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AND ARRANGEMENT  RELATI NG TO TELECOVMMUNI CATI ONS SYS- TECHNI CAL FI ELD The
present inve '% r’ﬂzat es to an arrangenment for handling 5 a nmobile
t el ephone subSerrB&P2which is administered in at |east two dif PERSEIS003ST7
standardi zed nobi |l e tel ephone networks with ajcall nunmber which is comon
to both of the at |east two networks. The invention also relates to nethods
of procedure when handling the subscriber. 10 DESCRI PTI ON OF THE BACKGROUND
ART It has |ong been known in nobile tel ephony to register the position of
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di fferent nobil ec,%#aephone networks. This type of automatic nobile
registration is ed roami ng. For 15 instance, it is possible within a
GSM syst em ext endi ng over several European countries to use a nobile unit

whi | e novi ng fro@%ﬁﬁﬂgﬂr‘tfﬁﬁp anot her, w thout needing to register the
new positions of the nobile manually. Wen the nobile is switched on after

havi ng noved from one place to another, the 20 position of the nobile is
register eg aut 0_W&tﬂ&%{:‘éée@_&%lvbhtiﬁﬂsi'éiﬂﬁeﬁftluli e a&bad ' hgehﬂml | ‘l'bﬁﬁﬁ handling
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subsystems. The metverkputhe inveakion absairplates teumeshods o8 RFReedure

mobi | e units are Jiaitrhdlind ¢heOkabseyrsbegl Call s can be set-up to the
nmobi e 30 units, with the aid of the information contained in the main

conputer. One serious drawback with present-day techniques, is that
automati c updat i IDRSCRIPEIQN OFt MHE BACKGROUND AARDI t WD 95/ 27382
PCT/ SE95/ 00357 2 after the unit has noved to another |ocation requires the

nove
It has long been known in mobile telephony to register the

position of a mobile subscriber automatically when the mobile

has moved between different mobile telephone networks. This
type of automatic mobile registration is called roaining. For

15 instance, it is possible within a GSM system extending over
several European countries to use a mobile unit while moving
from one country to another, without neéding to register the

new positions of the mobile manually.. When the mobile is
switched on after having moved from one place to another, the

20 position of the mobile is registered automatically. Once the
‘position 'of the mobile has been registered, it is again
possible to receive calls and to call other subscribers. A
mobile telephone system which includes different subsystems

is known, for instance, from International Patent Application

25 WO 89/07380. The system includes a main computer which is able
to communicate with different local computers, each of which

is located in one of the subsystems. The main computer
therewith obtains information as to where mobile units are
located in the total system. Calls can be set-up to the mobile

30 units, with the aid ¢£ the information _cbntained in the main
computer. One serious drawback with present-d_ay techniques,

is that automatic updating of the position of a mobile unit



to be nade within the sane type of standardi zed nobil e tel ecomruni cations

system weyeshifghance GSM |t is not possible in present-d Lgues to
Behsdae

transport information 5 automatically fromone type of

t el econmuni cations system for instance @M to another type of nobile

tel ecom nmunications system for instance the Japanese PDC system A
decisive factor is that different types of nobile tel ecom nunications
systens communi cate internally through the nedium 10 of different types of
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SUMMARY OF THE INVENTION

20 The present invention is concerned with the problem of
handiing a mobile subscriber which is administered with the
same call number or some other identification sign in at least
two different standardized types of mobile telecommunication
networks. For instance . acalling subscriber wishes to be able

25 to call a mobile with the same call number irrespective of the
network in which the mobile is located.. :

This is made possible in accordance with the invention in that

the different networks are mutually connected via a roaming

arrangement which is able to communicate with several dif-
30 ferent standardized types of network.

The above problem is also solved in accordance with the
invention by means of the inventive procedural methods, such
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pri'or to making the nove. Thus, one object of the present inventionis to
enable a 5 subscriber to obtain the sane type of services in at |east two
di f.ferent st ¥AVAP¥ed types of network. Another object of thPGHRESNOSH is
to register the position of a subscriber who Qas noved froma first type of
network to a second type of nétwork. Still andther object is to again
request position 10 registration in the event of an error which results in
the erasure of earlier obtained information. Yet another object of the

invention is to annd amdd &dﬁﬂgeba%e&pthesuaeﬁbrher vhe S5dps8PiBErfwom
the first type of network to

t he ot her t of net wqr k i 1.l anot her
obj ect of the i nfAYe §F<eES 5°n Is(?mﬁ%s B§8P| bﬁ%ﬂﬁ)%f"&?’? axriiakle
for instance by ipriomttonmakingl thermoeéer service after the subscriber has
noved between said networks. Yet another object of the invention is to de-
regi ster a subscriber who has returned fromthe second type of network to
the first type offhugmoere objeTheofodifiepresentcinventienydss to gnable a

interfaces towgr ‘?uk?éhchﬁc?éz‘ thnSb'Eéiﬁ terd 3ader eyge b xemaeaeiwé< 1eaaesewo
i nterfaces bei ng roam n arrang enent Wl be recg&iﬁpe as }

being a part of t‘?iefﬁql?%ﬂt ﬁEPRSPFd a"cﬂﬁ%l&ﬁc‘leW‘?‘FF‘t ABothez
roam ng arrangeneirivention i¢ ﬁdeﬁegﬁﬂf aux@paait&emﬂsa aiublsmslberznwho has

Toamng arrangemdVeR FriR A BEFG HVRE A BeLER 45 Y, Be5dnd Fyoe ot

network, in accometmuio \ﬂtﬂlt mothmtomcﬂ'ms ity again request meitzon

procedure i nf&' ?T%é :Eﬂ: qx{'BéHé)rbéél-L@ S8 P Wil Tyhiei &9 PR d\0 39 1? the
ronit ot t e firrst

ar r angenent and the second standardi zed tég
networks. The pr ®FARHES of sgrlderygbtadned, AnSprpationat ¥ebeangkher bject

net wor ks invol vepg theV'fh9ehtidR%is to enable calls to be made to a subscriber
P Eoe] 00357 ¥ e Bt P 2h e 28k ok L' nBhublE B0 B0nEL A
of network to thefaetwdrk:aSkillianethemebject of the invention is to handle
15 subscriber supplementary services, for instance by initiating
a call transfer service after the subscriber has moved between
said networks. Yet another object of the invention is to de~
register a subscriber who has returned from the second type of

network to the first type of network.

20 The roaming arrangement includes signal interfaces towards at
least one first standardized type of network, these interfaces
being such that the roaming arrangement will be recognized as
being a part of the first network, in accordance with the
invention. The roaming arrangement also includes interfaces

25 towards at ieast one second standardized type of network,
these interfaces being such that the roaming arrangement will
be recognized as being a part of the second network, in accor-
dance with the invention. The inventive methods of procédure
include reading information into and out of the rocaming

30 arrangement from/to both the first and the second standardized
Ityp'es of networks. The procedures also include the transfer of
data between the networks involved.



of network. This is a significant advantage over earlier known 5

techni ques,_ which solely enable the position of a subscriber to be

r egi st eVRP3B7382 { he subscriber has noved within one st anBeSEBOBY ype of
nobi | e tel econmuni cati ons networKk. Anothgr-advantage afforded by the -

I nvention is that the sane types of service can be obtained both before and
after noving 10 between different standardi zed types of network. The

invention will now be described in nore detail with reference to preferred
enbodi nent spher goferition! epapies Sgefmiaa_t-be AP "3y thendicpM §9S.
BRI EF DESCRI PTI O\I_%TH DR%NGS Fi gure 1l illustrates in_per gectlve a
t el ecommuni SYPEGRIPEFs1akkel Ehe; AuPggriber: hag poped fLrom, df+Est :

net wor k andstandamdd zed type of ametwaoirk crb tievsecondi ghandaridlizedt types

schemat i cal o] | gati | ' ' '
ot ng ar r EREIPERS L 18 4 %g;%%%%ﬁ%é%?a#%éé%%&?é@é%%%cond
type of 5t akeshaiguesnewhich. selely cermble the positicmenft Acsubgcriber

t el ecomuni gat b%n%e‘@i%tt@?éﬂ‘!a@tdﬁ‘wmﬂwtﬁé@ﬁm Nei el iR Gigdent
a first type of strandardl zed network_ gnd a second %ﬂﬁ-ﬁﬁf 25_ st andar di zed
network. Fi §tppdardized ,Lype ﬁtw‘ue 2 | telecopmupifakions; R em

whi ch i ncl ugasther adeahtager afforded by tidrrdnvertiion dis thae the same

standar di zed gL'k 0 APAL8 CHFHACLbURERER BN TS drieLIRL nd¥ing 91 ®

illustrates

PCT/ SE9Q3000betweepr i §6erenthstandardized ktypes iof netmarihce with one
regis- tration procedure. Figure 5 is a flow sheet which illustrates the
regi stration procedure, shown_in Figure 5 Figure 6 illustrates

4. A .
schemat i cal Thea INMRARRINVEM | AW B dRearibed in mexeadetaddnivith
roam ng arr gegerence &d i ppéférreéd obmboaitehtisz thawdo®r &énandlsocsapidnl type

of re_ference to the accompanying _drawings. -
BRIEF DESCRIPTION OF THE DRAWINGS

15 . Pigure 1 illustrates in perspective a telecommunications
system which includes a first type of standardized network and
a second type of standardized network.

Figure 2 illustrates schematically a telecommunications
system which includes: an inventive roaming arrangement, a

20 first type of standardized network, and a second type of
standardized network. '

Figure 3 illustrates schematically a telecommunications

sytein which includes an inventive roaming arrangement, a

first type of stanc_lardiz'ed network and a second type of
25 standardized network.

Figure 4 illustrates schematically a telecommunications
system which includes an inventive roaming arrangement, a
first type of standardized network, and a second type of
standardized network. The Figure illustrates the signailing



standardi zed network. The Figure al so shows.the signalling procedure that
is carried wo9smes2 making a call. 10 Figure 7 is a flow she@®CHEIHPO3S?
illustrates the call procedure shown in Figure 6. Figure 8 illustrates
s¢hematically a tel econmunications system whixh includes an inventive
~roam ng arrangenent, a first type of standardi zed network, and a second
~type of 15 standardi zed network. The Figure also illustrates the signalling
procedure that is carried out when handl [ ng .a ,supple tar rvice. Fiqgure
9 illustrates sdPEPERAREE that %%l%ﬁf*n %i%ﬁ&%ﬂﬁ%i" Hﬁ&%&eeé”q n
i nventive roam ngratismgnrerédure 20 first type of standardi zed network and

a second type of standardi zed network. The Figure also illustrates the
signal ling procedure that is carried out when informng the system of .
suppl ementary seFigure chaisex . £ W gheety whiah ildussr & Fegisiration

tel ecommuni cat i oceanyet %ﬁ'iiﬁ-h!"iggz‘éd% an inventive roaning

arrangenent, a first type of standardi zed network and a second type of
standardi zed network. The Figure also illustrates the signal- ling

procedure thag iﬁiFgaféi gl Quiiudteates dschensticably a \\Gelecohdmhications

PCT/ SE95/ 00357 6 Frgure 11 il l,ustrates sch 1 Y. C l.@Nns
syst em whi ch i nc?mgﬁmaﬁﬁ_?ﬁbemé'atgfarﬁmgﬁﬁiﬁié@neﬁwg}‘gi rgg:g! &%@5@@ » @
st andar di zed netfbr&tatype sefostandprditedt aetaioak; andeawdeconhetypguas
also illustrates Lgral.Li ro u t 2l 8oC Lrad i3 i
.de-registration %%Q!‘E%?}'%%?QQE@#*%BES gﬁgcgsﬁ\%}%@hfﬁ% ‘%EE“?N\?E%IT#&%%%& rn eg
‘1 illustrates a poscegurethatds caxxded Ausavhenmaeing & 9@drsonal
‘Digital Cellular). The nobile tel econmuni- 10 cations network PDC,

P

e o e ST el 3% L T PP PR e NP ot fore

connected to a shown in Figure 6.

' Figure 8 illustrates schematically a telecommunications
system which includes an inventive roaming arrangement, a
first type of standardized network, and a second type of

15 standardized network. The Figure also illustrates the
signalling procedure that is carried out when handling a
supplementary service.

Figure 9 illustrates schematically a telecommunications
system which includes an inventive roaming arrangement, a

20 first type of standardized network and a second type of
standardized network. The Figure also illustrates the
signalling procedure that is carried out when informing the
system of supplementary service changes.

Figure 10 illustrates _schematically a telecommunications
25 system which includes an inventive roaming arrangement, a
first type of standardized network and a second type of
standardized network. The Figure also illustrates the signal-
ling procedure that is carried out when handling errors.



plurality of base stations BSl, each of which nonitors a geographic area
that incwodsg7aspe or nore cells Cl. One of the 15 swi tchipggsgsdijoses i s
called the call switching centre GVWSCl. The termcall switching centre wll
be expl ained further on.. In the enbodi neng shown in.Figure 1, the hone
network PDC al so includes a central database, a so-called hone |ocation

regi ster HLRL, which in this case is connected to all switches 20 GVBSCl and .

MSCL within the home network PDC. Figure 1 also shows a GSMtype nobile
t-el ecomuni cBig8Fe Adt wbllkustrates schematicallpi e telecommaticationEhe

mobi | e tel ecgyauémcahiens iR e <§M 1ﬂ‘@éﬁ€ﬂr§ Qsaﬂlllﬂef %gi-aﬁﬁ’eh%% tlNg

guest netwo GS ncl u lLur |ty of nobile te one S\Mtchl ng
centres NBCZFj'ﬁ? ItXPet cf’qehﬁtﬁg 1268, Inetiwerk naPﬂeaFlﬁﬁﬁ@q type of
i |l ustrati onstanddrdicedhimgtwerk! ¢ Tive C Figeied X560 llruﬂﬂrta‘ftég

Raee
control It npected. to:base stations,BS2 which
noni t or Lg]ge%gﬁ?% g&ﬂ' Q{%dq}l %&aﬁdgg gdrﬁ'ﬂr’e 1pa Ae~regigtration o 30
t he hone netmkam t he guest network GSMincludes a call sw tching
centre GvWSC2 and a central database, a so-called home | ocation register
HLR2, which in this case is connected WO 95/ 27382 _

PCT/ SE95/ 00357 7 to all switching centres GVSC2 and MSC2 in the guest

net wor k GSMBEST MODES OFUCARRYINGOUPrHE hENvENETONhOW i n the hone network
PDC and in the guest network GSMin Figure 1 are nerely a few of the total
nunber of units that are normally 5 included in such networks. _

.Cor respondi rRfigyrenl yidlpstratest ke RDCstypeinhebiDé tebecommanichBibns

|1 k / e rked i ur
Fgure 1 merScedk Xeedgoiiy biBietadCe 1 A2Y F HIEUCRI1 6 0ol Robpilingas;
net wor k ]&M%Eit“éﬁ enNAEVREK 1 PPCy o hareinatien nveferved to @sigthé hbme
i nvention. Hetwdi#k IRDES idiclviddss a Eﬂﬁn@l‘ g ioF @ob3Te! ﬁéfeph?ne swit-

t el econmmuni G td ONs syste een ex from:the ure reasons of
clarity. Thé& eﬁr&ﬁ %I [Eagh, ’1’1? crotre igarannected) o ao, :

Ver 3, whil ®luralddyy of base stat:.ons BS1l, each of which monitors a
geographic area that includes one or more cells Cl. One of the
15 switching centres is called the call switching centre GMscC1.
The term call switching centre will be explained further on.
In the embodiment showh in Figure 1, -the home network PDC also
i_ncludes a central database, a so-called home location -
register HLR1, which in this case is connected to all switches
20" GMsSCl and MSCl1l within the home network PDC.

Figure 1 also shows a GSM-type mobile telecommunications
network (Global System for Mobile communication). The mobile
telecommunications network GSH, which is hereinafter called
the guest network GSM; includes a plurality of mobile tele-
25 phone switching centres MSC2, similar to the home network PDC.
In the Fi'gure 1 illﬁstration, each switching centre is
connected to a plur‘alfty of base control units BSC2, each of
which is connected to base stations BS2 which monitor a
geographic area that includes one or more cells C2. Similar to
30 the home network PDC, the guest network GSM includes a call
switching centre GMSC2 and a central database, a so-called
home location register HLR2, which in this case is connected



)
network is specified in European Digital Cellular Com 15 nunication
System Network-architecture GSM 03.02. Figure 1 also shows an inventive
roam ng arr arngeoseissd 00 whose function will be described in noper/sESSH03S?
with reference to Figure 2. Fisgure 2 illustrates schenatically a
t el ecomuni cations system TS which includes bolh the honme network PDC and
the 20 guest network GSM The honme network PDC includes the nobile
t el ephone switching centre MSCL, which is also referred to as a PDC | ocal

switching centre. The, PDC local sw tchin re. s.,signallin n
from robi | e uni tstf?/sﬁlf h%‘fhé?ﬁéirl'%c%ﬁr@'f? %ﬁffr Flneaﬂ'%bgnéno&? t%‘ecsg‘f :"%t%"g'k
handl ed by the PDESH5 ItowillsbetuhdepsteodrthaSGihe Tundt®shown vior KhekDBome

i ncl udes the call | [ €; , &N w efLeds Sqa
POC call sw toni niSLURER, B GHd Pt Ehe. oHBEEN retviiio G PLi PP 1bRrac i
of switching centheredy: Acfewr of ckhartetah RuEpRY |of AnLLE (thath premoraally

MBCL. The |ocak syhbghugd fBuich AbEdosks . (cufitspondinglydl 8Alyhe part of the
designation PDC call swtchi nzg c%nt e GV%__C.l when the |l ocal.,swtchi 3g cen;tﬁe
receives as the fFPEp svﬁ‘ﬂ@?ﬁ gOLeFPRNSCTIMNS ( EDRY, (normalyY ; eXHSE 1R | ThE
subscri- ber CS t negtwozkbeHDEUandrGSMrhaverbeer tmanciced hin Rigpare Hor Pigure 1

Flgure 2. “wi thout BERELE siPess TS Wilnd i ol dohel ABLyyrk pbR 858 4R tne
PCT/ SE95/ 00357 t e%&e#nnﬁtuatk(ﬁﬁm at ars n&FQSQQwsggrgbt%*n t3re mqrstane

term "call syptcliRg SENHE inventit."eheliul€ipés (¥ BniteC that ek ot th a
centre" as used here”is only_neant tqQ prqvide asil st ance. bn clarifying the
fol | owi ng descri pFPﬂﬁ;e?ﬁetﬁ6ﬁ8°9mupé§B§P@PsHE§§, ephPaNe desns & §rey
as a PDCNg(c):rre r ggtnéet‘ighrecaaaeréaéohs bt blhlrrdtyob'mh: mbemwweb rsn/vii‘fscr]rbmg
centres 1 an 1.0t o) SGLL- .

t heir hone subscr%@gejﬁkﬁﬂ ?ﬁetr}héger%%%*ﬁggﬁési'épérgé*i ?1' ﬁ?}%l%gq?o%éﬁ
register, i.e. thosbweukscis bepecidiedat ihaBuropessyi Bdgitalt heehlular k Com-
operator t hat y Bangh,gs chBgeHOSFsRERYOREtvaER M IHEEENES oI Gs 1. Higlire! 9

use the network. ) ] _ )
also shows an inventive roaming arrangement 100 whose function

will be described in more detail with reference to Figure 2.

Figure 2 illustrates schematically a telecommunications
systen TS which includes both the home network PDC and the
20 guest ne_twofk GSM. The home network PDC includes the mobile
telephone switching centre MSCl, which is also referred to as
a PDC local switching centre . The PDC local switching centre
handles signalling to and from mobile units MS1 that are
located temporai‘ily in one of the cells handled by the PDC
25 local switching centre MSC1. The home network PDC includes the
call switching centre GMSCl, which is also referred to as a
PDC call switching centre. The call switching centre GMSC1 is
the same type of switching centre as the earlier mentioned PDC
local switching centre MSCl. The local switching centre MSCl
30 temporarily obtains the designation PDC call switching centre
GMSC1 when the local switching centre receives as the first
switching centre in the network a call from a calling subscri-
ber CS to a called subscriber, for instance the subscriber a
in the mobile MS1. The calling subscriber CS is only formally
35 marked in ".Figure 2, without the Figure showing all of the



The guest network GSM al so includes the nobile tel ephone switching centre

MBC2, W bhsiaassl so referred to as a GSM 15 |ocal sw tCW@ﬂsﬁb@lﬁ&is? MBC2.
The swi t chi ng centre MSC2 handl es, via the base control unit BSC2,

signalling to and fromnobile units M52 ghich are |ocated terrporarlly in
one of the cells handled by the GSM | ocal swi tching centre MsSC2. A

subscri ber using the nobile unit M52 is registered tenporarily 20 in a
guest register in the GSM |ocal switching centre MSC2 whil st the nobile
unit M2 isﬁe]mnmunicélei.meldnjmsamandreméxyesmmmswﬁecb'amg cﬁﬂére

MSC2: Th wd o
whi ch i sea?swgimegg%?gﬁmﬂé%‘sﬁzﬁ | i &J’[%:hiﬁﬁééélcen {' @ﬁ,ﬂ{-}% ¢
25 whi ch i n swidching centoel @s\viysed hbesarrés'asomhe menmtu oprwitde

earlier mentdfuetfide Cifﬂ Elé%kghhagtﬁér%ﬁdﬂﬂ Q28 pi3 o’ #nBkond Ne
home register, a:so-cal C‘E{%{% fela I ster S connect ed to bot h of
| ntfe

the nobi 1% FEHEHER §W{’~ch ﬁBCZr%ﬁﬂFm o 2% ha FRSthome wor k
GSM Al sulyey: JJste'i:O, :.heesnnboteaawbbhm théaitd il teliephbne switdteimyest

who have SuSERHEREIMEGY Aus, GUREY 1R The hai Fervbrk BhEC KT RS THA o

therewith hzbse:s thatihave rtélajs:ehpne suhseription 10 the IxgsP network are
PCT/ SE95/ 00?1%7;& &R Gl \ﬁeh‘ﬁﬁ: hsab%a istL§1 #ne, Hidsé ns&!F‘@c
t he guest

net wor k PDC an et wor k a| n.ffomrespective

swi t chi A c&ﬁaﬁegawsﬁuﬁﬁﬂrm F%%?Fﬂﬂrkém&?#g?? &%géﬂﬁbﬁFst%o are

“tenporarily Hepeatrestwark heand! wher therawithr Rapec thee rayhitc id uge nEHES .
The signalli n%eﬁ,r edure applied between the PDC honme register HLRL and t
PDC | ocal sW |3‘g centre MSCl to transport data between the PDC hone
register HLRL and the PDC | ocal switching centre MSCL is defined in the

et L SeSoiebibar ol 1R ideludly R DTV IGHAE,
the text asS¥itehiRg Kpntre Mscz, which is also referred to as a

15 1local switching centre Mscz. The _sw:l.tching centre MSC2

handles, via the base control unit BSC2, signalling to and

from mobile units MS2 which are located temporarily in one of

the cells handled by the GSM local sw:.tch:.ng centre MSC2. A

subscriber us:l.ng the mob:.le unit MS2 is registered temporarlly

20 in a guest reg:.ster in the GSM local sw:Ltching centre MSC2

whilst the mobile unJ.t MS2 is located in the cell area handled

by the GSM switching . centre MSC2. The guest network GSM also

includes the call switching centre _Gnscz, which is also

referred to as a GSM call sw'itchin_g' centre, the function of

- 25 which in the guest network GSM is the :s—ame as the function of

the earlier mentioned PDC call switching centre in the home

network PDC. The home register, a so-called GSM home register

HLR2, is connected to both of the mobile telephone switching

centres MSC2 and GMSC2 in the guest network GSM. All subscri-

30 bers that have their home subscriptlon J.n ‘the guest network

are registered in the GSM home reg:.ster, i.e. those subscri-

bers who have subscribed to the operator that handles the

guest network and who therew:.th have the right to use the
network.



whien expl ai ning the signalling procedure between the roaning arrangement

and the honewoekmssss PDC. The signalling procedure applied bepoesEssidessiCSM
hone register and the GSM |l ocal 15 switching centre MSC2 to transport data
‘bet ween the GSM hone register. HHR2 and the GSW | ocal. switching centre MSC2
is defined in GSMreconmendation 09.02. This signall i ng proce- dure wll be
used further on in the text as a conparison when explaining the S|gnaII|ng

‘procedure between the roaming 20 arrangenent and the_guest network GSM
brief expl anati oReFRacHN® home registens. HLRY,and; H&Rg B cthe eh?%tnﬁ"éﬂ(%’%k

Rl ?ce vmgn a ﬁal lPDCS agfglé:a:u@ JudsiC riethveik ESM 6waim5fmeréh amrw@n
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GvsCl asgs thté-’r Pé\%(%r]?eﬂﬁveet | %?@WE%“ tljfaornn[)'tﬁl‘%n %1 t*?\mﬁ'g %@fe
| ocal switching m&@@h@%%&mﬁheﬁgﬁ@%l@gwe%m ?B@rthﬁ PDC local
registered at thayifuBHg céntréEMsSEROFo Merdhdhot dﬁt@b&%&eh%ﬁé'?b@%ﬁé

the call is dlrectedfromthe PDC. c W t ching cen

| ocal switching &&RysEals gl"ﬁh}%cf %&E’P@B ﬁef‘g‘ﬁﬁy%ﬁ&% He®
query. -(g\]/gcii gnglddmda Qeedueesuandabat mtarhbdefﬁecﬁficﬁt\um htoxy Digital
centre n e ti

call 1 om cndSpotoEie S AN Welgohk b Vet MU, Mhs) Jidd 1l ing
PCT/ SE95/ 00357 1@mm wadal bQ\MSQdIIW pa m@m $exdf ancal domparison

st andard Internowae%oe &hsa&hentﬁersﬁﬁiﬂna/tﬂyd&mawa&home Yo i ey
- Ver. 4.0. This si g@g edure Wwll be used f

conpari son when &% PPFHE@%BBGW’&‘%QFW@SJ-SH? RRacRre
the roam ng arr apgprEedd Jlﬂé)twé‘d':thheh@ma neomer kegidsterhari gtisé | GBY local

poceiire foie (el il EVSLEICReED U HHRSY W LHE BB L6 GO
register HLR2 and the GSM local switching centre MSC2 is
defined in GSM recommendation 09.02. This signalling proce-
dure will be used further on in the text as a comparison when
explaining the signalling procedure between the roaming
20 arrangement and the guest network GSM. A brief explanation
will now be given of the signalling procedure that takes place
when a call is made to a PDC subscriber, for instance the
subscriber A located within the PDC network, in the il-
lustrated case the mobile MS1. When a call from the calling
25 subscriber CS to the subscriber A who is registered as a home
subscriber in the PDC network arrives at the call switching
centre GMSC1 of the PDC network, the PDC call switching centre
GMSC1 asks the PDC home register HLR1l for information relating
to the PDC local switching centre MSC1l in which the called
30 subscriber is registered at that moment in time. Upon receipt
of an answer to this query, the call is directed from the PDC
call switching centre GMSC1 to the PDC local switching centre
MSC1 given by the PDC home register in reply to the query. The
_ signalling procedure used between the PDC call switching
35 centre GMSC1 and the PDC local switching centre MSCl when
directing the call from the PDC call switching centre GMSC1 to
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used between the GSMcall switching centre GvBC2 and the GSM 10 | ocal

swi t chi {gh gsptgae MSC2 is defined in European Digital Cell EoSpERy/Ni cation
System Routing of calls to nobile subscriber GSM 03. 04. I's”sirghalling
procedure will be used further on in thejpext as a conparison when

expl aining the signalling procedure carried out between the roam ng arran-
15 genent and the guest network GSM The tel ecommunications system TS al so
i ncl udes the inventive roam ng arrangenent 100, which has been descri bed
above w.th rwermt'béobalstgiltehilng TeatresMSQ) s defimednin e stahdded a

a S C n
o o oey Shferhbfacaetscaaiiaine okt UANELN' Kbt IB coliinilattaged
home i nt er f Netwarkss Vexe a+§o % shelgneslinet nypfzednrsuyﬁ\lihbenﬂeedm of

a guest intefhPEReS2onS4s B cpatition?GafenV éxp bslﬁfﬁgrtﬁedshansq'nneet ail
bel ow. All roam subscribers for i nst ance the.,subscri ber ave 25
Dherr ¢ ot rerdeadups S Sk Sernain FHel rban ng aarangnebt, P ARY: o

Roanm ng r egithehdrdnetwerki PO e Mstgnh&lianpred:emﬂq desoy ibddbwith

S
subscri pti orrSEeteling Y £hE BEndRoRl G I andid o3 BRgh § a1 0.3 bBRHL 0f
roam ng 30 bmbthei Gs,nsnehwm tTihmw%qmblinghprpgedgcebuhmchheshnhen
net work PDC @é@a%&&@&%ﬂ&et&w Eaif'\éwifbﬁ{'ﬁgfé’é‘?tfé d:ﬁtz | 'ﬂasf:hat 88u

enbodi nent, . the roamn rrangenent 1s niniste t he operator
whi ch hatfil eoFak ﬁ%&?g ttswﬁ%?t%@ﬁfweﬁismoﬁuf fap Digigal
f easi blke forCéhB.lImncaﬂmﬁﬁigatggﬁesyéteﬁ@ Routdiignict adfXlPdytd hfiobile

t wor koper
b SEos, oo sdhiide Gama:i8s” 'TREs sionalling mrocedure ywill b psed,
roanmi ng arrfugther on Lo thied text asd yomparhsepewbent explabningpthat or a
so-cal | ed raoggg | nﬁ)ﬁ‘ébo %f&cedUFe fd%%'i‘l% %ﬁ@ﬁbﬁ:@:%ﬁ“th& éﬂ&hﬂhﬁt SE£gnwi th

.the call nunber net wor k .e._according to one 1 nvefhtive nethod,
t he cal 13%hg ZeRaRt and t&e sseaslee%malm M+he roaning subscriber A on the

sane tel epho. nunber irrespective of whether the subscriber
The téleéommun:.cations systen TS also includes the inventive
roaming arrangement 100, which has 1’:"e_'e'n described above with
reference to Figure 1. The roaming”arr_a’hgement 100 includes a
roaming register ILR and a roaming switching centre IMSC. The
20 roaming arrangement 100 is connected to the home netwoj:k_
through the medium of a'home interface S1, S3, and also to the
guest network through the medium of a guest interface S2, S4.
These interfaces will be described in more detail below. All
roaming subscribers, for instance the subscriber A, who have
25 their roaming subscription in the guest network are ad-
ministered in the Roaming register ILR, i.e. those subscribers
who already have a home subscription in the home network PDC
and who have subscribed to a roaming subscription with the
operator that handles the guest network GSM. These roaming
30 subscribers therewith have the right to use both the home
network PDC and the guest network GSM. In the case of the
illustrated embodiment, the roaming ‘arrangement is ad-
ministered by the operator which handles the guest network
GSM, although it is, of course, also feasible for the roaming
35 arrangement to be administered by the networkoperator which



Afs located in the home network or in the guest network. This will be

expl ai ned | nwgo4grsiet ai | bel ow. The roam ng register 10 |ILR i pofiopysReisdd to
both the home network PDC and to the guest network GSM That part of the
roam ng regi ster |ILR which handl es signalli ngibetween the roam ng register
'ILR and the hone register H'RL in the hone nefwork PDC is naned a first
interface S1 in the hone interface, while that part of the 15 roaning

regi ster |LR which handl es signalling between the roam ng register |ILR and
the | ocal sw tchhandtest rthel\/ﬂ(&né memoghesmtndmmkdﬂbﬁaeimneafmm

interface S2 in S cLdi

signal ling proce%%gegﬁg % Vi a e}]ﬁﬁ% ré? |B%t ear g}}g'@%%ﬁ S{ih nk%%ﬁ;;xdent
20 regi ster HLRInatWorkecopezatny acgpscailpdrroaming gnﬁ:ﬁatyp'e &he roaming
signalling pr OCGQHBchibLPah Y3e A difiniatierds vﬂﬁ haje é£11 ShembekRinath

the PDC | ocal swtching centre MSCl this s I n rocedure havin een
menti oned ear?Pi eReBWOFKSy He @ ¢ RACCOFRE rﬂ?&%&ﬂgﬂgﬁ FE?&°ﬁertéWl°% limg
recognl rZ}es t he Z&teaﬁwergas amamgt td0fa b thi roanihgcesbbsetribérny orerthee
In the home networ |ng the. .nv

used via the secﬁ?i’ael?ﬁ %&R/\&gﬁ ?R&‘%@R’/ﬁ ggﬁ%{%g%é‘%%t%&é&’%r
MSC2 and the roam:nig lloagrt&ﬂennlm|I@mmae$mktqumth9|wtmﬂ}wmem
as that used bet % :@ﬁﬁna d 49P oW aeém ﬁ@iweﬁﬁ%ﬂi ge GS¥eer

hone regi ster rocedure having been nentioned €earlier

‘onin the tek®. mmm@@mm? th the hope ok ERG Andcte he gueste
rA oam 39 ar{an?ﬁnﬁétwdﬁ{a asnbemﬁ?am 6£9thberz:[da!mifdl?eR ﬁqfﬁétthéhet mﬁmwh
ccordin o} i nyentio e Jr i ster can er.

handl ed ?r om boteil"‘n ‘Pﬁeﬁoﬁg‘?ﬂﬁf %ﬁﬁ Y"h% Iﬁe"\% qb§he
12 recogni zed ashemgaregﬁte:hamlm intthe khdne trtaa:vm m GSIVMemrakfirEIte
d t ds i PR N

advant age gai ne 1ﬁ€e{—9ééer§§p§§ tﬁ\% hohe gﬁﬂ&:i‘? gevgﬁ%i dr bgﬁrt""%%”the

describing the inventive ne proce
connect ed t o1? hereamimggregissest gm qum&amﬁﬁgsm%hm@ be‘ﬁvﬁem whe

is also roaming register ILR and the local switching centre MSC2 in
the guest network GSM is named a second interface S2 in the
guest interface. According to the invention, the signalling
procedure used via the first interface S1 between the PDC home
20 register HLR1 and the roaming register IIR is the same type of
signalling procedure as that used between the PDC home
register HIR1 and the PDC local switching centre MsSCl, this
signalling procedure having been mentioned earlier on in the
‘text. The PDC home register HLR1 herewith recognizes the
25 roaming arrangement ioo as being a local switching centre in
the home network. According to the invention, the signalling
procedure used via the second interface S2 between the GSM
local switching centre MSC2 and the roaming register IIR is
the same type of signalling procedure as that used between the
30 GSM local switching centre MSC2 and the GSM home register
| HLR2, this signalling procedure having been mentioned earlier
on in the text. The GSM local switching centre MSC2 herewith
5 recognizes the roaming arrangement 100 as being a home
| register in the guest network GSM. According to the invexition,
35 the roaming register ILR can therewith be handled from both
the home network PDC and the guest network GSM, and is



connected to the hone network PDC and to the guest network GSM That part
of the roam ng swi'tching centre | MSC whi ch handl es signalling between the
r oani ng™: %593:%1 ng—eeatre I MSC and the call switching centPCA/SERS®985T n. t he
home network PDC Srl-ﬂé)sHE@ff? d interface S3 in the hone interface,
whil e that part hi ngléentre |1 MSC whi ch handl es :
signal ling betwe L1 ghing centre | MSC and the | ocal
switching centre MSC2 in the guest network GSMis naned a fourth interface

orocedure (SREoiifdd ¥ a FHEE Qe Haie” dolp, hhtaldtic B Ble, £DR° afia RN, "
centre GVEChetwbrke. (Theradyantiagshigad neshtine thisCriespectt Keliabe made of
signal ling W@ ﬁ%thgﬁtoﬂs%ﬁ?ﬁg%%}itﬂl%gcﬁhe $rivé Wm%‘tﬂéc%ure G¥BCl

and the PDC Wi tching cehtre NS his 20 signa roce

havi ng been REQRSMRS: obR| pdAigion, %eb?m WHEePESdcé?q té'ﬁﬁﬂéngent re
- GVBCL herswiddgistgNiLRs the ' Pédhibga smrmmnj défcrée lmsey i?s' atsb

. switching centre e .hone net work cpr dj to the ven i on,
The. ol ong | SRR AL SHEAOHE, SRevars, PG, ol Fa kAL Sfestonatystkl no
'GSM | ocal smsm.humtepar'e &BCehen doamd ngo Wi trhsisg od:emg'e:en!se whiSehi s
the sane t f t g
cont ro vecs a1l g1 1Ry &E?%ﬁ#ﬁé%@?%%%%’ 1t Bentie HsE
procedure hanch§hgceallwwitahing gentze GUSEH imEhecheme matwork Il’tRS?aF-S
swi t chi n@ copinfett MSERi2q iheeprhtl sscmrwes:dniaa 1memfaee6}rwaﬂmen3ﬁat100

Chvention. BRFG oBF: DS FIRNAnG BUAEDIPRCCRRETS nabst: MhisE 1 aa{iﬁat?régf
bot h t he horsigratlidrig Be€waen the gumingesm&iﬂflmres IMSCOghdzeHeby

both et wor ke, BCogAY ofIMuASePre 8 lisP knk"GullE ASVBE ash'Ts2YARRA0S

gained by this w
PCT/ SE95/ 0036 fcuzgtheintarfags Sdcin she gnestointerfacedanganding tokbe

descri - iy NGrivahtiBmENt tHe BidWaiRl Dig PpicRdure | sell Ivie enderehopd t hat

those connec.tnltoen a'c:leI 'ﬁt{: t&ge}xnthe PDC call switching centre GMSCl and
the roaming switching centre IMSC is of the_ sanme type of
signalling procedure as that used between the call switching
centre GMSC1 and the PDC local switching centre MsCl, this
20 signalling procedure having been mentioned earlier on in the
text. The PDC call switching centre GMSC1 herewith recognizes
the roaming arrangement 100 as being a '1oc'a'1 switching centre
MSC1 in the home network PDC. According to the invention, the
_ 51gna111ng procedure used via the fourth interface S4 between
25 the GSM local switching centre MSC2 and the roaminq sw:.tch:.ng
centre IMSC is the same type of procedure as that used between
the GSM local switching centre MSC2 and the GSM call switching

centre GMSC2, this signalling pr'ocedure "heving been mentioned
earlier on in the text. The GSM local switching centre MSC2
30 herewith recognizes the roaming "arrange*ment 100 as being a
call sw:.tching centre in the guest network GSM. Accord:.ng to
the invention, the roaming switching centte IMSC can therewith
be handled from both the home network PDC and the guest
network GSM and is recognized by both networks PDC and GSM as
35 a part of the home network. The advantage gained by this will
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thé exenpl i fyi ng enbodi nent between the roam ng arrangenent 5 100 and the

two respect iweosgtsspr ks PDC and GSM are only exanpl es of suchpepgiRibisons.
O .course, one skilled in this art will readily understand that the roam ng

arrangenment 100 will also function in the cage illustrated in Figure 3, in

whi ch the hone network GSMX is.a GSMtype network and.the 10 guest network
PDCX is a PDC-type network, or”in those cases where t-he mi xed networks are

of a standardi zed type other than those described above. It should be

poi nt ed out t hatbe masie apprécent; Surtbexoen simthe) descriphifanuwhenodesayi-

differs slightly,ifomidanvdntivelhgtnedscor Procdimipgce, a PDC type 15

nobi | e tel ephone network may be configured 1 n various ways, dependi ng on
the PDC standard that has been used when inple- nenting the network. An
exanpl e of one cowfwill Bé athddrstdddCthiaxpthosie conhebtibmsc idduserated in

Fogister rLRr vitho@epniLaitid enfeminehl WA, ey Hophing GriRHEgpent
PDC networ k confl@randofthes tutee Irespedtive osetwerks c PDEg anshtGSM ROGX only
comuni cat es di régafé:*x%lcéa\% tde %hPQ&HQHF%BﬁQ' f&g;cﬂxpée)"ﬂéﬁplgki‘ﬁ'é&g ifAlthis

I nt er medi at e gue ion register. w evi dent, to one of nornm
skill in this araremklly neaddilygjunderstandcihat the rganing raangegent 100

st andar di zed PDgiypealsdVPakiction imctnélccasei 11 Risteatedi €A Figadeps pdiho

the standard appl,igablg to, the network. n.a PDC: e nobile tel ephon
‘network acts as @%s&ﬁe?ﬂﬂ?knﬁmfiag% dife %Dgéﬂl#xp? L@?Eﬁ?@ﬁ $W9 the
Figure 3, arkd i mpiesiesnétwatk ROICK lisna PEC-typeohet@orkheoli dnt thoge, cases
guest register | [ | ' r )

T angeman; 100 "hiLS, theRIHHY ool o8 SFs BERMAREaL,EH i il han
network PDCX ancthome ydescribed abpvehi i sbeuddsber pointad okt tHhat semes
al so marked in Heykdarkiiid® nOSArie nash havet aNEbALYEuFatiofothhted Phfers

s ey bt e P TLER S0 Shdoc hak, snmb aine A BRE- YRR
a 15 mobile telephone network may be configured in various ways,
depending on the PDC standard that has been used when imple-
menting the network. An example of one configuration of a PDC~
type mobile telephone network is when a PDC local switching
centre MSCX communicates with the PDC home register HLR1 via
20 a guest location register GLR. Another example of a PDC
network configuration is when the PDC local switching centre
PDCX communicates directly with the PDC home register HIR1
without using an intermediate gquest location register. It will
be evident to one of normal skill in this art that a roaming
25 arrangement 100 which borders a standardized PDC-type network
will include an interface which is adapted to the standard
applicable to the network. When a PDC~-type mobile telephone
network acts as a guest network PDCX, as in the case il-
lustrated in Figure 3, and includes local switching centres of
30 the first type, the guest register GLR will communicate in the
PDC network with the roaming arrangement 100. When a PDC-type
mobile telephone network acts as a guest network PDCX and

includes local switching centres of the second type, as is
also marked in Figure 3, the local switching centre MSCX in

35 the PDC network will, on the other hand, communicate directly .



PDC-type nobil e tel ephone network acts as a hone network and includes | ocal
sSwW t chi tres of the first type, the roam ng arrangenent 100 will be
recogni zed by & PDC hone 5 register HLRL as a guest regi B¢HSEISHPIT o
PDC-type nobil e tel ephone network acts aiﬁ hone network and incl udes | ocal
switching centres of the second type, own in Figure 2, the PDC '
register wll recognize the roam ng arrangenent 100 as being a | ocal
switching centre. The various network standards 10 that can arise when

practicing t@¢thnynat reamsng hreangesentohoby of €héfseret ﬁm&d'ﬁ&ﬁsa of
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t d t b I trated in thi
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in detail Luthéeabmnegh&m w1t revogyniidecthe xsshming QQtrlammf te?l‘ttlbﬁsa&?en :
h t e C ions, for e 0
ooty 5 REH L 18Rl GuikERRY Sohedd iR SRRTChs NS eyStr haritas
signal | i ¢ dthat- cgnonmsehshsngmpm§1ngl ther Mn‘himhesh‘alg.urbe aeskn

o r Y, ( peslely A asRrdoent UntbatuBrits 6e! hd 'ihvehEldn. | Hhese |
F
Do a1 1 or enbonb Iauratichs Ake BOEOOREIALFed Lo BAYSI3 T4nikdng e ent amr o

to form parthod thﬁ inkeaiticnccani e practiced andado ot datihet! £¥én e
shown in detf++ | %u 5,1,%59 i:i”l i I i zing procedure described in the
i | es t re

fol- | ow ng proce aken to register the 35 | ocation of
t he roam ng subscr| ber A after the subscriber has WO 95/ 27382

PCT/ SE95[903pigure 4 illustrates schematically those units which have
' earlier been described with reference to Figure 2 and which
are significant to an inventive method which will now be
described. All fixed connections between the earlxer enumer-

| ated s:.gnall:.ng nodes, i.e. base stations, base control unit,

20 local switching centres, home register and roaming register
have been illustrated in thick full 1lines in Figure 4.
Naturally, signalling between the ‘nodes, which will be
described in detail further on, takes place over the fixed
connections, but has -béen shown in the Figure on one side of

25 these connections for the sake of clarity. Signalling is
~ indicated by thin full arrows which show the signalling direc-
tions. The signalling illustrated in the Figure and necessary

to the invention does not claim to be the full signalling
procedure that is carried out when handling a subscriber

30 registered in two d_iff_érent‘_.’ types of standardized network.
Signalling that is considered to form part of well known
techniques is not described in the text nor shown in detail in

the Figure. The localizing procedure described in the fol-
lowing illustrates the procedure taken to register the

35 location of the roaming subscriber A aftér the subscriber has



15 moved from the hone network PDC to the guest network GSM The roami ng
subscri ber fvoes/2949 ni stered with the same call nunber in bot éﬁﬁw’b&?’
[ ' (},ca I ng

i.e. the roam ng subscriber A can be reached by the aforesai

subscriber CS on one and the sane 5 tel ephonggnunmber, irrespective of the .
. network in which the roam ng subscriber A is |located. The roam ng
“subscriber Ais herewmth registered permanently in the home register HLRL

. as being donestic in the home network PDC. The roam ng subscriber Ais also
regi stered per nemevedyfron tthe  homei ngtwerksPRC tid RhéOguest snetwsxk \GSM.c The
.guest in the gu Nt ial s el )

gubscri ber A ha?%%@géﬁdosst%&rpée%ﬁ %D“?’H%&t%g Q@%ﬁq&hﬁ %%'E'?(a)ér?slr}g H}J{ng’er

wherein the firsinhas | aetvorksatide thenvorBingrRubesRileXCAcan ke reached
network GoMand 1L heratOlesdit SLTEily BubastibReocy oh chicafiithedane
adapted to the hERECPRONDRUpRRT, i'yﬁf'eﬁaﬁﬁ?éﬂei 8L EhRuRELUPEX iR Which the
stations :c n the i‘miﬂgtmét;tihwgh bitshﬂ:olﬁ_ad'eam 'l!fuaacl‘bam'x:ltnqi0 rﬂws‘m&:erT%eDiés
air interface i rkegd i re a _|ightni.ng et n .t

nobil e M51 and ébe@%wbggfes{%ueﬁ&m%gli@ b%%?ém%&?&v% etrogﬁ'ﬁ as
guest network i rbeirg domestie imdhe hobel retwork FUKL The rdddming sukiscaniber
.subscri ber nodul i u ' d | i

referred to as aﬁsﬁsﬁﬂa&éﬁgﬁg sgaggﬁd{agg%?sgu ﬁgP s?é?%%{ﬂsﬁiﬁdg%g&% rt edi {LR
card for instAn@® anFRGeiyable Fupsht ip, the guest RgtwerkhEsMandin othe

‘the card, i.e. t{EliStratéd T, ithel réaming8ubséeibéri Acdd hdtesdy €8 two

.enbodi nent. Wen,{ S card. s, inserted i,nto.the nobile ynit ,M51l.in_the
e notwor k. o ifFerett SR s edaehhRfndat 1os BRPERE stinitL ther £LEst
is to confirmtheokiledis lpcatedhinsthe dyone networikePRCrand disnvdels ighatedda
'to register the ah g af e SMRSCLi i ; t his e |

‘wel |l known to thﬂéﬁ%e{rngg%lgkﬁslﬁéd Int ngg‘rit mar{nl hg% %@%KFﬁéré o&re]{%eéﬁeéé

‘'shown in Fi gkft e PRYHOHR GSM BRE 15 designatied aESH mobile 82} \The RPCoRokile
conprises the fM$DOWiBY adaptederto €heWVhoHe thétdoriet PBESD iSBQWadditedh to
authority check caonn%n&rrx]fcasgec %?@hcﬁ‘aeé:é‘ s%:ha V:L\Bor}shgnrte}gel %%En%trlxggﬁork through the

‘medium of an air interface. The air interface is marked in
Figure 1 by a lightning symbol between the PDC mobile MS1 and
20 a base station. The GSM mobile MS2 is adapted to the guest
network in the same way. Both mobile units MS1 and MS2 include
a subscriber module read means. The subscriber module, which
is often referred to as a SIM card, is a card about the size of
a standard credit card for instance, and contains information
25 relating to the owner of the card, i.e. the roaming subscriber
A in the case of the illustrated embodiment. When the SIM card
is inserted into the mobile unit MS1 in the home network PDC,
there is initiated a registration process whose purpose is to
confirm the authority of the subscriber in the home network
30 and to register the location of the subscriber in the network.
This process is well known to the person skilled in this art
and has not therefore been shown in Figure 4 or described in
detail in the text. Briefly, the process comprises the
following two steps, of which the first step shows the
35 authority check and the second check shows the registration:




WD 95/ 27382 16 - The PDC | ocal switching centre MCS1 in whose cell area the *
nobi | e tel ephone subscriber Ais |ocated asks the PDC hone regi ster HLRL
for inf W%ﬁﬁh on which it can carry out an authority check. The PDC hone
regi ster collects authority 5 information from an auR¢RPEISRPISTN

regi ster in the home network PDC. The PDg honme- regi ster HLRL forwards the
i nformation to the PDC | ocal switching c ﬁtre whi ch then carries out an
aut hori zation check. - \Wen the check has been accepted, the PDC hone
register 10 HLR1 is infornmed by the PDC l'ocal swi tching centre MSCl t hat

the nobile tel gpeOPBCSUBESL I K@l tdhiy et h a he
PDC | ocal swi t.c gg%fnt re and thatﬁgt he Sa%ggws& iﬂlé%%%érlilze?%&hé
b

| ocati on of BPRILE pRone SHRaGriber B ois, iac?ﬁe@hesmthen@ﬁegp@eer
HLRL. 15 Theregister VELREtforl Dhfprastion comhihbchi it eaw bﬂrﬁ?sﬁﬁtbsﬂ with

f I
Lﬁdgﬁfgﬁgnt \?ﬁ]‘g%%&éfh?gs&g rdli?rénir‘]\&&%ub cr?%éjrﬁ;&ﬁg ?F%Efrgﬂgﬁ i'hScat ed
in the g@stln@mwf%m %n@emhow #elteonblyeqietesw thehame netwogk
centre MSC2.pgdie Bife DU Hond YeqisteesSHIRE ESMARAL! %nMSEnFEPﬂN%gEreggS he

I ncl udes the fol he reader in_the GS
SIMcard. - u%&gn fﬁ‘g‘ai gﬁé‘éf’h ng;cepkrey r ¥hich: then cAFTies mut ARhe
GSM | ocal smﬂtﬁnmmﬁﬁneﬂm via the base. control unit 25 BSC2. - The

d t b A. Wth th id
ch)P ? th:an?d:aﬁ?' :Jte Sﬁh%n tﬂgé lrjéolgérﬁﬂ%}}?as%bscrrll b%?g?é?i'eséﬁsﬂc#égefmﬂﬁn :f%%?lbe)geﬁt re
MBC2 estlfbl |1'HJ% xsqanfpmegubyctheemc: dacadi switching centrel MSCh tlh!et
roamng 30 ¢dimdAne EBleﬁh %é?iﬂr%f&ﬁg&t“e@"@m‘:ﬁ fl?orrra L

t he roaming register i nformation request

needed to clfkgd Pﬁet%tm Logal #wikching sepsre; apd that %GMWQMe G‘\/I
| ocal swit chisnguehoirieelb®he location of the subscriber is then registe- '

red in the PDC home register HLR1.

15 The :|.nvent1ve method of procedure which will now be descrlbed
with reference to Figure 4 is concerned with a localz.zing
procedure that is undertaken when the aforesaid roaming
subscriber A has moved and is located in the guest network GSM |
in a cell handled by the GSM local switching centre MSC2. The

20 subscriber A uses the GSM mobile MS2. The method includes the
following steps:

- The reader in the GSM mobile MS2 reads the SIM card.

- An updating request 1 is sent from the GSM mobile MS2 to the

GSM local switching centre MSC2, via the base control unit
25 BSCZ. :

- The updat:.ng request 1 includes the identity of the

szscrlbe: A. With the aid of the identity of the roaming

~ subscriber A, the GSM local switching centre MSC2 establishes

that the subscriber is registered permanently in the roaming
30 register ILR. :

= The GSM local swltching centre MSC2 sends to the roaming

register IIR an information request 2, in which information

needed to check the authorization of the subscriber is

requested by the GSM local switching centre Msc2. |



WO 95/ 27382 PCT/ SE95/ 00357 17 - An
i nformation response 3 is sent fromthe roamng register ILRto the GSM
| ocal switchivogseesskre MSC2, wherewith the necessary i nfor mat pefysiesgpssit t o
the GSM | ocal switching centfe:MSC2. 5 - The authorization of the
‘subscriber A as a guest in the guest networkips checked in the GSM | ocal
swtching centre MSC2. This checking procedure is less inportant to the
invention and has not therefore been described in detail. The procedure is
10 the sane as the checking procedure that is normally carried out in a GSM
network in order~t ancinfermabionitespense dr is:sent Sroanthe croaning degdster
be well known t es+ sk e sl sc S
O1PRCta ‘tFL]x EsM fctl*sﬁngéhtimcgﬂ é&ﬁgé‘gnééb EzhE%wﬁth the

accepted as a guest int guest 1 focal switch |n
centre MSC2 sendBeﬁﬁsﬁnFY i éﬂf(ﬂm‘l’é@é’é’geiﬂ sent htor 5 PN edPcad, swifchd FPES
nmessage cont ai nlegntﬁéqqsmlon of the V\/nereabouts of the roani ng subscri ber
Ain a cell area ed t he svmthln centre MoC2. 2

new position %f the gﬁb§8 BEPZﬂgEgn 83 H‘grg Fﬁr?ﬁ éaﬁﬁna Fél& gté‘P ItE'R
i.e. the GSM | ocguesti hehwogkcist chebked in the gansﬂ.onaﬂv\swliteﬂwhg- céantre
regi stration nme 5is sent fromthe.roamng register ILRto the PDC
‘home register HL N the home network PDC, 25 this nessage 5 containing an
address to the roamng register LR This infornmation can be |ater used

when connecting @nf@léné&fmgqE&a&&auresimussbfmﬁa@lﬁﬂ@w €he fnvdieiowana-

nome regi Ster ( HUAROT kR Rert Re2s31ped,h At LT Hhe el 1

i ncl uded i n 1he théssanéeaas detie. chieckiyio prooedurendhatt is abemaddyccareded

signalling procegufe;) s, My Higyk ogJ)J i QP&%%@ cﬂ{e%cegﬁi%c?i%texj §H%ﬁEEEQQ-

out when registering a roam ng hove
tion and is considered to be well known to.one skilled in this

art.

- The roaming subscriber A is accepted as a guest in the guest
‘15 network GSM. ' '
- The GSM local switching centre MSC2 sends an initiation
message 4 to the roaming register ILR, this message containing
information of the whereabouts of the roaming subscriber A in
a cell area handled by the GSM local switching centre MSC2.
20 - The new position of the subscriber A is registered in the
roaming register ILR, i.e. the GSM local switching centre MSC2
in the guest network GSM.
- A registration message 5 is sent from the roaming register
ILR to the PDC home register HLR1 in the home network PDC,
25 this message 5 containing an address to the roaming register
ILR. This information can be later used when connecting a call
for instance, as will be made apparent further on. '
- Subscriber data relating to the roaming subscriber A is
updated in the PDC home régister_ (HLR1) , the address of the
30 roaming register ILR being included in the subscriber data.

As before mentioned, the aforedescribed signalling procedure
is not the full signalling procedure that is carried out when
registering a roaming subscriber A who has moved from a home
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" network to a guest network Only signalling that is essential to the
i nvent i YO P¥273Bken described, while other signalling is coepisRigskyt 0 be
- well known to one of nornal skiII inthis art. 5 Figure 5is a flow sheet
which illustrates the aforedescribed net¥®d. The fl ow sheet al so shows the
steps that are nost essential to the inventive concept. The abbreviations -
used in the Figure text have been earlier explained with reference to

Figure 4. The% %%Pre is carried out in accordance with 10 Figure 5 and
conpri ses t fETH affs netwerk . PR¥ fignalling that hs esmentinle

M52, in accdra:laheelméﬂtiﬂmhhsllﬂéen deseribéd!,| wBileB¥fdr Exgﬁaiifihgti)shhe
GSM | ocal s | tr acc dance t.h bl 1 e
GSM | ocal s% rtﬂc i Ng ceqzt° gel\/wgg es°'ﬁ1a?v¥ ’?‘Fét"é%o jt2)]er'“i' sthis
regi stered @&tmvanently in the roam ng regi ster ILR, in accordance with
block 103. - Authorization information concerning the subscriber Ais

requested frgmthe _roamn re rster ILR through the authori- 20 zation
request 2 FHINEEP i@t ek whigh ilingtratesatheafonesescribed s

sent from t hRethedT Mhe eﬂlcﬂi EﬁhéétR dDsé hen&wd! tReakstd Ebt Q:'i‘ia'w sl C2
t hrough the mforg%ﬁ gn response,3 v I n_accoy danc e 2 105 e GSM
| ocal swi tcRSFEF e 1BNEnEd Ve congenby | ey 3?1"18Pst“%ed in

subscri ber mhasFaggnesﬂ;extnhalve beentearl i Iexplramwdlam:eeui'&abé @K 106.

- Th ccept oLdan k 1Q7
T O A i oS! b2 60808 YRl Wil
that théOr o Hfﬁﬁﬁesab%'é‘%%l’ﬁ-ﬁ%s M@afealmﬁngnsﬁeperr area handl ed by the

GSM | ocal switching centre MSC2 through t he madl um of the |n|t|at|on ‘

message 4, |n co nce w.,h bI 1
g ’Fﬁ éﬂ? card is rea ghe GSM mobile Msz, in accordance

with block 101.
- An updating request 1 is sent to the GSM local switching
centre MSC2, in accordance with block 102.

15 = The GSM local switching centre MSC2 establishes that the
subscriber is registered permanently in the roaming register
ILR, in accordance with block l1l03. o
-~ Authorization information concerning the subscriber A is

. requested from the roaming fegister ILR through the authori-

20 zation request 2, in accordance with block 104. |
- Authorization information is sent from the roaming register
ILR to the GSM local switching centre MSC2 through the
information response 3, in accordance with block 105.
= The GSM local switching centre MSC2 checks the authoriza-

25 tion of the subscriber A as a guest in the guest network, in
accordance with block 106.

- The roaming subscriber A is accepted, in accordance w:Lth
block 107. : _
- The GSM local switching centre MSC2 informs the roaming

30 register ILR that the roamning subscriber A is located within
a cell area handled by the GSM local switching centre MscC2
through the medium of the initiation message 4, in accordance
with block 108. |
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roam ng regi Sy §oshiskyr€gi sters the new position of the subscri pef.,fﬁs,ob&.,
I'S

accordance with block 109. - The address of the roam ng register

sent to the PDC hone register HLRL in the homggnetwork PDC t hrough the
medium5 of the registration nessage 5, in accordance wth block 110. - The
address of the roamng register ILRis inserted into the roam ng subscri ber
data in the PDC honme register HLRL, in accordance with block 111. Anot her
met hod of procedur e Thiel roamingeregistendiRregisrers’ thennevwipesition of the

which a call is %5;{.%e£%t g, qw&dggbgogk oEk e, 6 itlustrates

schematical ly sone units earlier described Wth_reference to Figure

2 and havi ng si gnT f iTheh @ddress,ef; the koaming megd ster IR psBeppto the PDC
described in. nor enéifé atdgister HLRIAEA e Hvnfe ASRVOrREPDC tirough the medium

o ccomnCat4 Onie 5k SRl A B R b B ACLS L WAL o

swi tching centre ©Viyle iaddiessof the woaniPOCrefistRRCIIR lissunserted into

centre GVBCl con : ";Qg | eH? Ler %\" §1irﬁ be
with refe- 20 re@eé%g%ﬁtﬁ% arﬁ%?? éﬁg\#\?r?n sa?&eﬁgﬁge’? e %gl' |r:1l' in
subscri ber CS useaceordance wifh &dack afldshone network unit PSTNA connect ed
to the public exchange LE. The Figure 6 illustration includes the roam ng

switching centre | MSC earlier described with ref nce to Fiqure 2 .an .
Shown | nsar d o5 ARGHREE ok Rttty KERET o cS; Bt wigh
t he roanm ng reyi steferéhcantioafigute 6ptintweiéhCaceallsist chbnngectedi te the
GVBCl and to the . SW i r ' e

Al fixed connect‘:;'@]?\lé's{:g"gﬁqj‘\/\"/'edzlérq4 F%gggjr’ et ﬁ%gggrgﬁ?gﬁgg [ %‘%gﬁ%%gg%%‘g’é?&.%yéf
base stations, bdthecenits| eapliertdescnibed swithhreferencecto Figure 2 and .

register, roam n%é@ﬂﬁé"ﬂguiﬂ?&ﬁﬂ& LY thB! PAvERLIVE mEEhSd MR ERHNA now be
centre, public exchan and, callin su’?scrl er have been shown _in thick :
full lines in Fi g%%cgfb%el%%‘ﬁa Sm 1s Im&he case ghthis gmbediment; g the

thin full arrrsws tédiedommanicitions system TS includes a public switched
telephone network which includes a public exchange LE which is
connected to the PDC call switching centre GMSCl in the home
network PDC. The PDC call switching centre GMSC1 connected to

the PDC home register'has earlier been described with refe-

20 rence to Figure 2 and is shown in said Figure. The dalling
subscriber CS uses a public switched telephone network unit
PSTNA connected to the public exchange LE. The Figure 6
illustration includes the roaming switching centre IMSC
earlier described with reference to Figure 2 and shown in said

25 Figure. The roaming switching centre IMSC is connected to the
roaming registei' ILR and also to both the PDC call switching
centre GMSC1 and to the GSM local switching centre MSC2 in the
guest network GSM. All fixed connections between the earlier

. enumerated signalling nodes, i.e. base stations, base control
30 units, local switching centres, home register, roaming
register, roaming switching centre, call switching centre,
public exchange and calling subscriber have been shown in
thick full lines in Figure 6. The signalling is shown in
Figure 6 with the aid of thin full arrows which indicate

35 signalling directions. The signalling illustrated in the
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35 signalling directions. The signalling illustrated in the WO 95/ 27382
PCT/ SE9 20 Fi gure and necessary to the invention dges not claimto
be the S|gnaII|ng procedure that is carried out mheﬂ*ﬂEﬁHpVWB7a
subscrlber who is registered in two dlffégent types of standard networKks.
The signalling that is considered to be 5 well known is not described in -
the text nor shown in detail in the Figure. The nethod that will now be
described is a so- called call procedure in which the calling subscriber in

the public ?mghibednaaiﬁ&wwadwrxh B&Téhsféxh V¥ nbRAGLAIm St B’ thEr A,
who is a gu ilnte yest net.rk%gl\gé 0. uses he.ggM bile M2
The met hod FRERALENALELRG PEGFedu 12 $8Pe1p0; G s AApSL 109 2l
t he roam ngsubberiberr vwhdy ﬂeeyregis‘betbd rigantwg sdibfferémt typesnuaber

with the a d B4 k

init 15 prkecnanil BeuaRean ip SGritdy ity WHACTES cohERIRRE 16 6L

t el ephon® uwWellparopntis ﬂeecsabpdsim tehe ﬁgwemrestmmpn detaddhinhe

EUbl i goexchenaepk ure.Th?;ePR@tfiﬁJd thit mngrxfdantﬁfh@ﬁée clé?@&ﬁf?);[‘,et%ge PDC

one regis afir i

cubscri ber “gatiedrgaby mrocstere X i e Pallindoenbatriber torrie

centre GMSQiuhlicr switetied ZBemephbnendmmmmmeanboﬁHea roaming R

regi ster res by een

rre%tloned |%"P%g§é§§gr|£b'[sv{lg‘% 4]%[ hﬁ@g\: PI - W&é@g@rl@%ﬁ%ﬁs call

switchi k9 cefaescthRcCSMamebiles MS2 She methed timi;lrluteﬁ ehe cfpllewing R and

extracts fregppbges address an address to the roam ng switching centre | MsC

This analysis of 30 the address to the roami ng register ILRis not \‘q
kno

i nportant to an understandi ng of the invention and is considered well
to one skil+edhencadl ingrsubscriber T8 caizsetive adaing subsdidber A by

keying-in the roaming subscriber call number with the aid of
the button pad on the public switched: telephone network unit
15 PSTNA. : -

- = A call signal 21 is sent from the public 'witche'd'telephone
unit PSTNA to the PDC call switching centre GMSC1l, through the
public exchange LE. - |
- The PDC call switching centre GMSCl sends to the PDC home

20" register HLR1 a first query 22 concerning the location of the
subscriber A. : :
- The home register HLR1 sends to the PDC call switching
centre GMSC1 a° first_ reply 23 which includes an address to the
roaming register ILR. The address of the roaming register ILR
25 has already been mentioned in the descript1on of the local:.-
zing procedure. ' -
- The PDC call switching centre GMSC1 analyzes the address of
the roaming register ILR and extracts from this address an
address to the roaming switching centre IMSC. This analysis of
30 the address to the roaming register ILR is not important to an
understanding of the invention and is considered well known to
one skilled in this art and has not therefore been described
in detail. - :
- The call is forwarded from the PDC call switohmg centre
35 GMSC1l to the roaming switching centre IMSC with the aid of a

i



in detail. - The call is forwarded fromthe PDC call swi tching centre 35
GWBC1l to the_roamng swtching centre IMSC with the aid of a WD 95/ 27382
'PCT/ SE95/ 00%995@7:18 rst routing message 24, which includes thBCHSESO8ISTof
the roam ng switching centre-I-MSC. - The roa?épg sw tching centre | MsC
sends to the roanming register.’ |LR a second q y 25 concerning the |ocation
of the 5 roam ng subscriber A - The roam ng register collects a so-called
roam ng number which is used tenporarily in connecting the call. This

collection is cogpgi e n [ ' | r
and hasI not | f her g?’ grg g gggngggs?r&?_%éagi gwﬂje%’g?'%p%égﬁdrﬁé %%?n‘%%kér%%ls% eérhe :
| LR sends to t herP3BiNggs¥itrehingcentre INSBC a second response 26 which

i ncl udes the roamsi nernel RSEm B é\@ieﬁﬁliﬂjsc'&ﬁtféezﬁbl senak to tHe Ntbaming
1S JOr

centre MSC2 in the guest work GSN - _The.call ] rded fromth
Foan ng swi t chi ng cSARERE TER|A/EeTERY AueBkNED SRy L, s LereF oS the
with the aid &f xoamingdsubscribereAsage 27 which includes the address of
the GSM | ocal swi_t chiR9 Q@% =T f i |4 ' %‘ﬁ&
t el ephone net work U?P? Bé%ﬁgs C n%%%’f’egg%%g%%% ér(;.éeagmé;l%l su s#ccfalng"'\éﬂré or
setting up 20 a WbAfBcti®nusedhckemporanbly:sNin oeennegring theceraid. I\/Sé&i s
?ndbt hfhm)]?l :F N_E%ll’é?_%i%h?%@t&ﬁﬁ 1&&%@@3&' d\./v\ﬁm H&Rﬁﬁﬂl :tb?afiﬂ@ﬁsd 6‘!?%1?!1@!&
o be the fu si.gnal |.i n at_ s carried ou nac | pde to :
T o ny Subscri bif Bhibrdct B, s Aot FRePeEore dheen descy thed i a8eal.
i nventi on hasobeen @hecroamingbregistier IR sends doalthengoaning Switichding
be well known to e k] i | r Ny i It e .
that the Tact  hSPAERS FPC, Scppefhy’ Fepponiaflde wlicsl HAAME WS bebling,
that the ill ustrausbeguand artaddress to the 6§Mclocahoswi ng [Renkxe MST2
only as an exanphf €hedgeedE Hietaldrk &M, guration. The _
= The call is forwarded from the roami'ng switching centre
15 1IMSC to the GSM local switching centre MSC2 with the aid of a
second routing message 27 which includes the address of the
GSM local switching centre MSC2. |
- The call from the public switched telephone network un_it
_ PSTNA is connected to the roaming subscriber A by setting up
20 a connection 28 between the GSM local switching centre MSC2
and the mobile MS2.

The aforedescribed signalling procedure does not claim to be

the full signalling that is carried out when a call is made to

the roaw ing subscriber A. Only signalling that is essential to

25 the invention has been described above, while other signalling
is considered to be well known to the person skilled in this
art. It is again pointed out that the fact that ‘the il-
lustrated home network is a PDC-type network and that the
illustrated guest network is a GSM-type network shall be seen

30 only as an example of a conceivable configuration. The
reversed may also be true, in which case the home network is

a GSM-tYpe network and the guest network is a’ PDC~type
network. In this latter case in which the guest network is a

. PDC~type network, the collection of a roaming number is
35 omitted. Similar minor differences in the signalling proce-



reversed may al so be true, in which case the hone network is a GSMtype
network and the guest network is a PDC-type network. In this latter case in
whi ch t heo@sefags network is a PDC-type network, the collection of a roamng

nunber is 35 omtted. Sinmilar minor di fferences in the si BRESEIYMY35r oce-
WO 95/ 27382 : PCT/ SE95/ 00357 22 dure

carried out in different types of netwc)r?( are not significant to an

under standing the invention. The person who is skilled in this art wll be
aware of such signalling differences. 5 Figure 7 is a flow sheet

descri bi ng meafoae:aed rmxﬁqoﬂn'mfdmshegg;sl a5t petgsrkh rﬁe{}%tthat

are nmost esgfl CONG brevj ati ons use

Fi gure text a%ﬁd consi (ﬁredéélm@éfs%@gpﬁ ?W‘er Thg persensvhkece to
Figure 6. TH& rffhbied sinathisd avt wilicde deware WoEh sUEH gigRal1iny t he
fol | ow ng manFEerenclac cal ling subscriber CS calls the roam ng subsctiber
A, in accordance with block 201. - The called signal 21 is sent fromthe
public switched tel ecommuni cations network unit PSTNA to the PDC call swt-

el e Dl & 1 Wﬁhfﬁgc"*mi"nﬁrgéfﬁfgﬁf’“’ﬁiag’é‘% hS4; ane .o
Q?! ﬁg’ gééggr f‘ggpgﬁgatﬁs Egﬁrﬂg feg W ¥ %F%dk‘-"%:?ssemlf itost

| ocati on of
| ocal i zat i ohheeinventive contcepti Abbirer imtdicras uded oh the FIREdG i ster

ook 204, o8 EORRFREzfRl o MV Bl RRPARERRN Aol 05 SEFEH Sanie o

t he roani ngtPe§RIUER 6-RThe) reth t%sf¢®nri¢¢soutldiasaccbtdadéeemtgf t he

roam nglewi Figurg Zein thed ¥oTlowingCaahflapse 25 With block 205. - The call
is forwarded to the roam ng switching centre IMSC in accordance with bl oc‘<

206. - The second localizing query 25 is sent to the roam ng _
- The calling subscriber Cs calls the roam:.ng subscriber A,

in accordance with block 201.

- The called signal 21 is sent from the public switched

telecommunications network unit PSTNA to the PDC call swit-
15 ching centre GMSCl, in accordance with block 202.

-~ The first localizing query 22 is sent to the PDC home

register HLR1 asking for the location of the subscriber A, in

accordance with block 203.

-~ The first localization response 23 containing the address
20 of the roaming register ILR is sent to the PDC call switching

centre GMSC1, in accordance with block 204.

= The PDC call switching centre GMSC1 analyzes the address of

the roaming register ILR and extracts from this address the

address of the roaming switching centre IMSC, in accordance
25 with block 205. - .

- The call is forwarded to the roaming switch.mg centre IMSC,

in accordance with block 206.

- The second localizing guery 25 is sent to the roaming

register ILR, asking for the location of the roaming subscrib-
30 er a, in accordance with block 207.

- The second localizing response 26 is sent to the roaming

sw:.tching centre IMSC, in accordance with block 208.



rebi ster 1LR, asking for the |ocation of the roam ng subscrib- 30 er A in
accordance with block 207. - The second | ocalizing response 26 is sent to

t he roam ng W@9oseydsag centre | MSC, in accordance with bl ock 2BET/SEIS/@IST-
The response is forwarded to the GSM | ocal switching centre MSC2 with the
aid of the response 26, in accordance with blagck 209. - The call set-up is
finalized, in accordance wth block 210. 5 Figure 8 illustrates the sane

t el econmuni cati ons system TS as that earlier described with reference to

Figure 4. The units included in,the syst TS, .1 . €, e bi | njts M5
o NB2. the bass A FEAPONSALLE KRNaRAS Lt rhe Gsatdooan ey Srabiag denhns,
centres M5Cl andMBBCwithethwid ofitlie respoikea2é, lih adcbZzdaace with block
roam ng register zth have earlier been descri- bed. The PDC homne register
HLR1 in the hone t'wor k PDC contai ns information concerning suppl enentary
services, other sulfh® icadl setawpaisl finaddizedanimatdardanae vitbsblork 2idse
subscri bers, for instance the roam ng subscriber A, who are 15 domcile in
t he network. A supplenentary service may be a "call transfer”

, for
i nstance. ThePe WABMIROH HLlupiratem Fhe same lecommpiHGAONG SYSEERTS &
h?ndlhi ng a suppl ega&t _é&tliétvﬂéecfﬂhﬁhewfﬂc Hefigrdms tberighﬁf& o0 The wris
of the roam ng sybscriber A t | ubscgri r t
hone net wor k ngpgipﬁ%%gaés?ﬁ%eﬁﬂ#? 2§SN/I QTﬁé %ﬁ%@%ﬁr‘.“e@ .‘ﬁ%&d@@tﬁ" %&2'
foll owi ng steps: thef ibase hstattions; eghesbasea dontol unitn BSE2 pokhee lngail
M52 to the roam pgs; i vy cf% C Sl ' Ca
The request 3la ?ﬂé%&gg?bfﬁfgﬁ:%ﬁ %ﬁc%% 1 £§5%§u&%§%€€i;ﬁ€%§%s tond

handl e the s&Bpl BERRrappdsthexeaning \regigter ILRhave earlier heem dascrd-

t hat _the SUbSCf!BéH.W'ﬁi@SPbQ h%%orfagts'té%eﬂmﬁmiﬁg thROikdme heBwbereippes
the first handli ngpreguest la uest is transforned to.a sec%[inld

dth |
30 handl i ng r equESPEIBS iREPERAt Lon FORCERRIRG SUPRASRET AL BeFvices, other

subscriber data, and other standard base services for those
subscribers, for instance the roaming subscriber A, who are

15 domicile in the network. A supplementary service may be a
"call transfer", for instance. There will now be described an
inventive method of procedure for handling a supplementary
service in the PDC home register HLR1 on the part of the
roaming subscriber A, after this subscriber has moved from the

20 home network PDC to the guest network GSM. The procedure
includes the following steps:

- A first handling request 3la is sent from the mobile unit
MS2 to the roaming register ILR, via the GSM local switching
centre MSC2. The request 3la includes information that the
25 subscriber A wishes to handle the supplementary service "call
transfer" and the type of handling that the subscriber wishes
to perform. '
- The roaming register ILR receives the first handling
request 3la and the requést is transformed to a second
30 handling request 31b which is sent from the roaming register
ILR to the PDC home register HLR1 in the home network PDC.
- The specified supplementary service is handled in t_he' PDC
home register HLR1 in accordance with the wishes of subscriber
A.



ILR to the PDC hone register HLRL in the hone network PDC. - The specified
suppl enentary service is handled in the PDC hone register HLRL in
accordaweé’s'ﬁ%’?ﬁ the wi shes of subscriber A WO 95/ 2738ST/SEISI00357

PCT/ SE95/ 00357 24 - A first handling ackﬁowl edgenent 32a is sent fromthe
PDC home register HLRL to the roam ng register (ILR), this nmessage '
confirmng that the specified service has been handled in the PDC hone

regi ster HLR1 in accordance wth the wi shes of 5 subscriber (A). - The

first handl Lngaagkpow RauelBey atdhdwl ddfetiertd 322 liBeseReNEpem’ € B¢ | LR
and the rressa%(; i's fransforned to a secqnd-hag)c.il'ﬁgg acknow eggerrent 32b,
whi ch is seheherbeginter ShRInGo the roamingregister fiiRle thif nessagde o
the | ocal l1@onfiiriningnthat e sfetifiedliserficel has haietshahdledntn the

t el ecommruni ' sy . a at, descri o af 0QJs i th
reference tg’%gi aﬂ"’r%'ée 4§;§%%I§ﬁi tsﬁ‘#nd‘%d%%cﬁgggﬁke’gsy;&gm% ?’!%ge\tghe"%obi |l e
units MBS asubpBXibemre(Bhse stations, the base control unit BSC2, the 15

| ocal switchi % Y 4\%&% SR i gg{,ﬁgd #R2,
and -t he roam %‘?gﬁ&réﬁr ﬁgge e_er‘lnv\té/eﬁf "de'sc??? g%?ié% t he gngr egoi ng.
The PDC hon¥opBdng: Fegister nLiR capd thecmeisagends ohranatornes, #& idn

ponCﬁr ni2 89 &éaahakrraa]gzanpgeaukﬁaelﬁagehba_tesaubzﬁhimrfstAéwlit ol iR | €
In the network, for Lnst et [oa subscr, A, conjunction -
W th the | ofarRIns, TaRsebaE: SRCER! Epecathif HIRFE ety in R HGEY g
centre VBC2switwhdng cehtrerM82i{ he roam ng subscri- ber Ais |ocated
obtains information concerning those services that are available to the

. roam ng subscriber A._ _An inventive 25  nethod of procedure; which wll no‘

be descri be@igmuxeo? it XuRENakas thei Bame kpleqammunications systepEs @3y
| ocal switchhae @estrbe@Nih the WROIHGIINY Wwith ¥ee@réacebes Fidiwwead, for

A e L R N O ST EUORT TR O
and MS2, the base stations, the base control unit BSC2, the
15 1local switching centres MSC1 and MSC2, the home registers HIR1
and HLR2, and the rdaming register ILR have been well descri-
bed in the aforégoing. The PDC homé regist__er _HLRi in the home
network PDC contains information .concerning supplementary
- services for those subscribers that are domicile in the
20 network, for instance the roaming subscr_iber A. In conjunction
with the localizing procedure earlier described, the GSM local
switching centre MSC2 in whose cell area the i‘oaming subscri-
ber A is located obtains information concerning those services
that are available to the roaihinq subscriber A. An inventive
25 method of procedure, which will novj be described, informs the
local switching centre, in this case the GSM local switching
centre, that a supplementary | service' has been changed, for
instance to the service "block on outgoing calls". The change |
_ in service may have been ordered, for instance, by the
30 networkoperator who handles the supplementary services
available to the roaming subscriber A, The method includes the
‘following steps: |

-~ Sending a first change message  41a from the PDC home
register HLR1 in the home network PDC to the roaming register



30’ net wor koper at or who handl es the suppl enentary services available to the

roam ng subscriber A The nethod includes the following steps: - Sending a
first chang g6 4la fromthe PDC hone register HLRL in t
nef wor k PDC e roarri ng register WO 95/27382 - t}%rg%‘m”

PCT/ SE95/ 00357 25 ILR, this nessage 4la infogging that a change of

suppl ementary service has t aken place. The first change nessage 4la is
received in the roamng register ILR and is transformed to a second change
nmessage 41b, which is sent fromthe roaming 5 register ILRto the GSM

| oca: swi t chi ng rER; thidgdssage ha&;ﬂﬁlﬁbmthwﬂaﬁl\&hanié@fcbﬁpglaeﬁéntary
suppl enentary service is.n in the | oc n nt.r

guest network Wl%fp?gt %gﬁgﬁg? #’é%v%ﬁgﬁ# %93 g‘@%fss rﬂ"hels
| ocal 10 swit chireceized dnvsbe rnam&aggnegisnerm atm/lits)tmaszfomﬂgto a
register LR thi @,g&r, t h f‘f“be?ﬁ

i mpl ement ed. %}écc?ﬁf ﬁnglgagc%% %phrrgtgfo%ﬁz'zcg ?'sscrecel ved In enr:%%'}#
register ILR BnEFesisten SFHR ol the é@&cm%h%%’écﬂ@icm*ﬁ%m%“4%e
which is sent fr g@q,éwmgsnegl ster ILRto the horre register HLR1L in

t he honme networkP ure 1Q illustrates the sape Iec catio
System TS as tnat dBeFRBDEe,PEevepEeRiREary Feriice Lo Bt ircthacl ol
in the system T&‘swigmanIe:emh:rd MSCRi in € girehmtv&ﬁ:k BSMbase stations,
(e pase cont 1ol Ui 1398 enhie) RERhodtbdchOR: I 6 AL 2B, 1P ol
described i@ h@%ﬁtﬂ@g& RentriecMSER indihe sneetmahvagksﬁmm the yoaning
found in the GoMdordtes WIRGNthYsfdddfgdASa conei ?Oﬂﬁagftﬂee&héheé HhR1

in the hone network PDC conta‘l:ﬁgs information relating fo the position of
the roam ng. subREeMH dMPAEmeNtRA .S\ | ocal swit chi ng centre MSC2. The net hod
now descri bed il4 ustthat efigste change | copfirmatdione 42wt is srecelivedd ishethan

roaming register ILR and is transformed to a second change
15 acknowledgement 42b which is sent from the roaming register
ILR to the home register HLR1l in the home network PDC.

Figure 10 illustrates the same telecommunications system TS
as that described with reference to Figure 4. The units
included in the system TS, i.e. the mobile units MS1 and Ms2,
20 the base stations, the base control ‘unit BSC2, the local
'switchin'g centres MSCl and MSC2, the home registers HLR1 and
HLR2, and the roaming register ILR have been well described in
the aforegoing. The aforementioned roaming subscriber A is
found in the GSM local switching centre MSC2. The PDC home
25 register HLR1l in the home network PDC contains information
relating to the position of the rbaming subscriber A in the
GSM local switching centre MSC2. The method now described
illustrates the signalling procedure that is followed when an
error hzs occurred in the home register HLR1. The method
30 includes the following steps:

- An error occurs in the PDC home register'HLRI and informa-
tion contained in the register HLR1 concerning the position of
subscribers, for instance the roaming subscriber A, has been
erased. ' '
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error has occurred in the hone register HLRL. The nethod 30 includes the
follow n steg)s: - An error occurs in the PDC hone register HLRL and

i nf or ma* $567%%0nt ai ned in the register HLRL concerni ng tA¢S/SESSMA3ZDN of )
subscri bers, for instance the roam ng subscri ber A has been erased. WO
95/ 27382 : 26 PCT/ SE95/ 00357 26 - A
first error nessage 5la is sent to the roamng register ILR fromthe PDC
hone register HLRL in the home network PDC, this nessage 51a inform ng that

an error has occurgzed in the PDC hone regi,ster HRl.. The errpor nessage is -

also sent to B o_#@rﬁiﬁrf%msaﬁr?&?%&é ﬁﬁﬂg E‘ég‘l‘lﬁ' FOFRING, KRAISKLT f of

i nstance to tHBERPDCohothe BRI thoimen regdstes NERL, iantheihahe megtwamle PDC,
ded th . . T . _ s e .

oot tions. - Cits"fEEeAGd £1£ ¥ deiny INBY We£P0E Thas baGuZHAA s e

regi ster | LR BRG home, xegistexrd HIRL s’@t%rﬁF’@_‘?;dPem‘SQQQSSEBsﬂhisﬁi‘% fsent

fromthe rganbHereghstErtd MRilch the SOV hosdl réyis€er s Ctinect&f? fdt t he

t t k,GS - A tall Jadé . in,.the: | {.tchi t
NBC2, wher of niBRFERFE SR £ BOG heeak By Leahind;gentre ML o SHEWEEC Hay
updati ng of thaveosrovidedftid®DDOhomegregibster beithhiarf drimma tsidrs @oroer-next

signals to thﬁ%ﬁ?ﬁ%%%%“%{%ﬁ 3 o5 MSC2. The ‘fol l owing two steps can be

omtted in cer g.on the configuration. of the guest

network. - A firShecfizstacrren arpande Fim is xeceivedt in thenneprdmg
register 4R fegustap fiaManral E¥bhsFbPled VY 0CsbBORAl drio Mg BT K

GSM this nessage 52a acknow edging the . receipt _of the error nessage. -
The first errwgﬁe- ety SRR %&rpgm}egep ysher FeR e g G820 | LR
and is transfswitdhingaceamtrei®sSe2 dn £he guésvwmetigexte 8SM2b, which is seft
fromthe roaning,regi [ reglst eL. R t wor k
PDC. Figure 11 if\l E’g’tt rgtgﬁ'gg ﬁe%éﬁ%ﬁ%%%%%%aévgﬁ@%bgt é%g*ggn%S%’
: wherein this notation can be used later to initiate a new
15 updating of the position of the roaming subscriber when the

subscriber next signals to the local switching centre Msc2.

The following two steps can be omitted in certain cases,
depending on the configuration of the guest network.

- A first error acknowledgement 52a': is sent to the roaming
20 register ILR from the GSM local _switc::hin_g' centre MSC2 in the

guest network GsSM, this mesage 52a acknowlédging the receipt

of the error message. S | N

- The first error acknowledgement 52a is received in the

roaming register ILR and is transformed to a second error
25 ac'knowledgement 52b, which is s_erit fxfom'th_e rbéming register

. ILR to the home register HLR1 in the hd:_l_le_ network PDC.

Figure 11 illustrates the same telecommunications system TS
as that described in the aforegoing with reference to Figure
4. The units included in the system TS, i.e. the mobile units
30 MS1 and MS2, the base stations, the base control unit BSC2,
the local switching centres MSC1 and MSC2, the home registers
HLR1 and HLR2, and the roaming register ILR, have been well
described in the aforegoing with reference to Figure 4. The



as that described in the aforegoing wwth reference to Figure 4. The units
I ncluded in the system TS, i.e. the'nobile units 30 MS1 and MS2, the base

stations, tReobgsmggontrol unit BSC2, the local switching ceng, %ggé@%and

VBC2, the honme registers HLRl1 and HLR2, and the roam ng regi ster ave
been wel | described in the aforegoing wrth rgference to Figure 4. The WO
95/ 27382 PCT/ SE95/ 00357 27 roami ng

-subscriber A has been registered in the PDC hone register HLRL as guest in
-the guest network GSM with the aid of the earlier described |ocalizing
met hod. The PDC troamngguss:mcmhsrew t!tas:oheannsegdﬁsemtdu dm ttthe hBDEf hope

that the 5 roam Pﬂgigééﬁ'rkﬁﬁi ﬁse Juedt Hetwork cam, nﬁlﬁﬁnuﬁ

MSC2. There wl | w be descri e- re |ster|ng procedure whi ¢h

carried out afte® @h‘éfs%Gﬁ%erAdﬁﬁgrkﬁﬁéle?ﬁH?-hﬁgCMMr e PDCBome

guest network CShegostée thurewith\eolitiihs ﬁmbm&m toalieleg£ebe that the
foll ow ng steps first, fi

: which 10 t d b
to the skille p’éﬁ(’)%ﬁnlgﬁé“%?&%gﬁ% f\he’rsef% 'é" Zéﬁo%ﬁéﬁ H’)ﬁﬁfesﬂ.‘ 9%2
roanm ng subscri beenfireoMEc2t. o ThierePdldpridwe hsldeacrhbe@oaedaemqnbtemg-
Th d int [ 1 s |
Toquest ts sent ProncelRE ilh ipC2Hrrida Rk Frer the EILPERbLEUA has
MSCl. This updatmﬁgeﬂeﬁtﬁstth%ﬁﬁﬂd@lt% J-F'U‘Eh?lg'&eiﬁ W%?ﬁyl%rth@ home
The authori zati Oﬂee&omtmr | pRE nﬁaﬂlibd Eﬁch&ﬂﬁsnﬂﬁ@kﬂd&:ﬂcﬁvﬁﬁeﬁkéﬂs arﬁt which

~accepted in Wit chi ng cen Cl 20
swi t(F:)hl ng ce"i‘r‘{’1 WB J'E% ‘?eoafﬁe ‘& P& gFlﬁL% D%r‘h%?’l e Ekdfled
message which i npénden and hawe nbrtohhenefbreeibéentshm ih®igoare by

subscriber Ais.located within a cell area that is handl ed by the PDC | ocal
switching centre MSCl. 25 The above nethod steps are considered to be well

known to the skit| Shezerapingreubesriben A nevescte the FDSmohiie ¥5Ydnethe
The fol |l owi ng StgEfeRELwSFRDE,. t 0 the inventive method:

- The reader in the PDC mobile Ms:L reads the SIM card.

15 - An updating request is sent from the PDC mobile MS1 to the
PDC 1local switching centre MSCl. This updating request
includes the identity of the subscriber A.

‘= The authorization of subscriber A in the home network is
checked and accepted in the PDC local switching centre MSCl.

20 - The PDC local switching centre MSCl sends to the PDC home
register HLR1 an initiation message which includes informa-
tion to the effect that the roaming subscriber A is located
within a cell area that is handled by the PDC local switching
centre MSCi. ' '

25 The above method steps are considered to be well known to the
skilled person and have not therefore been shown in Figure 9.
The following steps are relevant to the inventive method:

- A first deactivating message 61 is sent to the roaming
register IIR from the PDC home register HLR1 in the home

30 network PDC, this message 6la informing that the subscriber A
is no longer found in the guest network GSM..



- Afirst deactivating nmessage 61 is sent to the roaming register ILR from
t he Pmﬁg‘gﬁ?j’?&% ster HLR1L in the hone 30 network PDC, this nessage 6la

i nform he subscriber Ais no longer found in therﬁ{f%’as’“ work .
GSM WD 95/ 27382 2 PCT/ SE95/ 00357

28 - The roaming register ILRis updatec?with respect to the fact that the
subscri ber is no longer located in the guest network GSM - The first
deactivating nmessage 6la is transforned to a 5 second deactivating nessage
61b which i s seie oaniMe repistey IHR sisrupddtéd with PESspeet! t6héehi ng

Subscr i bor AL GBE% [ AREEERIEER G i S S Fpd LAY fRebe®
first deact nedmork GSMaow edgement 62a is sent fromthe GSM | ocal sw tching
centre MSC2.1 0 g fﬂ?é‘% n&e&?ﬂiﬁaﬁin%'-ﬁessa-graeGfl'ar Sls 45a6id

acknow edgerrent 62a 1's transtorned sec activating ac nov&edgerrent

62b whi cR i §econd feaGt ﬁétiﬁirﬂﬁﬁﬁﬂ’éf SeRE faem fhecreaming or
HLR1. 15 | tregﬂstéte Ilmda:rdst&m FDwtldd®l aa‘wirmﬂqu i ertle e eMSE2 T 3/ NEhe
enbodi nent s |§g in several ways within the scope of the present
I nventi on. M-t el ecommuni ca- tions system may conceivably

have a differ esubsnrihnmdataorebatiugshn thOCBuhacEi(he‘pIPe isfdeactivated
t el ecomuni Gt Eﬁgslggéi f’@chi ﬁﬁ%&‘ﬁs\ﬁ@ k whi ch includes

satel lite-based air |nt aces are connected to a PDC network of the

type eahPier dés%%?%’écﬁeqqﬁmﬁgl@m dgengntk, fda 18- genS\ViEeR Hitent
and throughggMe1aediuswetchifig ré@sﬁtf& m"dzawemat ro&mifig i-agister ILR.

Total Iy or oind BcHF A <At e ARRBv RdsRB Rt 628, e vt soied

there will ke rwszhc‘dnd:lddaptivaﬁmg; adlmowiadgegnent aBrierwnich nis sent :
satellite-b t eégé S t f | lon in
future tel e?oiﬁ‘?“ %‘%I gg%mﬁg Sy féén%\rlq;lmmh%cﬁﬂa EB% su %c#é%ier rm\#elgloutm de

15 It will be understood that the aforedescribed exemplifying
embodiments may be modified in several ways within the scope
of the present invention. For instance, the telecommunica-
tions system may conceivably have a different structure to
that described. an exampie of such a telecommunications system

20 1is a GSM network which includes satellite-based air interfaces
which are connected to a PDC ne’twork' of the type earlier
described, through the medium of ground-based GSM equipment
and through the medium of the roaming arrangement. Since the
satellite-based GSM systenm handles signalling in the same way

25 as the totally ground-based GSM system described in the
prev1ous embodiments, there will be no difficulty in using the
roaming arrangement in a satellite-based system. An exercise
of this nature may find application in future telecom-
munications systems in which a PDC subscriber moves outside

30 the area covered by the subscriber s network, for instance
leaves Japan, toa geographic area which is not covered by the |
PDC system but ‘which is covered by the second telecom~-
munications system which has a different net signalling
standard, for instance a GSM-type signalling standard

35 through the medium of the satellite-based air interface.



30 the area covered by the subscriber's network, for instance |eaves
Japan, to a geographic area which is not covered by the PDC system but

which is covere%féthe second tel ecom nmunications systemv\/g
diffferent n&°H ling standard, for instance a GSM type W?ﬁ
standard, 35 through the nmedium of the sat ellgi t e-based air interface.

WO 95/ 27382 . . _ PCT/ SE95/ 00357 29 There
wi Il now be briefly described a further exenplifying enbodi nent of the
i nventive concept with reference to Figure 12. Figure 12 illustrates a

;ﬁgecogglénj[ cati gmﬁeiﬁtS.WEllTﬁﬁwV\:beCP' briiectlyd described ap£urtivem exenpd iYdng
a -type e net.wo . P e ,
the illustrated 8%8@%%&% ﬁ%%%%‘?%@?’%ﬁ?{)ﬁzpr oam ﬁgﬂcgﬁ Ff&ure
t el econmuni.cat i 002.s¥FigureTIR | iklustmates | at tﬁl@éﬂ!@ﬁﬂ-éﬁ%é@ﬁﬁuﬁ&?&ﬁ"brﬁw
network which, gnig ihbighid! a9 pbRstyples HbneoHet\ior kD! land™idd wHc-iehp
illustrates an inventive roamn n ement 200 S
different to Bhegneai ﬁ&tHPFBnggﬁ%nt'ghﬁl?g tRef¥er d%@g %?@’%‘\/e‘;’fﬁﬁe
L gﬁg} ingga;r; gngelﬁgﬂhu&&ai@bgc ?ingod&ﬁﬁﬂ't”ﬁet notcénatske arternatianal -roaming.
ns et yween t

“network. The roamﬁé %&nﬁl S’s%ﬁ?s JHP seﬁ ritdimeaiate
s 1g:gnal khg% i nghmawohhﬁﬁichmeﬁsmemmazsmném&)rﬂ-ll-lmllaﬁedgGGE;?o is
- net wor T 1

§ LT gﬁ?g#&h oo R lr i G6P0 1127 £81 hbrat 68 arblAvaht 198 dddifing

means | LR1, | MSC I Ng orre r1e wor k

same nmanner a9 | nrmgemntem@egarwaeé%m 1f‘ﬁ?€e@§e§° ngmgdig
PDC2 recogni zes pheapgements q!ﬁ'uéﬁ*&ﬂédlghxméadésétfaedl ab6%eas The roaming

described. S m | AFTEBYEREnE 200 L EhLp; SupalipaS: FELIIE AL Ay SRondL
g gamsggt g\rN; ?ggerzmlahda(ieﬁoinehhss IﬁRhodndemsen. shetweén delse @:mﬂn@rk RRC1
towards the gues? ﬁe?gu ﬁ%ﬁm}? ar@]%nzé'eag'%?en%n i é‘f&osﬁncﬁgdes 2

he GSM net wor k
within the ra&m sgcwﬂar@am'm!ﬂglm veeanshdLRe2pstI THEE? 'between' the GSM

network and the guest network PDC2. The home network PDC1l
recognizes the first signal-handling means ILR1, IMSCl as a
sighalling node in the home network, j.e. in the same manhe:r;
as in the earlier described embodiments. The guest network
20 PDC2 recognizes the second signal-handling means ILR2, IMSC2
as a signalling node in the guest network, i.e. in the same
way as that earlier described. Similar to the earlier descri-
bed roaming\ arrangement 100, the roaming arrangeﬁent 200 of
this embodiment also includes a home interface §5, S7 towards
25 the home network PDC1l, and a guest interface S6, S8 towards
the guest network PDC2. Signals are moved through the GSM
network within the roaming arrangement 200, between the first
signal-handling arrangement ILR1, IMSC1 and the second
signal-handling arrangement ILR2, IMSC2, with the aid of a
30 signal transport mechanism which, in the case of the il-
lustrated embodiment, is of the well-known type CCITT No. 7.
The home network PDC1 and the guest network PDC2 will be seen
only as examples of such networks. Naturally, other types of
networks are conceivable instead of the two PDC-type networks.



si gnal -handl i ng arrangenment |LRl, | MSC1 and the second signal - handl i ng

arrangengploshbdgs, | MSC2, with the aid of a 30 signal tragﬁgié%wscham sm

which, in the case of the il- lustrated enbodi ment, is of nown
type CCITT No. 7. The home network PDCl gpd the guest network PDC2 wil | be'
seen only as exanples of such networks. Naturally, other types of networks
are conceivable instead of the two PDC-type networKks. WO 95/ 27382
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nmobi | e tel eb‘ﬁ@ﬁe Eﬁrtlnﬁiﬂw'atbsugﬁbliwlﬁlhmmrtfmcs mae uiser a tiab flene
network andu@ig fl@Ist@&Q Qiie%é‘w&‘& gwi t&n 1 e elﬁ:ﬁ%%eﬂﬁoﬁ?%rﬁf eady

For i notiinc ESHiR. BRaYrEdn (LS| PERRBLLEY Lha RubReinentes Fbe SIH SaRk!| bor
i s aut hori zadscaiibled i:nrem}:miiménts above is not necessary when carrying
out the invention. It is also conceivable that the subscriber
A will indicate his absence or presence by switching on or off
those mobile units which he has at his disposal. The design of
20 the mobile telephone unit is not significant to the concept on
which the invention is based. For instance, a mobile telephone
unit having a double radio interface, one for the home network
and one for the guest network, is also conceivable. It has
already been shown that the signalling procedure can be varied
25 in certain ways. For instance, the procedure followed to check
whether or not the subscriber is authorized can be carried out
in a telephone network unit other than the local switching
centre. Neither need the structure of the telecommunications
system be the aforedescribed and illustrated structure. For
30 instance, it is also conceivable to use satellite based base
stations. It is also conceivable to use base stations that are
wireless-connected or cordless-connected to local switching
centres or base control units. -

It will be understood that the invention is not limited to the
35 aforedescribed and illustrated exemplifying embodiments -



in a tel ephone network unit other than the local switching centre. Neither
need the structure of the tel ecomunications- systen1be t he af oredescri bed
and il ustrapgrhspisgsct ure. For 30 instance, it is also concekéggﬁé?gﬁ,yse
‘satellite based base stations. It is also conceivable to use Pons
that are wirel ess-connected or cordl ess-connggted to | ocal switching
ccentres or base control units. It will be understood that the invention is
not limted to the 35 aforedescribed and illustrated exenplifying
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scope of the fol ki #sh (oG claime 1- A telecommunications system (TS,
TSX) conprising a roam'ng arrangenent (100) for handling a nobile
t el ephone 5 subscriber (A), wherein the system (TS), includes a first

standardi zed type of nobile tel ephone network in the t’el ecommuni cat i ons
system (TS), a so-called home network (PDC), and at |east one second

st andar di zed type of nobile tel ephone network, a so-called guest network
(GSM; wherein 10 t he subscriber (A) has a call nunber which is conmon
to both the honme network (PDC) and the guest network (GSM and which
subscriber (A) is registered in the roam ng arrangenent (100) as a

concei vabl e guest in the guest network (GSM; wherein the roan ng
‘arrangenent includes a signal handling nmeans 15 (ILR, I MSC) having at
| east one hone interface (S1, S3) towards the home network (PDC) and at

.l east one guest interface (S2, S4) towards the guest network (GSM, wherein
the hone interface (S1, S3) is arranged to receive signals fromthe hone
network (PDC) and to transmt signals to the 20 hone network (PDC),
wherein the format of the signals is the



same as a signal format that occurs in the honme network (PDC), and wherein

t he gue ' %ace (S2, $4) is arranged to receive signals fromthe guest
network%h%{)*ﬁg d to transmt signals to the guest networRCT/SEIS0p3SThe

format of 25 sai d signals_heing th{ sane as a signal format that occurs

in the guest networ —emeiespeti e $Pgnal handling means (ILR 1 MSC) -
Is arranged to tran rr-f%%:%f“@@}on bgt ween the hone networ k and the guest

network via said tr EgRad-s=alir i ng r oami ngJ"m “B ! rks
(PDC, GSM. 30 2. A tel ecomuni cati omy(?t em (T Hm:" mlmm\gl m 1,
wherein the honme network (PDC) and the gquest network* (GSM- eachsincl ude a
hone register -(HLR1L, HLR2) and a local switching centre (MCl, MSC2);

wherein they,roag rbagi arrangeneént (100 ij3¢! &ld ARt S er
(I'LR) which is conn ,géedntgo ;Ee one.n t\(/(vor k) F:DC%EV?%]%‘{i rst %aéﬁ%h%t ng
i nterface (SﬁysFﬁmtﬁ hofeX} %Ffié%’éd,l ’Pﬁsaﬂq&s‘tl._ it§lephaong subscriber
PCT/ SE95/ 003EX) 33whereihathebsiysgemoqasyd ineludes h?tih‘&lte si'ogﬁid&&ﬁﬁtz(e& Rll)
in the ho apd,t ami gis st n i is al so
connect edg‘taogﬁgoégeégpg?v\grg#?ggb% \%’gggggeéglngx’?i Séi?eﬁoﬁ’& ' 3%!15@3 (S2)
in the guestsystemf(R3) , @hso-calledchomne netyork i(FPC)nt anfaat Jlna'stgclnecgt ed
bet ween the ' | t I\ff% ' glb?,%n an
t he roam ng %g&@ﬁ;:&%ﬁﬁf&iﬁﬁgr%ﬁét e ?%isrlf itt‘raletle aceéz %1; 'Jl%é‘('(c)ﬁw%ﬁe same
type as a st%"ﬁﬂia? i TRFT Mekwarde (BMidebereinohae ruypeceiber () hawda he
| ocal switcheapl uannre(a: whEch) if? redisonl €o boﬂ@fméﬁbhﬁrﬂfedﬁ?gﬁc;(ﬁﬂt %far ern
the sec i r LS. sane_type gs _a standardized interface
bet vveenoﬂﬂe %%apﬂé%tt ?ﬁ%ﬁ#gorggnﬁ%ﬁ{ VS ?réﬁﬂ 'ﬁ’f? oY SFEANERRRDF i n
t he guest neineludesssVEignal hagdling means QILR)i IMSCYnandyat AeastSpne k‘
accordi ng t On I £ qigq t h e wor
(GSM each ﬁ]%l%dlem t;erhorre 33&'5?2? fﬁﬁﬁ%?é@%ﬁé‘%ﬁﬁ (o) aind gt
least one guest interface (52, S4) towards the guest network
(GSM), wherein the home interface (S1, S3) is adapted to
15 receive signals from the home _network (PDC) and to transmit
signals to the home network (PDC), whgrein the format of the
' signals-is the same as a signal format that occurs in the home
network (PDC), and wherein the guest interface (S2, S4) is
adapted to receive signals from the guest network (GSM) and to
20 transmit signals to the guest network (GSM), the format of
said signals being the same as a signal format that occurs in
the guest network (GSM). '

2. A roaming arrangement (100) in a telecommunications
system (TS) according to Clainm 1, wherein the home network
25 (PDC) and the guest network (GSM) each include a home register
(HLR1, HLR2) and a local switching centre (MSCl, MSC2);
wherein the roaming arrangement (100) includes a roaming
register (ILR) which is connected to the home network (PDC) .
via a first sighalling interface (S1) in the home interf'ace',
30 this first signalling interface being located between the home.
register (HLR1) in the home network (PDC) and the roaming
register (ILR) , and which is also connected to the guest
network (GSM) via a second signalling interface (S2) in the

¢ This Sheet Has Been Reﬂlaced




SWi t chi ng centre (MSCl, MSC2); wherein the home network (PDC) also includes
a guest register in which subscrl bers_ vi i ng 20 the I ocal swtching

centre (MSClyoosg73e£0i St oam ng arr angenent p&SEbsioo3sy
‘includes a roaning regi connect ed {-e—Hcre—heﬁﬁe—ﬁet—mT-lr

(PDC) via a first signalliing ifierrace 88 the ho
first signalling i nt er f ac&bei ng Iocated bet ween t he m‘m ‘& (m
(HLR1) in the home network (PDC) and the roam ng regis ' M i ch

register (ILR) is also connected to the guest network (GSM via a second
signal ling int ermet( dntenfaces gtkis mmdacgiqnall;mgcmemf@m | baing

interface being | osat&d Huthwralthia dadbw teh RgNdemend f(fisc (?ﬂ the- ﬁ@est

t he guest networ and the roamng re |ster ILR); and ere| n it
first interface ’Q%é‘]q'% §ESH)c andthey Fo ?é?cﬁﬁ%ﬁ ht ¥hexein the
bet ween the honefiegtsigtetthsd) (sup idaeoguené smstﬁpe SQdatbeammﬂzed

ocal 35 o (ERFREEAER, PREURARSKRE hond RBRELEEE, (HLRL) aRd U TobAE
guest network (G8K4tching centre (MS€R) dovtherhaone nsﬁyogjts(mﬁx T8KA vherein
accordance with &, Cﬁ é?ncg*‘ﬁiféﬁéé? 1@6@“&&( @sw t?Bd Egeagé'?éﬁdar-_

net wor k (PDCX) ea home register (HLR2,

swi t chi ng centr e} nMEceaPGtVﬁEnmt]-%lv@?'ktshu‘g(me (¥5€3) and
i ncludes a guesthe NENeé rd¥gidtexR(HLRR) i €e Pilswy network $65MNg t he
local switching centre (I\/Bgl) are registered; wherein the roamng .
‘arrangenent (100) includes a roaning register (ILR) which is connected to
‘the hone netl®r k3 { GS\Kroamirg arrahgengntl (1)ndni atelecvanudirationscsjisten

h terf | t thes
hore regi ster (IS} dedRiafiPRe cli 1) Shieedn Ehathonl HAdadl (B68) afia
(1LR), and whi chth%gq%%%# network S(GM), eashhdancdydeoa; hemguﬁgslﬁ‘éewomml

(PDCX) via a secpRzpidnithld 1oealnseitenen Si?éntfetd}smesﬁsdzl)t.ewﬁaﬁein the
wherein the 15 second &gga}ééﬂg i,nter, des | ocat eg betwe n_t he t

guest netwo 1so :mc des a gues reg:l.s er in
15 subscribers v:.sit:.ng the local switching centre (MSC2) are
| registered; wherein the roaming arrangement (100) includes a
roaming register (ILR) which is connected to the home network
(PDC) via a first signalling interface (S1) in the home
, interface, this first signalling interface being located
20 between the home register (HLR1l) in the home network (PDC) and
the roaming register (ILR), and which register (ILR) is also
connected to the guest network (GSM) via a second signalling
interface (S2) in the guest interface, this second signalling
interface being located between the local switching centre
25 (MSC2) in the guest network (GSM) and the roaming register
(ILR) ; and wherein the first interface (S1) is of the same
type as a standardized interface between the home register
(HLR1) and the guest register, and the second interface (S2)
is of the same tYpe as a standardized interface between the
30 1local switching centre (MSCZ) and the home register (HLR2) in
the guest network (GSM). |

4. A roaming a’trangement (100) in a telecommunications
system (TSX) in accordance with Claim 1; wherein the home
network (GSMX) and the guest network (PDCX) each include a

This Sheet Has Been Replaced

AT




regi ster (GLR)

wherei n ywheosdzigyt i nterface (S1) is of the same type as a standardized

i nterface betvveen the hone register (HLR2) and the |ocal
(MsC2) in the 20 -ﬁmﬁ%ﬁ&@ nd wherein the second interface

S2 s of the sane!lt JP& Hstta KAAREEN] 28 nt erf est
gegl)s!ter (GLR) and Iihzbhom?*“hégﬁéter (;HiRl)I in thgmm”mm‘lmnﬁmgmm

5. A tel ecomuni cations 'sysT em TSy according to*Cl&irh 1* waerein the

RGT/SReSMEBsTent r e

in t he guest network (PDCX) and the roami ng register (ILR);

25

home net wor i LEDCeAH i gl el Varls { ToMa1eg0 e bREhY Lot TReERY) St o1

(HLR1, HLR2) Iocal svmt centre , guest regis

whi ch subsc !‘iﬁmk 3angd; they o‘(‘,%\'-‘" t&ﬁpﬁﬁ)céﬁﬁ"e ingiudes, a guest

r egi stereglI 1stduher(em)t hénr anidly subsogdbets (&ﬂaitingl WIRS Aokaan ng
regi ster

signalling i

TP (ot O, B Rt ey el vhebelal chel Rhaming

interface bean;ang;emeutl mol)eenalludelsoaeroagingereqﬂm (ILR)hahlicie is

network (P
register (IL

si gnal | i ng m@r%see(@zl)) idn the Q&!‘ﬁ 1!‘%%?#&@9 thiss

AEALE ETUA homp neciitie (Mo Ve PSR,

lA'VENlDED SEEEi.-Exterfg{é B Q.%'&t%ﬁ Iaatefé‘e@p%hleen ; hiethe 1sd:e&et(mmt L]
ocal swtc centre ( e roam.n
register (I %eq \M&\'\g"@? (I‘I"Ié%{) % %‘?‘&F&@@ ('51%‘9%5’?11 rﬂ&ﬁg& pg as
a st andaxali zvddmmtmeg:bsxsemetmman itswallmowmgm:ea to the( guest aetlwohk
t t @S t

'g'ltjgflda; glglde er%%%%s ween t%{ﬁues?née I'S éfgéﬁd@%gaﬂﬁnéﬂggaeé?
(HLR2) in t w@mcmemm segpnd segnalAinm intexfare ds bﬁ§a§9§t emf
(TS) accor diggtwéerBhe® ghest §éé‘i§§e¥ (GLRY ﬁi t'ize Ws% ﬁetb@rROYfPDCX) wor K
(PO) el b4t And FoiniHy rogfialees? (1rRY'y' Whed 5 theC il Hhtersace

15

20

25

30

( 81) is of the same type as a standardized interface between
the home register (KLRZ) and the local sw:.tching centre (Msc2)
in the home network (GSHX) H and wherein the second interface
(S2) is of the same type as a sta_ndardized interface between
the guest register (GLR) and the home register (HIR1) in the
guest network (PDCX).

5. A roaming arrangement (100) in a telecommunications
system (TS) according to Claim 1; wherein the home network
(PDC) and the guest _network (_GSH) each include a home register
(HLR1, HLR2), a local switching centre (MsCl1, MSC2) and a
guest register in which subscribers visiting the local
switching centre (MSC2) are registered, wherein the roaming
arrangement (100) includes a roaming register (ILR) which is
connected to the home network via a first signalling interface
(S1) in the home interface, said first signalling interface
being located. between the home register (HLR1) in the home
network (PDC) and the ro_aming register (ILR), and which
roaming register (ILR) is also connected to the guest network
(GSM) via a second signalling interface (S2) in the gnest
interface, this second signalling interface being located
between the local switching centre (Msclz') in the guest network
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wherein the call switching centre is |ntended to receive a call froma
cal I'i ng subs3v0BS274LS) to [Fe=robike=telgphone 15 subscr i beCT/SKo8)n03s?
wherein the roam ng arrandeﬁent FET M08@)zd:ncliudes a.r

centre (I MSC) which is connect ed t¢irhe -honme getwork (P Vi

a
signalling interface (S3) in'tthe home interface between Htﬂ Hmuulll
switching centre (I MSC) and the call switching centre (

hone network (PDC); wherein the roam ng switching centre C is aI o)

connected to the and e quimur&getsrtm t( I&)Qnamil §eFﬁ§§rf—§Gef€-S§F
in the guest int eirt\aétzefiwé N {8t ead amé\w;rehaaga etahdaraived iﬁﬁdrtbee

| ocal switchin entre I n the est ein,2
third interf age(\b r%eri I@’ ne Kegl gt (ﬂ%ﬁ) %@é %I\%%&%r gegigter, &nd
i nterface bet weerthédhesddoml insidrfacd cf€2)g imemifr eheesm) typed abeal stahdar-

swi t chi ng centgeéi\%%%l hgei,ggfgo%ag&pr éP ta% éface bﬁetﬁ?é’ {-,E,ge

I nterface ($4) as a stan zed et ween

30 | ocal swi tc‘fﬁmmt(m@) thﬁmesbmﬁmﬂ%ﬁﬁ I(G§M)t-ch| ng centre -
(GWBC2) in the guest network (GSM 7. A t el ecommuni cati ons system (TSY)
conprising a roam ng arrgggﬂrrent for handling,a nobile tel

ne
subscriber, 35 ©wherti tNge| %Eft i (HOLyip. A (FR)cH ﬁ gations
first standardi zesydtygre OFs)oactorthgpitenanyetoms kof nCléaims 2, 3, 4 or 5;

| . !
Lol ecormuni cal | o Sk B Ao 3igak | PR TORIEN bne 3 dbetl PR e8de
so-cal | ed guedt r@hbrﬂimag aapteen (GHSCQ.t)hsmeb‘sn-nhét@% call swibehing
whi ch is conmon tq,Agtd 1Ehfn£'8ﬁﬁe§¥d(‘9'&5e?.§g%)ca§ﬂdffaﬁ £E§§.§.19ﬁt ¥@h&criver

(PDC2), and the 5 roam ng arrangenent I ncludes a T1rst

si gnal - handl i ng n@éﬁ‘? to L Rhe de telepheny guksgriPeRald) i nghaxein the
(ILR2, 1 M5C2) an&o’ﬁmirﬁgaatraagem (Dbe) fita udts a Yoan inh BU4d thd ngosen tre

netvork (0] *nfhiol Sl of s SUERhpbEAR" 13" Ent Bome pe RIS 55 s
receive signdls foluind sighaldimgt intaérface (S3) in the home interface between
the roaming switching centre (IMSC) and the call switching
centre (GMSC1) in the home network (PDC); wherein the roaming
switching centre (IMSC) is also connected to the guest network
(GSM) via a fourth signalling interface (S4) in the guest
20 interface between the roaming switching centre (IMSC) and the
local switching centre (MSC2) in the guest network (GSM):
wherein the third interface (S3) is of the same type as a
standardized interface between the first call switching
centre (GSMC1l) and the local switching centre (MSC1l) in the
25 home network (PDC); and in that the fourth interface (s4) is
of the same type as a standardized interface between the local
switching centre (MSC2) and a second call sw:.tchmg centre
(GMSC2) in the guest network (GSM).

7. A roaming arrangement (200) relating to a telecommunica-
30 tions system (TSY) for handling a mobile telephone subscriber
wherein the telecommunications system (TSY) includes a first
standardized type of mobile telephone network in the telecom~-
munications system (TSY), a so-called home_'network (PDC1) and
at least one second standardized type of mobile telephone
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(PDC1l) and to transmt signals to the hone network (PDCl), wherein the
format of the signals igs he same as a signal format that occurs-in the

hone n DC1) , interface (S6, S8) is arranged -
to receﬁ'%g'?fs al's 15 ueSt=aet wor k (_wt '
signals to the guest networ KTEM bgef ormat of said signals be| ng the
same as a signal format th ' e guest n m“m@mn .
ng a roar’rﬂ 100

A tel econmuni cati ons system (TS) conﬁ
200) relating to a tel ecommunications system (TS) atcofdi'ng to any one of

dains 1, %Aetivork, S5a fsovcalléd \hrest nn&twbﬂ:st (Ppe2pf twikexEin | €he

Lol ephone et Rs €U e bDGH: 4 45 LEimph L6 e Bip nome
t el ecomuninstwanis (RpQlJnapdsthecguashonetwork n(RRCR) i+ @It'éﬂoﬁb@ergamngl ber
(A) which isr@Adigdierter edov) t Ank1tdlds namﬁ.-s\&hlﬂg@él%ﬁmﬁ ﬂeahsa 30

first standardi Zed txie of _nmobil e teI e net a Sso- cal honme

net wor k ) PEGIRYy {¥ECL) ANDARATRBE T‘Q)ﬁ‘%ﬂﬁst((;%eﬁﬁﬁgz
st andar di zefhd y#& Déas®bohe heinepfmterrmwrdss a SO CedwErdguené Nomeor k

(530 1+ DB OB SRR LTS sl bR BT

i s regi st ertmwamdskhenghgstisnétwoykdoPRE2) £ Whezteﬁen tdvechpuenbnket Pack

wh h
) S Sk o L s erow o ol e

| ocat ed n PRGY) apdktFhikh . to?f&“?%%at°sﬁ?ch‘?‘ﬁ”€%€ﬁ‘§?’é"(&%@} '
V\qgg)el g th@ﬁdﬁaprﬁn%d?sﬁ?t? ggﬁ thet em;his)s ulecluxﬁeSsa\'I:\nhef Qiﬁsﬂtﬂhgsﬂqﬁangenent
Sori ber (nf ek FRE ey J5 Eharhie e ont (Pochf . 4k Snetpihthg cc
net wor k _(G@‘@estandlt\dnﬁae:m (S6e S83niisgadaptedeto( repive sibgnatsefirom t he
Lgﬁg' ; ZW: ; R %ﬂ&%% ﬁ&t&éﬁ@(éﬁbiﬁ%ﬁ&'%t tPEhURIK é@Mlé‘% ghaoghdst Ne

1 network (PDCZ) , the format of said signals being the same as

a signal format that occurs in the guest network (PDC2).

8. A roaming arrangement (100, 200) relating to a telecom-
munications system (TS) according to any one of Claims 1, 2,
3, 4, 5, 6, 7 or 8, wherein at least one of the mobile tele-

.20 phone networks (PDC, GSM, PDCl, PDC2) includes at least one
satellite-based air interface.

9. A method relating to a telecommunications systenm (TS) for
handling a mobile telephone subscriber (A) which is ad-
ministered with a call number which is common to both a first
25 standardized type of mobile teléphone- network, a so-called
home network (PDC) in the telecommunications systen (TS) and
to a second standardized type of mcbile telephone network, a
so-called guest network (GSM) in the telecommunications
system (TS); wherein the home network (PDC) inc:_ludes a home
30 register (HLR1l) in which the subscriber (A) is registered
permanently as being domestic in the home network (PDC);
wherein the guest network (GSM) includes a local switching
centre (MSC2) which handles signallintj to and from mobile
units (MS2) that are located in a cell area handled by the

"l \‘i\eﬁif"



10 the hone network (PDC); wherein the nmethod conprises the steps of -
activating a m)bi | e unit ﬁ]"""" Lecated-_tn-the guest network in the cell

area of the Jug t chi gTreBrBHET(MEE:\ta is activation being effected
by t he subscrl ber 3?%) 15° - gepdkognfrom i he nmobile (MS2) 1"6'? BES033,|

switching centre (MSC2) an- ur}da’ffﬁg—i‘:eaﬁgsr“ ) which Tncludes the identity
of the subscriber (A); - establishing in the ocal swt ( )
in the guest network (GSM that the subscriber is- permﬂﬁuﬂmuﬂmllw
regi stered in the roam ng regl ster (ILR), with the aid he Yy dént Pt y* of
the roam ng subsfgdbpe rsw(l@chmgcaeﬁ&agsnda )FUGREELIALLHY ta&ebhma%wﬂaﬁa
(A) as a guest in the guest net wo ; - aceptlggtheathé)rlz)gtlg’ﬁ‘r
the subscriber (3Ystem, (X§) ipgludep, 3o _F Pﬂe?%%g’) 5?‘
fromthe local siméThdeg ap@bhhdn@l\zﬁéaistfertmmoam whicthothé esukigdxibemn (A)
initiation nmessa t

subscri ber (A %P&ﬁ?&%ﬁ?}e r%gg%%isrvemat {Bﬁé’l@g eﬁ'%gbp%s@%ggﬁﬁ f}?ﬁe TQJ&%St
updating the % oamétrorkgi(G66M) ;( lard whereimethewrgagiingorregister s(EEB) i Bar
(A), i.e. the '%&&é&hta%ﬁsnigi { \Blefbching "Befitfa! (REEVCILA Eﬁ@Mguest

sending fromthe roam ng regi ster one regi

ster
home network ( PR§twerk é‘°3§he hone WH’FQ%(W&E&Q %HfMPGn
to the effect theétdbex SUDEy; Mieredn taefﬁaaﬁoarcé erises e IAGpE OFf

e p o oebis 3 i, b A8 oo
relating to ¥t elrecehvenceXhtameses of) themlEea]l swu.dncﬂung centirei (MBC2)hethis
the met ?ﬁféciz?cl 1V 4€16h Beiny erfcte®BYItRE dEHMEEISet OFR) ; SW 1 Chi N
- sending from the mobile (MS2) to the local switching centre
(MSC2) an updating request (1) which includes the identity of
the subscriber (A);
15 - establishing in the local switching centre (MSC2) in the
guest network (GSM) that the subscriber is permanently
' registered in the roaming register (ILR), with the aid of the
identity of the roaming subscriber (a);:
- checking the authorization of the subscriber (A) as a guest
20 in the guest network (GSM):;
- accepting the authorization of the subscriber (A) as a guest
in the guest network (GSM):
- sending from the local switching centre (MSCZ) "to the
roaming register (ILR) an initiation message (4) which
25 includes information to the effect that the subscriber (A) is
found in the local switching centre (MSC2):;
- updating the roaming register (ILR) with the new position of
the subscriber (A), i.e. the local switching centre (MSC2) in
. the guest network (GSM):
30 - sending from the rdaming register (ILR) to the home register
(HLR1) in the home network (PDC) an updeting message (5) which
includes information to the effect that the subscriber (A) is
found in the roaming register (ILR); and
- updating the home register (HLR1l) in the home network (PDC)
35 with subscriber-relevant information.
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roam ng register (ILR) an information request (2), this information being

requi re%%gﬁ@izﬁ:k subscri ber authorization; and 10 - sending fromthe
. roam ng (ILR) to the Iocal switching centre rmation
response (3) which cont '=t| required to check subscri ber

aut hori zation. 15 #mmaem at i ng to muons system
(TS) according to > ‘repLSCBDM 8; lherein t‘m‘“um(“m j PDC)

i ncludes a call sw LRg-—eertFe ) which i s conrect'ed to the homa o

register (?Lﬁzb) | a!AdnieQHdaer*’élfiﬁiﬁib atd wtgﬁﬁ&ommoaﬁm% m%m% repgy n
arrangenent inclu SW | IS
connegt ed t o3FFEY 535‘.% ﬁa 91953,%9 {;g{ﬁ}n ‘%C%}Fe?“g“-ﬁ"ar@“ié‘f‘%ﬁ P?ﬁs"f he -
steps of - a calling subscriber (CS) calls the subscriber (A) from a public
svmtchedtelgtgg}fd u e

system (TS), \a/nere ﬂﬁ'v\g égl :E&e (f§% ) h@.lt-.Eﬁ?L ﬁt ST romt hgﬁge%rl C svm ched
t el ephone nefRAmLngni regishen) (ﬁgﬁ)h@%aﬁpfmﬁpng m&%t (ERBCL)thEs t he

hone net wer k j HiPBEhatiohtbéing riequird®teadledwsubbbpgbes Huthddfudori 0 t he
hone 30 re |ster (HLR1) a flrst query (22) enquiring of the l'ocation of

the subscrib® (A) - sending fromthe hone register (HLRl) to the call
swi t chi ng cert reedivief) from rther eoaming (Ayisterh (IDR)udss théi ridcal

addr ess 10 UUGALARILAD A (SCR 48 (hMEEkacTtn repbfRlRhdaliis ol

fromthe cal centre 3 e roamn
(1 MSO) with teatainsof tlaef i isfomting neequived 2490 wigheck ncaum:tlm'
first addpesgutAMENRERieREET - : 39 - sending fromthe roam ng sw tching
centre (IMSC) to the roamng register (ILR) a second query (25) asking for' _
the | ocation of the subscriber (A);

11. A method relating to a telecommunications system (TS)

 according to Claim 7 or Claim 8; wherein the home network
(PDC) includes a call switéhing centre (GMSCl) which is
" connected to the home register : (HLR1) and to the roaming
15 arrangement (100); wherein the roaming arrangement includes
a roaming switching centre (IMSC) which is connected to the’
roaming register (ILR); wherein the method comprises the steps
- a calling subscriber (CS) calls the subscriber (A) from a
20 public switched telephone network unit (PSTNA) in the telecom-
munications system (TS), wherewith a call signal (21) is sent
- from the public switched telephone network unit (PSTNA) to the
call switching centre (GMSCl) in the home network (PDC);
- sending from the call switching centre (GMSCl) to the home
25 register (HLR1l) a first query (22) enquirlng of the location
of the subscriber (A):
- sending from the home register (HLR1) to the call switching
centre (GMSC) a first response (23) which includes a first
address to the roaming switching centre (IMSC):
30 - forwarding the call from the call switching centre (GMSC) to
the roaming switching centre (IMSC) with the aid of a first
routing message (24) which includes the first address;
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- 'sending fromthe roamng register (ILR) to the roaning 5 swi t chi ng
centre (I MSC) a second response (26) which includes a second address to the
| ocal switc r T JUERt network (GSM; t he
cal | fromtﬁwe@%é{g?n% Erih _’t‘?"gql( I\/SC) to the | oc Lntre
(MBC2) with the aid ofj REY ti gg nmessage age (27) which includes

t he second address; and“::'ﬁ"r'fal I zi ng the caII fromt mn‘“ﬂ Ed

t el ephone network unit (PSTNA) to the nobile (M32), \m‘m

connection (28) between the local switching centre (MSCZ) &nd"15 t he
mobil e (MS2). 12. sénddhgodrom a:hengdammg eswitehving ceéntre ¢yMSeM €dSkhe

g 1 © ShR g SRR BERROUITRID I Ydra GRS (96, | EERBGC pboa B0

arrangenment (10 hoie
network. 13. A h@@ﬂ‘b&lon@étﬁhﬁg Stubs&rtl@l%((MUm cations system (TS)

according to dai Ele%d‘ihgdﬁ‘dﬁ lhe WP8aRIAG! g"i%tt@id i€o €Rel PRaming
further step of 2 | ecti %fromt e | gcal chin ? centrgn I\/ISCZ)

in the guest®ne® Fﬁhf@l\ﬁe’gz%é &’nﬁrﬁ%‘?"’f’%”ﬁ?@%{
(100). 14. A rreﬁ@bdsxed addieds to thleerEnnswatbhmngsqenm((rtsczso in the

according to wherein the home register (HLRL) in the
home net wor k ( |nc %eﬂran Mr)rfatlon relating to those suppl enentary

services that ar&£armandisigthe eall froscthe noaming ewitching gentne {gMSC)

conprises the si§nhdfiodal switéﬁﬂﬂ?“&eﬁé?&‘ iMScIPRIith ¢hel af&/RF2 of 8ekbfa
roam ng regi sterﬂ(‘FLR via the | oca SWIt;hI n centre MB5C2) in. the guest

net wor k ( G\ 1R9 PeRFIIR) (Juahichs address; and

PCT/ SE95/ 00357 40funholieuhgortw éa)lilowrbhe ﬂi&JSptﬂbbﬂE évitohedectelephond! e
a suppl ement ary nétwdtk Sunit (PSTNA) to the mobile (MS2), by establishing a
connection (28) between the local switching centre (MSC2) and

the mobile (MS2).

FVV}—’E&

15 12. A method relating to a telecommunications system (TS)
according to Claim 9, said method comprising
- collecting from the roaming arrangement (100) a roaming
number to the home register in the home network.

13. A method relating to a telecommunications system (TS)
20 according to Claim 9 or Claim 10; wherein the method comprises
the further step of |
- collecting from the 1oca1 switching centre (MSC2) in the
guest network (GSM) a roaming number to the roaming arrange-
ment (100). - ‘

25 14. A method relating to a telecommunications system (TS)

| according to Claim 7 or Claim 8, wherein the home register

(HLR1l) in the home network (PDC) includes information relating

to those supplementary services that are available to the
subscriber, and wherein the method comprises the steps of

30 - sending from the mobile unit (MS2) to the roaming register

(ILR) via the local switching centre (MSCZ) in the guest

network (GSM) a first handling request (31la) which includes
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- transformng the first handl i ng request (3la) to a second handling
request (31b) which is sent fromthe roamng 5 register (ILR) to the
home register (HLR) in_the hone network (PDC); and - handling the

suppl en¥A B3 er vi clein er (HLRL) in the REIVREINGHr k ( PDC) )
‘Ems u%f?m SEN

i n accordance with t | Gatrd on g| en by the—subscriber—(A~ 10 15. A
met hod relating to a mrunt-eatens®Qyst em ( Caim 12,
wherein the method conprises the furt her st eps }ﬂm !ﬂgﬂ the hone

register (HLR1) in the hone netvvork 15 (PDC) egi ster

e e e MQL k&?\ﬂ ‘{h subscr é)er sp\é&)fcl C%?llg;ov@oegggalgagdl ! ng

of the service 1n accor ance W Ion;
transform rﬁymbement@rnasmigeacknovm edgenent (32a) to a second handling

acknow edgmazﬁ%ﬁi% 1¥st Handdlng z@%ﬁé’& @MW ge gRRbnfr OM
the roamn ster to_ihe Il e unit via the | ocal swtching
centre (M -‘Bngﬁefﬁﬁ%d(?%P&t"f l}{ dssent éﬁﬂ%ﬂ?c%ﬂqw TegiskerTs)
accor di rg tgrmpltm the homel Fegisteer ¢HIR1 jeimaire hegies netwdrk (POELRL) in
t he hone netlﬁrk (PDC) and the |l ocal switching centre (MSC2). includes

i nfor mati o 1@l at i ng to those supple- mentary services that are avail able
to the subscrhandling, taedsmﬂmmmmrtsvdqmrﬁmme hqnesregister-

sendi ng fromﬁ{f) hg_ge wlﬁaﬁ%l el gﬂ}ﬂ hgﬁea???gag\”n to

t he roam ng regls # ssage |ch |n orms t hat

a change ofSRpbF g@ﬂ/l‘ﬂetﬁﬁss\‘giﬁﬁnf ®EcEA) -« transforming the first

change nessage (41a) to a second change nessage (41b) and sending the
sorers JEEHE, APy AR P SO B ERR B0
servi ce chawgordingietooliain P27/ $hegeino3Eve method comprises the
further steps of . _
- sending from the home register (HLR1l) in the home network
(PDC) to the roamizig register (ILR) a fit_st handling acknowl-
15 edgement (32a) which aeknowledges'handling of the service in
accordance with subscriber specifi’cat'ibn; and
- transforming the first handling acknowledgement (32a) to a
second handling acknowledgement (32b) and sending this second
: acknowledgement from the roaming register (ILR) to the mobile
20 unit (MS2) via the local switching centre (MsC2).

7

16. A method relating to a telecommunications system (TS)
according to Claim 7 or Claim 8, wherein the home register
(HLR1) in the home network (PDC) and the local switching
centre (MSC2) includes information relating to those supple-
25 mentary services that are available to the ,subscri'ber (A), and
wherein the method comprises the steps of | |
-~ sending from the home register (HLR1l) in the home network
(PDC) to the roaming register (ILR) a first change message
' (41a) which informs that a change of supplementary service has
30 taken place;
- transforming the first change message (4l1a) to a second
change messége (41b) and sending the second message from the
roaming register (ILR) to the local sWitchinq centre (MSC2) in
the guest network (GSM):;
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4T swi t chi ng centre (MSC2) |n the guest netvvork (GSM; - sending to the

roam ng regiwoesni3iR) frprAHrE—ocar—s5y 41l ng centre (h/BCZ)pcﬂsmﬁo est
network (GSM a first. chahdé!@ERRbBWHAGHRERY (42a) ges that

the 5 change has been || npleffL&@EDand - [itgaansf or ni nﬂ “ﬂ{‘ _ge
wor kK

nmessage (42a) to a second change nessage (Z2b) which i

roam ng register (ILR) to the hone register (HLR1) in

(PDC). 10 17. A nethod relating to a t el ecommuni cat i ons system (TS)
accordi ng to d armnotingl the-ssupplenentary servicegi change Hlim)tlm tliegal

hore net wor k (PDQu%BﬁﬁxBecéﬂﬁi‘é Fﬁéﬁﬁ'm&ﬁnbﬁﬁsémofﬁc

I nformati on concerning_those squ ntary sérvices that are aval | aglpe to

the subscriber (A),seffing ko eFRaP‘FrégnﬁWtﬁﬁ"rp“%)s n; i ghe Jrocal
sending to the rgetitehihgdicentre( (MSC2)r dn the buestr agtwork ((GSM)) a First

nas oceurred Pn PRAPABNATERTLNAIERS) (4287 | whlhe 4%%%%%% thaf o
t he 20 hone re@angerhhadkeemrﬁmplmen#edelam ng to the position of the

subscriber (A); = %fsen e ‘;t:ifét Sagés”?&‘%ﬁ@ﬁéa%oté 2ce¥edna

error nessage (51b) an secon oam ng
regi ster (ILR) t&hange eeasasm (42phvhich A8 FQBEZ from the |WW%G’@&15*=91'

network (GSM; apgLr)nebi €ie iNbnd¢dgiEtiers (HLR) Nin ¥ MhoneVRetwolrke (PDE

for information concer ni ng the position of the subscriber (A). 18. A met hod
relating to a tel econmunications system (TS) 30 according to C aim15,
conprising the farthed me¢hodofrelatdmd rep a0 tielecommunigatignst eystemR)(TS)

fromthe |ocal %ES?h?ggC%B\AEiC& Con}:r'r '2:1%'1 gueﬁheg‘éﬂo%e(ﬁﬁ% %g?i%g%ﬁ

error acknow edgenen e error nessa

recei ved; and 35(Hm1)trlahsﬂ!# nheget Iﬁé"—f"PF& (PDCYr and rehe cligeatneWitehingo
a second error aEEﬂﬁ%e@ﬂSGﬂvt 1ﬁ5ﬁﬁde§nﬂn§@fﬁbtﬂ£bﬁfbdhdt&‘iﬁﬂﬁ @hode supple-

acknow edgement f rg@ary sér%j‘ ceng f&;a% g;[:'grav(ailllg)blteoté Q:%e subscriber (A), and
15 wherein the method comprises the steps of
- sending to the roaming register (ILR) from the home register
(HLR1) in the home network (PDC) a first error message (51a)
which informs that an error has occurred in the home register
(HLR1) in the home network (PDC) and that the home register
20 lacks information relating to the position of the subscriber
() . .
- transforming the first error message (5la) to a second error
message (51b) and sending said second message from the roaming
register (ILR) to the local switching centre (MSC2) in the
25 guest network (GSM); and
- noting in the local switching centre (Mscz) the need for
information concerning the position _of the subscriber (A).

18. A method relating to a telecommunications system (TS)
according to Claim 15, comprising the further steps of

. 30 - sending to the roaming register (ILR) from the local
switching centre (MSC2) in the guest network (GSM) a first
error acknowledgement (52a) which confirms that the error

message has been received; and _
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42 home register (HLRL) in the honme network (PDC). 19. A nethod relating to’
a tel ecommuni cations system (TS) according to - C.aim7 or Caim8, wherein

t he ho network 5 (PDC) i ncl udes a |l ocal switching center (MSCLl) which |
handl es ?95%?3?. el e units (MB1) that aPETISESSE0IS i n a

cel | area handl gdthis $hest bé‘éIBEﬂﬁchl ng cent I’ml n the
met hod conprised| the RESHSTED - seljdi n#d rom t h HLR1) in
+€ (7.9 e roam ng reg “ﬁ\ T\‘

t he hone net wor K
deactivation nessage (6l1a) which inforns that t .crm es (A |s

(LB 1o & ho erarbdolld” ¥ne HIEKS | pEvS Afcke%diteh%%w%pré@t Lo

guest net wselconl errp@Skicknowledgementi n(F2bje &nd sentting isaid (men!md;age

(61la) t0 ae34eRNHcKAB ié%@ﬂ%ﬁéﬁ%&% Vet 1308 SESUe

deacti vati on nessa e roamng_regi st e cal SwWtching
centre (NSBORE Heggétgﬁem&ﬂ pgtwork Q@i bvating subscri ber
(A) data in the | ocal switching centre (I\/BCZ) - sendl ng a first

flgatcthgv f); g g&% Et FSGZaé_' frorg t he I ocal itchin éﬁ‘ce%{ eTé)I\/SCZ
deacti vat i accaridingl d:d:g@l:erim (B2 c:baiamsacowtled'ednt ltmet mmaaie‘tnw:ﬂdgeﬁent
ook o KB e e S S BB, cARERRRERET R i 57
AVENDED SHeggnalling to and from mobi ts (MS1) that are located in
a cell area handled by the local sw:.tching centre (MSCl), and
. 10  wherein the method comprises the steps of
- sending from the home register (HLR1) in the home network ‘
(PDC) to the roaming register (ILR) a first deactivation '
message (6la) which informs that the subscriber (A) is no
longer present in the ‘guest network (GSM):
15 - updating the roaming register (ILR) to the effect that the
subscriber (A) is no longer present 1n the guest network
(GsM) ; '
- transforming the first deactivation message (6la) to a
- second deactivation message (61b) and 's-e‘ndihg said second
20 deactivation message from the roaming register (ILR) to the
local switching centre (MSC2) in the guest network (GSM):
- = deactivating subscriber (A) data in the local switching
centre (MSC2):; ‘
- sending a first deactivation acknowledgement (62a) from the
25 local switching centre (MSC2) to the roaming register (ILR):;
and ' :
- transforming the first deactivation acknowledgement (62a)
+to a second deactivation acknowledgement (62b) and sending
said second deactivation acknowled‘g’emeht ‘from the roaming
30 register (ILR) to the home register (HLRl) in the home network
'PDC)
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