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Comruni cation system and call establishnment nethods Field of the Invention
The present invention relates to a conmunication 5... .system conprising a
cel l ul ar nobil e conmuni cati on network, which includes a nobile services -
sw tching center, a base station controller and base stations, as well as a
private branch exchange (PBX) system having at |east one base station. 10
Background ofwobweossssenti on The conventional access techRCHEE60GEH a
fi xed tel ephone network is a subscriber line (2-wire |line) extending  from
a local exchange all. the way to a subscriber's telephone.

Presently, however, wireless 15 . access techniques are the fastest
growing area within data conmunication.. As a result, an ever increasing
portion of new s@SREUNBEALABANBYEEShAND colld eskmbkichiie¥n mesbadek will be
wireless. The first generation of "wireless subscriber connections
consi*sted of anal ogue c n(the CT1l system for exanple),
whi ch consisted of a baggqgﬁ ?Fgﬂh%é%nec g to a wired subscriber line of a
publ i c switched tel ephoﬂ‘éenarﬁéﬁret(Fhsmsltl%dralﬁ%m kel & refavBicatihen
succéedi ng gener aljistemcoompeisihgfa aeliglinimobandl eemmptmza;ldmnwwaﬁkl he

CT2 system In a%lza.ltc'ho OnkQudds a hdBil (CTO @é%&l:?g aéwfﬂfﬁffgs TR, 5 %sr =neh

system ‘of fered a telepoint service and a w reless Private @UtOI’TB.tIC

exchange (PABXFtatFGPtHEPﬁfﬁ¥}eI'éndsPﬁﬁﬁa§§Ft¥Q§s'bé?ﬁﬁe B8 GpBELYRYE a
Eur opean di gi t al brianehe ssxdhzingehofRBIDY ssysterk nsawidy ahe lsbiste\ors i basdECT.
To a large extenigy 3Qon. DECT is simlar to the CT2, but utilizes TDVA

echniaue, ol Tonal 1Y sheshess Sy atamy.baseruen radio inferfaces of
wherein a subscriber's Wheilcoyverdlizingd - access technique to a fixed
telephone network is a subscriber line (2-wixe line)
extending from a local exchange 'all the way to' a
subscriber’s telephone. Presently, however, wireless
- 15. access techniques are the fastest growing area within data
communication. As a result, an ever increasing portion of
new subscriber connections to the communication network
will be wireless. The first generation of wireless
subscriber connections consisted of analogue cordless
20 phones (the CT1 system, for example), which consisted of a
base station connected to a wired subscriber line of a .
public switched telephone network (PSTN), and a hand-held
~ handset. The succeeding generation consisted of a digital
. cordless phone, known as the CT2 system. In addition to
25 the conventiocnal cordless phone, the CT2 system offered a

telepoint service and a wireless Private Automatic Branch
exchange (PABX). Furthermore, a standaxrd is being

developed for a European digital wireless telephone
system, known by the abbreviation DECT. To a large extent,
30 _DECT is similar to the CT2, but utilizes TDMA technique.
' Additionally, cordless systems based on radio interfaces
b of mobile communication systems, such as the NMT system,
have been realized wherein.a subscriber’s mobility related
. features are limited or completely non-existent.
35 One form of wireless communication is represented



features are limted or conpletely non-existent. 35 One form of

W rel ess communi cation is represented WO 97/ 00588
PCT/ FI1 96/ 00354 2 by nobile communication systens which do not provide the
subscribers with a fixed access point in the network at all. Instead, the

subscri bers may communicate with the network via any of the base stations
of the netwop 97)obss® order to route nobile term nati ng CRCT/BI9/00388
correct point at any one time, the network gaintains, at the subscri ber
dat abase, the location information of the subscriber. As a nobile
termnating call is received by the network, the first MSC in the network
carries out an enquiry to the 10 . subscriber database, and is provided
with the routingbrduekite | ommuninaticonk syaremat #héshi Ag BPEaPRPYHA® the
wirel esskcommni SabsOrtibérd apis et £ikxey dbcedessoftiB)in EABXsetworiPhts)
are, as known, a_type I ceisp rLya . LERchnges
t hat have a pl uarl% it§9%ngéét e%g?oﬁs?ggrﬁi%egéaﬁ%gﬁ %ﬁ%&g{ﬁgfké Ui ]
the | ocal excharetwork tvita FREX, of nthechare estrEiens | ¢t cFR% PREYPER calR be

set up fronsan exi@ss it dovtanabbele BddhigiEtdngakaldbs|so carcieeset point

bet ween an extengjion and a RSIN nk _Lin . Wl |
typically, as t oF tH &% ts’t“}elJcH#e?ezgwggﬁv‘géﬁf%oahlﬁw "a\% ?Z% Eﬁﬁé&%ﬁﬁﬁﬁ t he

cabling within téetabase tde Lecapher|infymatden pE| Yhe fsgrdbery &5 a

; ad: .ch?.ngﬁgt gcr)gs?bﬂrre eaufkhmﬁmyiadm pDs epédeived appl thabhetwarlPARe

DEpCT or soluti o%’ég%/gﬁgﬁ?négﬁ%%x?{?g%éﬁy u?%%(%gn °é‘|‘§{at9{| 1;1%2% e gnd

comuni cat £8n sy8@ksshar database, and is provide with the routing
address in the network. ]

An interesting area within wireless communication
is represented by wireless PABXs. PABXs (or PBXs) are,‘.a{s
known, a type of office-specific private telephone

15 exchanges that have a plurality of extensions and ‘a
smaller number of trunk lines to the local exchange. At
the PABX, inexpensive (free) internal calls can be 'set up
from an extension to another, and external calls can be
set up between an extension and a PSTN trunk line. A

20 wireless PABX "j.s typically, as to its basic structure, a
conventional *®*wired" PABX, but the cabling within the
building is partly or entirely replaced with radio
connections. The radio standards potentially applicable to

_ PABX applications are represent for example by the

25 aforementioned CT2 and DECT, or solutions evolving from
the Pan-European digital mobile communication system GSM.
The advantages of wireless PABXs are claimed to include:

- Mobility of terminal equipments. The user no
longer needs to be at a specific place in the building.

30 - Location of the personnel. It will be easier to
contact people who are outside their office buildings.

- TReduced investments in cabling inside the
building. '

- No costs regarding re-arranging or maintaining

35 the cabling at the extension end of the PABX.

trunk lines to
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The advantages of wireless PABXs are clained to include: - Mbility of
term nal equi pnents. The user no |longer needs to be at a specific place in
t he building. 30 - Location of the personnel. It will be easier
to contact people who are outside their office buildings. - Reduced *

I nvestments in cabling inside the building. - No costs regarding

re-arrangi ng or maintaining 35 the cabling at the extension end of the
PABX. WO 9YDgUBESS PRETF§8380354 3
As noted in the above, a wireless PABX is tygpically inplenented by using
the CT2 or DECT radio interface at the extension end of the exchange. The
trunk line of the PABX is in the conventional way connected to a PSTN | ocal
5 exchange. Consequently, the freer-nbbility provided hy.a wreless PABX
is limted to the area 66v%‘?"e%f?5‘§1 thRe %%@staag?gﬁ e33 PRBXYPICRH Y

i.e. the of fice émpilenanted. b¥suginphbhesCot ek dPECHeradiéo cinterfamd iated to

tel epoi nt servicepe &Qtension end!Hf Ohdl&xcHatgetXrRBderihR 1{MDid# (he Of

W rel ess subscri ber stations several sol utions have be nﬁﬁ[]opggﬁqoi]n%%/gl ch
the wirel ess PABRAPE it &8y SRR LATSRYPLARL VR FEHIEColmuft PHstem
In such a c&se, eRkehangek Conseguentify.t tdhenifrekyswnobpBity spronidest &y to t he
BSC or 15 t heyVBE1b8st BEBR! 8661 Ohi s MY VNl QRah B3GEr&d aby Othe Tike

"htor'f aces. si i | BERGLGES, A JFPE/ AR ABRILohrBo e T opn 8 LSRR vor
As far as |ocHeing phangenentside cthe @ffdge visr epafinedbter telepointe
managed services. - '
10 In order to extend the mobility of wireless
subscriber stations several solutions have been proposed
in which the wireless PABX is integrated as a part eof a
mobile communication system. In such a case, the trunk
line end of the wireless PABX is connected to the BSC or
15 the MSC in the place of a conventional base station. The
extension end of the PABX is implemented with CT2, DECT or
similar radio interfaces similarly as in wireless DABXs
connected to the PSTN ‘network. As far as location
management is concerned, wireless subscribers are managed
20 like ordinary mobile subscribers in the mobile
communication network. In principal, this enables a
‘wireless subscriber to move from a wireless PABX to
another if both PABXs are connected to the mobile.
communication network. In additionm, prior art phones may
25 be dual-mode devices so that they can opexrate both via the
base stations of the wireless PABX and via the base
stations of the mobile communication network.
Consequently, one subscriber equipment provides mobility
within the entire mobile communication mnetwork and
30 inexpensive PABX internal calls in the office. These
solutions, however, utilize procedures of the mobile
" communication network for establishing externals calls,
making them more expensive. In addition, special solutions
. are typically required in the signalling between the
35 elements of the mobile communication network and the



20 like ordinary nobile subscribers in the nobile communication

network. In principal, this enables a wireless subscriber to nove from
a wreless PABX to another if both PABXs are connected to the mobile
communi cation network. In addition, prior art phones may 25 be dual - node

devices so that they can operate both via the base stations of the wireless
PABX and vi a wher4nssse stations  of the nobile  comuniBCAFR6{90354

net wor k. Consequently, one subscriber equi prent provides mobility within
the entire nmobile conmunication network and 30 . inexpensive PABX
internal calls in the office. These solutions, however, utilize

procedures of the ile co ni cat n network.for establishi ternal s
call's, making théth B eHEfde 19 n gﬂdi’.far%‘&r)ﬁ §‘Bg§f'§f‘c§o|‘1€i hﬁg %Pj{
t ypi cal | y requir ethntheximorei gdablrngddesuleerr ey 3guipmehtaeare reduizes

mobi | e communi Catirf’rb 1¥V0£J§ BQdai)ﬁlé t:o W@l&l&goiﬁﬁ the features of the
PCT/ FI 96/ 00354 4 si i ng used L n the raqg'o Jn

Furt hernore, dual® FS@Flﬁ’atﬁ‘b“ﬁ'&?ﬁ é'tné’rlgg(?&f’?eg ?nc%?%seréc}"hl?e .
able to utilsze adbsdribezaegradpmentshe nobil e communi cati on net work,

I ncreasi ng the costs of Dtilgglasuresggsgxé bmvwoarrents Di sclosure O the
I nvention An object o resen vention | catl on,

systemin which a wirel€Ss p? f% e?%haﬁ‘ & ca%resoent [ npa]f‘enen ed Th
associ ati on wi t rompuniepition]systen oimmwiiicth s wirel®eFkPrivatesxahange

requires |ess changes pdanikpienented t hen PABEs6Ei&DEoHDDivE €hC oM RickAllieON

net wor k. i0 communication n'et_:work in a way that requires less changes
than before in the PABX or the mobile communication
network. ' .

It is also an object of the invention to provide
inexpensive internal and external calls at a wireless.PABX

15 connected to a mobile communication network.

Yet another = object of the invention is a
communication system having similar radio interfaces and
similar subscriber equipments at the mobile communication
network and the wireless PABX.

20 These objects are achieved by means of a
communication system comprising a cellular mobile
communication network, which includes a mobile services
switching center, a base’ station controller and base
stations, as well as a p:t'ivate exchange system having at

25 least one base station. According to the invention the
system is characterized in that the subscriber side of the
PABX system is connected to the BSC and the trunk side is
connected to another communication network; the PABX base
station is connected to the base station controller; the

30 base station controller is arranged to route subscriber
calls originating from the PABX base station to the PABX
system, and calls coming in wvia the PABX system to the
PABX base station. _

The invention also relates to a method for

35 establishing an outgoing call in a communication system



It is also an object of the invention to provide inexpensive internal
external calls at a wireless PABX 15

net wor k. Yet
system having simlar radio interfaces and sinilar subscriber equiprents ‘at

t he nobil e conmuni cati on network and the wirel ess PABX. 20
objects are

fces
a base station controll ersand base stations, as well

private exchange system having at 25 | east one base station. Accordi
to the invention the systemis characterized in that the subscriber side of

the PABX syst ted to BSC d th d
anot hor  conmini cSPRBRLTEIOF koot L PAmbiace SCRRPPERSF o8 Rt Snt Vi 1,

and
connected to a nobile comrunication
another object of the invention is a conmunication

These
achieved by neans of a conmunication system conprising a
cel lul ar mobMOS7®BWAuNi cati on network, which includes a nodiqT ?@W

switching center,
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transmitting party of the connection request is a PABX
subscriber or a standard subscriber of the mobile
communication network; routing the -call of _the PABX
subscriber from the base station controller to the PABX.
system, whose subscriber side is connected to the base
station controller and the trunk side to another
communication network; connecting the call to the mobile
services switching center if the subscriber is not a PABX
subscriber. _ '

The invention also relates to a method for
establishing a terminating call in a wireless
communication system' comprising a cellular mobile
communication network which contains a mobile services
switching center, a base station controller and base
stations, as well as a private branch (PABX) system having
at least one base station, in which method a call
terminating to PABX subscriber is received in the PABX
system. According to the invention, the method is
characterized by the steps of initiating, from the private
branch exchange system, call establishment at the base
station controller to which the subscriber side of the
PABX system and said PABX base station are coupled;
transmitting from the base station controller a paging
message to said PABX subscriber via the PABX base station; '
receiving an acknowledgement message £rom the PABX
subscriber; establishing a connection according to the

ng

[l er



via the PABX base station; activating call set-up. According to the

i nvention, the nethod is characterized by checking at the base station
control |l er whether the 10 transmtting party of the connection request
I s a PABX subscriber or a standard subscriber of the nobile comuni.cation
network; routing.the call of the PABX subscriber fromthe base station
controll er twod1808BABX system whose subscriber side is conREEFEOES t he

" base- 15 station controller and the tgunk side to another

conmmruni cati on network; connecting the call to the nobile services sw tching
center if the subscriber is not a PABX subscriber.. The invention also
relates to a nethod for 20 est abl i shing a termnatlng cal | I n
a W reless corfebikait FERMUBESREAPD c AARSWCT KN oelveate| Ehe arbasgppftation
colr)munl cati on neisirodiexthafant thé)S PABKD inhitseibarGesand dinegtingntLr,
a base station c e n a | RLLV b h
(PABX) system h %ﬁé%ﬁm@%*’%? SPLaLLR"Ehe T miacibler Bl NEOF)
a call terninatifRP OSW s o drages %%%&%rPﬁéePAﬂ?@s‘}}%?e?ﬁBx |
According $0 thuse igvaaiioman, the nethod is characterized by the steps
of initiating, from(ngduj-uabe ReARHR QHchaRgs Syéﬁﬁr‘hséa& €fié ARk eryrent

at the base 30 station cont cri ber si

PABX system ancF%'%ﬁ‘HlllfﬁLf})%%as’éeré’f%o aP€°Bbéﬁ‘|ieHlt r &% AR FRSer I t he
base station conthidH ethe pagengiomsside bd Shied HREXX isuibsomndwredsi Thehe

PABX base stati %mnﬁcsaﬁénqu% askn%ﬂeedﬂﬁfntisrmé&mtferaon&é hg PARNB5

Eg}sg Igg?(rﬂ.)%gzt exchanlgneg c?f Cg neCtSI naect%w(gr ne <>:r.j emore V\Qf97t/hoeo 88

stations under control of the BSC is placed in that space
or building which is the desired location for an office

cell of the wireless PABX. In this applicationm, such a
base station will be referred to as a PABX base station.
is Between the BSC and the PABX base station there is a
normal signalling interface of the mobile communication
network, and the PABX base station has a normal radio
interface of the mobile communication network. The
interface between the BSC and the PABX is also a normal -
20 PABX signalling interface towards the extensions. In a
preferred embodiment of the invention this interface
_includes the normal PABX extensions, which are connected

to the BSC.
This concept makes it possible to obtain, for a
25 PABX of a conventional fixed network, a radio interface of

the mobile communication system without changing normal

signalling interfaces. The only element for which the
invention requires §dditiona1 features is the BSC.

The capacity of the BSC is shared to serve both

30 PABX base stations and standard base stations of a mobile

communication network at the same time. Thus, the probably

long transmission connections between the BSC and the MSC

are avoided when making local calls in the PABX, but the

.standard functions of the mobile communication network,

35 such as authentication and ciphering, are still available.



mobi I.e communi cati on networ k- bet ween the base station controller and the
PABX subscri ber; and connecting a speech connecti on between the PABX
subscri ber and said PABX systemvia the base station controller and the
PABX 5 base station. According to the invention, the BSC of the nobile’
comuni cation network is provided with an interface to which the extension
side of the PABX is connected. The trunk |line side of the PABX is connected
to a | ocal 10VO973hange of the PSTN network. One or nore BFTFR&0B34e
stations under control of the BSCis placed7 n that space or buil ding which
Is the desired location for an office cell of the wireless PABX. In this
application, such a base station will be referred to as a PABX base

station. 15 Bet ween the_BSC. and. t he PABX bagse station there s a,normal
signalling interface of k?hgggbb%?efec%m & 5ﬁ%’e’f%r‘% tg‘r?d sf“hﬁ"%? base
station has a nos¥aticasi ofi At wiratesef PABE; fuisy ®ayoheusrddnasy mebibe k.
The i Inlt'serfaszet be]Es\t%QliohBeoBSE raasﬁlémzdagﬁ@iibalt:%ﬁowzmmhsmucg, RARRY, f
signalling inter e r ensions. a ed. ephod] 0
t he i,nvention thic%&l ntl%\rg?é’g%ritaﬁgl S)é'tgsq} eagorbﬁgfe' 5&%@%&% e%fsi gﬁgm ﬁ% are

connect ed t & t he cBgBunirprsiepnseprorkhkeThpt mobidppistatdonst s, Flee Pos
PABX of a conventireagkdfixed meimslr ksubséoiber | Btatione £t benhidbEle
comuni cati on sy ﬁm] A chglgi, n i g , L.ng. LAk er S.y..he
only el enent for%:16 |qﬁ&%ﬁgﬂfrrllvent | o‘%gcr e%’{%ﬂég%ad?i%%naflb?%at Eéﬁe}g i]?sa%]e
BSC. The capacit $*8F1PR&-BSC .is shared to serve both 30 PABX base
stations and standard bZEme theatpraferaieda embodieent monitdet | taveretivar K st

BSC and t he eC o ardael AiANDer BRNa WANTE Sohfit FNRAL HaRSoRg W1 1

e made a PABX subscriber by also allocating to him a PABX

subscriber number. This subscriber number may be a PABX

extension number or any other identifier that associates

the mobile station with a specific PABX extension. This

15 - way, the mobile subscriber’s mcbile station can serve as a

cordless phone within the office building and as a normal

mobile station outside. The routing of terminating calls

is done in two ways. When a calling subscriber diale a

PABX subscriber number, the public switched telephone

20 network PSTN routes the call to the wireless PABX, and

connecting the call to the mobile station is handled via

the radio interface between the PABX and the BSC. When the

calling subscriber dials a PLMN number (e.g. a MSISDN

number), the PSTN routes the call directly-to'the PLMN

25 where the call is terminated with the normal call
establishment procedure.

Mobile originating calls coming from a home PABX

base station are routed by the BSC to the PABX on the

basis of the subscriber number, whereby the PABX internal

30 calls can be switched directly without any MSC call
control functions or connections via the MsC.
‘ Consequently, internal calls, and PSTN calls, via a PABX

base station can be more economical than in prior art
. solutions.
35



standard functions of the nobile comunication network, 35 such as

aut hentication and ci phering, are still avail abl e. WO 97/ 00588
- PCT/ FI1 96/ 00354 7 No special features are required of the subscriber
stations of a wireless PABX; they may be ordinary nobile stations of a
nmobi | e communi cati on network. As such, they can al so operate via normnal
base st ati onwoodrobsse nobile 5 conmmuni cati on network. ThePGH/FO6R038L at i ons
can al so be treated as normal subscriber stgtions of the nobile
comuni cati on network outside their honme PABX base stations. In the
preferred enbodi nent - of the invention, a 10 standard subscriber of a

mobi | e comuni cation network. will be nade a PABX supscriber by al so
allocating to hima PABRE38BSREFERIPTHAMSE tREi DXIWRIS i ber number may be a
PABX ext ensi on nunber oOInatjeofblowilsey} i therinveatt iams ocdildt &e ﬁhscmmbéﬂe

station with a speci £ g PABGRYANS LAty Hiferkhce ¥BY. chd

subscriber's nobil'e Station can, serve as a co ess phone within the o?flce
bui I ding and as SrAWLREE nbBi YRIM ati on outside. The routing of terminating
calls is dose in tw wapsguiden ashawsi iy wibslhesshecoumahicat RABXsystem

subscri ber numbeg, B?ﬁiﬂ&b 6ctﬁguiﬁygyi£aﬂ ephone 20 network PSTN routes

the call to the wreless BX, _.and con t|n the cal)J.to .th nDbl g

station is handl ed via FhEYFSdRo 5t &r jv&,gé:t"i‘mt Hel]ﬁ%%
When t he calI|ngexubndeabbasdlsﬁatxpdﬂguntmoﬁber.(e g. a NBISDN nunber) “the

PSTN routes the call d'?fﬁﬁf&’i‘léiaes iﬁhg chWEerﬁllﬁiﬁtaﬂEﬂé setﬁlng

E%
termnated. with thg nor cal | ablis grocedure
10 a mo. e termlna ing ca ,

Figure 4 is a signalling chart illustrating setting
up of a mobile originating call.
In practice, the present invention is applicable to
almost any mobile communication system if a wireless PABX
15 or PBX is to be connected to a PABX system. )
One example is the European digital cellular mobile
communication system GSM (Global System for Mobile
Communicationsg) . The baszc elements of the GSM system are
described in the_ GsM Recommendations. For a closer
20 description of the GSM system, the GSM recommendations and
"The GSM System for Mobile Communications", by M. Mouly &
M. Pautet, Palaiseau, France, 1992, ISBN: 2-9507190-0-7 is
referred to. S
The GSM and a modification thereof, DCS1800
25 (Digital Communication System) operating at the 1800 Mhz
frequency range, are the primary targets for the
invention, but it is not intended that the invention be
restricted to these radioc systems.
Figure 1 very briefly describes the basic elements
30 of the GSM system. A mobile services switching centre MSC
handles the éonnecting of incoming and outgoing calls. It
pérforms functions similar to those of an exchange of a
public switched telephone network (PSTN). In addition to
these, it also performs functions characte;istic of mobile
35 communications only, such as subscriber 1location



Mobil e originating calls com ng froma home PABX base station are routed by
the BSC to the PABX on the basis of the subscriber nunber, whereby the PABX
i nternal 30 calls can be switched directly w thout any MSC cal l

control functions or connecti ons via the MSC. Consequently,
internal calls, and PSTN calls, via a PABX base station can be nore

econom cal than in prior art solutions. 35 WO 97/ 00588

PCT/ FI 96/ 003 %o S7idgkdsef Description of the Drawi ngs In the fpCT/FE9$/00354 t he
invention will be descricbed in closer detgl wth reference to the
acconpanyi ng drawi ngs, in which 5 Figure 1 shows a wireless
communi cation system according to the invention, Figure 2 is a bl ock
diagramillustration of an extended base station controller, Figure 3 is a
signal | i ng chart ndrdagementti.nFheetmobijel@tatiops oMSaamebepanecked nee i blge

cal I, and Figure f4die.a ﬁSﬁ”@y‘ 'ﬂ&&haeatibAU%%aémsg F0le! | BhlsaIPsBht fon
nobi I e originati % cal | . gract sent L hve | on RH' cabl e

to al nbst any no i;eé‘brﬁ‘?ﬁﬁl" 58i %ﬂ"’lsé?m é Ofti FRERE PBX
is to be connect estatiomsPARE .s)At oln idherfaceple dstemn_as} oﬁf@%\ntm gB$<éI

g%kﬁ;awgnls )e %r?eafgsca;d Qlisc SYEA&Tan A Gl s ( @:xeeafacéy@&@a&dé Ofhe Mok | €
the GSM Reconmg"}{ffﬁ aﬁtgrgﬁgggna;e %PStgé?igig 1 ¥he "G fo HihizbbRE fonk |
As subscriber registers, the system includes the
home location register HLR and the visitor location
register VLR. The HLR permanently stores the subscriber
10 information as well as information on which VLR area the
MS is located in. The visitor location register VLR, in
turn, temporarily stores the subscriber information of the
subscribers wvisiting the VLR area. In addition, the VLR
stores the subscriber’s more detailed location
15 information, i.e. the so-called location area
identification. '
Figure 1 also shows an office system implemented as
a wireless PABX. The office system 10 comprises a
conventional fixed network PABX whose extension cabling
20 has been replaced with a radio interface. Accordingly, the
office system 10 comprises at least one base station
RABX BTS under contrxol of the PABX, the PABX BTS creating
an internal cell for the office (e.g. a building).
_ Cordless handsets can freely move within this cell and
25 utilize the normal PABX functions, such as internal calls,
calls to the public switched telephone network PSTN, etc.
The trunk line side of the PABX is connected in the
conventional way to the trunk lines from a local exchange
or an ISDN exchange (or any other type of a communication
30 . exchange) of the PSTN. As noted in the above, in the prior
art solutions the extension side of the PABX is dlrectly
connected to the base station PABX BTS. In accordance with
the invention, Figure 1 shows the extension side of the
" PABX being connected to the BSC of the mobile
35 communication network PLMN. A special interface module IF



20 description of the GSM system the GSM recommendati ons and "The GSM
System for Mbile Comrunications", by M Muly & M Pautet, Palaiseau,
France, 1992, |ISBN. 2-9507190-0-7 is referred to. The GSM and a

nodi fication thereof, DCS1800 25 (Digital Communi cation System
operating at the 1800 Mhz frequency range, are the primary targets

for the invepdppgasssout it is not intended that the inventi acTiro6nesssri ct ed
to these radio systems. Figure 1 very briefhy describes the basic elenents -
30 of the GSM system A nobile services switching centre MSC handl es the
connecting of i'ncom ng and outgoing calls. It perfornms functions simlar to
t hose of an exchange of a public switched tel ephone network (PSTN). In
addition to thesds i pravideger £or nehé urR3q orfiorch&hdst eprsPPee of Ibbithds3s

communi cat i ons a%'mcatiéﬂchsuéﬁ a mcgﬂéaﬁron coReabl08r in\MRAARRRS
PCT/ FI 96/ 00354 9 | e st are_co t he

a nnec
center MSC by ba?&tgt %%Teonl?ﬁ?re ﬂ‘ﬁe rt?ef%g & at °onassy§f1ene1x§§%’§|gg‘t %asF a
base station contstatien BSGntndlbese XBSEJ 0/TheRBTBABXNBRS; nt &R f de8t&T,s is

determ ned fr tRenBsetaq tottﬂ’i@@i&e&ﬂeﬁs&séiﬁhmo‘i@c&ntﬂbﬂ:léﬂmy tamamr, ds

the BTS. These |n rfaces S 1 fie tidns.. '
subscri ber. regi st laégg %f?n%rﬁj} Foca??%ﬁgr?egl st er%R
and the visitor I%@é&_ﬁﬁ'ﬁ rigyi &t aprvak Gﬁl’ﬂe Mﬁ% pé\Em | 918pofbe tyadio

subscriber 10  jngkeErBei 68 eﬁevw:lfewss HamExTEh @he0BfBbte el R 120 d3 &he

VS i's located i npglig o Sior bagal| i iedh§t eVl GoddbaR: WIRROT Rl ¥

stores the subsc ion of
10 recommendations. As a result, a conventional GSM/DCS

mobile station can be used in the office cell 10 as a

cordless handset 11. However, the invention doces not
prevent the base station PABX_BTS of the PABX system from

having a different radio interface (e.g. DECT) than

15 standard base stations of the mobile communication

" network. This results in that the subscriber stations of

the PABX system must be dual-mode devices so as to be able

to operate on both radico interfaces, which is a

significant deterioration in comparison to the preferred

20 embodiment.
The A interface between the MSC and the extended

base station controller XBSC can be maintained as a normal
GSM interface without any wmodifications. This way, by
means of the present invention, the features of the
25 GsSM/DCs interface can be can be issued to a standard PABX
without changes in the standard signalling interfaces. The
only element requiring alterations in the PLMN network is
. the extended base station controller XBSC. The capacity of
the XBSC is shared to serve both PABX BTS base stations
30 and normal PLMN_BTS bage stations at the same time. Thus,
the probably long transmission connections between the BSC
and the MSC are avoided when making local (internal) calls
in the PABX. In the office cell 10, the standard functions
of the mobile communication network, such as
35 authentication and ciphering, are still available.



subscribers visiting the VLR area. In addition, the VLR stores t he
subscriber's nor e detail ed | ocation 15 I nformati on, i.e. the
so-cal |l ed | ocati on area identification. Figure 1 also shows an office
systeminplenented as a wirel ess PABX. The office system 10 conprises a
conventional fixed network PABX whose extension cabling 20 ‘has been
replaced with a radio interface. Accordingly, the office system 10

conpri ses at weamdosggne base station PABXBTS under control aofcumesdessdX, t he
PABX BTS creating an internal cell for the aoffice (e.g. a building).

Cordl ess handsets can freely nove within thi's cell and 25 utilize the
nor mal PABX functions, such as internal calls, calls to the public sw tched
t el ephone network PSTN, etc. The trunk |ine side of the PABX is connected
in the conventional wayThe shes¢ribeirs plcshd molnidel cvwmursaatdogenetwark | SDN

exchange (or anthaereahn%e@h amem@uqﬁi 3QentiexeBangenof mbber £LSSTN.
As néted in the above

PABX is directl yc(?B‘ﬁ‘HB‘&f’aBS‘?B ‘?ﬁ% art ¢ Fﬁnyﬁ’iﬁx&e R %Iréﬁ'l ggf"’%ﬁ‘f@f the
with_the inventi SubsErdber Idehbiky) hmebheerﬂﬁﬂbrsmte@ ofcepsding)to eteng
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A special interf
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10 with an IMSI and a PABX subscriber number can be used as a
cordless handset within the office cell and as a standard
mobile station of a moblle communication network outszde
the office cell. Routlng moblle terminating calls is done
in two ways. When a calling PSTN subscriber dials a PABX

15 subscriber number, the PSTN routes the call to the
wireless PABX, and forwarding the call to the mobile
station will be handled via the intexrface IF between the
PABX and the XBSC. When the calling subscriber dials a
subscriber number (such as a MSISDN number) allocated to

20 the subscriber in the mobile communication network, the
PSTN routes the call directly to the gateway MSC of the
mobile communication network. Calls made from an MS in the

- office cell are routed by the XBSC to the PABX. .This way
the PABX internal calls can be switched directly without

25 any MSC call control functions or connections via the MSC.

Below, various call routing procedures will be
described in more detail. At first, however, the structure
and operation of the extended XBSC and particularly its
interface module IF will be disclosed with reference to

30 Figure 2. )

The block diagram of Figure 2 is but one exemplary
embodiment of the base station controller XBSC. However,
it should be understood that the invention is by no means
restricted thereto, but there exists several

35 implementations depending in particular on the type and



the normal BSC-BTS interface in the GSM system Since the PABX BTS is a
normal GSM base station, also the radio interface of the wireless PABX in
the office cell 10 is a GSMDCS interface entirely in accordance with the
10 Tecomendations. As a result, a conventional GSM DCS nobile
station can be used in the office ceII 10 as a cordl ess handset 11.
However , thevb ¥ﬁﬂ&d°n does not prevent the base station PAB&nEi@mm£4the
PABX systen1fron1 aving a different radio,_ interface (e.g. DECT) than
15 standard base stations of the nobtle conmuni-cat i on net wor K.
This results in that the subscriber stations of the PABX system nust be
dual - node devices so as to be able to operate on both radio
interfaces, whi (iﬂﬂ‘cpb&tlassbﬂr&ﬁé CaExX dekdr | Gsrdraiily speakpagi sin dam bke

preferred 20 engadigepte,d nfagled %rkéﬁ‘gléefﬂ@lhﬁfem&%éﬂ&dm

ext ended base st &tion ContFor e nalntalnﬁg Gﬁ
interface wit houPnanSIh?rD(?PPP‘caﬁ%esThﬁg T efif
i nvention, the fceapleas tof éﬂmeﬁﬁende&fﬁ@ﬂtﬁhmbheutaaéteaatb@nsahobche

i ssued to a tan%q%ﬁ?@é V‘%Aé%ﬁbﬂﬂ%géscbﬂné&&{@%éaEﬂeSPW' |4 @ome

i nterfaces. he on

requiring a teratlonS£ n the net wqQrk is
the extended bas€asegt to® FHRK HAVePeXBSi1orRE B5pdEF fltlshés%gl
shared to serve HetlerBABX BEd bagxtessihbnmnard0 concﬁmedorml thaN i B:I'Slsase

stations at the 1Ehﬁsrcx}hl¢feut hgu PEQBD! Yol a8 E:bﬁﬁé&téél @B CHNBABEI ONS
bet ween t he BSC the

are avoid nakl l.oc (4 0t 1) S
in the PABX. In Fﬁét&PPlcﬁpﬁ%ﬁ? 18y - ﬁglstgﬂ% &PP%hs éb%é? akd
mobil e  caroruni chisracterhgedor kin Sheh the SESignQ&kﬂN?nléﬁﬁloﬁ%&ﬁéh

ciphering, are stdjpheR¥bh@bi&sociated with the PABX subscriber side, i.e.
extensions, are connected to the XBSC and not dlrectly to
the PABX base station as in prior art systems.

_ The interface module IF of Figure 2 is 1mp1emented
15 so that the extensions of a standard analog PABX can be
coupled as such to the interface module IF. It is assumed

that the PABX has n extensions. If that is the case, the
interface module IF has N line modules, one per each PABX
extension. Each 1line module comprises a D/A and A/D

20 converter 21, a transcoder 22, a ring signal detector 23,
" a DTMF generator 30N and an OFF/ON-HOOK switch 24. The D/A
.converter 21 converts the analog speech signal received
from a PABX extension into a digital signal to be encoded

in the transcoder 22 by a speech encoding method of the

25 mobile communlcatlon system prior to sendlng it to the
mobile communication network. In the same wmanner, the
encoded speech signal received - from the mobile
communication network is decoded in the transcoder 22, and
converted in the D/A converter 21 into an analog speech

30 signal, which is fed to a PABX extension. The ring signal
detector 23 is used in case of an incoming call to detect

the ringing tone fed by the PABX to the extension in
question. Upon detecting the ringing tone, the detector 23
provides a signal DET as an output. The switch 24,

35 controlled by a control signal HOOK, is in turn used to



WD 97/ 00588 PCT/ FI 96/ 00354 11 The
subscri bers of the nobile communi cati on network have each been all ocated
unique identities in the nobile comunication network, such as | NS
(I'nternational Mbile Subscriber ldentity) - in the GSM system According to
the 5 preferred enbodi nent, a nobile subscriber entitled to use the
office cell is in addition allocated a PABX subscriber nunber, such a PABX
subscri ber nwberodsss ng for- exanple a PABX extension NUPROEFI96/00354 Sone
ot her suitable identification. A subscribggr's nobile station M provided

10 with an I MSI and a PABX subscri ber nunber can be used as a cordl ess
handset within the office cell and as a standard nobile station of a nobile
comuni cati on network outside the office cell. Routing nobile term nating

calls is done in ¢ewsavthe siracribeyl Loop FEMes FBEEr extensgiicn SimipaBYXy15
subscriber nunbegg :LrI @coﬁszhlti&h’é:@%hdﬁéem.@ﬁ'é subBoribBer A stSngPARE

and forvvardlngth Ie station hand| i th
interface | F betwee t% lﬁ'@ngngp’? waﬁ %{ﬁgﬁé ?? a%gméo%crf‘=1 er
dial s a subscri beandurfiser opsichths eﬁ%@heﬁ‘urﬂfﬁ?l") Aimddardy taf 2dn  athe
subscriber, §n theonpdnd RHrQTPHEHE ali ) thel Babderidwr REphating efoN meoral |

dlrectlytothe 0 made
froman M5 in thgﬁf%@g Lral%Q r%%?{éﬁg%g&&nt?ﬁ X\%&%XAC?L‘%Z way
t he PABX i nternalteng | audks b‘éeémePSbfed Fct 9§PehatR3ut 32515 ugRA MBercal |
control functi onngemin@ctﬂrmxowﬂeafrb@éﬁ@ B OMing \Gigiaes toabla sentl ng

procedures w il D £S560 806 lqelREEoAS @ e 5&&@& Jaf%}/

structure and operation _o e exten B articularly 1ts lnterface

modul e | F WPl be? diidide&d RRERSF efast eﬁl&élibn%o fs ERgated 2. O%he I oBR

di agram of Fi gur eestdrssivn with exemmivenyional phone. The generator 30 is
controlled by a control signal DIAL, which in turn.is
generated on the basis of GSM type of dialling ig;lallﬁ_'.ng
of the mobile stations MS. : ]

15 The interface module IF in addition comprises a
controller 25, which is common to all t_he. line modules.
The controller 25 cbmprises inputs for detection signals
DET, generated by the ringing tone detectors 23,-23,, and
control outputs HOOK,-HOOK, for the switches 24,-24, and

20 DIAL,-DIAL, for the generators 30. The controller 25 in
addition has a signalling link with a control unit 28 of
the BSC. The controller 28 controls a BSC internal switch
29 and handles all the call control and signalling duties
assigned to the BSC.

25 In the extended XBSC accord:.ng to the invention,
the interface module IF is additionally provided with a
signalling interface 28, by means of which a signalling
link is created between the BSC and the visitor location
register VLR. In the preferred embodiment of the

30 invention, the interface in question is similar to a
signalling interface (B interface} defined between an MSC
and a VLR in the GSM system. The B interface is specified
in the GSM recommendation 0902 Chapter 2.4.3, and the
signalling used therein is referred to as MAP_B

35 signalling. As far as the present invention is concerned,



enbodi nent of the base station controller XBSC. However, it should be
understood that the invention is by no neans restricted t her et o, but

t here exists several 35 i npl emrent ati ons depending in part i cular on
the type and WO 97/ 00588

PCT/ Fl1 96/ 00354 12 properties of the PABX used. Generally speaking, it can
be said thatwidwrbdkerface nodule IF is inplenmented dependi pgr/pRsihdisy PABX
features so that a standard PABX can be coupled to an extended XBSC wi t hout
alterations to the 5 signal l'i ng and subs %i ber connections .of the PABX.
In sonme cases the PABX nmay be tailored as far as its signalling interface
and extensions are concerned so that it is particularly well suitable to be

connected to a bage $&alddy CeRGHOELCdnt A|t|ha'fthes<yr§él aéllzmnsthcyvewa,-Bete 10

characterized in, th st gnal | i d nnectlons

associ ated with Fﬁsnﬁiﬁkﬂ%x’s’éﬁ» thl ggr c?arl:aba ﬁgu% S FEEETTHES 8d to
t he XBSC and not ddfEeceny thincheoPABR1Basee R i oﬁugb |a|$ mibheaamg sgddens.
The interface nvelukﬁehaeétfézgur&:@ 1b§ssm;£ra&1rgoecfolz5 locatdonhaipdali@ng.

extensi ons Qf a standard analo C

I nterface dul e§ %?‘f‘ [ ?uéf?su E%haf@ﬁia P%ﬁ%#iﬁ? %enésf])ao%\eg 2?flfhat
is the case, theuﬁﬁ@ebYa‘élée ml@mﬁrh3§ N |i ne nmodul es, one per each PABX
extensi on. Each |ine noputh€hexnigyd,Sethé RQoAtzblllét D220 of thevexpsr His a

transcoder 22, a ﬁhgg s#%ngﬁ@ﬁ\% tdé%af% sDTVE gensy t,_Q{te?z@ﬁc%”Q,oa{l%e

OFF/ ON- HOOK svmtc converts the analgg speec
signal recei ved EFonThepfakabasenfofonkrdng §hgi tdpntibies | Be°§nEBﬁed
i n the traascodemoB2léysubs@eitsdre emtditigdnrebhade afhe leffice cell 10 and

the PABX. In addition, the database 26 informs of mapping
between each IMSI and the corresponding PABX subscriber
number, in this case the physical PABX extension. The
database 26 is also used by the controller 25 of ‘thé
1is interface module IF itself, as will be disc}osed below.
The switch of the base station controller BSC may
be any MSC employed digital switch to whose ports the
connections between the BSC and the MSC are coupled:i.e.
those between the BSC and the PABX BTS, those between the
20 BSC and conventional base stations, as well as connections
between the BSC and the transcoders 22. Controlled by the
controller 28, the switch 29 switches these connections to
one another in such a manner that the calls can be routed
according to standard procedures of the mobile
25 communication network and procedures of the present
invention, to be disclosed below. '
In the following, a more detailed description will
be given of establishing a mobile terminating call and a
mobile originating call with reference to the embodiments
30 of Figures 1 and 2, and the szgnalllng charts of Flgures 3
and 4.
Mobile terminating call
It should be noted that the signalling chart in
Figure 4 by no means is a comprehensive description of
35 - signalling associated with call establishment. The purpose



25 nmobi | e conmuni cation systemprior to sending it to the nobile

communi cation network. In the sane manner, the encoded speech si gnal
recei ved from the nmobi | e communi cati on network i s decoded in the
transcoder 22, and converted in the D/A converter 21 into an analog speech
30 signal, which is fed to a PABX extension. The ring signal detector 23
Is used in case of an incomng call to detect the ringing tone fed by the
PABX to the ewdemmnsssn in question. Upon detecting the ringi PCI/FIS6M8354t he
detector 23 provides a signal DET as an put. The switch 24, 35
controlled by a control signal HOOK; is in turn used to WD 97/ 00588

PCT/ FI1 96/ 00354 13 cl ose the subscriber |oop of the PABX extension simlarly
as in a conventional phone with a subscriber answering the call by lifting
t he earpi ece (OFE£fHOIQumer Bukisngerdyxatd, gine teo pheturehecfubsdpirbatidmop

simlarly as in @xahange0R¥eatLanab BARNEsWLL{p! B8 tHBS@RRAE heBbasdRg (ON
HOOK! the earpi ege on .hook .at fhe end of ton I ti

0 th 1’(&j‘he calJ. A du&]}-
- frequency (DTMF) Ig8n&SRTAPIG Lhs P YR I8 e ST (He PERESTFR &
dialling digits setbepsetheri aighsl PARK thareitiomigralidng depesibektimsi on
PABX, in 105 apigh¥k! 87ifBNQY présent ablt HhilsS isCAGE | @fbertidlal t8 Btk
extension with a,conventional phone. The generator 30 is controlled by a
control signal DFBYVE™APEN in turn is generated on the basis of GSMtype of
dialling signalling of Theismasgumes: shabrd g@d.l 15 made to an pxseppienr flace

modul e | F in addiolEi @ReCOABX| ££5m THOMHSTH ber anbthehi FABN extensttn! a#ld the

line modules. The gonLrolher 2Rag OIS CSADM S 1hebrletsRl | 88 Shgnalin
10 incoming call in order to set up the call to the mobile
station MS of the extension in question. Activating this
call set-up is illustrated in the signalling chart of

Figure 3 by a Set_up message transmitted by the PABX; to -
the BSC. In some embodiments, this may be an actual
15 message. In the preferred embodiment of the invention, in
which the PABX has not been altered on éccount of the
present invention and in which the extensions are directly
connected to the interface module IF, the PABX establishes
the .call in a similar manner as to a conventional
20 extension. In other words, the PABX generates a ring
signal to the extension 1, the ring signal being detected
by the ringing tone detector 23, of the interface module
IF. The detector 23, indicates to the controller 25 of
having received the ring signal by activating a signal
25 DET,. The active state of the signal DET, indicates to.the
controller 25 that there is an incoming call to the
extension 1. The controller 25 searches from the database
26 the IMSI identifier corresponding with the PABX
- extension 1 and identifying the mobile subscriber of the
30 extension 1. Following this, the controller 25 gives the
controller 28 a call set-up command, which contains the
retrieved IMSI. As a result, the controller 25 transmits a
Paging command paging message via the switch 28 to the
base station PARX BTS of the office cell. The base station
35 PABX_BTS forwards the message to the mobile station MS in



DET[err] generated by the ringing tone detectors 23[err]-23[err], and
control outputs HOOK[err]-HOOK[err] for the swtches 24[err]-24[err] and 20
DiAL[err]--DIAL[err] for the generators 30. The controller 25 in addition
“has asignalling link with a control unit 28 of the BSC. The controller 28
controls a BSC internal switch 29 and handles all the call control and

signal l'i ng d%ﬁﬁos%S' gned to the BSC. 25 I n the peemsiendse<BSC
according to the Tnvention, the interface nodule IF is additionally

provided with a signalling interface 28, bquTeans of which a signalli ﬁg
link is created between the BSC and the visitor location register VLR In
the preferred enbodi ment of the 30  invention, the interface in question

is simlar to a ﬁhsnaiﬂﬂ:.@ | (4 ¥ f avea (BnentraEaes)s, defhaetlobilaesbasioh/SC

and a VLR in the_GSM e e n QS%
recommendat i on Oﬁﬁin % rf%%gge %E%%ig 13a%"?’lg ﬁELbSHSé tngrh ei c'
referred to as MAP_ @Wg @c@i-é{leldl n§h3A5r¢%lP°ra%etrf€-'% esbFt F‘ﬁbé?ﬂ?l on
i's concerned, s O P05 BSC transmits an authentication request

POl P16/ 00854 Tab o1 8. 8dug afa%a of b880k o NS0 TadtendiBhe ot} RellSCene

signalling Tink seenqulri e concerning a erent
of call set-up, VBRgch &9 CI wHeh ndhend heReFRAdHN, WY pBssMBPyPEP3O
for location updeéssfgredquest F ok o s apgier. p The set meskBBBsstgnuey i tige | adwee f ace

28 is used by thﬁ%%édrag%o }&E}e ﬁe égﬁe aceé,plgg%,egg gﬁetﬁchBSC

has access to a at abase e i nt Li?e
dat abase 26 cont aPRAsthedLRte I PPESPF?\Br"'Eﬁd Emeo 6ment ig %HH?E‘F?“B%TS
entitled taouse the obhtrellet| 280candies out this signalling via MAP B

signalling interface 28.

Having received the answer £rom the VLR, the
controller 28 of the BSC transmits to the MS ‘an
authentication request Auth_request, according to the GSM

15 recommendations, which is responded to by the MsS with an
' authentication message Auth ,_response accordlng to the GSM
recommendations. If authentication has been successful,
and the mobile station MS is allowed access to the
network, ciphering mode will be set. For this purpose, the
20 ‘BSC transmits, to the VLR, a MAP_préc acc_req (Ciph_mode)
message which is responded to by the VLR with a MAP_ proc_
acc_reqg_ack message. These messages convey the same
information as normally in tha GSM system between the MSC
and the VLR. Then, the BSC transfers the ciphering mode of
28 -ﬁhe_MS with a Ciph_mode_cmd message, acknowledged by the
MS with a Ciph_mode_com message. '

When the ciphering mode has been set, a connection
will be set up between the switch 29 and the MS on a
traffic channel allocated to the call via the base station

30 PABX BTS. This is illustrated with a Set_up message. The
MS will be ringing,” and as the subscriber answers,
information on it will be conveyed to the controller 28
which commands the controller 25 to set the switch 24, to
OFF_HOOK state. This will close the subscriber loop of the

35 PABX extension 1, and the PABX interprets this as the



the PABX. In addition, the database 26 infornms of mappi ng between each | VSI
and the correspondi ng PABX subscri ber nunber, in this case the physi cal
PABX ext ension. The database 26 is also used by the controller 25 of the 15
interface nodule IF itself, as will be disclosed below The switch of the’
base station controller BSC may be any MSC enpl oyed digital switch to whose
ports the connect.i ons between the BSC and the MSC are coupled:i.e. those
bet ween the RGSsmoesest he PABX BTS, those between the 20 BSCI/E8€i00354
conventional base stations, as well as connggtions between the BSC and the
transcoders 22. Controlled by the controller. 28, the switch 29 sw tches

t hese connections to one another in such a manner that the calls can be
routed according to standard procedures of the nobile 25

communi cati on negwosdrikew havdpgdamswered thehcalpratsdpe ewtensiom. Thispe

di sclﬁos?d btel E}N i8 t:.h.@.ufsﬁlghlﬁéﬁ[‘%n aFiT?&ﬁe det ﬁi@ﬂ desca"lmtdom Vﬂléssa?@
glveoesals a Nopl | e mnatilLn .ca |a|ng
call with referengrég‘?%"aﬁfeo%nﬁﬁdl nt 33 E 0% b}fl gures ‘%L cf'%f,xg B

signal | i ng chart snafurdliy exlsp rl gentvoby | ether $yRas Rf dmssaae%hgalla be

noted that the sigapld isp@eehatbnhéctidiingld by EScdFldEhedsbatwesP sieRsi ve
description of 35 Btgjegmﬁ ng associated with call establishnent. The

pur pose WO 97/ 3% PCT/ FI 96/ 00354
15 of Figure 3 is only (TheyBSE andy @shabldmhens BAFRGI] Sc¥aFhABhePEERd t 0

call set-up to thefexhentofifaeesseedl f 0o. daacriny ngxdnge naleove pnnoHeree, in
practical call checking was carried out as to whether the called MS was
10 in the office cell 10. However, it is possible to carry
out a location enquiry to the VIR prior to initiating
paging in order to avoid futile paging signalling.
Mobile originating call
In the following, establishing a mobile originating
15 PABX call will be described in the system according to the
invention with reference to the signalling chart of Figure
4. The signalling chart of Figure:4 is not intended to be
a full description of call set-up signalling, either. The
figure only shows the signalling to the extent that is
20 essential in order to describe the present invention. In
practice, other messages can be included in the
signalling, these other messages being insignificant to
the present invention. .
It is assumed in the following that the user of a
25 cordless handset MS in the office cell 10 wishes to make a
call. It is typical of mobile communication networks that
call set-up signalling on the radio path only begins after
the user has dialled the number of the called party and
pressed a specific "send" button. When the user has
30 pressed the "send" button, the MS transmits to the
PABX BTS of the office cell 20 a Channel Request message
which is forwarded to the BSC. The BSC responds by -
transmitting an Immediate Assignment message. Both of
these are messages in accordance with the GSM
35 recommendations. The next message from the MS is a CM



set-up other signalling than the signalling described in Figure 3 is also
present, but this is not essential to the invention. It is assuned that a
call is made to an extension 1 of the PABX fromthe PSTN or another PABX
extension. As a result, the PABX nust sonmehow i nformthe BSC of the 10
incomng call in order to set up the'call to the nobile station M5 of the
ext ensi on i Ny endosgyn. Activating this call set-up is ill ustecaimsbeoossst he
signalling chart of Figure 3 by a Setup nesi%ge transmtted by the PABX to
the BSC. In sonme enbodi nents, this may be am actual 15 nmessage. In the
preferred enbodi nent of the invention, in which the PABX has not been
altered on account of the present invention and in which the extensions are
directly connect esedwidehe Rethaistac ehintl dncEpdehe PABX eeaadhi shes (e

call in a S|mlartm 1351 O o€ QL atgl q_eg A9 ac &)ga 1%5[%6'&@@5%

words, the PABX genera es a ring 5|§%% t 0t He extensi rrn
signal being det acqmuendatdonsnfisgwebhe %?e&?ort%[%???eﬁquter?%%?tf ace
modul e I'F. The dataeteatrfg bEHrerfdceinéidc aias the PABXCRTS rih| ehe 26£ Bicd aw X1

recei ved thegring g Qé(?@é:é 1l 148 ahbighaly 2Bne FEHEd 126 et Ve

state of the si gnal’ err I cates to t contro 5? that t ere S

an inconing call %he t SExbehspgs o ThemﬁﬁﬂtFBP?€¥1§§Fse ckae MGhH
dat abase 26 the Idddisdident iilsi enotor irepodeld nginii tthet hdaPABXsext 26isi orzaIll and

i denti fying the i ves%ﬁﬂ% i b {_eé&e BQCCOFF%&”S'W 1¢pEO! I%ﬁ{n S,

t he controller cont a ca et ug conmand
contains the ret rH@F&?%I ofpkhg F‘ ile coMBIiGRtAoR BEEYSTK: ansnits a
Pagi ng comamd pagi ng na€safpe IMSIt H:eesmbea:bn§8tboat BaB¥asebstaibar RARX

BTS of. the of ficegGRlls11Ehe zléa%.‘actibﬁttbgntﬁé cal VAR RIS pAsded e (e the

message to the 1nve?1t to%,l Ovplt the call being routed to the PABX. At

first, the BSC authenticates the subscriber and sets ;the
.ciphering mode; similar signalling between the BSC and the
15 - VLR, as well as between the BSC and the MS, is related
thereto as that which was illustrated in f‘igure 3. When
the ciphering mode has been set, the mobile station
transmits, to the BSC, a call establishment message
Set_up, which also contains the dialled subscriber number
20 | B. In connection with the previous enquiry to the database
26, the controller 28 was provided with information on
which PABX extension the IMSI of the subscriber in
questions matches. Let us assume that the IMSI corresponds
to the PABX extension N. Having received the Set_up
25 message frxrom the MS, the controller 28 commands the
controller 25 to set the switch 24N of the extension N to
OFF_HOOK. As a vresult, the subscriber loop of the
extension N closes. The PABX reacts to this by generating
a dial tone to the extension, and awaits dialling. The
30 controller 28 now provides the controller 25 with the
numbexr of the subscriber B. The controller 25 directs the
DTMF generator 30N to generate DIMF digits according to
the subscriber number B. Signalling by the subscriber B to
the PABX is ‘illustrated by a B_number message in Figure 4.
35 Having received the number of the subscriber B, the PABX




WD 97/ 00588 ' PCT/ Fl 96/ 00354 16 t he
office cell.. Via the PABX BTS, the nobile station transmts a response
nessage, Paging Response, to the BSC. Having received the response fromthe
mobi |l e station, the BSC transnmits an authentication request 5

MAP_pro-cess access request (MAPauthentication) to the VLR to which
the VLR responds wth a MAPpro- cess request ack nessage. These
nmessages conwayowdossssane i nformation as normally in the GSMPGHEGWBSet ween
the MSC and the VLR In the preferred enbodjgrent of the invention, 10

the controller 28 carries out this signalling via MAP B signalling
interface 28. Having received the answer fromthe VLR the controller 28 of
the BSC transmits to the M5 an authentication request_Authrequest
according to thepcoNeeds witkeaiese¢atrupnas idhithe ﬂsalbmmg’dbsenbyad%e VS
w th an aut henti ¢abinoB geaﬁaggd,%&&uﬁmnse according to the GSM

recofmendati ons. |f aut benti tlé)tgslq,as‘f:pte}(‘an Cgegf{ﬂgg o e}@,ﬁ&g}é

station M5 is all owed access
For this purposeprips 2o it BQ@ BEGneataklishes (e opmmeck NRPbﬁFVEerhd'éﬁsq
(G ph_node) sressagetvhi 26 afd respesdes 4 GAuf fikeckamhel tdl JnddbBdpt e C

reqg ack nessage. S t S "%@ n .as II I n
the GSM system betaagen tgﬁstﬁ%?%ﬁn’gﬁ € \#ﬁ %1% i‘_{y_ﬁé eatrginsf tﬁ%
ci phering node oWigh a sRE_NB Wessagec i neRn c Ag n‘*‘rf%%a@‘émb%kﬁévmfé’tﬁged
by the M5 with asﬁbabﬂfnﬁerccmn mageenwﬁhﬁéf@r&eahem nghedeabrs gan

set, a connectio c h
traffic channel gf#%ca%fgr F’Pes?#%‘ﬁeﬁ \Qfgéegg%@%hte Erdis
10 2, to sald trafflc channel. Thus, a connection will be

establlshed between the MS and the PABX, which is
illustrated in Figure 4 with an arrow "connection'.
Call release o
When a mobile station requests a call release, the

15 BSC transmits a response to the mobile station, switching
it to ON-HOOK state. Information on the ON-HOOK state of
the MS is simultaneously signalled to the PABX. In the
preferred embodiment of the inventicn, this takes place by
the controller 28 commanding the controller 25 to set the

20 switch 24 of the PABX extension in question to ON-HOOK
state. As a result, the subscriber loop opens and the PABX
interprets the connection as having been cut off.
Following this, the resources and connections reserved in

.the BSC for the call are released.

25 When the other party decides to end the call, the
PABX generates a busy tone to the extension, also carried
over to the mobile station MS. Normally this causes the MS
user to onhook, i.e. to activate the call release
described above from the MS side. In addition, the

30 interface module IF may be provided with a busy tone
detector whose activation causes the controller 28 to sent
a call release message in accordance with the GSM
recommendations to the mobile station. In the latter case,
the ON-HOOK state of the MS is signalled to the PABX by

35 opening the subscriber loop with the swit;h 24.



30 PABXBTS. This is illustrated with a Setup nessage. The M5 wll -be
ringing, and as the subscriber answers, information on it wll be
conveyed to the controller 28 which commands the controller 25 to set the
switch 24[err] to OFF HOOK state. This will close the subscriber |oop of
the 35 PABX extension 1, and the PABX interprets this as the WO

97/ 00588 WO 97/00588 PCT/ FI 96/ 003Bar/fip6rsa3bscr i ber
havi ng answered the call at the extension. 5|| sisillustrated in Figure 3
with a Callconf nessage. Information on the answering by the subscriber B
can naturally al so be sent by other types of nessages. This 5 way a

speech connection w || be established between the M5 and the PABX. The BSC
only establishes PABX c@allswmikden ttidhethe eMSABDNhefoftheemoblile 1 &takiohhe

exanpl e above, ng,pEgs EHeEKé”ﬂoﬁﬁeC%&x‘n%é&&&? &e%v)e!eﬁt HE thid® nbdmhed M5

was 10 int eofflce&l ﬁ osmgeto carry qQut a
| ocati on enqui r y™#8"¢He ¥ pr J@r FBB?‘ Pt |%R“? nd:l%agf"ﬁ i P a8t t"818-§6?5d
futil e pagi ng si ghaerétogisMbihal oregardikessy ofalwheltherh&hkoMSoisndn the

establishing a ngBEigeOfdi NEd idW nbe. PABX call will be described in the
system according to the_invention with_reference to the si aII I ng caart of

Figure 4. The signal | i i cHfFRde%f tRBi gfifEe 4 §RE nFPSPRIERTe
description of caetwesk, upandayens |ﬂ'¥g>m sheheffiFaeccéihmay (hel yreshmteﬁe

Si gnalltl ng tottheoemlﬁ&huhPatIﬂ Ssdfh a %ﬁ‘tlébehncaﬂ.ﬂgrretl‘éa@iésgéédrpebéhe
Phe st gnal | ng, TEsRees peesaad k.8 BarRBVRRS gni | cant to oo "

10 Furthermore, the mobile stations entitled to use
the office cell 10 may have a specific access category. If
that is the case, all other access categories may .be
prohibited from the office cell. This is how other 'mob:'..le
stations could be prevented from locking to the office

15 cell. In a GSM mobile station, for example, information on
the subscriber’s access category is located on his SIM
card (Subscriber Identification Module), which means that
the categorization does not vrequire changes to the
software of the mobile étation.

20 Although the invention has been described with
reference to specific embodiments, it should be understood
that these are intended as examples only, and that changes
and modifications can be made thereto without departing
from the score and spirit of the attached claims.
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the present invention. It 1S assuned in the followng that the user of a 25

cordless h Maami office cell 10 wishes to nake a call. It is
typi cal of Tmmimmmw‘aﬂtlon networks that call set-up signalling oh the
radi o path enly Degims saf er . t he user has dialled the nunber of the called
party and pressed a specific "send" button. Wen the user has 30 pressed
the "send" button, the M5 transmts to the PABX BTS of the office cell
10 a Channel wieaquesss nessage which is forwarded to t he BSC. PCH6/90#4
responds by transmitting an | nmedi ate Assi nt nmessage. Both of these
are messages in accordance with the M 35 reconmendati ons. The
next nmessage fromthe Msis a CM WO 97/ 00588

PCT/ FI 96/ 00354 18 Service Request which includes the reason for the
transaction. This nessage is in accordanc@lainsh the GSM recommendati ons as
wel | . Due to the connection request having been received via the PABX BTS
in the office cell 5-

whet her the I NSl bel ongé&?@ ;Q%Kg})g’ls%r b%‘fss.tcﬁr}t\?cgél‘@ﬁn%%% ﬁgagggiﬁ%z’?i s
not included in mebidet abemwirgizatison nstwdrk.shwhich ipcdudeds a wmebkbleli ng
1T the TNBI > oo s T B ot o L B hor Lyat es
the call set-up d?{ggggu?@‘gfg?ﬁ% isﬁgﬁf’flﬁn,&%ﬁh e Bt B8 iy POLTR S  to
the PABX. At firewxchahgeBs@ssemhdRABEAt baving atibdersbepPnanbaget gtakion
ci phering node; gipEikagTs) gnalhiafa: ketoveea khe BSE ankh thatlb VLR, as
vell as between the 'Bsctﬁgdswgcme:i'ssigé 3£0dthe paBx system (PABX) is
10 connected to the (XBSC) and the trunk side is connected to
another communication network (PSTN), .
the PABX base station (PABX BTS) is connected to
the base station controller (XBSC), ’ .
. the base station controller (xbsc) is arranged to °
15 route subscriber calls originating from the PABX base
station to the PABX system, and calls coming in via the
PABX system to the PABX base stationm.

2. A system as claimed in claim i,
characterized in that the base station
20 controller has a signalling link (28) to a subscriber

database (VLR) of the mobile communication netwoxrk, in
order to, for example, authenticate the subscriber. '

3. A system as claimed in claim 1 or 2,

 characterized in that the extensions of the

25 PABX system (PABX) are connected to the base station

controller (XBSC). _

' 4. A system as claimed in claim 1, 2 or 3,

characterized by the base station controller

(XBSC) having information (26) on which identities in the

30 mobile communication network belong to subscribers
entitled to the services of the PABX system.
5. A system as claimed in claim 4,

characterized by the base station controller
(XBSC) having mapping information (26) between the
35 identity of the mobile communication network and the



thereto as that which was illustrated in Figure 3. Wen the ciphering node
has been station transmts, to the BSC, a call
est abI | s mll "mmm Hsmlup whi ch al so contains the dialled subscriber

* c¢B.Lrinmconnection with the previous enquiry to the database 26,
the control | er 28 was provided with informati on on whi ch PABX extension the
| MSI of the spb&fdokdder i N questions matches. Let us assune tpoairidsloesss VI
corresponds to the PABX extension N. Having ecel ved the Set up 25
nessage fromthe M5, the controller 28 cofifands the controller 25 to set
the switch 24N of the extension Nto OFF HOOK. As a result, the subscri ber
| oop of the extension N closes. The PABX reacts to this by generating a
dial tone to the eotrepondimg®ABXastbsdribér mumbe o830 PABXcertensien. 28

now provides the controld erp N%,g\gé@ ddeciuimey f éltgﬁmsqbscgl ber B.odhe,
controller 25 directs the DT gener at or (30N tﬁﬁ E?era

according to the SR B ﬁur?oé'r igz g gnky £ thétgﬁbgerFB’gFr‘Bl}?F t he
PABX is illust ratlm:kr:hgg ea B 1gmdielinge sedEge fior Eignadling3bn théladingetion

et VS ISTUTGE Sl oL choonlabe colOUTAOT e o
made from a stano%X‘iF"t‘é‘kft é?emﬁftﬁfg&ﬁ’é’l fl\MtPﬁ g gFaFPﬂ'ﬂ nication

t hereafter, or prsystem it ﬂﬁeenaﬁﬁeefslraquish@§oxa then mebiilen covmapiration 5

switch 29 and theg,Ng,s¥k.a traffic channel allocated to the call via the

PABX BTS. This is illustyated, in Figure 4 with set rresag Assoo as
S S [ pastdine Y.

t he nunber of the subscriber ha BDeeh t r&hst
10 characterizedin that termlnatlng calls to the

PABX mobile subscriber number are routed in the wmobile
communication network as standard terminating calls to
subscribers of the mobile communication network. '
8. A system as claimed in claim 1,
15 characterizedin that the PABX base stations
and the mobile communication network have differemt radio
interfaces, and that the PABX subscriber equipments are
dual-mode devices capable of operating at both radio
interfaces. ' ' o
20 9. A method for establishing an outgoing call in a
communication system comprising a cellular mobile
communication network which contains a mobile services
switching center, a base station controller and base
stations, as well as a private branch (PABX) system having
25 at least one base station, the method comprising the steps
of '
transmitting a <connection request from the
subgcriber to the base station controller via the PABX
base staticn, '
30 activating call set-up,
characterizedby
checking at the base station controller whether the
transmitting party of the connection request is a PABX
subscriber or a standard subscriber of the mobile

35 communication network,



control | eF diTects the switch 29 to connect the transcoder 10 22[err] to

said traffi . - a connection will be established between the M
and the P4‘ﬂllmmamw!,jﬂmpstrat ed in Figure 4 with an arrow "connecti bn".
Call rel ease \them aw i'l«€ station requests a call release, the 15 = BSC’
transmts a response to the nobile station, switching it to ONHOXK state.

I nformation on the ON-HOOK state of the M5 is sinultaneously signalled to

t he PABX. | nwder/qossst erred enbodi ment of the invention, thi BCVEREW M ace by
the controller 28 comanding the controller ;35 to set the 20 switch 24
of the PABX extension in question to O\I—HOO% state. As a result, the
subscri ber | oop opens. and the PABX interprets the connection as having been
cut off. Following this, the resources and connections reserved in the BSC
for the call are rel easecbutZg the call \WenthecPARH csubsexiberfrass the end

the call, the PABX, genegajesod basitAdin@rt Ocbhe thyt epABRN, spkEomCarwhayd
over to the nobile stat].on I\/IS.,@IornaI ly this %Setfs tnk&_fel%l\/ls ﬁ%éaé totaginh%ok,
i.e. to activate PHRSEEIPET ol BT db¥cr FRRRFHTSVe 1T onTihe VB i dB-o T
addi {ion, the 30 contrdkldmcandodbee tifanin\sise provaaethert FoumpRisatinme
detector whoge achiypgdbiien causes the controller 28 to sent a call release

nthe 1 atter case, the STEHCHARE aloor Tha M s SronafTEEd o THETIHEK by
35 openi ng t heswitshindercensmy wiithh tihe swrbeprer im0 B 0BSPABX
PCT/ Fl 96/ 00354 20gGisddsipense to the MSI SDN of the nobile station
10. A method as claimed in  claim 9,
10 characterdizedby the routing of the call from
the base station controller to the PABX system compriging
the steps of .
| signalling off-hook information to the PABXsystem
in order to activate the extension of the subscriber
15 equipment in the manner required by the PABX system, for
example by closing the subscriber loop at the extension,
signalling the subscriber’s dialling to the PABX
system in the manner'required-by the PABX system, for
example by transmitting DTMF dialling digits to the
20 activated extension.
11. A method for establishing a terminating call in
a communication system comprising a cellular mobile
communication network which contains a mobile services
switching center, a base station controller and base
25 stations, as well as a private branch {PABX) system having
| at least one base station, in which method '
a call terminating to PABX subscriber is received
in the PABX systen,
characterizedbythe steps of
30 initiating, from the private branch exchange
system, call establishment at the base station controller
to which the subscriber side of the PABX system and said
PABX base station are coupled,
transmitting from the base station controller a
35 paging message to said PABX subscriber via the PABX base



arrive iMcation network in the normal manner (not via
PABX) , anc”nIm I related thereto i s normal regardl ess of whether
the MBS isli mu’,ﬁﬂa"!’}e cell 10 or not. In order to save the resources
of the radi'o fiethork, handovers fromthe office cell may be restricted to
m nimum In such a case, even call release can be accepted instead of a

handover. 1Gyo0 97/00588 Furthernore, the nobile stations entPClEgsM0854uSe t he
office cell 10 may have a specific access cgjegory. If that is the case,

all other actess categories nmay be prohibited fromthe office cell. This is
how ot her nobile stations could be prevented fromlocking to the office 15
cell. In a GSMnobile station, for exanple, information on the subscriber's

access category iskatdoaryed on his SIMcard (Subscriber Identification

Modul e), which neans thgtecbmeiﬁgtw%éméwmg&&tnabséaﬁgif@oxﬁh@wq&s&o |
the software of the nohile station. 20 Al t hough the invention has

I
been described wEIPSFERE fice to specific enbodinents, it should be
under stood that these aestphlésbingaa eguneteionmgcorting i thmrmpkilend

modi fications CakcRunldariBar RéOwstk sutwstepahe Baskr sfatien s€ésitreNer

spirit of the attf%gggﬁgb%gzsw%%;%éé _ana/\o 97/ 00588

PCT/ FI1 96/ 00354 2 Tcation system conprising a cellular
connecting a speech connection between the PABX

-subscriber and said PABX system via the base station
controller and the PABX base station.

10 12. A method as claimed in claim 11,
characterized by the base station controller
maintaining, for each PABX subscriber, mapping information
between the identity of the mobile communication network -
and the corresponding PABX subscriber number or PABX

15 ° extension. '
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nmobi | e communi cati on network, which includes-a nobile 5 services
switching center (MSC), a base station controll|er (XBSC) and base stations
(BTS), as well as a private exchange system (PABX) havi ng at | east one ‘base
station (PABX BTS), char acter i zedinthat the subscriber side -
of the PABX system (PABX) is 10 connected to the (XBSC) and the trunk
side is connected to another communication network (PSTN), the PABX base
station (PABY®YH058 connected to the base station control PEI/FOKBBS , t he

base station controller (xbsc) is arranged to 15 ‘raute subscriber calls
originating fromthe PABX base station to the PABX system and calls com ng
in via the PABX systemto the PABX ba5f4stat| on. 2. A system as
cl ai med in claim 1, char 'zedlnthatthebase

station 20 controller has a signalling link (28) to a subscri ber

dat ahase (VLR) of the nobile comunication network, in order to, for
exanpl e, authenticate the subscriber. 3. A system as clained in claim
1 or 2, char acteri zedinthat the extensions of the 25
PABX-system (PABX) are connected to the base station controller (XBSC).

4. A systemas clained in ¢ 1, 20or 3 characteri zed by
the base station contr r ( XBSCO) t ng i nfor on whi ch
identities in the 30 mobi |l e communpggEpNon network bel@ng to

subscribers entitled t he servi ces of the PABX system A system
as cl ai ned in cl ai ; by the base
station controller (XBSC haV| ng mapping inforpation (26) bet ween o t he
35 identity of the rmgdﬁ”ﬁ:ﬁr nmE]on net wor k eg.d39B4D P,
PABX '
A MAP B - 1PA OFFICE -
- . SYSTEM
PLMN |XBSC| IF _W23 ' '
| ABIS Ly
| | PABX_\_r
\tBTS BTSj/ ' BTS
GSW/DCS
RADIO IF
GSM/DCS Y
RADIO IF ' '
INMS] - ysispn
-+
\r | ~ PABXNR
MS
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correspondi ng PABX subscriber nunber or PABX extension. 6. A system as
claimed inclaiml1, 2, 3, 4or 5, char acter i z ed by the base
station controller having a signalling unit for signalling in the direction
5 of the PABX systemin the manner required by the PABX system and in
the directi oWQY0%8 nobi | e comuni cation systemin the nmanmer/rssgesss ed by
t he nmobi |l e conmuni cation network. 7. A - system as cl ai med in
claim 4, 10 characteri zedinthat termnating calls to the
PABX nobi | e subscri ber nunber are routed é t he nobi | e communi cati on
network as standard termnating calls to Subscribers of the nobile

conmmuni cati on net k. 8. A system @s clained in claim 1, 15
charact e z edin that the PABX base stations and the nobile

conmuni cation n TE?Tﬁfferent rad ¢ wnt ps, and that the PABX
subscri ber equi Odd! - nnde devE: ahhel of operating at both
radie interfacess ir O —8—A net &S Oipl—shf ng~an out goi ng
call in a comu a em conpri U-c% ular XMbbile
communi cation n i ontain ' D Fkes swi ching center, a
base station cotdro] ler a base st@yi ' meil as a pr¥vate branch
{PABX) system ha{i ng 25 Obnexdoase st atrom; et hod conpri sing
the. steps of trags .qg!!a apecpnne&t i fest _Ecm t e subscriber to
t he base statiorc R Zg\ga the'_ﬁA %{%%
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30 activating call set-up, c har act er i z e d by checking
at the base station controller whether the transmtting party of the
connection request is a PABX subscriber or a standard subscriber of the
nmobi | & 35 conmuni cat i on network, WD 97/ 00588

PCT/ FI 96/ 00354 23 routing the call of the PABX subscriber fromthe base
station corwoehbasss to the PABX system whose subscri DErTEPHUN354,
connected to the base station controller and the trunk side to another

comuni cation 5 network, connecting the call to the nobile
services switching center if the suBg&riber is not a PABX
subscri ber. 10. A nmet hod as claimed . in claim 9, 10 c har

acter i zedbyther routing of the call fromthe base station
controller to t PABX systeﬁziohp ising the ;tep of signalling off-hook
infdrmation to e PABX systéB1 rder to activale the extension of the
subscri ber 15 >equment iﬁz he nner requijredjby the PABX system for
exanpl e by closing the subscrpber rgop at the exténsion, signallin he
subscriber's dialling to the HBABX gystemin tHe nner required by e PABX
system for exanple by traniggttlng DTIMF dialllingldigits to the 20 &2
activated extension. 11. A ﬂod Lor establishin? a termnating cT in a

comuni cati on systen1conpris@3\ el lular nokile
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conmmuni cation network which contains a nobile services switching center, a
base station controller and base 25 stations, as well as a private
branch (PABX) system having at |east one base station, in which nethod a
call termnating to PABX subscriber-is received in the PABX system ¢ h ar
acteri zedbythe steps of 30 i-nitiating, from the
private brawerp70e888hange system call establishnment at thePCHEBR6/B3A i on
controller to which the subscriber side of the PABX system and sai d PABX

. base station are coupled, transmtting fromthe base station controller a
35 pagi ng nessage to said PABX subscrigga via the PABX base WO

97/ 00588 - _PCT/ FI1 96/ 00354 24. stati on,
recei ving an acknow edgenent nessage fromthe PABX subscriber, establishing
a connection ggcording to tm%rn)ile 5 co ni cati on network between the
base' station ntroller @d the PABX subsc iber, and connecting a speesfr
connection betfween t he PASX ﬂubs ri ber and saiﬁ PABX systemvia the ba
statdion controller and t PABX base station. [LO 12. A meMdod
as clained in claim , 3 har act E ry zed by the base statppn
contro] | er maintaining, Wdr eachi PABX subs rier, mappi ng i nformation
between the identity of e biLg communi gatipn network and the
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correspondi ng PABX subscftgyber' nultber or PABX ext ensi on.
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(54) Title: COMMUNICATION SYSTEM AND CALL ESTABLISHMENT M!?!KSDS

{ST) Abstract

The invention relates to 2 communica-
tion system and call establishment methods.
A communication system comprising a cel-
hilar mobile communication network, which

includes a mobile services switching center
(MSC), a base statibn controller (XBSC) and
base stations (BTS), as well ag a private branch
exchange system (PABX) having at least onc
base station (PABX_BTS). In the invention,
the base station controller of the mobile com-
munication network is provided with an inter-
face to which the extension side of the PABX
is coupled. The interface between the base
station controller and the PABX is a standard
PABX signalling interface towards the exten-
sions, The trunk line side of the PABX is
connected e.g. to a PSIN local exchange.
The base station (PABX_BTS) under control

of the base station controller is placed in that

space or building which is the desired location GSM/DCS

for an office cell of the wircless PABX. Be- RADIO IF 1 MSISON
tween the base station contyoller and the base +
stations there exists a-standard signalling in- PABX NR

terface of the mobile communication network,
and the base station of the office cell (10) has
a standard interface of the mobile communica-
tion network. This concept makes it possible
to provide a radio interface of the mobile com-
munication system for a standard PABX of the
fixed network.
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