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Technical field The present invention relates to an arrangenent and
to a thod for increasing the range of at |east two_tel econmuni- S
cation netvﬁ%l??a‘, cal l ed service networks having nutual | JCTREGBOHP; f or ent
speci fi ed standards. “% Description of the®*background art The

i ncreasing need for nobility in tel ecomrunications 10 systens requires

the tel ephone naitsdck and @RY8hgbRENEl for incrdRAnIPhedkaRfEagor A Nat ural
solution to i na erdistPmiviaication UROGNGK {inla fR1GCoRmuALESt EpRONE net wor k
IS to expand tleystem. network. The expansion is optimzed to suit the
speci fied networ k standards. European Patent Application 0 602 857 15
di scl oses anot peehfiOkal i £lef®r extending the range of a t el ephone

networ k. The application. il lustrates hqw.the services in a fixed

t el ephone net V\SBE PXespRt, é‘é’é’ﬁé‘&"f’f‘aﬁ?ﬂates Lo, &% AYXANGEgRnL rﬂ%{ 1%° Ui t
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as though it hS4EEBERNE SRRFH t?ﬁg am unit and access is given
to the services of the fixed network. Another solution is disclosed

in Internati onshf'ggi?g%?‘g\p‘ggifezg’; iﬂbﬂé@o&d ag /13112, which illustrates a
Be

met hod of affording access to a ground based

t el ecommuni cat FBRs tHa¥eafingeneed far omakiildtyppin chelesommuninativn i ons
for extendi ng systems iiquifiie BheWddlidbhoney metidd f t8d adwal 18tgedar d,
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geographical range of a telephone network is to expand the

network. The expansion is optimized to suit the specified

network standards. European Patent Application 0 602 857

i5 discloses another solution for extending the range of a

telephone network. The application illustrates how the

services in a fixed telephone network can be reached trans-

parently from a mobile unit located in a mobile telephone

network. According to this’ publication, all outgoing calls

20 from the mobile are first routed or directed to a program

unit in the fixed telephone network. The call is then treated

as though it had been setup from the program unit and access

is given to the services of the fixed network. Another

solution is disclosed in International Patent Application WO

25 94/13112, which illustrates a method of affording radio based

access to a ground based telecommunications system. The

aforesaid applications teach solutions for extending a

telephone network having a specified signal standard, so as

to cover a wider geographical area. If the solutions illus-

30 trated in these publications were to be applied to extend the

coverage area of several networks that have mutually differ-

ent specified standards, the total cost for each network

proprietor would be far-reaching. US Patent Specification US

5,303,286 discloses a telecommunications system which

35 includes PCN-system (Personal Communications Network) which

has been integrated with a cellular network. The PCN-system

is a part of the cellular network and when the PCN-system is



30° trated in these publications were to be applied to extend the

coverage area of severat—metworks that have-nutuoatty differ- ent

spgeci fied standards, the total cost for each network proprietor would
be far-reachin US Patent Specification US 5,303, 286 di scl oses a

t el ecomuni ¥ gﬁﬁ@“&ysten1mh|ch 35 includes PCN- system ( FSI&EAGR0S10
Commruni cati ons Network) which has been integrated with a cellular
network. The PCN- system is a part of the cellular network and when
the PCN-systemis 2

heavily | oaded certain frequencies in the cgllular network can be
allocated users in the PCN-system The tel ecomrunica- tions system
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proposed in the peC| ronT1s
provi de system A@%isyBrrmy ianBerFetved as PééBBrESe%FYSQ dmdshe PENrnetwork
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in addition to ﬂ%ﬁ@%lﬁé&@y%&e %wqﬁkéorhécsgsat Fenboth| pyst:ems

conpl i cat exb solution proposed in the US Patent Specification is compli-
cated and fails to provide system flexibility and also
requires a standard radio interface that has been specially
adapted for the two systems that are included. The addition
of further service networks having different types of

15 specified signal standards would require further adaptations

in addition to those already made and make the solution still
more complicated.

Summary of the invention
20 The problem with extending the geographical coverage areas
of several telecommunications networks that have mutually
different specified standards reside in the costs that are
entailed for the network proprietors in extending each
individual network. Endeavours towards optimizing telecommu-
25 nications networks, so-called service networks, has long
constituted a mental obstacle to using a common telecommuni-
cations network for several telecommunications networks that
have mutually different specified standards. A specified
network standard is defined as the signalling protocol used
30 by the network in communicating within said network, i.e. the
*"language" signalling nodes within the network are used to
communicate with one another. Another problem encountered
when extending the geographical coverage area of a network
is the requirement of a common interface to subscribers in
35 the common network. A common network subscriber may belong

to both a ground-based service network and a radio-based
service network.



Summary of the invention 20 The problemw th extending the geographlcal

cover age—areas of—several tetecomuni tatTons net wor ks

mut ual |y different specified standards reside in the costs that are
entailed for the network proprietors in extending each i ndi vi dual
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home network to be effected with the same specified signal-
ling standards as those used within the home network. The
radio unit includes an access part which, wvia a radio
connection with the access network, handles the establishment
15 of the transparent connection to the home network through the
access network. The radio unit also includes a service part
that can transmit and receive the desired signalling messages
via the transparent connection. In this regard, the service
part receives and transmits signals with the same specified
20 signalling standards as the standard used in the home
network. Thus, according to the present invention there is
first established a signal carrier through the access
network, between the access part of the radio unit and the
home network of said unit. Messages can then be transported
25 transparently through the access network, via the signal
carrier between the service part and the home network.

In signalling between the radio unit and the home network a
transparent data carrier can be established through the
30 earlier mentioned transport network upon request. Data can
then be transmitted between the service part and the home
network of the radio unit with the same transmission rate or
speed as that used in the home network. Audio data {speech)
and video data are examples of data information having
35 different transmission rates in different service networks.

An object of the present invention is to extend the geograph-



radio unit belongs, the so-called radio-unit honme network. 10 Thi s

enabl es communi cati on—between—the radi o unit -anrd—the— home network to
be effected with the sane specified signal- | ing standards as those
used within the honme network. The radio unit includes an access part

which, via a ™R96$45064  connection with the access network, PSASELHISNC
establ i shnent 15 of the transparent connection to the hone network

t hrough t he access network. The radio unit al so includes a-‘service
part that can transmt and receive the desired signalling nessages
via the transparent connection. In this regargd, the service part

receives and transmts signals with the sane specified 20 signal l'i ng

standards as the fésndayeloddiffbPenbos@rvice Me@WwoRkE. Thus, according to
the present invention there is first established a signal carrier

t hrough the access net wor k, between the access part of the radio unit
and the homeThis vdviecst can be (athievess bygusing an pegess netwoxlowhdch2s

transparently thr9ggeomiién ae6e FarkdlceO ietworkst Maviingnadi fferentC Hpdcdtied
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network upon requesffelditd eta transmifgfoherdteaism tted between the
service part and the hone network of the radio unit with the sanme

transm ssion rate or speed as that used in the honme network. Audio
data (speech) Anotinr whjectdaf dher énveatpdmsisofodmttarnicel 6l enibili yaforg
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obj ect of the presenj invention is to exte Lhe,geogr,aé)h- o,
achieved in accordancg with the invention by providing the
access and transport networks with a radio transmission

facility.

is Another object of the invention is to establish a signal
carrier through the access network, so as to enable a radio
unit located in the access network and registered as a home
subscriber in one of the service networks, the so-called home
network, to communicate with the home network with the aid

20 of the specified signalling standards of said home network.

Yet another object of the invention is to establish, when

required, a data carrier through the transport network so as

to enable the radio unit to transmit data with the specified
25 data transmission rate of the home network.

One important advantage afforded by the invention resides in

the enhancement of mobility and flexibility achieved with

regard to subscribers belonging to the different service
30 networks.

Another advantage afforded by the invention resides in the

low costs entailed by the enhancement for increase in

mobility and flexibility in comparison with the costs
35 entailed by extending each service network per se.

The invention will now be described in more detail with



4 i cal range of different service networks. Thi s object can be
‘achi eved by ustng—anmaccess et wor k—whicth ——Ts common to Service — —
net wor ks having different specified 5 standards. The object can al so be

-achi eved by using a transport network which is como ryjice
networks h m‘g‘ different data transm ssion rates. r}&%ﬁ%#her
abject of the invention is to enhance flexibility for 10 users located in

t he uni versal network. This object is achieved in accordance with the
i nvention by providing the access and transport networks with a radio
transm ssi on facility. 15 Anot herg obj ect of the invention is to
establish a signal carrier through the access network, so as to

enabl e a radi oreferenaenitio lexempdd fyinghhembaticentse therkofinand efjist erieth as a
hone su | | 0 ' ; s,. the so-called hone
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network, to communicate wt he aid 20 of the
specified signalling standards of said hone network. Yet anot her

obj ect of the paieftdedtriptiion: difakthesrawtsys required, a data
carrier through ranspQrt ne ahl e | Q. unit
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in the enhgpngasenk ehlusbirhtés abHehdEddlily thed@PYigeaplekt Bf an
regard to subs tpeﬁ%f)ﬁgé)n | qg7t%it hg giff.er ent service 30 net wor ks.
Anot her advanté% Wr ef%{f’the L Fi t8% resides in the | ow costs
entail ed by the FAgureederits farbleckeachematic of whei tplgcommnrnicatiion ity
in conpaibson ¥{sfehewkerdinh signal and data carriers have been marked.
- Figure 4 is an overview of the access network connected to
two service networks having different specified standards.
- Figure 5 illustrates signalling in one method of register-
ing a radio unit that belongs to a GSM-network and which is
15 located in the access network.
- Figure 6 is a flow sheet illustrating the signalling shown
in Figure S.
- FPigure 7 illustrates the signalling effected when setting-
up a call connection to another radio unit belonging to a
20 PSTN-network and located in the access network.
- Figure 8 is a flow sheet illustrating the signalling
procedure shown in Figure 7.

Description of preferred embodiments

25 Figure 1 illustrates a telecommunication system TS which
includes a universal mobile telephone network UMTS. The
universal mobile telephone network UMTS includes an access
network ACC and a transport network TRN. Both the access
network ACC and the transport network TRN are shown with

3¢ common symbols in Figure 1. The tramsport network TRN will
be explained in moxre detail further on. The access network
ACC includes a plurality of base stations BS1 and BS2 each
covering with radio signals a geographical area, a so-called
cell C1 and C2 respectively. Figure 1 shows only a few of the

35 bage stations BS1l, BS2 located in the access network ACC. The
base stations BS1 and BS2 are connected to a radio control
unit RNC2. The radio control unit RNC2 distributes signals



35 entail ed by extendi ng each service network per se. The

I nvention wll now be—described in nore detart—wth

reference to exenplifying enbodi nents thereof and also with ref erence
to the acconpanyi ng draw ngs. Brief description of the drawings 5

- Figure 3. 9é’ﬁg+spective view of an access network PCHAHANM81%:0 to0 a
plurality of service networks. - Figure 2 illustrates schematically
the principles of an OSl -nodel for No. 7 signalling. * - Figure 3
is a block schematic of the tel ecomunication 10 system wherein signal
and data carriers have been marked. € Figure 4 is an overview of the
access network connected to two service networks having different
speci fied st andaodsand from- theguwaenredtieldushass estatjomsé | iBSg,i rBSe TARhod

of register- eddifinih I i Brld b fad dif rsEh ¥gagkL 3nRihEE! B 60 PN o

is 15 Iocated |n e access net
iflustrating thef s?§ﬁ§}¢?rﬁfgﬁﬂiﬁ$ VOD' GSM. FP3TH canfd INTERNET.pggezvice

i I lustrates thenetwonek Vo ehieht ¢d sheideenetwork (Vlde¢¢bﬁinaﬁdnd), is
connect onst 0 gLeeredAduduibt, 15} WULAo' k38 acpRS R IAHR30E-

| ocated in the access ne
il lustrating théngigjemals,from a VLs\P@c é%hbmewqq yepeing the film,

i.e. to said person”s TV-equipment TE against payment. A
service network GSM is a mobile telephone network used for
transporting, e.g., speech signals to and from the mobile

10 telephone eguipment ME of a subscriber in the mobile tele-
phone network. A service network PSTN is a public switched
telephone network used to transpért speech signals to a
permanently connected telephone unit PE of a subscriber in
the public telephone network. A service network INTERNET is

15 used to transport electronic post to and from the computer
equipment CE of a user of the post network. A specified
network standard is defined by the signalling protocol used
by the network in communicating within said network, i.e. the
*language" signalling nodes are used within the network to

20 communicate with each other. Examples of protocol are MAP and
BSSAP, which are both used in the mobile telephone network
GSM. The signalling protocols are well described in the
specified standards of respective networks.

25 Each service network VOD, GSM, PSTN and INTERNET in the
telecommunications system TS is connected to the access
network ACC via at least one input port 01, P1, P2, P3, P4,
Q1, Rl. According to the illustrated embodiment, the radio
contrcel unit RNC2 in the access network ACC is connected to

30 at least one of the input ports 01, Pl, Ql, Rl to each
service network. The telecommunications system TS includes
radio units TU, GU, PU and CU which are located within the

. radio coverage area of the access network ACC. Each of the
radio units TU, GU, PU, CU can establish a connection with

35 each of the base stations BS1l, BS2 in the access network ACC.
Signal transport between one of the radio units and a
selected service network takes place over so-called signal



Description of preferred enbodi nents 25 Figure 1 illustrates a

"t el econmuni cattoefr—systenmTS—whi ch | nctodes a uni ver sal “Trobite

t el ephone network UMIS. The uni versal nobil e tel ephone network UMIS
J4 ncludes an access network ACC and a transport network TRY. Both the
access  WOMMMM k ACC and the transport network TRN ar FCHURMGMHE h 30
common synbols in Figure 1. The transport network TRN w || be
explained in nore detail further on. The access network * ACC i ncl udes
a plurality of base stations BSl1 and BS2 each covering with radio
signal s a geographical area, a so-called 9 cell C1 and C2 respectively.
Figure 1 shows only a few of the 35 base stations BSl, BS2 |ocated in the
access net wor kcéffiedse A signalasersieri voseBSatandrBSdparentbyriestwskri 0 a

radi 0 control pye g1 iRy Roadbe ﬁ:?é!ﬂﬁé?%r@iff@én@g%ngiﬂ%%bﬂégnﬁ fom

signal s ] .
the connected BRJheALCRERNERHOTIBALC pre the input-PeRE® RlvaflonB2s\BYem TS
in Figure 1 inpdudes, aRp) wlsd itadio comfralerniceRNeRywtke bike &M idHsTN

and | NTERNET. §§f?rgu§sfe§‘}“? (}Penggmgkg?(s?‘g .g@{/ic%é‘i $rf Y.j'udeo network (Vi deo

on Demand), is I NSt anc o “rént1ng agency for
transport - ing signals froma video filmto the person renting the

film | . ea £Or&gishigies Qsla'r&iz?# 8QUi RAR beeh M&iegs?.npﬂﬂﬁﬁﬂé-lf\vith
service netvvoré | el.ep n rl%? or
rervice netuork Sl Sl ofuB0 L8R5 P VAN 5, ponmeatet e
equi pment ME o @eXViss mesworknof hehenfiiM-&ypel and the nadisccantwol kunix
servi ce et wor KNEST N | Secordl WiighalVchel€dr SC2 Hftl BRBANAaPRENOIK Piftkd O
transport speeih Séﬁ”ﬁ"&atio qine b REL mangﬂt I}_{a&.onnec edltel egh&Q& unlld PE
of a subscribeF YH n li etween the 1o control uni a
a portable radio unit GU, via base station BS2. The signal
carriers 8Cl and SC2 will be described in more detail further
on. The radio units TU, GU, PU and CU include an access part
15 and a service part. The access part belongs to the access
network ACC and handles the signalling required to establish
the second signal carrier SC2 between the radio unit GU and
the radio contreol unit RNC2 in the access network ACC. The
radio based part of the second signal carrier 8C2 of the
20 illustrated embodiment is comprised of a CDMA-based radio
interface. This interface will be described in more detail
further on. The service part belongs to one of the service
networks VOD, GSM, PSTN or INTERNET and receives and trans-
mits signals in accordance with the specified standards of
25 the service network, via the established signal carriers SC1
and 8C2. The access part and service part of the radio unit
will be described in more detail further on.

Thus, in accordance with the invention there is established
30 at least one signal carrier through the access network,
between the radio unit and the home network of said unit. A
message is thereafter transported transparently over the
signal carrier through the access network between the service
part and the home network of the radio unit.
35
Figure 2 illustrates an example of the construction of a
signal carrier.



the public tel ephone network. A service network |NTERNET is 15 used to

transport el ectroni c—post—to—and fromthe conmptuter— equi pnent CE of a
user of the post network. A specified network standard is defined by
the signallin rotocol used by the network in conmunicating within
sai d net wor KW "| anguage" signalling nodes ar cPGERE6ASIhI n t he
network to 20 connunlcate with each ot her. Exanples of protocol are MAP
and BSSAP, which are both used in the nobile tel ephone network

GSM The signalling protocols are well described in the specified
standards of respective networks. 25 Egch service network VOD, GSM PSTN
and | NTERNET in t he t el ecommuni cations system TS i s connected to the
access K ﬁ@ms%ﬁttelseasrngaall ERahsportl éaﬂscealofP%heP &4,
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net wor k ABC. tich QiPO. A brisf deggeript ¥?P ‘gflt egsPEnfF7zh a
connection w téig¥iallisarisogiven bxlow stisthi bhe B&b,ntBSﬁ ofi érebldngethe

network ACC.  jnyentidi'akd ”ﬁESFlféétéIEt Yiﬁﬁ@rgf@?c?f THe rafhtaiinichs 20 a

sel ected serV|ce netmork t akes ace_over so-ca Sl gha
7 carri ebclydesg gnarawwemeﬁbe@ spfEP wh aa%;%agwpytﬁe% fiespage
two signal |l i ngreDilkisly bezwpeastwd deelignaced sdignail inhghofiedesThe meskagéhe
access n%wor kié‘ch&st? ;;J&eidn'pl'}t iﬂoéﬁsozpﬂgixfgi: n%%e.P’ghe message is then
transported on a physical link from the original node to a
destination node, in which the message is "up-packed" ?. This
down-packing, transportation and up-packing of the message
is effected with the aid of the transport mechanism MTP,
15 which will be described in more detail further on. The
transport mechanism MTP is part of a C7-signal transpoxrt
system and is represented by a so-called OSI-model, which is
a standard model in network communication. The entire 0SI-
model is shown schematically in Figure 2a and will be seen
20 to comprise a total of seven layers L7-L1l. The bottom three
layers L3, L2, L1 correspond to the message transport part
MTP wentioned above and explained in more detail with
reference to Figure 2b. The top four layers L7, L&, L5 and
L4 correspond to the specified signalling standard of a
25 service network. The aforesaid radio units TU, PU, RLL and
CU are examples of units which generate messages in accor-
dance with the standards of a service network. The deeper a
layer is placed in the O0SI-model, the more generally the
layer can be used by a plurality of different sexrvice
30 networks having different specified standards. On the other
hand, the higher a layer is placed in the OSI-model, the more
said layer is adapted specifically to a special sexvice
network. MAP (Mobile Application Part) and BSSAP (Base
Station System Application Part), both intended for GSM, are
35 examples of protocol which belong to the uppermost layer L7.
Telephone user parts TUP (Telephone User Part) which generate
messages for PSTN and which belong to the top two layers L6
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carrter—SEt—tras
I nput port P2

a service network of the GSMtype and the radio
control uniWOPHMSORNC2. A second signal carrier SC2 has be

0in
unit RNC2 and
carriers
on. The radio

units TU, GQJ, PU and CU include an access part 15 and a service part.
access part belongs to the access net wor k ACC and handl es the
signal l'i ng requinéed.7t aresoeidst Axamples bbeussarc prdtocgbal Tl FigRireSERows

accecs net wor k hcit e efbiible of %2?%%5.%??3%’%*@ B R A OERRrhEEF

SC2 of the 20 layens;serstecdSERDLOIRGRINAY

interface. Thi pdrt)eniniet Wehbri€es ansdddss iRteRa6a 0BS2i 1SDN . further

on. Th
PSTN o

e service part belongs to one of the service
r | NTERNET and receives and trans-

with the speci fRiaure: 3hdshois shezbransport werhawism MIRor here ixeprieeented
established si gRaleHeATtH¥eS bobtom laye2BiLPCA2 Hi aaCass Ui lbsilfodei Vi ce

The

i er

Sexpires Pigitalctierworkelsendi o

net wor ks VOD, GSM
mts signals in accordance

part of the radjo unit I'l_be described in nore detail further on.
Thus, in accor dhMESERSENPRTR %Wrﬁgeﬁhé?eaq‘?r 61 YitR Fhey spegifiedst
one signal car réignalidmgyistahdandcet sa resrvdice, network beThee enedslager BATA, uni t
and th

transported trans

uni t.
si gnal

e hpge NehUk ag?,sagéi HNijapAype me 10€3 5 S 419826 HC From an

35
carrier.

15

20

25

30

35

over th

Teypy eL2. i IThest tidad dayexalpl eiof at heewank r LeyéoNwhich
distributes and directs the message DATA to the correct
signalling node. The message DATA is placed in the third
layer together with an original address OPC and a destination
address DPC, among others. The content of the third layer L3
is delivered to the second layer L2. The second layer L2 is
responsible for reliable transportation of the content of the
third layer. The content of the third layer is placed in the
second layer together with check sum CK and error correction
bits Corr, among others. The content of the second layer L2
is then delivered to the first layer Ll1. The first layer L1
comprises hardware necessary for signalling transport. The
first layer converts bit information from the second layer
to pulses of correct size and shape. The pulses are trans-
ported to their correct destination, a physical signalling
link. As beforementioned, this is achieved with the aid of
the bottom layers L3, L2 and Ll as a transparent connection
between a radio unit and a service network is established
through the universal network. The signal carrier shown in
Figure 2 is only an example of conceivable signal carriers.

According to one embodiment, the aforesaid first signal
carrier SCl is established with the aid of another signal
transport system which is an X.75-type Signalling System.
Signalling according toc the X.75-system is known to the art
and is well described in CCITT Blue Book Volume VIII,
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8 " Figure 2 illustrates a signal transport systemof the type

CCI TT No. 7 Signal | ing—System Signalling aeeerding to the No.
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the intention of enabling the I nvention to be better understood. The
signal carrier i ncludes a transport mechani sm MIP which transports a
nmessage reliably between two designated signalling nodes. The nessage
10 is "down packed" ? in an original noge. The nessage is then
transported on a physical link fromthe original node to a destination
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15 then delivered to the physical layexr. The phys:.cal layer
includes hardware necessary for signal transport. The
physical layer converts bit information from the second layer
into electric pulses of the correct size and shape. The
pulses are transported to their correct destination on a

20 physical link. The layers thus form together a transport
mechanism which transports the message reliably to a correct
signalling node. In its most basic form, the message includes

rise

a plurality of binary characters whose mutual order has no
significance to the transport mechanism. Since the content
25 of the message is unimportant to the transport mechanism,
messages that have been generated in networks having diffe-
rent signal standards can be transported with the aid of the
transport mechanism. The content of the message is not
important, or significant, until reaching those signal nodes
30 that constitute terminal points, i.e. a node in which the
message is created prior to being delivered to the signal
carrier, or a node in which the message shall be read and
processed after receipt from the signal carrier. The first
signal carrier SCi1 shown in Figure 1 transports the GSM-
35 messages transparently between the GSM- input port P2 and the
radio control unit RNC2. It will be understood that the first
signal carrier SCl1 is only an example of a signal carrier
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%%bse%uegg r tto Uﬁe establishment of the dedicated channel,
signal transport can be effected over said channel £rom
either the radio control unit RNC2 to the radio unit GU or
vice versa. The dedicated channel remains dedicated to
signalling between the radio control unit and the radio unit
until a release is requested. In the illustrated embodiment,
the air based part of the second signal carrier SC2 between
the radio unit GU and the base station BS2 is comprised of
a CDMA-based radio interface. The ground based part of the
second signal carrier SC2 is a signal carrier according to
the X.25-system described in CCITT Blue Book Volume VIII,
recommendation X.25. The aforesaid parts forming the second
signal carrier SC2 are solely examples of conceivable signal
carriers within the access network ACC.

Figure 3 is a block schematic in which the universal network
UMTS earlier referred to with reference to Figure 1 is
connected to a GSM-type service network, a so-called GSM-
network. The two networks UMTS and GSM are mutually connected
via the input port P2. The access network ACC in the univer-
sal network includes the portable radic unit GU, the base
station BS2, the radio control unit RNC2 and part of the
input port P2. The radioc unit GU is registered as a home unit
in the GSM-network and is a so-called GSM-unit GU. The GSM-
unit GU includes an access part APG and a service part SPG.
The access part APG belongs to the access network ACC and
handles the signalling necessary in establishing the earlier



fi'rst layer converts bit information fromthe second |ayer 25 to pul ses
of correct size and shape—+he—pul ses are trans—— ported to their
caorrect destination, a physical signalling | i nk. As beforenentioned,
this is achieved with the aid of the bottomlayers L3, L2 and L1 as
a transpar entWOIHB4S84 i on between a radi o unit and a sePGTSEI6HSI®\Or k

I s established 30 t hrough the universal network. The signal carrier shown
in Figure 2 is only an exanple of conceivable signal carrters.
According to one enbodi ment, the aforesaid first signal carrier SCl
is established with the aid of another signgly 35 transport system which
is an X 75-type Signalling System Signalling according to the
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is delivered to chcrlenkschyind S0 [Thek radjer controlemsuiteBNCR| imdlieles a
transport afp t he gasketesbiEsS A Lt RRRWhich, together with the access unit
APG in the GSM-unit GU, establishes, maintains and releases
the second signal carrier SC2 between the radio control unit
RNC2 and the GSM-unit GU. The radio control unit RNC2
includes a signal terminal STER which, together with a signal
15 terminal STEP in the input port P2, handles the establish-
ment, maintainance and release of the first signal carriex
SC1 between the radio control unit RNC2 and the input port
P2. The signal terminals STER and STEP generate the aforesaid
transport layers (packet, link and physical layers) in the
20 X.75-system. The radio control unit RNC2 includes a transfer
unit TER which moves the messages from the first established
signal carrier 8Cl1 to the second signal carriexr SC2 and vice
versa. The input port P2 also includes a transfer unit TEP,
which moves the messages between the first established signal
25 carrier SC1 and a GSM-signal carrier SCGSM that has been
established in the GSM-network between the input port P2 and
a mobile services switching centre MSC i the GSM-network.
This transportation of the messages has been marked in Figure
3 above the transfer unit TEP with a thick full line having
30 pointed ends. This transfer of messages from one type of
signal carrxier to another type forms part of conventional
telephony technology and is well described, e.g., in CCITT
Blue Book Volume VIII, recommendation X.75. Briefly ex-
plained, "pointexs" are stored in the transfer unit TEP when
35 establishing the two signal carriers SCl and SCGSM. When a
message arrives from the first signal carrier SCl, the GSM-
signal carrier SCGSM is pointed out. When a message arrives
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MTPM which, together with the transport unit MTPP of the
input port P2, handles the GSM-signal carrier SCGSM. The
mobile services switching centre MSC includes a signalling
15 node SPM which generates a message according to a specified
standard in the GSM-network. The aforesaid BSSAP-protocol is
an example of one such standard. In the illustrated case, the
signalling node SPM is a start-point or' terminal-point in
the GSM-network for the BSSAP-messages transported between
20 the GSM-network and the GSM-unit GU. The service part SPG in
the GSM-unit GU forms another start-point or terminal-point
for the transport of BSSAP-messages. The BSSAP-message is
transported in the GSM-network via the GSM-signal carrier
SCGSM. With the aid of the transfer unit TEP in the input
25 port, the BSSAP-message is transported from the GSM-signal
carrier SCGSM to the first signal carrier SCl, which is of
the X.75-type. The BSSAP-message is transported via the first
signal carrier SCl1 and is received in the radio control unit
RNC2. After being received in the radio control unit, the
30 BSSAP-message is transferred from the first signal carriex
SC1 to the second signal carrier 8C2, which includes a
ground-based part of the X.25-type, with the aid of the
transfer unit TER in the access network in the radio control
unit. The message is transported fxom the radio control unit
35 to the GSM-unit GU, via the base station BS2. The BSSAP-
message is thus transported transparently from the mobile
services switching centre MSC via the GSM-signal carrier



sal'd type CCITT No. 7. 5 The second signal carrier SC2 shown in Figure
1 between the ‘radi-e—eoent+rol unit RNC2 anrt—a—radio unit QU is
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this pur pose, between the radio control unit RNC2 and_the radio
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the radio control unit RNC2 or the radio unit GU. Subsequent to the
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In addition to showing the access network ACC, Figure 3 also
shows the transport network TRN. Similar to the access
network, the transport network TRN includes the GSM-unit GU,
20 the base station BS2, the radio control unit RNC2 and a part
of the input port P2. The transport network TRN includes a
ground based part ATM between the input port P2 and the base
station BS2, said part being an ATM-type in the illustrated
case. The transport network TRN also includes an air carried
25 part CDMA between the base station BS2 and the radio unit,
which in the illustrated case is a CDMA-type. Data is
transported via data carriers in the transport network TRN
principly in the same manner as the aforedescribed signal
transport. The transport network also includes devices
30 corresponding to APG, RRR, STER, STEP, MTPP and MTPM as those
described above as being necessary to establishing the signal
carriers SC1l, SC2 and SCGSM. These devices, however, have not
been shown in Figure 3. The ground based ATM-part includes
a first data carrier DCl between the input port P2 and the
35 radio control unit RNC2, and a first part of a second data
carrier DC2 between the radio control unit RNC2 and the base
station BS2. As before mentioned, the second part of the
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t he second signal carrier SC2 have been marked in Figure 3 with solid
thick lines between the GSMunit GJ, the 5 radi o control unit RNC2 and
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standard of the GSMnetwork, via the first and the second si gnal
carrier SCI and SC2. The radio control unit RMC2 includes a 10 radi o
resource unit RRR which, together with tRg access unit APG in the
GSMunit GUJ, establishes, maintains and rel eases t he second si gnal
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rate or speed. The ATM-network is known to the art and is
well described in the B-ICI, AAL and UNI specifications of
the ATM-forum. Similar to the ATM-network, the SDMA-network
enables data to be transmitted at a variable transmission
20 rate or speed. A report concerning a CDMA-network with
variable data transmission rates has been filed for
publication in the IEEE Journal of Selected Areas in
Communication Special Issue on "CDMA Networks". The report
discloses a CDMA-system having variable data transmission
25 rates. In addition to the earlier mentioned dedicated channel
épecially dedicated for signalling between the GSM-unit GU
and the base station BS2, a dedicated channel can also be
allocated for transmitting data between the GSM-unit GU and
the base station BS2. The ATM-network and the CDMA-network
30 enable data to be transmitted within a wide spectrum. The two
networks enable data to be transmitted between a wide
frequency range, i.e. data transmission at varying rates.
Example of carrier services of different transmission rates
are: °
35 * Narrow band: ¢ to 64 Kbit/s.
* Medium band: 63 Kbit/s to 2 Mbit/s
* Wide band: 2 Mbit/s to 155 Mbit/s.
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Figure 4 illustrates the access network ACC earlier discussed
with reference to Figures 1 and 3. The access network ACC
includes location areas, so called search areas LAl, LA2, LA3
and LA4, each of which includes a plurality of cells. as
before mentioned, the cells symbolize the radio coverage area
of different base stations BS2. The limits between the
different search areas LAl, LA2, LA3 and LA4 have been marked
with thick £full 1lines in the Figure, between the cell
clusters in respective search areas. The base stations BS2
in each search area LAl, LA2, LA3 and LA4 are handles by one
of the radio contrecl units RNC1, RNC2, RNC3 and RNC4. As
before mentioned, the portable radio unit GU in the access
network is a so-called GSM-unit which is registered as
belonging to the GSM-network. The GSM-network is thus the
home network of the radio unit, a so-called GSM-home network.
Another radio unit in the access network, a so-called PSTN-
unit PU, is registered as belonging to a PSTN-type service
network, the so-called PSTN-home network of the radio unit
PU. The GSM-home network is connected to the access network
ACC via the input ports P1, P2, P3 and P4 earlier mentioned

. with reference to Figure 1. The Figure shows further ports

35

P2° and P2°°. The further input ports belong to Operators
{Proprietors) other than the operator handling the GSM-home
network. Examples of Swedish GSM-Operators are TELIA,
EUROPOLITAN and COMVIQ. Each Operator handles a service



SCGSM Wth the aid of the transfer unit TEP in the input 25 port, the

BSSAP-message s tTansported—from tte—GSM stgmal carri er—SEGShMto—t he
first signal carrier SCl, which is of the X 75-type. The

BSSAP- message is transported via the first signal carrier SCl and is
recei ved iﬁ%‘ﬁ@‘%di o control unit RNC2. After bei ndCFEEWEY in t he
radio control unit, the 30 BSSAP- nessage is transferred fromthe first
signal carrier SCl to the second signal carrier SC2, which includes a
ground- based part of the X 25-type, with the aid of the transfer unit
TER in the access network in the radio camwtrol unit. The nessage is
transported fromthe radio control unit 35 to the GSMunit GUJ, via the
base station BSRWOFKeGEMSAHEM~ and GAMSSayel ieschhnetwoxindmocbadected to

transparent!ytheOBcbBSs ROEWSrk Acc V3R theCSostd (e b8 -CaRk' B2 MEC ﬁAfAéht he
GSM si gnal carrier 1

through the aPRESsiRCTRNeCHSS tR-2Esheask onguof the (1adin coptrol unitmal
carrier SCl aRNClLhe RNGIQNMRNCInahdcRNCKEET Mrdflhg to ther imuﬁs&amil i ng
rocedures th mEAE! | o] e -sigpalljng 0, € _access
IEletwork %et we%&\lbraggl 0 u'nifsngg, rE‘Q B%SU, PE’U‘, anJaEtﬁLe?é gggf)ée%?ﬁ%eaﬁ me
net wor ks VOD, 1@SREeBSAY the samercrigge.apg senespt atfedhen same vadio |

further on w cbntrol uaier &RNC2.t Thei hbﬁéeﬂbtﬁﬂlﬂledémnil?qzlﬁ& 95&&%.{31&’
S0 s onBeEeibRe s e PSSR e T SRRy B Fung
readi |y under 80888 Mjthie &ke| howei metwpskaFEM: hBramples nef sajgmaklinge
transporwed t hadaparithiisy the CS¥inétworIC a2eSa home D6ENOIdn Vel sthe i of a
different typgngl o5 Al SA {o&eion rediitdd s UKL SdSIFL 2hEHviLes
switching centre is also connected to the input ports P1, P2,
P3 and P4. The GSM-unit GU is registered permanently in the
home location register HLR as belonging to the home network
15 GSM. The GSM-unit GU may be registered temporarily in the
visitor location register VLR as a visitor to one of the
cells in the GSM-network handled by the mobile services
switching centre MSC. According to the present invention, the
GSM-unit may also be registered as a visitor in a cell in the
20 access network ACC. The cell can be reached by the mobile
switching centre MSC via one of the ports Pl, P2, P3, P4.
Information as to the port P1l, P2, P3 or P4 in which the GSM-
unit can be reached is stored in the visitor location
register VLR. In order to be able to handle access to both
25 the radio interface in the own home network GSM and the
access network ACC it is necessary to have a mobile telephone
unit which possesses a dual radio interface, a so-called
dual-mode-unit. The dual-mode-unit enables the mobile
telephone to choose a first radio interface that is used
30 within the access network ACC and a second radio interface
which is used within the home network GSM. The interface that
is chosen will depend on in which of the two networks ACC,
GSM the mobile is located. When the mobile moves from the
access network ACC to the GSM-network, i.e. passes a cell
35 boundary between the two networks ACC and GSM, registration
is effected in the GSM-network in accordance with
conventional GSM-techniques. When the mobile moves from the



speC|f|ed standards can be transported transparently via said 15 si gnal

carrier. Inadtl-r-t-r-m*-t-eshovmngtheae-cess network ACC, Figure 3
al-so shows the transport network TRN. Simlar to the access

network, the transport network TRN includes the GSMunit QJ, 20 the base
station BS2,W m@’fﬁﬂl o control unit RNC2 and a part oPCE/SRISPISMIt por t
P2. The transport network TRN incl udes a ground based part ATM

bet ween the input port P2 and the base station BS2, said-part being
an ATMtype in the illustrated case. The transport network TRN al so

I ncludes an air carried 25 part CDVA bet wegn t he base station BS2 and the
radi o unit, which in the illustrated case is a CDVA-type. Data is

transported vi a GEN-meatworkeGSMi to tthe Bmaspmttwmtk/m fRs is regfibtagedl vy

in the sane g8 J
transport net m;‘fﬁ a’?ﬁoklgnglgégés evi %@?3 co‘ri?se":sxblobncﬂ %8*@%\6& Q%Rﬁ’h
STER, STEP, MIPEE®Fk: MEPR Rfqrpmentioned g By dsasa b@exganestiyary
to establ | Shl Ng ifnet=]Xdl telephor@aninias SnBCﬁhe SEBcGﬂd BeENdtk TA€SEwhich
devi ces, gever maxg 3. _The Qund

ATM part i ncI udecso &q-'tefs Wifhdiq'tes aﬂggg%&%gbgﬁ\%e%n aéd% ﬁgPFePZ
and the 35 radi® Emtacsessnnetrarl AGRd Ther RSTN-heme Qﬁtvévrﬁfemaudatma

car2 rier ECfZ bet webret rmbdaadle&cﬁaﬁgéomynlat gdicadaldcaleekdtfthge LE2 &hat 40N
ts "% Poecond SARELE bxchaRafOE A R bpRonk Wit o, i3, thas 7o meRuork
GSMunit QU is al® eemeectsdl b9 the Thwt tlggal mxchanger L8is The transit
10 exchange TE interconnects the two local exchanges LE1 and
LE2. The second local exchange LE2 is connected to the access
network via the input port Ql. The port Q1 is connected to
the radio control unit RNC2. The signalling of the aforesaid
radio units GU and PU to respective home network GSM and PSTN
15 will now be described with reference to several method steps.
It will be understood that the method does not lay claim to
illustrating all steps required in the different signalling
procedures. The order between the method steps may also vary.
It is also pointed out that the construction of the access
20 network can vary slightly. For instance, it is conceivable
that each of the radio control uﬁits RNC1l, RNC2, RNC3 and
RNC4 belongs to said input ports Pl1, P2, P3 and P4.

The ‘method of registering the GSM-unit GU is illustrated in

25 Figure 5. For instance a GSM-unit may be registerede when the
it passes from the GSM-network to the access network. Other
examples are when the GSM-unit passes a search area or when
the GSM-unit is activated. Figure 5 shall be studied together
with Figure 4. The method is preceded by storing in the radio

30 control unit RNC2 information disclosing which service
network borders on the input ports to which the radio control
unit is connected. The method includes the following steps:
- The GSM-unit is activated. This is shown in Figure 5 with
a round thick ring 1.

35 - A broadcast message 2 is sent to the GSM-unit GU from the
radio control unit RNC2, via the base station BS2. The
message 2 includes information necessary for the GSM-unit to
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.are marked with thick hollow lines in Figure 3. The principle by whi ch
"data is transferred—fromone—data carrier—to anottrer— 5 | s—the—same—=as
that earlier described with reference to the transfer between
different signal carriers. Pointers are stored in the transfer unit
TEP at theWEMB4¥M e as the data carrier DCl and the RCENESROSIOCarri er
DCGSM are establ i shed in the GSM network. Upon the arrival of, e.g., a
dat a packet 10 fromthe first data carrier DCl, the pointers point to the
GSM si gnal carrier DCGSM and upon the arrival of data from t he

GSM signal carrier, the pointers point tojghe first data carrier. This
transfer is well descrlbed in the B-1C Speci fication of the ATMforum
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speci al | y dedi ReR2REF IR P&ﬁ&l?lmgﬁ 3 l?é‘aBBﬁ’iluF#Qt @an be degifatire
base station B&R, feor deitralEichg lexvisisivadyabetwben the GSN-afdAiteGndothe

transmttpng nj qﬁg? station BS2.
The ATM trjigt wor ﬁ%ﬁ?\%&k%bﬂhena jlce“(fgt gﬁ?gﬁ%g' transmtted
within a wde Epéet REREPY HReBHREE 4 1McBORF KEramthe ¥Rdie teertaol; amdtitt ed
bet ween a wi deRNC2 td thauesEyundugey. iThe adaept imessEges A pOints \Git) ithe
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e as  + nSblcacha EfhRl SRl dsRlcAted crtiiEl 4 PIMTCR RN ARG |
2 Moit/s choqping bhrtvween \Frepible avsiipbles .channels- The second

15 signal carrier SC2 is established when the dedicated channel

has been allocated signalling between the GSM-unit and the
base station BS2. The signal carrier SC2 remains established
until its release is requested. ?
- An access message 5 is sent from the GSM-unit GU to the
20 radio control unit RNC2, via the second signal carrier SCz.
The access message 5 includes a subscriber identity AI
denoting the user of the GSM-unit. The access message 5 also
includes a service network identity which in the case of the
illustrated embodiment is designated a first service network
25 identity and which points out the GSM-service network that
is the home network of the user.
- The access message 5 is analyzed in the radio control unit
RNC2 and the port P2 is pointed out at the input port to the
GSM-home network with the aid of the earlier stored informa-
30 tion. This has been marked in the Figure with a thick rouhnd
ring 6.
- The first signal carrier SCl1, which is an X.75-type in the
illustrated case is established between the radio control
unit RNC2 and the input port P2 pointed-out, as earlier
35 explained in the text. The first signal carrier SCl is kept
established until its release is requested.
- The two established signal carriers SCl and 8C2 are



16 Exanpl es of different data transm ssions are: - Speech, which

general ly uses the rarrowtant: - Low speed—data, which generally uses
t he nedi um band. - Lan, which generally uses the nediumband. S -

Mul ti media mail, which generally uses the nmedi um band. - Audi o,

whi ch gener ¥PY64  he redi um band. - Video, which RfSEPEMISI0 yses

t he nedi um band. The ATM network and the CDMA-network shall be seen
only as 10 exanpl es of different networks with which the invention can

be i npl enent ed. Figure 4 illustrates the access network ACC earlier

di scussed with reference to Figures 1 ggd 3. The access network ACC

I ncludes | ocation areas, so called search areas LAl, LA2, LA3 and LA4,

each of which i ﬁﬂiﬂtdﬂiya pbtinettéd. ofthiel | Sntdtconnecthehor 6f Mibie OBfgnal he

cells synbolize | e t|o

BS2. Th)é limts ‘%)4]%\/\1/&@%% HSBYSL qg%%g%r en se%%%eggggsgiﬂgf %Rgtr‘al (;%d
LA4 have been ndik®e delivered comtinupusly| o sheifinste sigpai e?arrb&tv@@h t he
cel | cl ustgics WiceeSRa@al,VepEeaiddd atRac. bbER RATMall akd ¥ ier@S2are

in each se ch ar L d_LA4 .are h es b
radi o contr etsame% A%lﬁé A9 Vs c%gg 819“%8?’6?’68%%?07@%
t he portabl e racBQSZ thiere@ithnfotn &coaoon2gignakcarriersas dduskirabed in

GSM uni t whi ch ighd qg_gﬁfer e,qtﬁsdesigna@f&prgﬁm@o t he GSM network. The
GSM network is thu r adi SO- caél ed

GSM hone net wor K- e " s“ﬁﬁﬁf%?rré‘a?%t%\% ta‘?nl?hgc’ﬁ'ﬁﬁgﬁgnt’f% & gra
so-cal | ed PSTN- controlumnitPBNCRstoeghetnmit porbeP2nyiadthen fa.rBSTingxyqnb
service 30yg netyprk aqf r&lsoagaghggnlffl\gmﬁetmrk of the radio unit

PU. The GSM home network i s, connected 1o the access n

ACC vi
the input ports P13 h@z f%%ﬁ*?rer SCRSM I:l(ﬁ]&fta%&:.sgxed between the

1nput port 92 and the mobile services switching centre MSC
in accordance with the transport system used in the home
network GSM. According to the illustrated example, the GSM-
15 signal carrier SCGSM is a No. 7-type and is established in
accordance with the specification earlier indicated in the
text. The GSM-signal carrier SCGSM remains established until
its release is requested.
- The established signal carriers SCl&8C2 and SCGSM are
20 interconnected. This interconnection enables the messages
from the GSM-signal carrier SCGSM in the GSM-network to be
delivered continuously to the signal carriers SC1&SC2 in the
access network, and vice versa, provided that all signal

a

carriers are established. This message delivery has been
25 explained in the aforegoing. The first signal carrier scCi,
the second signal carrier s8C2 and the GSM-signal carrier
8CGSM therewith form a common signal carrier designated
8C2&SC1&SCGSM in the Figure.
- The subscriber identity is forwarded from the input port
30 P2 to the mobile switching centre MSC, as indicated with
arrow 8.
- Signalling necessary for authorization checks is sent in
both directions over signal carriers 8Cl, SC2 and SCGSM
between the service part SPG in the GSM-unit GU and the home
35 network GSM. Signalling is effected in accordance with the
specified standard of the home network GSM and is shown in
the Pigure with a double-headed arrow 9.



with reference to Figure 1. The Figure shows further ports P2' and P2
~-~ Fae—+urther—+nput—ports -bel ong to—perators 35 - (Proprietorsy—other

t han the operator handling the GSM hone net wor k. Exanpl es of Swedi sh
GSM Operators are TELI A, EUROPOLI TAN and COWI Q Each er at or

handl es a YO%R¢H0d PCT. 19
network- GSM GSM and GSM' and each network is connected to t he
access network ACC via the ports P2, P2' and P2''. Each ‘port is
connected to at | east one of the radio control units RNC1, RNC2, RNC3
and RNC4. According to the illustrated Sp3 enbodinent, all ports P2, P2',
P2'* of said Operators are | ocated at the sanme place and connect to

the same radi o- The subscribér s acBbRed Bcbhbongireg dor kh&Nbmen tlettdorka

bi | t t |
nodes wi t hi n N R S BEBRBRIGEP [dediTe At 18 SEORES A S TRy 1D,
t he GSM net mr’:@%ﬂ"ei‘?i’ h?ﬁﬂalqt'&?at#’bnth%g‘f‘%@elre m_nr\ttchlnga,q;ngrﬂ §|°lg§|ther
1 ocation regi skfth \ARa Trelatibig eoSehel Eaput ports\P1 CHIHIG @t Sto¥ageso

connectedgto t ' P a 4. T %/Lumt QJis
regi stere%l perltrgr%ne y m%%emth g ?‘r%m? g‘lg gg E%g §$‘§F as bel ongi ng
to the home netVbriequest 1Gdar the @Mm efherignalr ggrmered.s made
tenporarily inid heonjunctdion Wakh! eehikkrici0ioE! ehe VEEyas rcRleslsQ One

of the cel | |n t rk _handl ed b er
swi t chi ng centreéﬂ%c E@Pﬁ%ﬁg mgg?ﬁg ?’éﬁ’e?ﬁgl #@e’n?g& a{‘% S&gM &8/t uni t
may al so be rexgpheaseast. Fhis viediease hasabegmlshowrt Hen Ztigureacscmhnewmr k

ACC. Thejgel | griviPesdBaragdoly Lhe nobile swi tching centre MSC via
one of the ports Pl, P2, P3, P4. Information as to the port P1, P2,

P3 or P4 in which the GSM
Figure 6 is a flow sheet which describes briefly the most

important steps in the earlier described procedure. Figure
6 shall be read together with Figures 4 and 5. The flow sheet
15 of Figure 6 illustrates the following steps:
~ The GSM-unit is activated. This is shown in Figure 6 with
a block 101.
- The channel request message 3 is sent from the GSM-unit GU
to the radio control unit RNC2 via the base station BS2, in
20 accordance with block 102. The message includes the request
for a channel that can be allocated signalling exclusively
between the GSM-unit and the base station BS2, a so-called
dedicated channel.
- An accept message 4 is sent from the radio control unit
25 RNC2 to the GSM-unit GU, in accordance with block 103. The
accept message 4 points out the dedicated channel. The
dedicated channel is pointed out after choosing between
possible available channels. The second signal carrier SC2
is established when the dedicated channel has been allocated
30 signalling between the GSM-unit and the base station BS2.
- The access message 5 is sent from the GSM-unit GU to the
radio control unit RNC2 via the second signal carrier SC2,
in accordance with block 104. The access message 5 includes
the subscriber identity AI which denotes the usexr of the GSM-
35 unit. The access message 5 also includes the first service
network identity that points out the GSM-service network as
the home network of the user.



unit can be reached is stored in the visitor |ocation regi ster VLR
In order to be abl e—t+o—henete—access to both25——the radio interface in

t he own honme network GSM and the access network ACC it is necessary
to have a nobile tel ephone unit which possesses a dual radio
interface, aWoRs@4¥¢ e dual - node-unit. The dual - node- BfFSE¥RIHPes t he
nobi | e . t el ephone to choose a first radio interface that is used 30

wi thin the access network ACC and a second radio interface " which is
used within the home network GSM The interface that is chosen w ||
depend on in which of the two networks ACC 22 GSM the nobile is | ocated.
When the nobil e noves fromthe access network ACC to the GSM net work,

i .e. passes a cel IThabaccesamizgsade:yndenanakyzed imether kadixCCamtaoESvhit
regi stration

{ th
conventional GSNEY gc%ﬁdggég%%ter?f is ﬁgmwéﬁ‘ﬁ Fgren' Qﬁpt??-c%&a‘%ethw
18 GSM netwwbmﬁwsé a"é@e% &%mmﬂe@@ MR the Figureepigh a

in the access nedMsoKK 10%.a nanner described further on in the t ext .

The aforemeqt | onecyfSTN N (o fahd> SAYPIRA! |36 escad1ishihl BdebELEPERNC

unit in the access netwo comuni cat es hone ne

PSTN vi a a radi Fadike rq%ﬁ'é'd unitj RNCRcand ke HputoReTACE2 PRANPEEINCHENE
networ k i ncl udesim accordah'k:ésw:LtHCBloﬂl(Cimge LEl, a second | ocal exchange

LE2 and a transit h e

PSTN- net wor k - %ﬁ% Egnﬁéﬁf%%e t gﬁééf f ?g tﬁ gtﬁ th?hgadm
transit 10 exeorirpd TRiith RNC2o{reths ﬁngut:vnomc%ﬂ lm FdsscEsignal
LE2. The sggond éeiere’stiande hEdotr8ak@dneditebloek! He7access net wor k

via the |nput portT% Ggﬁ é)r;atl %arrlecrow é established between the
input port P2 and the mobile services switching centre MSC,
in accordance with block 108.
- Signalling necessary for authorization checks is sent

15 between the service part SPG in the GSM-unit GU and the home
network GSM, according to block 109.

- The subscriber identity AI is forwarded from the input port
P2 to the mobile switching centre MSC, according to block
110.

20 - The subscriber identity Al is stored in the visitor
location register VLR in the wmobile switching centre,
together with data relating to the input port P2. This
storage of data has been marked in Figure 6 with a block 111.
- The established signal carriers SCl, SC2 and SCGSM are

25 released. This carrier release is shown in Figure 6 with a
block 112.

The activity illustrated in the above signalling example with
reference to Figures 4-6 is the registration of the GSM-unit,
3¢ although other activities are conceivable that have their
origin in the GSM-unit GU, for instance the setup of call
connections or other types of service request. It is neces-
sary to establish different signal carriers SCl and SC2 in
order to perform the activity. Transparent signalling is
35 effected through the access network, subsequent to having
established the signal carriers. In this regard, the GSM-unit
is perceived by the home network GSM as being a radio unit



Jthe radio control unit RNC2. The signalling of the aforesaid radi o
—dhi -s~Ed-anra—PY-t+oe—respecttve hone—etwor k—65M and PSTN 15 —wti—Tow be
described with reference to several nethod steps. It will be
wunder stood that the nethod does not lay claimto illustrating all
steps reqWO%E44 the different signalling pr oceduPEISEIUPOSY, der
bet ween the nethod steps may al so vary. It is also pointed out that
the construction of the access 20 network can vary slightly. For
instance, it is conceivable t hat each of the radio control units
RNC1, RNC2, RNC3 and RNC4 bel ongs teg said i nput ports P1, P2, P3 and
P4. The nmethod of registering the GSMunit GUis illustrated in 25
Figure 5. Forthatst dscdarcateid withimythe GSM+bdme coetwdwn, t bt will bet

passes from t §e; GIEIL YR dnd %J%%@gggﬁ%g%hm&w% Pg Joc Amles are

when the GSMunit passes a Search_a € he unit_1s
activated. Fibfe a5ceRs |defvaxk oRCH bt Weing a stgndard wignatlinge

‘met hod i s prepeoesedy Stlver ntham gHe GSMiprolBeol BSSAP Gdnd Wtich RY¥E? a

i nf or mat .on dj ' [ l.C t Kk s, on.the . nput
ports togv\,hi chéﬁ%géé%%wcoﬁfr‘%%%kh Q.o tﬂﬁi ft;é}ieéﬁ%c?'[c?n r’ﬁ%g%ggk ’r%ep%‘%ﬁ%a’

i ncl udes the 28| beinggasragio unit within itsvboret nptswerki \hied withia i s
shown i n Fi gugge Spgritthome networkynd thick ring 1. 35 - A broadcast
nmessage 2 is sent to the GSMunit GJ fromthe radio control unit
RNC2, via the base station BS2. The message 2 includes information
necessary f orIthésGshowni intphe following example how a call connection

19 1oundeist 8¢ LpafrémUast A i tibete GRS EAkY PEIN OhélRioAI0 2 B-
subscriber in the access network ACC. After a call connection
has been established, speech signals are transported via the
data transport network TRN. In the present case, the trans-
port network is partly of the ATM-type (Asynchronus Transfer

is Mode} and partly of the CDMA-type, which was previously
mentioned with reference to Figure 3. When the PSTN-unit is
installed in the access network ACC, the unit is registered
as being permanently present in either the cell that is
handled by the base station BS2 or in one of the six cells

20 surrounding the cell 2. The PSTN-unit is registered in the
PSTN-network with a telephone number of the same type as
remaining subscribers in the PSTN-network. When registering
the PSTN-unit, the input port Q1 is given as the port through
which the radio unit c¢an be reached. Changes in the radio

25 space can cause the PSTN-unit as being perceived to be
located in one of the peripheral cells. The PSTN-unit is
therefore registered in the radio control unit RNC2 as being
potentially present in one of those cells that surround the
cell C2 handled by the base station BS2. In Pigure 4, the

30 cell C2 has been shown somewhat larger than the peripheral
cells. The PSTN-unit may thus be located in either the cell
handled by the base station BS2, or in one of the six cells
that surround the cell C2.

35 The procedure when connecting a call between a user of a
permanently connected telephone unit PE in the PSTN-network
and a user of the PSTN-unit PU is shown in the access network



t he position of the GSMunit updated in the GSM hone networKk. An

exanpl e of i nfor mat rea—nm—the—nessage 2 nay be—+ocation ar ea
igdgentities (LAID), channel description or power reqU| re- nment for access to
t he access networ k ACC. - A "channel request” nessage 3 is sent to the
radi o contro/WO9345¢4n t RNC2 fromthe GSMunit GU via the bPSASEIMOSYn BS2.
The message i ncludes a request fof a channel that can be dedicat-

ed for signalling exclusively between the GSMunit and the 10 - base
station BS2, a so-called dedicated channel. - An accept nessage 4 is
sent fromthe radio control unit RNC2 g the GSMunit GU. The accept
nessage 4 points out the dedi cated channel. The dedi cated channel is

poi nted out afteacc in Fhgaséng.batigees powahlleh@vaidudibe tbgethRés. wibp
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aservice netvor ordagisd y puhi G the! NRcai® Altddic Acc Mggd

enbodi nent is de §@,tked auﬂgﬁ% serwc 1%t 25 |de t|t whi cﬁ
points out the r® 3qHatte B'?"é“"??i"é' I‘?(fnﬁ ‘IP“&F PHe
user. - ThThis ceapaests dage béens showh yize dchien Fu.gareadith Goounld rhng
RNC2 and thg porgiP2 is poi nted out at the input port to t he GSM hone
net wor k vvlththe al d of ear|lier stored, i nformnma- tion. This has
been marked in tReT™®E R ig app Kz?gﬂﬁ‘\d‘he f’-rsFl }gcsl exchange HEL.
first signal carTherfiS@]s; Mq:adhexshmét 1Bt $peds rthate the B-nunHears poahed

case i s establ i shgdy bgman,[sae WRSish GO eBluna in £HE 1ol R ARMnbICLETPU

port P2 pointed-ou as ea |er 35 | ai ne e text

signal carrier SB89di he E%Pab? SHRRF Lﬁﬂlq’ q ttFranais, exchange TE,
request ed. 15 whi&healsm aaaﬂ.&hlsssthel Bsirgimidle rc and | firRisSCha B ntheSE2 natber

points to a subscriber in the second local exchange LE2. The
call is forwarded to the second local exchange LE2. In its
analysis, the second local exchange LE2 finds that the
subscriber concerned is connected to port Q1. The port Qi
20 constitutes a so-called V5.1 interface (see ETSI standard ETS
300 324-1 February 199%4) against the second local exchange
LE2. The second local exchange LE2 sends a call connection
request to port Q1, there being pointed out a port number
which represents the subscriber in the V5.1 interface. The
25 call connection request is translated to a paging request in
the input port Q1. The paging request includes the identity
of the PSTN-unit PU. The method step has been shown with an
axrow 22 in Figure 7. :
- The paging request is forwarded from the input port Qi1 to
30 the radio contrecl unit RNC2, as shown in Figure 7 with an
arrow 23.
- A paging message 24 is sent from the radio control unit
RNC2 to all base stations BS2 in whose cells the PSTN-unit
PU can or may be located. In the present case, the paging
35 message is sent to the seven base stations in which the PSTN-
unit may be located. The message 23 includes information
réquired for the PSTN-unit to request a free channel.



20 mutual |y connected. This interconnection of the signal

carri er s—efrabtesmessages—from t he -second stgnmat——carrier SC2 tobe

delivered continuously to the first signal carrier SCi, and vice
versa, provided that both signal carriers are 5 established. The first
and the seMMal carriers SClL and SC2 t her ewi t h PEHSESOGSHMDN
signal carrier as illustrated in " the Figure with designati on SC2&SC1.

- The subscriber identity Al is forwarded fromthe radio -control unit
RNC2 to the input port P2 via the first signal 10 carrier SCl, as shown
by arrow 7. - The GSMsignal carrierpgSCGSM is established between the
I nput port P2 and the nobile services switching centre MSC I n
accordance wi t Bxainplées arEposiclsy sheormaeibr natée pRRte identitist WalidnaSM

According to t t M rrier SCGSMi s
a No. 7-type aﬁg nggé%&gl ?gh s%ry ri.’%:}1"0corfa‘;rgc%céeg kﬁe%ec???%%ﬁ i on
earlier indi caP@EWPRKMEC text The GSM signal carrier SCGSM renai ns
éstabl i shed untiA channel tx%qu&beaﬁesbﬁgé euUest 86nt from theTbé’ﬁﬁsﬁ igghed

| t t
o ne] | oA ALY GhF e 18 Fhd S e . e
SCGSM i n t he CBRBaageoihrcivdes a requem ifwar ed cbanpehuthat yis Odédl&aﬂiqﬁlal
carriers SCl&SegpbBialBy to sigASTESSy HatWekk. tﬁé‘@s‘iﬂf‘ﬁnxgﬁ? %ndpER%as t hat

al | signal arr |§% are establ1shed. This nessage ivery een
25 expl ai ned SEAtIRR Y egoing. The first signal carrier SCI, t he
second signal calAni accéprR messade Z&EMssisentl framr the radioc SEHEEMI hRgiiawi t h

O AT BBk SmASSATh00 ane sccBER REMEREE I i, U
mobi | e swi t chi g8 8 I\%@m’&? 7aMcRPRRLIAS availabla ehansels. -
Si gnal I'i ng necessgirqurfm sighabdreaatiemSCheik establshed by virtubos the
directions ovejedigifed CUnanted Fding 2spBigtPVal1ocated signalling
between the PSTN-unit PU and the base station BS2. The
15 signal carrier SC4 remains established until its release is
requested.
~ An access message 27 is sent from the PSTN-unit PU to the
radio control unit RNC2 wvia the fourth signal carrier scs4.
The access message 27 includes a subscriber identity AI which
20 indicates the user of the PSTN-unit. The access message 27
also includes a first service network identity which points
out the PSTN-service network as the home network of the
present user.
- The access message 27 is analyzed in the radio control unit
25 RNC2 and the port Q1 is pointed out as the input port to the
PSTN-home network. This has been marked in the Figure with
a round ring 28.
- A third signal carrier SC3 is established. The third signal
carrier SC3 remains established until its release is request-
30 ed.
- The two established signal carriers SC3 and SC4 are inter-
connected. This interconnection enables wmessages from the
fourth signal carrier SC4¢ to be delivered continuously to the
third signal carrier $C3, and vice versa, provided that both
35 signal carriers are established. The third and the fourth
signal carriers SC3 and SC4 therewith form a common signal
carrier designated SC4&SC3 in the Figure.




bef ween the service part SPGin the GSMunit GU and the hone 35 net wor k

GSM Signalling is -effeeteg—n accordance w +h—the— speci fied standard
of .t he home network GSM and is shown in the Figure with a

doubl e- headed arrow 9. 21
The subscri b¥0%8488¢cept ed as bel onging in the hone networ KPCI/SESG/OEBBM and
the subscriber identity Al is stored i'n the visitor | ocati on register
in the nobile switching centre together with data relating to the

i nput port P2. This data storage 5 has been marked with a round ring 10
in Figure 5. - Arequest 11 for the rglease of the signal carriers is
made in conjunction with term nation of the signalling process.

- .The establi shed menalbscibed Sidinbit9CATNL KSRMAHR from v CASEh
i

This rel ease has b%en_ ShOV\? %{I%grt S.wth two é&s , thick ?‘Q ILd arrows

12. Fi gfPBtEotsuRLE HER (SR A BR H BT T s i &fey thied ppignal

i mportant steps darriey 863} ias indigatieddbyr sxedur29. Figure 6 shall be
read together withHa gubgerfpésrdi@entity AOUS RN yhRd inOtnEl
st P et ho < e dib8Erinés i dentity 'AO U Mflyhea inotne' S Gor |

wi.ng ,st eps: . - e ] ]
shown in Fiyure® &p H:heg inpug W’Efcl%dfﬁfigies(ﬁ‘e- orfigipal fadil cempection
message 3 i s senteguesin firemGEheusetofid local &zchimge aLED. CTHES Has!bderdRNC2
via the base st%i&@d%gthi€ 284 q_rig%r g%ngﬁ %é%)g%\&c* 102. The nessage
or _.a nnel_ t al’l

i ncl udes the request ) cha at can |1 ocated signalling
excl usi vel y D he BETY SigBaRSRATII 9* SCRSTNCLS setablsphom igspccerdance

so-cal |l ed with the transport system used in the home network. The PSTN-
10 signal request SCPSTN remains established until its release
is requested.
- The established signal. carriers SC3&SC4 and SCPSTN are
interconnected. This interconnection of the signal carriers
enables messages from the PSTN-signal carrier SCPSTN in the
15 PSTN-network to be delivered continuously to the signal
carriers SC3&SC4 in the access network, and vice versa,
provided that the signal carriers are established. The third
signal carrier SC3, the fourth signal carrier SC4 and the
PSTN-signal carrier SCPSTN therewith form a common signal
20 carrier designated SC4&SC3&SCPPSTN in the Figure.
- Signalling necessary for establishing a call connection is
sent in both directions over the signal carriers SC3, SC4 and
SCPSTN between the PSTN-unit PU and the home network PSTN,
as shown by arrow 31. Signalling is effected in accordance
25 with the specified standard of the home network PSTN. The
signalling - includes the request for connection of data
transfer links between the two users of the telephone units
PE and PU, the A-subscriber and the B-subscriber, wherein the
transmission rate or speed is selected in accordance with the
30 transmission rate of the PSTN-home network. Because the
transmission of audio data is intended, a narrow band carrier
service is chosen.
- A PSTN-data transfer link DCPSTN is connected through the
PSTN-network between the permanently connected telephone unit
35 PE and the input port Q1. Data transfer links are marked in
Figure 7 with broad hollow lines.
- A first data transfer link DCl is connected through the



dedi cat ed channel . - An accept nessage 4 is sent fromthe radio
—controt—untt—25 RNE2—totte- GSM unit—CJ, tmmaccor dance w t hrbtock—103-
The accept nmessage 4 points out the dedicated channel. The

dedi cated channel is pointed out after choosing between ossi bl e
avai | abl e YRMMMs. The second signal carrier SC2 i 9&B‘?”I‘%hed when
t he dedi cated channel has been allocated 30 signal li ng bet ween the

GSM unit and the base station BS2. - The access nessage 5 is sent
fromthe GSMunit GQJ to the radi o control unit RNC2 via the second
signal carrier SC2, i n accordance wyth bl ock 104. The access nessage
5 incl udes the subscriber identity Al which denotes the user of the
GSM- 35 uni ATM-et worke e tweeaaghe Siapso pord Meanahehéirsdusefddt&el

networ k i dently. gt POl Sodbfiaddie GHVNS Bhl' GRoRELYRAKAR- speci£idlg N0

networ k of the us )2
- The access lﬁ%‘ﬁage 5 is analyzed in the radio control unit RNC2 and
the port P2 is zoowé@ch matasnf:hmemtmkomzt ast bennecteaﬂwwgh @feVor K.

Si gnal o b Raetwrls il o hil-serk pePulSt, O et santind ruco

and the i nputumit tm prichtthe BSTN-unit PY. accordance with bl ock 106. .
- The subscri b@!‘hé Gt tafbrés i%h@%dlﬁﬁ%éﬂ}&dt@a OThis iri¥Hdopl- Unit

R 10 Lhe, LRRAL B LB Vo bl RS a s ATer o B ha bt er

est abl i shed b@a.nmr tDEPSTN in ghet Pgmt-néﬁw@dd ttd]benﬂbﬂ.mem veargsinu -

switchi §g cendig1yRo the data transfer carriers DC1 and DC2 in the access
network ACC, and vice versa, provided that the signal
carriers are established. The various data transfer carriers
therewith form a common carrier designated DC2&DC1&DCPSTN in
the Figure.

15 - Speech data is transferred 32 between the A-subscriber and
the B-subscriber, i.e. between the permanently connected
telephone unit PE and the PSTN-unit PU, via the common data
transfer carrier DC2&DC1&DCPSTN.

- The request 33 for release of the data carriers DC2&DC1&DC-

20 PSTN when the call is terminated.

- The data transfer links are released. This release has been
marked with two broad arrows 34 in Figure 7.

- The request 35 for release of the signal carriers SC4&SC3&-
SCPSTN in conjunction with terminating the signalling.

25 - The established signal carriers SC3, SCO and SCPSTN are
released. This release has been shown in Figure 7 by two
broad solid arrows 36.

Figure B is a flow sheet which briefly describes the most
30 important steps in the earlier described wethod. Figure 8
shall be read together with Figures 4, 5, 6 and 7. The flow
sheet in Figure B includes the following steps:
- The A-subscriber using the permanently conhected telephone
unit PE in the PSTN-network requests a call connection to the
3% PSTN~unit PU in the access network ACC, by giving the
telephone number, the so-called B-number of the PSTN-unit PU.
This request is shown in the Figure with a block 201.



in accordance with bl ock 108. - Signalling necessary for authorization
checks is sent 15 -~betweermtihe service part “SPGimthe GSMunit GU and the
hqne network GSM according to bl ock 109. - The subscri ber
identity Al is forwarded fromthe input port P2 to the nobile
switching ceMIWHME according to block 110. 20 - PRA/SEYROSIO; ber
identity Al is stored in the visitor | ocation register VLR in the
nobil e switching centre, together with data relating to the input

port P2. This storage of data has been marked in Figure 6 with a

bl ock 111. - The established signal cagriers SClL, SC2 and SCGSM ar e
25 rel eased. This carrier release is shown in Figure 6 with a bl ock
112. The-dthe \H-npmblelru$s rartadyrzied . t e idisossakysjimml thagsecampliecait h

reference to Figgeggidnaes f%asr eaa&tmt lsaaﬁehz%é\.e cﬁﬁ%&lﬁé& é%nﬁ%'ckﬁaugh

other activities are concei vabl e have

GSM unit GU, for *PnBPEhcR ¢ h’e“%q?ﬁ' cEaY’?‘thebl"Ckc&ﬂﬁect i ons or ot her
types of service-rtheeastquddt iis heamslated in sheyinmutepozhbl 05 hedlid pagenl

signal carrigers ng e r L vity

Tr anspar ent 55| gngﬁm%ggl ?ﬁ%gﬁ ff:'ect %a&arouglﬂ Ex&é’ ﬂc%%gssg& \/\g{L to the
subsequent to ha¥Rf4e c°ntr@§t&BPFsﬁ§32t héNsi8GAerdense | with blocki 203 edar d,
t he GSM unit Figuseper cei ved by the home network GSM as being a radio

:ngc;t ed within tFe w% Message 2 24 :Ls ?ent f[t'on the ra%%o contrcts %mfts RNC2

to all base stat:.ons 832 in whose cells the PSTN-unit PU may
10 or can be located, in accordance with block 204.
- The fourth signal carrier 8C4 and the third signal carrier
SC3 are established in the same way as the second signal
carrier SC2 and the first signal carrier SCl were established
in the earlier example. The establishment of the second and

15 the first signal carrier is shown in Figures 5 and 6. This
establishment has been marked with a block 205 in Figure 8.
- The PSTN-signal carrier SCPSTN is established or setup in
accordance with the transport system used in the home
network, in accordance with block 206.

20 - Signalling necessary for setting up a call connection is
sent in both directions over the signal carriers SC3, SC4 and
SCPSTN, between the PSTN-unit PU and the permanently connec-
ted telephone unit PE in the home network PSTN, in accordance
with block 207. Signalling takes place in accordance with the

25 specified standard of the home network PSTN. The signalling
includes the request for the connection of data transfer
links between the two users of telephone units PE and PU, the
A-subscriber and B-subscriber, the transfer rate being chosen
in accordance with the transfer rate of the PSTN-home

30 network.
~ The PSTN-data transfer link DCPSTN is established through
the PSTN-network, between the permanently connected telephone
unit PE and the input port Q1, in accordance with block 208.
- The first data transfer link DCl is established through the

35 ATM-network, between the input port Q1 and the radio control
unit RNC2, in accordance with block 209.

- The second data transfer link DC2 is established through



described in the foll ow ng how the PSTN-unit PU | ocated in t he access
net-work—ACCand—usrng—a—standard si-grratrtng— —prot ocol otter—tiramthe
GSM pr ot ocol BSSAP and which has a 5 hone network different to the

GSM homre network s perceived as being a radio unit within its hone
networ k, W@96345e4j n t he PSTN-home networ k. | PCT/SEI6PEBIh i n t he
fol | owi ng exanpl e how a call connection 10 Is set up froman
A-subscriber in the PSTN-network to a B- subscriber in the access
network ACC. After a call connection has been established, speech
signals are transported via the dat ¢ ransport network TRN. In the
present case, the trans- port network is partly of the ATMtype
(Asynchr f)nus then M- nb&worub(hﬁd atHe paDMAynetwotle, gBMBwééﬁe,thwisﬁﬁuws
previ ously u n.t PSTN-unit is
installed in £ 3g§§%e§§f€e kﬁrﬁ\%@fﬁ%ﬁ%‘l&ﬁ ‘\';u'qs &’?égl:"?\/\gggarggme a‘g"%&éi ng
per manent | y pbdoekt 210.- elther the cell that is handl ed by the base

station BS2 o mdszaed@iatfse ttahsTehired?92 beGwddrd WHE Y suB8ceebiy Zand he

PSTN- d th K th tel
oI Un 15 G bl 1o e R gty SRORRE AL,
regi stering telephpuepg it (BB tand thei RBUN-poit R?_b iviiag thencemmon cdpua t

t hrough t¥ihehetheak2desp nenhneﬁm@psﬂeaqwdacm Iwidliepigdk 0 25
space can caugﬁ the PSTN-unit as being perceived to be | ocated 1 n one
of the periph AF cells. The PSTN-unit is therefore registered in the

radi o control ~uffhe REGRest B2i figr releagmtamitilel Idatpr esexiers DOA2, ADCE hose
cell's tha SU&hQUﬂépé'h@ atter thé!da132 nlgnehddh b nl Q@e@%ﬁ%h%ﬁé@k In

Figure 4. the %g has been shown sonewhat [ ar ger an the
peri pheral . ceI I s The PSTN-unit may thus be located in either the
cell hardThe data terabaferslixtisarBSPelensdady Thésafeldumesix skodins

t hat surroundlhh? ggu! FitB bl-gé‘i: Bghqcedure when connecting a call

bet ween a user o gr nmanent | X connected tele ghone unit PE in the
PSTN-network - The gfyablisbed,pigRal peakriers B3 i sSCHhoard i FCRFEN a8¥&ss

net wor k 18 released. This release is shown in Figure 8 with a block 214.

Az before mentioned, several variants of the aforedescribed
and illustrated wmethods are conceivable. For instance, it is
conceivable that a subscriber located within the cell area
20 of a radio control unit in the access network is registered
as belonging to a surface network which is handled by an
Operator or Proprietor different to those Operators that
handle the service networks that are connected to the radio
control unit. In this case, the procedure may be preceded by
25 storing in the radio control unit information concerning
cooperative relationships that exist between different
Operators and when, receiving a service network identity
which includes an Operator unknown to the radio control unit,
designating another Operator with which cooperative relation-
30 ships are found. In the case when no cooperative relation-
ships exist, an Operator of a service network of the same
specified network type as the network handled by the Operator
disclosed by the service network identity is designated
either randomly or in accordance with a predetermined ranking
3s list,.

Other modifications are also conceivable. For instance,



24 ACC in Figure 7. Figure 7 shall be studied together with

Figure 4. The net héd—dees—roet+—claimto ill ust+ate—the full signal ling
procedure that is followed in the various nethod steps. The net hod

i ncludes the followi ng steps: 5 - The A-subscriber using the

per manent | y GWMM458d t el ephone unit PE in the PSTN- netRGISEIMOS0cst s a
call connection to the PSTN-unit PU in the access network ACC, by

gi ving the t el ephone nunber, a so-called B-nunber, of the -PSTN unit

PU. Thi s request has been shown in the Figure with a round ring 10

21. - The B-nunber is analyzed in thegpirst |ocal exchange LEL.

The first | ocal exchanger LEl finds that the B-nunber points to a

Sﬁbscr: Iber who i $nf@imdiot rieteszariyotar &X(ﬁ)pi&md:E_bf the aédshd Qetwoitk
the ca request { I | e S n es tne
B- nunber and fi nﬁéo?#; oh??;%?%Snég%c%&en?gm?%&gbu sscrglo e‘?}kéllélstehg?

second | ocal exchbmgecesss nptaork capabe stored vk GoRIuBCEhen stiddh Painsal
exchange LE2. Injhgsout th@NBRbME fietwbEkS €GSM ot OPSTN XA L&3gr1Nd%g

Const | {ut es % soSEaPPLER A2 HiBETpRia” A, Suerdehe Pichr {hopl12albn o ffg. 20
324-1 February 1990428%0 nfilede byecdErdcssonx@4328@. This |applifagion
TR g, pol o ARG e cudedn SRR GRLLe LoLONA BT
here DL g POl £, Gk 2P s "WIRFLe i e1entile ReHEBEE" TebSr s oa” EoC
pagi ng request ihhe accesdenewgrk AT k@lon@ise tpagi gyonndubased rid legphonehe
identity 39 OhetPSrESTitctebpbllainge t8t ROthcieePndtvo et $HEWHWEAiRRAN
arrom122 In Figure Z‘ -JT agl re ﬂest % for ded frpn}lhe,
i nput port QL to2BBlicafien a&illﬁciSEFgolqg’%lg 120\ Griag i&? s% Reri Yt S
with an ar regifBered in the/gpamd based seapwdark i(the ditimef netwdodticl madi o
control wunit how call connections can be established and how movement of
the mobile in the mobile telephone network (the access
15 network) is handled. It will be understood that the afore-
described and illustrated exemplifying embodiments of the
invention can be modified and changed without departing from
the concept of the invention. For instance, the radio
interface in the access network may be satellite based, i.e.
20 communication between a radio unit in the access network and
a base station in the access network takes place via a
satellite. Neither need the transmission of the radio signals
take place with the aid of CDMA-techniques as in accordance
with the embodiments. It is also conceivable that radio
25 signals can be transmitted with the aid of TDMA-techniques
(Time Division Multiple Access), FDMA-techniques {Freguency
Division Multiple Access) or any other appropriate transmis-
sion technique. The signal carrier which transports standard
signals transparently through the access network can be
3o chosen from a number of possible types, as earlier mentioned
and shown by example.

Naturally, several other types of service network with other
signalling standards than those disclosed here are also
35 conceivable. Other examples of network types are NMT, AMPS,
TACS, PDC. Future types of network are also conceivable, for
instance data game networks GOD {(Game On Demand) used, for



RNC2 to all base stations BS2 in whose cells the PSTN unit PU can or
n&y-be—%eea%ed——+ﬁ~%he-preseﬂt case;—ttre—pagi ng—35- nessageTssent—tot he

seven base stations in which the PSTN unit may be | ocated. The
message 23 includes information required for the PSTN-unit to request
a free cha¥P¥3 PCT/SES6/90510
Exanpl es of such information are port identity, channel description
or necessary power for access to the access net wor k ACC. - A
channel request nessage 25 is sent fromthe PSTN-unit PU 5 to the radio
control unit RNC2 via the base station B%31. The nmessage i ncludes a
request for a channel that is dedicated especially to signalling

bet ween t he P&istamce Plbyaral ddt lgeawe agencyswhiichntBS2sports datalgamecept

message 26 | Se el { WQLha s Anc08lh BhméHl belfersdirent ink ¥ d ghMe N !

PU. The accept ssage 26 points out cated c ann
possi bl e avai POBIRSE RAMENRE . - A fourt h signal carrier SC4 is
‘est abl i shed by virtue of the dedi cat ed channel being especially

al l ocate S|g e t base ,station
a5 " The' 1058veLLY varianct SR’ GnERlratiidn Y BHE A00ed¥ Har. oo
i s requéEQeﬂlso conceivabkﬁxﬂiﬁhcﬁﬁs§eger2¥ngsfsﬂmuthe<nnnaeytpsn$+un|t
PU to the the B ntGOH. PorUihit ke, \iltazbh@ori&!i\idblél ea%amrcrde%rs SCA.

The acoess, TR aderi RE-HISh RRPYSRG) 5 BEETHLA ballr etk ageny
i ncl udes a finetwexkyike ir@ieok conenivahleifiah nadint sontrol uniits lapd
PSTN- sefgi ce p8EN®o afe tI-AQUE 1RELUE! knd@ftH ' Bame place and to belong
to one and the same hardware unit in certain cases. Other
examples of variants include separate access networks and
transport networks instead of common networks with regard to
hardware illustrated above and referred to in the text as a
15 universal network.

It will therefore be understood that the present invention

is not restricted to the aforedescribed and illustrated

exemplifying embodiments thereof and that modifications can
20 be made within the scope of the following claims,



present”“HH ”Iﬂ e access rressage 27 is analyzed in the radio
control wunict ort QL is pornted out as the input port to
t he PSTN—hone netmork ThIS has been marked in the Figure with

a round ring 28. - Athird signal carrier SC3 is established.  The
third signal WO%63450 5y rj er SC3 remmins established until it ECHEEWALHO| o
request- 30 ed. - The two established signal carriers SC3 and SC4
are inter- connected. This interconnection enables nmessages fromthe
fourth signal carrier SC4 to be delivered continuously to the third
signal carrier SC3, and vice versa, provideghthat both 35 si gnal
carriers are established. The third and the fourth signal carriers

SC3 and SC4 therewith forma conmon signaCLAIMS8 carrier desighated SC4&SC3
in the Figure. 26 -

The subscriber identity Al is forwarded fron1the rad control unit
RNC2 to the input- foriekrommunigations Sxgtemy (TS forc%?mr@rmsc@heagange
i ndi cated by arrefvat9 least two sﬂrmrmdoaetwbekslumm [ PsTJN havianpmyzedlip

the input pgrt t or| al
connecti on Q ‘?’éf(:]fuge[ % gqggcoﬁg%%%gﬁ% an e %@@Lﬁﬁ 1é‘eel‘l
marked with a rotembpqqmgms@:atnonﬁesﬁw dTs) lnCI“dﬁﬁeaP@N%'rwd saressr
SCPSTN i s est abl hstwski N(2RTHORIAREE includes t &t theady &iiféOQfdrtSM§beﬁbﬂ§e€oi n

L, 1ome et ndkeuhe, e, BERNPS RS LTRSS S0k P
carriers SC3&SClaaradcsapaTredrbo at least one base station (BS2) in the
10 access network (ACC), wherein the access network {(ACC)} also
includes a radio-based access network part which can connect
the base station (BS2) to a radio unit (GU) in the access
network, wherein the radio unit (GU) is registered as
belonging in one of the service networks, the so-called home
15 network (GSM) of the radio unit, wherein a signal carrier
(SC1, S8C2) in the access network (ACC) has a first terminal
point in the radio unit (GU) and a second terminal point in
a port (P2) that connects the access network (ACC)} with the
home network (GSM), and wherein port (P2) functions to

20 combine the signal carrier (SCl, 8C2) in the access network
{ACC) with a signal carrier (SCGSM) in the home network
(GSM) .

2. A telecommunications system (TS) according to Claim 1,

25 wherein the telecommunications system (TS) includes a radio-
based data transport network {(TRN), wherein the transport
network (TRN) is connected to the port (P2} and to the base
station (Bszf, wherein the transport network (TRN) includes
a radio-based transport network part which can connect the

30 base station (BS2) to the radio unit (GU), wherein the radio
unit (GU) forms a first terminal peoint for a transparent data
carrier (DCl, DC2) through the transport network (TRN),
wherein the port (P2) forms a second terminal point for the
data carrier (DCl1l, DC2) through the transport network (TRN)

35 and wherein the port (P2) functions to combine the data
carrier (DC1, DC2) in the transport network (TRN) with a data
carrier (DCGSM) in the home network (GSM).



ant ergmnmlmﬂvuwt erconnect ion of the signal carriers enabl es
ressal carr r-et—SCPSTN—-+—t he 15 PSHNMetwork—t-0 be

del i vefed® cdnti’nudusly to the si gnal carriers SC3&SC4 in the access
network, and vice versa, provi ded that the signal carriers are

est abl i sheWO 934504 hi r d signal carrier SC3, the four ®ETSEMS0Carri er
SC4 and.the PSTN-si gnal carrier SCPSTN therewith form a conmon signal
20 carrier designated SCA4&SC3&SCPPSTN in the Figure. - Signalling
necessary for establishing a call connection is sent in both
directions over the signal carriers SC3, $4 and SCPSTN bet ween t he
PSTN-unit PU and the honme network PSTN, as shown by arrow 31.

Sihgnﬁl ling is ®f fpecgeaécbmmanieaﬂﬂme Sifstenn (I8) t becémﬁixé i el @Eﬁﬁ?&r @xrof
the home netwogk PSTN. T cludes. equest _for
connecti on of 2 ﬁgraﬁ%f gP% g‘[%idwbg‘?ﬂv\jietgnk% é\ﬁf‘lﬁé% s3Bf ACRESS
t el ephone uni trgetwork (ARGinwhpoh Epema- thesEirse rterninale peiatbfori bbe,

‘wherein the  gigndll aB&HEESF ONSCAL € S2)SPERU the SEEESdLInkbbwsEEOr@aRge Wi th
the 30 %ransrgs& on rate o Because t he

Shait, R o7 ‘?n't“é’n%lecﬁsgg P IREiacs oA, parvice unig;yice

transm ssPon of

i s chosen. (SPG) AvtHEH\famick ionan $be kranaki OCGRBY Nreare o eignad st bvergh
the PSTNet 1beéazﬁeiréxt hﬁsdaerwntﬂny &@1%&@ E@t%QQ“QEH:E')t 35
PE and the mp{MPor 81 anfe ks are ure
with broad hol¥t I5ifeSame Spécik e ﬁ%ﬂn 9 PLAR H?\ka sigmad Ling
connect ed t hr cskgndared specified in the home net (GSM). 27
ATM net wppk between the input port QL and the radio control uni t RNC2,

i n accordance with the aforesaid ATM specifica-
4. A telecommunications stem (TS) according to Claim 3,

wherein the access unit (APG) also forms the first terminal
point for the data carrier (DC1, DC2}) in the transport
network (TRN), and wherein the service unit {SPG) functions

15 to transmit and receive data over the data carrier (DCi, DC2)
in the transport network (TRN) at the same data transmission
rate as the data transmission rate specified in the home
network {GSM).

20 5. A telecommunications system (TS) according to Claim 1, 2,
3 or 4, wherein the port (P2) includes a first signalling
node (STEP) which borders on the access network (ACC) and a
second signalling node (MTPP} which borders on the home
network (GSM), wherein the first signalling node (STEP) forms

25 the second terminal point for the signal carrier through the
access network, and wherein the second signalling node {(MTPP)
forms a terminal point for the signal carrier through the
home network (GSM), and wherein the nodes (STEP, MTPP) use
the same specified signalling standards as those used in the

30 network (ACC, GSM) on which respective nodes (STEP, MTPP)
border.

6. A telecommunications system (T8) accoxrding to Claim 5,
wherein the port (P2} includes a transfer unit (TEP) which
35 functions to transfer signals having home network standard
from the signal carrier (SCi, SC2) in the access network
{ACC) to the signal carrier (SCGSM) in the home network



ti‘on. Mlmummﬂﬂnma transfer link DC2 is connected through the S
ATM net wo¥ netwer k between the—+adi-o- control unit RNC2

and the PSTN- uri t "PUS * - The data transfer links are interconnected.
This intercon- nection of the links enables data fromthe PSTN-data
transfer wo sa4seser DCPSTN in the PSTN-network to be del inCIvsSESG/e0SI® i nu-
10 ously to the data transfer carriers DC1L and DC2 in the access
network ACC, and vice versa, provided that the signal carriers are
est abli shed. The various data transfer carriers therewith forma
common carrier designated DC2&DCL&DCPSTN iﬁ the Figure. 15 -
Speech data is transferred 32 between the 4subscri ber and t he

a- subscri ber et n I ngnen e ni t
ot and ¢ he. psTGRY T pina, ket THE b lpS PR CGhEE (rep) 'eBiBERGRE 18
DC2&DC1&DCPSTN. transfer shgnalsgwith 13@!\# Metweorkagtandandse fganathe sionad
tDCZ&DfCl&DlC- ﬁO carPﬁa'lf' wieasithe maldr?e Sh&r@éh rrhaa&eﬂc (GSM) tollaagedegtiﬁntal
ransfer links are rele rel ease ha rked wi WO
broad arrows 34°RH* #ﬁufé&(; IH° 4 f‘$ﬁ af’gﬁ%% g??rflcor(AFg?éase of the
signal carBi ers SC4&SC3&- SCPSTN i n conjunction with termnating the
signalling. 25 ¢ 2 -Qé@.e%%ﬁﬂhhégéﬂoﬁé gBy"étén'i” (Y Sac%@i\di §[QU lc1ake SCPSTN

are rel eased. This, rel ease own i n F

broad solid arrBigrsgsn the port Ff%ﬂr e"%ci‘%ds F A &ﬁagﬁ V\?‘Pr%rfy‘b‘r‘i\egfq?"'
descri bes the nbson80to tirgoafieants igrais |w¢2hehmlnetwmectraxajnmm
Figure 8 Q bk 35ohe éO&QEQGEa%iQrF'(ﬁéieSDéz)511:16tfiﬁed tranbpork! oW

sheet in Figure 8 |nc udes e follown e A—sugscrl ber

usi ng t he fer rraﬁ@ﬁ’f’?‘y’ o‘ﬁ'ﬁg t &P t"e’l‘%pﬁb&%ai gar”i‘ﬁﬂ’t (BEG%% thR BEENNSMewOr K

requests a cal | neowoekt i(G8M} 0 ahd @bereilStheunransfer mnite Homtsionsettwor k

ACC, by giVvingelhgss L EH NP NuHReT ﬂvnﬁ'kSQr‘iﬁlsﬁ\?Q e s Frdmhe
PSTN-unit PU. Qﬁs ﬁfss%%ﬁuest :Pé%sho I|len t he Figure W?&Fl umt:))ﬁckrml
the signal carr:.er (DCGSM) in the home networ (GSM) to the

signal carrier (DCl, DC2) in the access network (ACC).

15
8. A method relating to a telecommunications system (TS) for
extending the range of at least two service networks (GSM,
GSM~, GSM“°, PSTN) having different specified signalling
standards, wherein the method comprises the steps of:
20 - connecting at least one input port (P2, P2°, P27, Q1) to
each of the service networks (GSM, GSM~, GSM"~, PSTN};
- connecting a radio-based access network {(ACC) to the input
ports (P2, P2°, P2°7, Q1); and
- connecting at least one base station (BS2) in the access
25 network (ACC) to the input ports (P2, P27, P2°°, Ql1}, wherein
the base station (BS2) is able to establish a radio connec-
tion to at least two radio units (GU, PU) in the access
network, and wherein each of the radioc units is registered
as belonging to one of the service networks (GSM, GSM~,
30 GSM~ -, PSTN), the so-called home networks (GsSM, GSM“, GSM™~,
PSTN) of the radio units (GU, PU}.

9. A method relating to a telecommunications system (TS)
according to Claim 8, wherein the access network (ACC)
35 includes a radio control unit (RNC2) which is connected
between the base station {BS2) and the input ports (P2, P2°,
P2°°, Q1), wherein the method comprises the further steps of:



M55 0 e e e o,
QL, *i ntactorarce*wi th bl ock 202. - The request is translated in the

4 nput port QL. to a paging 5 request which is forwarded fromthe input
port QL tWEOOfased radi o control unit RNC2, in accor daREESEROESIB| ock 203
I n - Figure 8. - Pagi ng nessage 24 is sent fromthe radio control
unit RNC2 to all base stations BS2 in whose cells the'PSTN-unit PU
may 10 or can be located, in accordance with block 204. - The
fourth signal carrier SC4 and the third%i gnal carrier SC3 are
established in the sane way as the second signal carrier SC2 and the

first signal Caétfdﬁrngscin“@!r% eﬁié%' %Bﬁérol unitn (mz@ariﬁ&sﬁa@m}le The
est abl i shnent_,of _t he [of0) Irs Jgn carrier 1s shown in

Figures 5 angigcl ?ﬁ?@g ser"‘%%tﬁﬁﬂ"%ﬂfﬁsn& ed ETHAVa Btk 205
in Figure 8. border enTthke FiSiﬁbts;l(gnal P@éurPET’S@S’I}N is established or setup
n accor Q@H %Poﬁxhsb Hﬂ{itt %@b‘)e%ugﬁé i@e S Fol u nit

network, in accor oc

necessary
settingSup a (RNFP cBnﬂ%EY’r?fh x;estwor 1d§§ﬁ%tYrFQiﬁq%Pﬂ’F‘Flé89l B‘Pistl'éﬁlé?c"!%e
signal carri aeswbfR, (GSM) aofl the radIicPaRbe Emmeemd he PSTN-unit PU and the

pernmanently co h PSTN
i n accordance Bgfﬁtu\x,\?t%urb %kagégehé&et ?nggt% es ﬁ\ a@gg’r“ﬁﬁé Hance
with the 25 in Specradie aenkrrk Pt Cﬁbrre network PSTN. The si gnal l'i ng

I ncl udes the request for the connection of data transfer i nks

bet wee he S units P A- subscri ber
and B- sUbscr :iﬁgrﬂ 'ﬁ%&?% é'-r? %Rngagc' ﬁ.ecgﬁtgﬂnngtémn@ SYs5eR o?%%onr > with
the transfer ipgt sooflatm PIIN-Feaim 30 Wheﬁéft-ﬁvc#h@ method compriges Nh&t a

transfer |inlgubEhReFNstépssépbl i shed through t he PSTN- net wor k, bet vvegan
the per manent|y g opnect ot (3028 carrier Y86k, FFeA bethiteh Bl £OLo & 11

unit {(GU) and the input port (P2) of the home network {GSM);
is5 and

- combining the signal carrier (8Cl, 8C2) in the access

network with a signal carrier (SCGSM} in the home network

(GSM) .

20 11. A method relating to a telecommunications system accord-
ing to Claim 10, wherein the method comprises the further
step of:

- transferring signals between the radio unit (GU) and the
home network (GSM) over the signal carrier (8Cl, SC2) in the

25 access network (ACC), said signals being of the same speci-
fied standard as the standard specified within the home
network (GSM).

12. A method relating to a telecommunications system (TS} for
30 extending the range of at least two service networks (GSM,
GSM”, GSM~“, PSTN) having different specified signalling
standards, wherein the method comprises the steps of:
- connecting at least one input port (P2, P27, P2°°, Q1) to
each of the service networks {(GSM, GSM”", GSM”“°, PSTN);
35 - connecting a radio-based access network (ACC) to the input
port (P2, P2°, P2°7, Ql1l); and
- connecting at least one base station (BS2) in the access



o elﬂlllliUllleHllllHlﬂ DCL i s established through the 35

h fer link
ATM net'wof k, + bet ween+t he—TTput™ port QL and tteTadio control uni t
RNC2, in accordance with bl ock 209. - The second data transfer |ink
DC2 is established through
29 t heWRRMPA® wor k and the CDMVA-network, between the PGYFEA0S10
control unit RNC2 and the PSTN-unit PU, in accordance with bl ock 210.
- Audio data is transferred 32 between the A-subscriber and 5" the
B- subscriber, i.e. between the pernmanently connected t el ephone unit
PE and the PSTN-unit PU, via the common datyg transfer carrier
DC2&DCL&DCPSTN, in accordance with bl ock 211. - The request 33

for rel ease of hhewdaka(X@ry itel hdGhpueGhoOs (FdpREPIEN af ey, tige ratid

has ended, in accordance wifh bl 212, . - The.data transfer
links are rel ea g‘&. %ﬁ?ssygﬁéﬁge%%)shcoa\ﬂl es?tablf"ﬁth-"gﬁ?glg ﬁ?%e‘gt’o‘frbcqé’
213. - Theaeshdibi sindd dnghhe egceser peb@drk SGANA NdheSEHIT N kg erddio

rel eased. This (gligase jegSitQied Hs'%%rﬁgi%féé“}&ezgggtc@i%&n%lﬁetwork whith

bef ore nentjonedq, several vari ant he a

of i bed and
i || ustratecd met A§dSTaFBe BL AR .rdF%Vp?nﬁa‘?fb%P ] tt?ﬁesser"icﬁoﬂ%m e
that a subscri bdEesMpcassNl” wi GBMA”t h@STR) |, atlbs 2@elepbénea medworkortveinig

unit in the acceasiBRhMRAKLRS HAl HeRWelk of théSrdWilPRG Ry to a surface
networ k whi ch is handl ed by an Operator or Proprietor different to

those Operators that
13. A method relating to a telecommunications system (TS)

10 according to Claim 12, wherein the access network (ACQ)
includes a radio control unit (RNC2) which is connected
between the base station (BS2) and the input ports (P2, P2-,
P2°°, Ql1), wherein the method comprises the further steps of:
- storing in the radio control unit (RNC2)} information

15 disclosing those service networks (GSM, GSM~, GSM~~, PSTN)
that border on the ports (P2, P2°, P277, Q1);

- sending from the radio unit to the radio control unit
{RNC2) a service network identity corresponding to the home
network of the radio unit; and

20 - pointing-out in the radio control unit (RNC2} an input port
(P2°) to a service network (GSM~”) whose specified standard
is the same as the standard of the home network.

14. A method relating to a telecommunications system {TS)

25 according to Claim 12, wherein the access network (ACC)
includes a radio control unit (RNC2) which is connected
between the base station (BS2) and the input ports (P2, P27,
P2°°, Q1) wherein the method includes the further steps of:
- storing in the radio control ‘unit (RNC2) information

30 disclosing those service networks {(GSM, GSM”, GSM”~, PSTN)
that border on the ports (P2, P2, P2°7, Q1), and storing
information disclosing cooperative relationships between
Operators of the service networks (GSM, GSM”, GSM”~, PSTN)
and Operators of other networks;

35 ~ sending a service network identity corresponding to the
home network of the radio unit from said radio unit to the
radio control unit (RNC2); and



Ejﬂ’“[h“mymﬁﬁl‘st&ﬂﬂ net wor ks thlaﬁ eare conngcr:t ed to weeradi oSt ~ control

radi o “control unit infornation concer ni ng cooperative rel ati onshi ps
that exist between different Operators and when, receiving a service
net wor k idéMﬁ%%”“” whi ch i ncludes an Qperator unknown gmpﬂ@io
control wunit, desi gnating another Operator with which cooperative
relation- 30 ships are found. In the case when no cooperative rel ation-
shi ps exist, an Operator of a service network of the sane specified
network type as the network handl ed by thesdperator di scl osed by the
service network identity is designated either randomy or in

accordance w th pophtiifgesiit nad thankadio Tontrolstnit (RNC2) &% Kput port

nodi fications al onceivabl e. [.{ns €, s .
30 i nf orf};}%’or}g#\)e%gs Y- Tor ”&E‘Qeﬁiéra‘{ of Wi ¥Piehs coepgspkive
to bill Operat edastionshipst ave fownd mnduwhicsef spechfied staindard ishehe

‘access network gamié @8 the’ 8€ahfaf@btNHd Homd htRekR! - i ng-out the
hone net ks GSM or PSTN. Further signalling 5 exanpl es are discl osed
i n Swedi shi” Patent Application No. 9404285-0 filed by LM Ericsson

941207. This ajs.i damethod relatiingutorate=ledommunieat honki syfstenmakcbed-
tel ephone unit sihiako claim 82! OLRISH id) %a[%inkﬁh '8&4?@&&1@1 K
(correspondi ng :rjga tﬂe access newor k ACCO) be{pgngs 0 a g\g’%%ds SBRd
t el ephone 10 twork (corresponding to a home network). The Swedi sh
appl i cation di sclestablishinge anslighaelt ehepiencbetwden the radio unit and
10 the input port (P2, P2°) of the service networks {(GSM, GSM~)
pointed out; and _
- combining the signal carrier in the access network (ACC)
with a signal carrier in the service network (GSM, GSM”).

15 16. A method relating to a telecommunications system accord-
ing to Claim 15, wherein the method comprises the further
step of:

- transfering signals between the radio unit and the pointed-
out service network (GSM, GSM~”), said signals being of the

20 same specified standard as the standard specified within the
service network (GSM, GSM~) that is pointed out.

17. A method relating to a telecommunications system {(TS)
according to Claim 8, 9, 10, 11, 12, 13, 14, 15 or 16,

25 wherein the method comprises the steps of:
- connecting a transport network (TRN) to the input ports
(P2, Q1) H

- connecting the transport network (TRN) to the base station
{BS2) and to the radio unit (GU):;
30 - establishing a data carrier (DC2, DCl) in the transport
network between the radio unit (GU) and the input port (P2);
- combining the data carrier (DCl, DC2) in the transport
- network with a data carrier (DCGSM} in.the home network.

38 18. A method relating to a telecommunications system (TS)
according to Claim 8, 9, 10, 11, 12, 13, 14, 15, 16 or 17,
wherein the method comprises the further step of:



reg| steHm"”HII ﬁ”ﬂ!ﬂﬂt based network (the home network) and how cal |

connections can | Tstred and how novenent— of the nobile in the
mobi | e tel ephone network (the access 15 network) is handled. It will be
under stood that the afore- described and illustrated exenplifying
enbodi ment sWQP6R44 i nvention can be nodified and chaPGEEESMSHD UL
departing from t he concept of the invention. For instance, the radio
interface in the access network may be satellite based, i.e. 20

conmmuni cation between a radio unit in the access network and a base
station in the access network takes place 3g a a satellite. Neither
need the transm ssion of the radio signals take place with the aid of

CDMA- t echni ques asendirgrodatanbetween thét padhe &ﬁhedi(@mt andl ttHes K’én?é)

TOA tsohn queseoee. (G, 83 B Sl RCIALE. s pblfuf e

( Fr equency datp W%Pﬁntmﬁmﬁﬂféqﬂx@@e§ eamantyransmssappr vpté s the
transm s- transnibeibni fiate SPecidi@dalinCeone i KomeMtidthokkaRgaRy t S
standard signal s transparently through the access network can be 30
chosen from a nunber of possible types, as earlier nentioned and

shown by exanmpl&@-. A telepmparaxeityorkemmlsmr a yypadiwmbasedyi accemst wor k
with other netwogRal(ACOY sh@nEtandasthanot beseidt Sdteestls h%ﬁarﬁs@so 35

POC. Future typavinh MiReskets, Fratleted tiianblatubl( yrerels the aprastiat a
game networ ks @ebwoEKndACK) Dinghudlessat, léast one port (P2, Q1) to each
31 10 service net (GSM, PSTN}, wherein the ports (P2, Q1) are
connected to at least one base station (BS2) in the access
network (ACC), wherein the access network (ACC) also includes
a radio-based access network part capable of connecting the
base station (BS2) to a radio unit (GU) in the access
15 network, wherein the radio unit (GU) is registered as
belonging to cne of the service networks, the so-called home
network (GSM) of the radio unit, wherein a signal carrier
{SC1, sC2) in the access network {ACC} has a first terminal
point in the radio unit (GU) and a second terminal point in
20 the port (P2} which connects the access network (ACC) with
the home network {GSM), and wherein the port {(P2) functions
to combine the signal carrier (SCl, SC2) in the access
network (ACC) with a signal carrier (SCGSM) in the home
network (GSM).
25
20. A radio unit (TU, GU, PU, CU) in an access network (ACC)
which is connected to at least two service networks {(VOD,
GSM, PSTN, INTERNET) having different specified standards,
wherein the radio unit is registered as belonging to one of
30 the service networks, said service networks (GSM) being
designated as the home network of the radico unit (GU),
wherein the radio network (GU) includes an access unit (APG)
which functions to maintain radio connection with a base
station (BS2) in the access network (ACC), and wherein the
35 radio unit (GU) also includes a service unit (SPG) which
functions to transmit and receive, via the radio connection,
signals having the same specified signal standard as a



i-n tl mﬂu ! e“l ﬂiﬂ gane agency which transports data gane signals to
th p i son—efntt+ ng the—gafe agatnst—payment
5

Several variants in the configuration of the access network are
al so concei vabl e wi thout departing fromthe concept of the inventi on.
For inst aMQ93#%4| s concei vabl e to bar access to cECTREWEHPYi ce
networks fromcertain parts of the ‘access network. It is also
conceivable for radio control units and 10 ports to be located in one and
the sane place and to bel ong to one and the sane hardware unit in
certain cases. O her exanpl es of vggiants include separate access
net wor ks and transport networks instead of conmmon networks with
regard to staftird\@pRchFiat {3t €k mee neldokRf g, to in the text as a
15 uni ver sal networKk. It will therefore be understood that the
present invention is not restricted to the aforedescribed and
illustrated 21. Aexa@pditnpihg (6Fbodeaerding hee cBlaimd2¢ hawheveidi thei ons

can 20 be gade i tdit t (spOC PP eddr ibak! @YW REagk@ifTana receive .
32 t el ecommuni cati ons

CLAI M5 1.
system (%5) Rt FigRAlR BREindnbhe same jdata trapgmisgion XAtS 3t dor ks
(GSM PSTN) Hemenemimstioal kate specified in the home network.



5 different specified signalling standards, wherein the

+t elrecommunicatTons—system(TS) | nctudes a radiro=based access met-wor k—
(ACC) which includes at |east one port (P2, Ql) to each service
network (GSM _PSTN), wherein the ports (P2, Ql) are connected to at

| east one YWAWB4M,t i on (BS2) in the 10 access net wor k RGHSEPSOOEMLr ei n t he
access -network (ACC) al so i ncl udes a radi o-based access network part
whi ch can connect the base staji (BS2) to aradio unit (GQJ) in the
access net wor k, wherein the rgiygzbnit (QJ) is registered as

bel onging in one of the service networks, the so-called hone 15 net wor k
(GSM of the radio unit, wherein a signal carrier (SC, SC2) in the
access network (ACC) has a first term nal point in the radio unit
(AQJ) and a second termnal point in a port (P2) that caﬁ cts the
access network (ACC) with the hone network (GSM, and whexein port
(P2) functions to 20 conbi ne the signal carrier (SCl, S I'n the access
network ___ (ACO)_with a_signal_carrier (SCGSM _in_the_h net wor k

(GSM . 1 2. A tel ecomunicati
whereinf the tel ecommuni cati ons syst
data triansport network (TRN), where
connect?d tiﬁage port (P2) and to
transport n rk (TRN) includes
whi ch cian co t he 30 base ion (BS2) {
wher ei n} t he radi unit ( n a firs
transpaient dat carrier DC2) t hrotg
(TRN), ¢ wherern the port (P2) fornms a secONd
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data cafrier t hr oygh s anspor t_ AetWork( TRN) .35~ anu~
wher ei n} t he fport fyncyl on condyj nesth ; |
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33 3. A telecomunications system (TS) according to Claim1l or

Tl ai : i T it (GJ)—Tnctrudes amacTess —Tretwork—{APO)
which forns the first termnal point for the signal carrier (SCl, SC2)
i'n the ac%gﬁ network (ACC), 5 wherein the radio unit ( al so incl udes
a service (SPG which functions to transmt a signal s
over : the signal carrier (SCl, SC2) in the access network (ACC)

with the sane specified signalling ??agrd as a signalling standard
specified in the hone net (GSM. 10 4. A tel ecomruni cations system
(TS) according to Claim 3, wherein the access unit (APG also forns
the first term nal point for the data carrier (DCL, DC2) in the
transport network (TRN), and wherein the service unit (SPG functions
15 to transmt and receive data over the data carrier (DCl, DC2) in
the transport network (TRN) at the sane data transm ssion rate as the
data transm ssion rate specified in the hone network (GSM . 20

5. A tel gcogmureatio m (TS)e H =M1, 2, 3 or 4,
wherein ttheidrt  (JP2) L esja fifrst sign node LPTEP) which
borders on the access network (ACC) arm ndf st-gmaltt-ng--node
(MIPP) whi ch borders on the hone etwprhi ( , erei npghe first
signalling node (STEP) forms 25 he secopd [t er m nal } pei-nt--+eF--t-he si gnal
carrier through the access ne —and T he sec signal ling
node ( MIPP) forms a termnal point for the signal ~earwiek-.t.hrough the
home network (GSM, and wherein the nodes (STEP, MIPP) use t he sane
specified signalling standards as those used in the 30 ....neLmIIrﬁ&..(.ACC, GSM
on whi ch respective nodes (STEP, MIPP) bor der. 6. A

t el ecommuni cati ons system (TS). according to Cd aim5,

fi ng

........................

MTP ........................

------------------------

FIG. 2a




wherein the port (P2) includes a transfer unit (TEP) which 35 functions

to transtfer—sirgnats—havimg tone network standard — fromThestrgmar—
carrier (SCl, SC2) in the access network (ACC) to the signal carrier
¢ SCGSM i hone net wor k

34 ¥and wherein the transfer unit (TEP) fundiGFoH6R0810
transfer signals with home network standards fromthe signal carrier

(SCGSM in the honme network (GSM ta}aamgnal carrier (SCl, SC2) in
t he access network (ACC). 5 econmuni cati ons system (TS)
according to Caimb5, wherein the port (P2) includes a transfer unit
whi ch func- tions to transfer signals with honme network transm ssion
rates fromthe data carrier (DCl, DC2) in the transport 10 network (TRN)

to the signal_carrier (DOCM..in.the homr. ... netwark. (GSM...and wherein
the trapsfer unit functions to transfer signals w th hone network
transm gsionfRat s Trom The srgnal t he hone network
(CSM té the= [ carrier (Ip net wortkk (ACC). 15
8. A nmefhod relatfi nigat ijons syste flor :

extendi hg the rzi ‘ s?w ce networK i GSM,

Ms , IbSTN) ha ¢nt specitfded-dignal ling tandar'ds V\/nerei n
theg’mst hod conpri steps of: 20 -_connectj ast dne I nput
por P2 P2'§3 P2 each of the servicefhetworks (JGSM GSM,
GSM ', ,STN) 0 I ng a radi o-based access 1etvvork (A;CC) to the
i nput /§ porE % e = ;
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.- connecting at |east one base station (BS2) in the access 25 net wor k
(ACC) to the—tnput—ports—tP2—P2', P2—Ct)—wherernm— t he—base——stati on

(BS2) is able to establish a radi o connec- tion to at least two radio
units (QJ, PU) in the access net wor k, and wherein each of the radio
units is rePIFRISRY as belonging to one of the servi REU/SRISERSIKS ( GSM

GSM, 30- GSM', PSTN), the so-called honme networks (GSM GSM, GSM',
PSTN) of the radio units (QJ, PU). 0&9. A nmethod relating to a

t el econmuni cati ons system (TS) 476 ing to daim8, wherein the
access network (ACC) 35 i ncludes a radio control unit (RNC2) which is
connect ed bet ween the base station (BS2) and the input ports (P2,
p2', P2'', Ql), wherein the nethod conprises the further steps of:
35 storing in the radio control unit (RNC2) information

di scl osi ng servi networks (GSM GSM, GSMPSTNPSTN) that bor der on
the ports (P2, = pP2", Ql); - sendi

oma radio unit (GQJ to the
tTadi o control wunit \B%R:NCZ) a service network~wdeptity corresponding to
the hone. ... petwork (GeM=_of .the radio unitl. (G dMb ______-_pointing out

the input port (P2) of the h rk (GSM in t radi o contr ol
uni t (IiNCZ). 10 10. A nﬁﬁg ating to aitel eco I cations ﬂsystem

accord- ing to Clain% Claim9, whereiin the net conprises the
ste :
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-« establishing a signal carrier (SCl, SC2) between the radio uni t

f of the—hone network—GSM ; antd -
conmbining the signal carrier (SCl, SC2) in the access network with a
signal carrier (SCGSM in the honme network (&sM. 20 11. A nethod
rel ati ng WP ¥3#cconmuni cations system accord- i ngcmwm 10,
wherei n the nethod conprises the further step of:
transferring signals between the ra&é it (QJ) and the . hone net wor k
(GSM over the signal carrier (SCL, 8. n the 25 access network (ACO),
sai d signals being of the same speci - fied standard as the standard
specified within the hone network (GSM . 12. A nethod rel ating
to a tel ecomruni cations system (TS) for 30 extendi ng the range of at
| east two service networks (GSM GSM, GSM', PSTN) having different
speci fi sign i ng st rds ere he hod C rise he
steps o 9 ad;U con BS%I ng east 2(I)\Ihne |Ir¥p§1 port 1( P2, SE) SPEQl) to
éach of fhe seri e ret Norks ( M GSM GSM|, PSTN}j; 35 - conr%ectlng a
radi o- based acc s etwprk (ACE) &0 the input bort (PR, P2', {P2",
Q); and connecting a st ¢ne base statiop (BS2)]in the access
36 net wor K

=
t he base| stati on{BS2) ¢an_es ish 4 radio gonnection to

(ACC) fo the iinpBt paorts (P2} P2', Pp2'', QT), whertei n
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a radio unit

*regi stered as
standard type
‘PSTN), this t

the radi o uWP

system (TS) 1

i ncl udes a radio control

base station
the nmet hod co
control unit

(GSM GSM, GSM',

- sending fro
‘service netwo
radio unit; a
4 nput port

is the sane a
relating to a
wherein the a
(RNC2) whi ch

I nput ports (
further steps
information 3
t hat border o
information d
the service n
net wor ks; 35

honme net wor k

control unit

In the access network, and wherein the radio
bel-engtag—t+H——ea—tel ephorre—net work- whirch—5-
as one of the service networks

el ephone networ k being

*WJQ” 13. A nethod relating to a tel eco

according to daim 12, wherein the access

unit (RNC2) which is connected

(BS2) and the input portsEEFZESFQ', p2'

nprises the further steps : - storing

(RNC2) information 15 di scl osi ng those serv

0

unit is
| s~of—the—sanme -

(GSM GSM, GSM ',
desi gnat ed the hone network of

Ps
network (ACO
bet ween t he
, Ql), wherein
in the radio
i ce networks

PSTN) that border on the ports (P2, P2', P2", Ql);
mihe radio upnit to the radio control unit X (RNC2) a
K i b nding to the hone neFwor k ofipighe
1@%@{“{1 Eé’ﬁ@kf&%ﬁout in the radio control Eni t\('RNC}%l an

(P27) to a service ﬁetwor K (GSM') whose Specified standard
, kK. 14. A net hod
Relquesinfor dedicatedychaméel 3 Bé sentcdponli ng+0 J aigpl2,
s So ifenaradio(€6drol_unit RMCRudes a radio contr unit
I'S connecte bet ween the base station (BS2) and the
P2 P2’ p2: Q1) wherein the nefhod includes the
Ah: accept messgentg sent HeomaRNE2cdotGUl  uni {.(RNC2) 103
bThed'sedoodi snab ccarmervSEa iscestalidssti@dM G, “GSM ', PSTN)
hbehwes 2 BAd OX p2 ', and_st oring
I scl osi ng cooperative rYI ati onshi ps between Qper ators of
PO S—(-ESM—ESM—GSM—RSTHN) aRd—epet.at ors of ot her
The subachtper idetuty Abenst khedBale: y corr e§pongi ng 104 t he
Merk aientiky 51 eRbif HOMA0 R , radi o
(RNC2); and Y
Port PZ 1s pointed out as the input pori of o~ 105
the home network GSM ~
The first signal carrier SCI 1s established ~ 106
between RNUZ and P2 ~
Y
The subscriber identity Al s forwarded -~ 107
from RNC2 to P2 ~—
The GSM-signal carrier SCGSM is established 1 - 108
beiween PZ and MSC -~ | -
Signalling necessary for authorization check - 109
ts sent over SCl St2 and SCGSM { -
Y
The subscriber |denmz Al 1s forwarded from |~ 10
P2 to the mobide switching centre MSC o
I'The subscriber identity Al i1s stored m the —~ 11
| visitor register VLR " the MSC ~
The signal carriers SCl. SC2 and SCGSM —~ 112
are released ~

FIG. ©



37 - pointing-out in the radio control unit (RNC2) an input port

W +h—#hi ch -eeeperat i ve —t-etatt-enshi-ps
are found and whose specified standard is the sanme as the standard of
the honme network. 5 15. A nethod relating to a tel econmuni cations
system acCoPd¥¥M g to Caim12, 13 or 14, said net REESESHPISIGI ng t he
steps - of : - establishing a signal carrier between the radio
unit and 10 the input port (P2, F?) t he service networks (GSM GSM )
poi nted out; and - conbining t e/ nal carrier in the access network
(ACO) with a signal carrier in the service network (GSM GSM). 15
16. A nethod relating to a tel ecommuni cati ons system accor d- ing to
Claim 15, wherein the nmethod conprises the further step of: -

t+ ansf |ng Si ls b en adi @ uni t the I nt ed; t
servic etworg'ﬂ'?1 tFng Si E@al s b me 20 TEsarre E%gci fied

standard as the standard speci fied wihin th Ser vi cef net wor k (@ISM
GSM ) that is pginted dut. 171 A method relajing tofa
t el ecomjuni cati pns systjem (TS) hccording to G phim3, P, 10, 11,242,
13, 14, 115 or 16, 25 erei nf the mefhod conpri ses fre—steps—ef~~" .
connectijng a transport jnetworkj (TRN) fo the ijnput pofte3 (P2,1Q);
- connegting the transport netlgrk (T \sffatioh (BS2)
and to tihe radie unit (JGJ); 30 24 eftablis ing a dhta carfier (Dg2, DC1)
I n the tjiranspor{ Y
< 25
e %
i 26
s
’ SC4
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i 27
28
g sc3
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29
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31
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networ k between the radio unit (GJ and the input port (P2); -
Tonbrnmmyg the data carrrer (DCl, DCZj—Tn the transport

data carrier (
{el ecommmu
13, 14, 13*8

METWOTK WTh a

DCGSM in the hone network. 35 18. A nmethod relating to a
ns system (TS) according to daim8,.9._ 10 11, 12,
wherein the method conprises Wﬁ%r step

of : 38 - sending data
betvveen the radio unit (QGJ) and the hone network (GSM' over the data
carriers (DCl, DC2, DCGSM, said 89(3 being transmitted at the sane
transm ssion rate as the transmsSsSi On rate specified in the hone
network (GSM. 5 19. A tel ephone network conprising a radi o-based

access network (ACC) and at |east two service networks (GSM PSTN)
nt specified standards, wherein the access net wor k ( ACC)

having differe
includes at le
wherein the po

(BS2) in the ac

al so i ncl udes
t he base
networ k, wher
one of the ser
radio unit, wh
(ACC) has a fi
term nal point
(ACC) with

”lﬁu(%

érpaneéhibpConnected VI CE -net M PSTN),
e@wgcan eeiigh 86 PU | eapt cmef-b@

e station
ess networ k ( ACO)

a radio-based ackess netwnrk part capable of connecti ng

sfﬂh? @I‘DWM) 13 @'@fb’aﬁﬂo Tl.hﬁ tcoqmtwm t we\Qcc_/e,smzlS
direqueast iisentidpr the appul iporte@i st or o bel onging to
Vi ce netvvorks t he S(Icalled home netvvork (GSM of the

t he access network
rﬁélé;’jl?ﬁsqegt%“ Ted, Pn‘t"aﬂ“ﬁ!q r‘%ﬁf uni t f{o_—ané®3 second
inegBE reqgewhieh c & thejaccess network

the hone network (Cfl\][ and wherern the port (P2) functions

The paging request ts sent from RNCZ to 204
the éSﬁE’N-umt U .
Y
The signal carriers SC3 and SC4 are A~ 205
leslabliShed in the same wayasinfigd |
PSTN 1 CPSTN
A -signal carrier S 1s estab- -~ 206
lished in the home network PSTN ~—
Signall f! H
ionalling necessary for call connection is 207
se%t beigween PU ar);d PE. wherein con- T
ection of transfer hnks is requested
y
The PSTN-data transfer link 1s established |.-. 208
between PE and the snput port Q1 T
The first data transfer hnk DCl 1s estab- - 209
lished between Q1 and RNCZ ~—
The second data transfer hink DCZ 15 —~ 210
established between R]‘!CZ and PU ~—
Audio data (speech} is transferred via the | ~. 21t
data transfer carriers beiween PE and PU |
Y
{The call is terminated R - -
Y
(The data transfer links are released L~ 213
Y
[The signal carriers are released kK ~__2l4

FIG. 8
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(57) Abstract

‘The present invention relates to a telecommunications
system {TS) for extending the mnge of at least two ser-
vice networks (GSM, PSTN) having different specified sig-
nalling standards, The telecommunications system (TS) in-
cludes a radio-based access network (ACC) which includes
at least one port (P2, Q1) to each service network (GSM,
PSTN). The ports (P2, Q1) are connected to at least one
base station (BS2) in the access network (ACC), The access
network (ACC) also includes 2 radio-based access network
part capable of connecting the base station (BS2) to & ra-
dio unit (GU) in the access network. The radio unit (GU)
is registered in one of the service networks, the so-called
home network (GSM) of the radio unit, and a signal catrier
{8C1, 8C2) in the access network (ACC) has a first terminal
point in the radio unit (GU) and a second terminal point in
a port (P2) which connects the access network (ACC) with
the home network (GSM). The port (P2) functions to com-
bine the signal carrier (SC1, SC2) in the access network
(ACC) with a signal camrier (SCGSM) in the home network
(GSM),




