h the call shall be
transferred, wherei ] el/ecom muni cati ons syste? hi‘@l udes rreans!:{@m4

suppl yi.ng the cost &% ating means with inforymtion relating to

position of the calle subscrrber whi ch has refuested the call transfer

servi ce and.ths..positgon..10......0f...t.he..end- subhgcri ber to which t call shal

be transferred : '
TN
Pl (B4)l i e s
P Co-C4: ?
i : CO-B4 :
| : :
SRR PRI js B4
| TS T
; MSC-B4 |
] N
I 48 + o D deedemmene- 4
: (CO-B4) ; :
: ] s :
| GLR-B4!
: | i i :
: 42 45 - < :
o B N a%s CO-A4 \BS Y
~11~"44
43
HLR4
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