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A Persenal—TFeleconmmunications Syst em : Field of the

| nventi on ' The invention relates to a personal tele- 5
comuni cations system (PCS) based on a fixed"

t el ecommunyderzegls net work, such as a Public Sw tched PCT/FISG%00§5 ONne

Net wor k, havi ng a nobil e conmuni cati ons system as an access

net wor k, connected to a | ocal exchange. 10 Backgr ound
of the Invention Various cellular radio systens

enabl i ng personal w reless data trangm ssion have been in use

for long. An exanple of the nobile comunicalion systens is the
European di gi tal nmabbkpssRATPé Teddi@tunizationsS$§se8MGSM (G obal System for
Mobi | e Communi cati ons). In addi tion, a new generation of radio
systens i s being devel oped, which are expected to further expand

t he possibilities ofiekdsshdhenInsleassioponmuni cation. One

of these systems under stanfiad dijageh@lohS fdiatar sepala 2Bersonal tele-
Connunlcatlgn System &PC%% Jjn the United States. In - accor dance
with the prasent efPBBERIFIAONS hefYSHPM pEFCS) Dbasedp Qfpesdor Peasd

networ ks, namely t tadetonomaticeeidesy network, tspoh @t workshliandswitated SDN
o EIh " Gefene vt BAn RO pORL LAy
system as an access network, connected to a 1local
exchange.
10 Background of the Invention
Various cellular radio systems enabling
personal wireless data transmission have been in use
for long. An example of the mobile communication
systems is the European digital mobile communication
15 system GSM (Global System for Mobile Communications).
In addition, a new generation of radio systems is being.
developed, which are expected to further expand the
possibilities of personal wireless communication. One
of these systems under standardization is the Personal
20 Communication System (PCS) in the United States. 1In
accordance with the present expectations, there will be
two types of PCS networks, namely traditional overlay
type networks, and fixed ISDN and PSTN networks. There
will be a number of alternatives for the radio

25 interface, one of which is the GSM based PCS1900 (a GSM
system operating within the frequency range of 1900

MHz) .
Modification of an existing meobile
communication standard (such as GSM or DCS1800) to a.
30 PCS-overlay network is a relatively straightforward

process. Instead, more problems will be caused by PCS
networks similar to the fixed ISDN and PSTN networks,
employing a standard local exchange (LE) of the fixed
network instead of a mobile services switching centre,
35 such as an ISDN/PSTN based network is not directly
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with the GSM network architecture. The n&bile services switching

centre is the central eptj . f QﬁﬁMD q%g@ rl
network. In an ?%% é'siéc n{e:?aor %&E{\;‘gfﬁt oca dgegha%ég
LE 5 does not ha¥ebhly ?%ﬁfb’tq%‘-‘ny’%ﬁ BiBIt FERELS hes ridif |gentral enti

comuni cati on network. éfi the hetwoek Lheal GSMI based oveeXahangewbEkiaynban

assunmed to include a Sn?§bef§Tﬁﬂbased netwgg?agﬁLeR%Qcttﬂgf+$§%ﬁeﬁ%§ygﬁaé LE

swi tching of mobile Ication én-calT”
signalling, 10 5  hande®2r “SW tbm’ﬁg anyppbprpchionsmSupPREFingut theefrokide
not necessarily verycomm@iidatidrdr netwaki.ngIn tlthe futureleqtthecmakal

of the PCS1900 system LQ@héﬁSéeif may be assumed to 1£Ef&&¥téogm591tgé% of

problemis disclosed in
general functions that support switching of mobile

communication networks (non-call related signalling,

10 handover switching support of some kind), but they are

' not necessarily very useful for meeting the
requirements of the PCS1900 system, for instance.

A solution to this problem is disclosed in

"Switching and signalling generic requirements for

15 network access services to personal communication

services (PCS) provider", GR-2801-CORE, 1Issue 1,

December 1993, Bellcore, Bell Communications Research,

particularly chapter 1, pp. 1 to 10, chapter 2, pp. 1

to 26, and chapter 3, pp. 133 to 137. In a Bellcore

20 network disclosed in the above document, the radio

interface is a wireless access communication system

WACS (Bellcore TR INS-001313), which is connected to

the local exchange of a fixed network. An intelligent

network is connected to the local exchange, providing

25 the local exchange with the service logic, the

databases and the operations required for the mobility

management of the access network. In other words, an

AIN network {(Advanced Intelligent Network) provides the

subscriber database services, location management,

30 authentication, access control etc. in an integrated

manner. The basic features of call control are located

in an ISDN local exchange, from which call control can

initiate intelligent network operations in accordance

with predetermined triggers via a° standard AIN

35 interface. The Bellcore system also supports handover,



"Swi tching and signalling generic requirenments for 15 network access

services ta  personal__comunication . —.services (PCS) _pravider"
GR-2801- CORE, |Issue 1, Decenber 1993, Bellcore, Bell

Communi cat i ons Resear ch, particularly chapter 1, pp. 1 to 10,
Céhapter 2, 33'96&66&7 to 26, and chapter 3, pp. 133 to »gfdsodus

el | core 20 etwork disclosed in the above docunent, the radio
interface is a wirel ess access conmuni cati on system WACS (Bellcore
TR I NS-001313), which is connected to t he | ocal exchange of a fixed
network. An intelligent - network is ccgmect ed to the | ocal exchange,
provi di ng 25 the l|ocal exchange wth><the service logic, the

dat abases and the o i QQs Lrad.for it " t
of the access net V\o‘?ﬁiéﬁgnggt ﬁ'ree%%\l#grggs?fygn]aéﬂecaﬁb ‘1A+ Nxﬁet %F?mfg\gggﬁ'?‘e
Intel |igent NetworkFrpnefexes ¥Rd) - The aigpfiBdT dbt af@sceRBIXF cdde

| ocati on managenent goPinuity abfhantsegaticen toacins susent whenethe isighal

i nt egr at ed nner.. The_basi tures c ol e l.qcat,ed
in an | SDN | ocal ex%ﬁﬁ%ﬁ%‘fhf P’Sﬁf‘%ﬁi ?ngggl'agon%)é%vfgéc%}n gglﬂ' Tﬁlgnistl%gﬁ%é
intelligent $etwor ksbpergth orry i YRz corataride a PCS useq tits provdager mirndd
tri gge{ s }1' ada St anghge dcdi&d‘i@\k%n&ﬁfstﬁ@? Fd B ent1@oBRENE OERaYS! ARl
su : . N

PC—?—PE{ 92/ 0888gver of ALT is to ena%]le the contlngz.ty of anwﬁingﬁ:eirsd
referred by Bell corengoing cadt wishput linflerruption, and without the user

taking any measures for performing an ALT or being
10 aware of the fact the ALT has taken place. Chapter 3,
pp. 133 to 138 of the above-mentioned document
discloses an ALT procedure in which a local exchange
operates as the "anchor point™ of handover. In other
words, when an ALT is carried out from an old base
15 station system (IPS/RPCU) to a new base station system
(IPS/RPCU), the connection to the old base station
‘system is released in the exchange, and a new
connection is established to the new base station
system. In such a case, the local exchange for the
20 fixed network is the anchor point of switching and
signalling. The handover employing the local exchange
as the anchor point may be carried out in new national
ISDN exchanges having the regquired features. This
handover concept, however, cannot be considered as an
25 appropriate way of proceeding, particularly at the
initial stage of the PCS systems, because most of the
existing exchanges of the fixed network represent the
older type, and it is not possible to guarantee the
availability of exchanges that have the required
30 features. Furthermore, problems are caused by the fact
that a network element incompatible with the access
network standard, such as the GSM, is used as the
anchor point of handover connections.
Disclosure of the Invention
35 The object of the present invention is a



Transfer” (ALT). The aimof ALT is to ensure the continuity of a
service to the user when-the signal : strength varies during an
answered call. The signal 5 strength may vary e.g. if a PCS user is
novi ng, or if the conditions of the radi o environment change The

ai-m ' 40 enable the continuity of an answered

ongoi ng cal | v@k;m%ﬁlnterruptlon and wi t hout the user Pc{aﬁlng %ny
measures for performng an ALT or being 10 aware of the fact the ALT
has taken place. Chapter 3, pp. 133 to 138 of the above-nentioned
docunent di scl oses an ALT procedure in whi ch a | ocal exchange
operates as the "anchor point" of handover. n ofher wor ds, when an

hew base st att on syst epeecdtiud ?%‘s%%mﬁ% e' £ LGP e el 0 48 Bne
station syst emnaéi%|r\@éz§eaku ACERBS cRBRUAEE, 18RS sindgpendent of the
connection is establi shdtueeshefnehe bfiseedtRidIn exchange §¥S§6§b1$ﬂeSUCh a

case, the | ocal exchange for th 9 J‘Fhe % _{(&;Ieer%Bk |stéf$%%ﬁlg€%$ 'g:wrtls

of switching and i gnal andover enpl o
exchange 5 as théYaﬁ’G@ﬁ’oFO{BEFhﬁl%ya b %Edy ﬁ&saaaa? Ph ﬂeﬂ\#mlwork

| SDN exchanges havi ng txﬂ&lueqtgtra&qoh@at Whse dbation syste:hétn%%%d% Céfle
however, cannot be con5|% red i_at e

R ed|
particularly at the 18] pBErEph < a gur n IR B S, BE Ytk DEGERS Tiemn
of the exi sti ng?@k@MﬁgesaGh baeef istad imnt wo'rsrtememoelpensmlgea base

ol dﬁr tyloet ha{\d it 'tshflﬁtatﬁ%S'cGBQrB!?lQH?Eﬁtat Qe ptlhﬁahty of B a%?éﬁiangf
excnanges a ave re eat ur es.. [ er nore, pro ens are
caused by the F‘g ‘The g'ﬁ§¥‘°§ h%t%?r’{?%tleeﬁfé?td IlRCShﬁBtI ble with the

access - net wor k st andar d, lecaticrs namaR®dMnt,s netd aesdierces manage-
anchor point of handOV%{enQorH}ﬁ‘d?/tdxonﬁandover control aré S&érR:%H@rafﬁecI hen a
| nvention 35 The o‘éect of gresent invention, 1S

group of two or more ba e station systems in one master

base station controller, which controls the other base
15 station controllers of the group;

In accordance with the invention, the highest
level network element controlling the radio path is the
base station controller. In several applications, the
base station controller may be, however, too small a

20 unit for location management, radio resources control,
and/or handover control, for instance. According to the
invention, these features are concentrated in a group
of base station controllers in one master base station
controllex, which controls the other base station

25 contreollers of the group, lacking the above-mentioned
features.

Alternative ways of implementing the invention
would have been e.g. constructing a separate device for
controlling the base stations, or performing the

30 functions related to the radio path management in the
service control point of the intelligent network. The
above-mentioned alternative is attended by the drawback
that the functions to be performed are highly radio
path-specific, whereby it is not sensible to perform

35 them in a public intelligent network, but it is more
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4 ¢ tel econmuni cations systemin which the control of the

radi o network access network is as independent of the features of
the fixed | ocal exchange as pOSSIb|e . This is achi eved
wth a teleqﬁggyﬂ*ﬁptlo system conprising a | ocal peysidnemsof @
fi xed netwo nDblle stations, base station systens providing the
mobi | e stations a wirel ess access network to the | ocal exchange,
each base station system conprising a base station controller and a
plurality of base stations. 10 The methog is characterized in that

| ocati on nmanagenent, radi o resources nanage- nent and/or handover
control are concentighelahn tnar a  meHOHRAlrds© ¥ 258 SLebLen
systenms in one mast & Bas |on control I'er, |c controlr s the
ot her base 15 §F@¢F@ﬂl@6ﬁtﬁ&ﬂ°eﬂ?n@¢aFﬁ8r§Fon unit - for controlling

accordance wi th the thesent iz, tompdigheswith a depadlateet vidviRl enesi
controlling the radig pathiRgt Pe pase srab?8f SAAIOM S L rg‘ bl Shvehd

several applications, on r,

too small a 20 adrlpMSf épweaca@nwmt& aado sigpoliieg costsol |

and/ or handover conishigke bge ba§éa§€£tldﬁxéaﬂﬁﬂalﬂé& Ebﬁtrols 1tséDfenTh9n
these features are concentrate

controllers in one MRYEEFBEsA at??#bféé)ﬁWdlgiﬁﬁF%ﬁ?e % con??%?s
the other base statistatidn congameliekber £oof irndepprsient Iaamamjstmmion

above-nmentioned  contrb2akWEe8t a later stage if r€gu@iBat H¥€ ¥&YStRbir
|nplenent|nq0the |n%%g%%gc load.
Brief Description of the Drawings
In the following, the invention will be
described in more detail by means of preferred
embodiments with reference to the attached drawings, in
15 which '
Figure 1 is a block diagram illustrating an
ISDN-based PCS network in accordance with the
invention,
Figure 2 1is a block diagram illustrating
20 dividing the functions of a mobile services switching
centre into functional units, and allocating them to
different network elements.
The Preferred Embodiments of the Invention
The basic principles of the invention may be
25 applied to connecting any wireless access network to an
intelligent network and to a local exchange of a fixed
network. In the preferred embodiments of the invention,
the access network is a radic system based on the GSM
system, such as PCS1900. In other words, the access
30 network is modified from the GSM mobile communications
system or its 1800-MHz version DCS1800. As to the
details of the GSM system, reference is made to the GSM
recommendations and the book "The GSM System for Mobile
Communications”, M. Mouly & M. Pautet, Palaiseau,
35 France, 1992, ISBN:2-9507190-0-0-7.



woul d have been e.g. constructing a separate device for controlling

t hé' base stations, or perfarning the 30 functions rel ated.to-the-radio
pat h managenent in the service control point of the intelligent
networ k. The above-nentioned alternative is attended by the

dr awback W %ﬂt he functions to be perfornmed are highl ypeysoaoooss
pat h-specific, wﬂ y it is not sensible to perform 35 themin a
public intelligent network, but it is nore WO 96/ 26617

PCT/ FI 96/ 00085 5 natural that
a manufacturer of the base station contrgllers al so manufactures a
unit for controlling them As conpared with a separate device
for control l'ing the basepg! 8iboR §PAGF&h!SF Fiddi@ WNYENLEEPatds the
al l ows | ower manufacturing cqosts and si gn%{jel ntq.l COSt S si,nce ﬁgg
base station control | erP¥RTo| seiqmsnts. € aceeRBnt PNt o BhahPRe

modi fication of "slave'cdmssted to theatfiotedonetwdilersThe ianhssendretwork

base station c r te agerhtib8AULLECade 8Ost NELER
10 traffic |oad. (¥E§f3§di5%6Hbfisggie?aégscgfh%%gﬁ o?phhe i ngs
In the fol lowind the |PREREISHNG PpepPpase statipn - GoREFoLt SRy R et gPF‘ b$

means of preferred plurgltitndi o€ntkass t htaviensn®IS.o Base atstatiens BTS
draw ngs, in 15 Whic(:::cnnmunicate over the radio interface with personal
stations PS (mobile stations). The radio interface
between a personal ‘station PS and a base station BTS,
10 as well as the interface between the base station BTS
and the base station controller BSC are similar to
those in a conventional overlay PCS1900 system, and
they are not paid closer attention to herein. Unlike in
a conventional GSM-based network, however, base station
15 controllers BSC are not connected to the mobile
services switching centre MSC, but to the local
exchange LE of a fixed network, such as ISDN or PSTN.
In the preferred embodiments of the invention, the
local exchange is an ISDN exchange. The local exchange
20 LE, in turn, is connected to a service control point
SCP of the advanced intelligent network AIN through a
standard intelligent network connection. In some cases,
the intelligent network is not required. In such a
case, the local exchange itself may contain more
25 intelligent functions. Further, the local exchange LE
may be connected to the other local exchanges LE or

trunk exchanges TX of the ISDN network, as normally.
A PCS network based on a fixed network is thus
not directly compatible with the GSM architecture, as
30 there is no mobile services switching centre MSC. In a
conventional overlay mobile communications network, the
mobile services switching centre MSC is the central
unit of the network, but the local exchange of a fixed
network does not support all of the MSC functionality.
35 Therefore, in the present invention, the functions of



Figure.l is a block diagramillustrating an | SDN- based PCS

network *in accordance _with the . dnvention

Figure 2 is a block diagramillustrating 20 di viding the functions of a
nobi | e services sw tching centre into functional units, and
allocatingéﬁggg%%@7 di fferent network el ements. PCT/FI96/00085 2 |1Ne
Preferred nts of the Invention The basic principles
of the invention may be 25 applied to connecting any w rel ess access
network to an intelligent network and to a | ocal exchange of a
fixed network. In the preferred enbodjnents of the invention,

the access network is a radio system based on' the GSM system such

as PCS1900. In ot he{: goﬁgéilé @m‘@’ﬁ‘g‘%?*g%ggrs ﬂ'g@i%égh#é"@edq‘jeeq‘j E.og E he

GSM nobi | e conmuni catrons . . | Ver sion :
As to the déphe | Suprtipraloopiiss ewhiclef aFendecptednie thet hasesM
reconmendat i ons andst&eibw dontidid 1eoMsystexadpy fdbiche call control. In

nggTIGugl_ ggg;ggg_ 0_ C'\ﬁﬁyg:%yor‘& %yﬁ@#ﬁ% 2%gig?iésqﬁ‘éel§§gent nEEQggﬁ A?[%?Z’a

PCT/ Fl 96/ 00085 function corresponding to the homg location register The
bl ock di agram of Figyreof théUstM aéftdmias proviqéaﬁt\&%rkzeqlle%n%&&f dfhe
access network PCS1900 . connected to thg fl%gd net war k. E € _access
net wor k a function corrésponding to e visitor location
register.
In the following, an example of dividing the
10 original functions of the mobile communications system

into functional units is described with reference to
Figure 2, said funcfions being then re-allocated to
physical network elements of an ISDN based PCS network.
Functionally, the names of the units all end with

15 letter F (function) in order to make a distinction
between functional units, and physical network elements
{BSC, SCP, LE,...) in which they may be located. In the
following, each functional unit will be described
briefly.

20 BSCF (Base Station Controller Function)
corresponds to the normal BSC functionality in the GSM
network. ' '

BSCF+ (Base Station  Controller Function
Additions):

25 - divides the A-interface from the BSCF so that call
control is assigned to LEF and other signalling to
RSCF,

- carries out the switching operations related to

handover (HO) acting as the anchor point for the
30 switching operations,

- converts GSM based call control into ISDN call

control, ’

- includes different possible interworking functions.

LEF (local exchange function) includes the

35 standard functions of an ISDN 1local exchange LE



PC31900 ;conpri ses base station systemsh'BSS each 5 conpri sing one base

station controller BSC,__and a . plurality of base stations BTS. Base
stations BTS comuni cate over the radio interface with personal
stations PS (nobile stations). The radio interface bet ween a

per sonal statiqpo%m a base station BTS, 10 as wel | asp,

I nterface between € base station BTS and the base station
controller BSC are simlar to those in a conventional overlay
PCS1900 system and they are not paid closer attention to herein.
Unlike in a conventional GSM based netwopk, however, base station
15 controllers BSC are not connected t the nobile

ot et vorkbugn oo (agfRim10den W 4°68Eane) . 1pB RAY W Blodort
of the invention, the non-call] gehated (Nohdesignahlimmrfron khsgeasehetabien
excha][\gehZO | LE, ' rsyts;trem BSS CK\NEied eseivide Sebrte6l CPBLAR! SPPI ntIéz the
SCP of the advanced in ' t qu . st andar d. .

intelligent network co %léacfteig%gCI %gnws%{rrn}geﬁgaslgefs?ﬁg &lt]iqr{lé Pﬁt%‘}%%e?ﬁtl‘ms
network is not Bequiredrs Fuggestad to the ghandardcLEBcEpnesddmmhkrciusse|dn

may contain more 25  1spNtRidddieresiaotctdiitom FelidHE , béhaphecalo exsdpnge

LE may be connectged t ther_J ocal hang LE or .
trunk exchanges TX of t%ggfskbﬁlengsalgrt?caals eﬁ‘ocrhr?gjlél%yi'% 6% anystandard = o)
network based on a fi xe¢twerkerk is thus not directly conpatible

with the GSMarchitecture, as 3Rscr (rdd¥s &ysteR0 coBRirbE SEANMELES S iLIAY

centre MSC. In1% con entignal 3¥Frla§ ngblle communi cat i.ons

network, the mI5VIeE 2de FOPEES 8 W PR ARG LB NEFEVRERS | VAR Nsh Gt Te
unit of the network, bMSC.held ocgthang@iQ)f raspuxegs (i.e-_ igetgmrecatoss
not support all of the e'\@@ EHQ%M&?& s hdAdover MK, CankNcdherdl £SGHY

i nvention, the functions of .
handover between base station controllers BSC or local

exchanges LE). In addition, RSCF is also an interface
15 unit between the A-interface protocols and MAP
protocols. '

HOF (handover decision function). This unit is
separated from the RSCF in order to enable control of
the handover process from an even higher level.

20 However, the high-level decisions only, such as
overload control, are made by the HOF. The actual
handover is carried out by the BSCF+, and it is
controlled by the RSCF.

VLRF (visitor location register function) is

25 a traditional VLR divided into two parts: VLR1F and
VLR2F. The upper part VLR2F of the VLR is located in
the service control point SCP of the intelligent
network, and the 1lower part VLR1F in the access
network, more precisely in the base station controller.

30 In accordance to the division that presently seems most
preferable, the lower VLR1F handles authentication,
locatiocn management, temporary identification, etc.,
whereas the upper VLR2F handles service control and
other matters related to the user's profile.

35 SCF (service control function) is a standard
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75 2 b the nobile cgnnunlcatlon st ohing, 2

i-nto functional units, which are located in the base station
controll er BSC, except for the call control. In addi tion, by neans
of the int@%t, network AIN, a 5 functi on correspp@firpégodess t he
hone | ocat ster HLR of the GSM systemis provided, as well
as part of a function corresponding to the visitor |ocation
register. In the followi ng, an exanple of dividing the 10
original functions of the nobile comunicati gns system into
functional units is described with reference”to Figure 2, said

functions being th%'étchgl '&&ﬁ&%ﬁ tlﬁ_unctlon Fepysdﬁalthgetmel& eﬁggﬁgfﬁ of

an | SDN based PCS nctona e nane t [ 1
end with 15 | ro¥idings (e | 8R§NdRFA or‘&é'PXilégﬁﬁEe %tgﬁ%ki négrgﬂéeg i

between functional (mINysS, Hogeptess) cdlt nakworinelamElity to cargBSGutSCP,

bl Ut o, 5t B4y 00 B8k b e o eLombsonoRt o

functional unit wl
(Base StatBon CoﬁbﬂﬂIqatewaynﬂﬁQMﬂSltuat1°nkxwré§ﬁond§QQ§tr%Pﬁ%Fh%P BSC

functionality in tﬁﬁt@@ngatlons ﬁ6tuﬁékVLRF, as well as tdBSEb+opébase
Station Controller

A-interface fron1tH&tgsgé}l %%gthEII % Eld('macontr $N %n5§g£¥%96f?ﬁQLEF

and ot her signalliegcto RSCF, - carries out the swi t chi ng
?ﬁgr ations related to The NBNREV Bond 1 Qocatliiond ragikberapahet ieej Nisf or
10 a home location register in accordance with the GSM. In

addition, the intelligent network comprises an EIRF
(equipment identification register function), and
possibly an SMS-GIWF (short message service gateway -
interworking function), which are not paid closer
15 attention to herein.
In accordance .with the basic principle of the
‘invention, an effort is made to concentrate location
management, radio resources management, and handover
control, for instance, in one base station controller,
20 BSC, which controls one or more other base station
controllers, so-called slaves. Figure 2 shows three
BSC's, BSCl operating as the master BSC, and BSC2 and
BSC3 as the slave-BSC's.
It must be noted that functional units BSCF,
25 BSCF+, and LEF'only are used for handling the actual
speech/data connections. These functional units located
in the lower part of the functional model are bound to
route connections (connection chain: BSCF, BSCF+, LEF).
Therefore, each BSC must contain a BSCF and a BCSF+
30 unit. Call control, that is, an LEF unit must be
included in the local exchange LE.
The other functional units handle signalling
only, and they may therefore be allocated more freely.
In the preferred embodiment of the invention,
35 the other functional units are distributed to the
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non-call related (NCA) signalling fromthe base station
to the service contro
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handover conmands,
control |l ers BSC or

an interface 1%

prot ocol s.
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Base stH®Eohhasloyell4iec BSCaNahdBECIHre Blisd tREbudl
signalling connections 11 under control of the access
manager AM of the master base station controller BSC1l.

The preferred embodiment of the invention
further comprises a new, alternative signalling route
10, which bypasses the local exchange LE between the
base station controller BSC and the service control
point SCP. This makes signalling between the BSC and
the HLR simpler. The signalling interxrfaces LE-BSC and
SCP-BSC are termed as C-interfaces. Signalling of a C-
interface may use non-call related signalling of the
ISDN network, or, alternatively, the network of a
Signalling System Nr 7 (SS87) for the PCS-related
signalling between the base station controller BSC and
the intelligent network AIN.

The attached figures and the explanation
associated therewith are only intended to illustrate
the present invention. Although the invention has been
disclosed with reference to certain embodiments, it is
to be understood that the explanation is made by way of
example only, and alterations and modifications are
possible without deviating from the scope and the
spirit of the attached claims.



separated fromthe RSCF in order to enabIe control of
process*from an even_higher level . -20:- towever, the hl “I‘!ym" m ”“l_

decisions only, such as overload control, are na

The act ual handover is carried out by the BSCF+, and it is

cantroll ed“w’f?% 7RSCF VLRF (visitor | oCadprfbséongs St er
function) a traditional VLR divided into two parts: VLRLF and
VLR2F. The upper part VLR2F of the VLR is located in t he service
control point SCP of the intelligent network, and the | ower part
VLRLF in the access network, nore precisely in the base station
controller. 30 I n accordance to the di i on that presently seens nost
preferable, the |ower VLRLF handl es authegflLgakion, | ocati on
managenment, tenporary identification, etc. wher eas the upper VLR2F
handl es service control and other matters related to the user's
profile. 35 SCF (service control function) is a standard

WD 96/ 26617 28/ .

9 service control Runctlele%ﬁﬁpu?1?3$lqﬂD HF @mg$§$§151n9

provi ding tRe standard inteRl Fgeat enahande sdi)i @fsa fixed nenyeark,
Moreover, it has an abilitymbalmargwaﬁnsns (ps), location interrogations to
the HLRF (corresponding to the gwtema (¥E§ B§g§uat|o

| ocal | ocati on base statlon stem provldlng fbr
the mobile stations a wireless access network to the
local exchange, each base station system comprising a
10 base station controller and a plurality of base
stations, charactezxrized in that

location management, radio resources
management and/or handover control (VLR1F, RSCF, HOF)
are concentrated in a group of two or more base station

15 "systems in a master base station controller (BSC1l),
which controls the  other base station controllers
{BSC2, BSC3) of the group.

2. A telecommunications system as c¢laimed in

claim 1, characterized in that all the
20 functionality of a GSM based visitor location register
is located in the master base station controller.

3. A telecommunications system as claimed in
claiml, characterized by an intelligent
network (AIN, S8CP) having an intelligent network

25 ' interface to the local exchange, and in that the
functionality of the GSM based visitor location
register is partly (VLR1F) located in the master base
station controller (BSCl), and partly (VLR2F) in the
intelligent network (SCP).

30 4. A telecommunications system as claimed in
claim 1, characterized in that the local
exchange is an ISDN exchange.

35



interrogations to the VLRF, as well as to co operate with the VLRF
fof* r&sponding to AlN |nIeL;an1|p'“m+ hhinael G The
HLRF (hone | ocation register function) is 10 a horme | ocation register
in accordance with the GSM In addition, the intelligent network
caonpri ses ﬁggg (equi prent identification registepcfrieEbdoss)) . and
possi bly an Nvi(short nessage service gateway - I nt er wor ki ng
function), which are not paid closer 15 attention to herein.

I n accordance with the basic principligof the ~ invention, an effort
is made to concentrate | ocation managenent, radi 0 resources
managenent, and handover control, for instance, in one base station
controller, 20 BSC, which controls one or nore other base station
controllers, so-called slavps— gure 2 shows three BSC s, BSQ=
operating as the master BSC BSC2 and BSC3 as the sl ave-BSC.s
It nust be noted that funct ggl units BSCF, 25 BSCF+, and LEF odﬂ}
are used for handling the agtual speech/ data connections. Thesg@a,
functional units | ocated in the | ower part of the functional nodel
are bound to route compnections (connection chain: BSCF, BSCF+,

LEF) . Therefore, each|BSC nust contain a BSCF and a BCSF+ 30

unit. Call _control, that i§, an LEF unit nust be i ncluded in

the | ocal ex q!p LE. The ot her functional units handle
signal l'ing
In the pref.rEEH

only, and they may therefore be allocated nore freely.
units are d

nbodi nrent off the i nvention, 35 the other functional
buted to the
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whi €h edntrols the other base station controllers (BSC2, BSC3) of

t he- group. ———— 2. A teleconmunications—systemas clained in
claiml, char acteri zedinthat all the 20 functionality of
a GSM based visitor |ocation register is located in the master base
station controller. 3. A tel econmuni cations system as
clainmed in claiml, char acter i zedbyan intelligent
network (AIN, SCP) having an intelligent network 25 interface to
the | ocal exchange, and in that the functionality of the GSM
based visitor |ocation register is partly (VLRLF) located in the
mast er base station controller (BSCl) , and partly (VLR2F) in the
intelligent network (SCP). 30 4. A tel ecomruni cations system
as clainmed in claiml, char acteri zedinthat the |ocal
exchange is an | SDN exchange. 35
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