Descri ption Communi cati ons system having cordl ess systemunits 5
whi ch are connected to a conmuni cati ons network The i nvention
velates to a conmuni cations system according to the precharacteri zi ng
cl ause of Desmmigfiad aim 1. 10 Such a conmuni cati ons system has
been di scl osed in EP-0 433 256-A2. In the case of this conmunications
system a cordless termnal is normally authorized only to make -
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which is red¥FHed oBEFRTEiNg the tFhsREAShATaFkerizing c&IEUSe aPéa of one
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unit. Cordless system units are used to connect
15 cordless terminals to a communications network. Such a

communications network may be a private branch exchange

which, for its part, is normally connected to a

regional or global network. In some cases, a cordless

system unit may itself carry out the tasks of a private
20 branch exchange.

A cordless system unit controls the
identification of the presence of a cordless terminal
which is ready to operate in the transmission and
reception area of one of its base stations and the

25 routing of a connection set-up to this terminal via
this base station (roaming in accordance with ETS 300
175-3). To this end, it contains a test device to check
whether it is possible to set up a connection from it
to a cordless terminal. It is possible to set up such a

30 connection if an information interchange between at
least one of the base stations of the cordless system
unit and the cordless terminal is technically feasible
via the cordless transmission/reception path. In the
case of an information interchange by analogue signal

35 transmission, one criterion for this may be the
achievement of a sufficiently high reception signal
level and, in the case of an information interchange by
digital signal transmission, the achievement of a
sufficiently low bit error rate. The decision as to



via the cordl ess transm ssion/reception path. In the case of an

I nformati on i nterchange by anal ogue signal 35 transm ssion, one criterion
for this may be the achi evenent of % sufficiently high reception signal
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In order to _control the access authorization of . a cordl esi termnal to
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15 In order to control the access authorization of
a cordless terminal to the communications system and in
order to control whether a cordless terminal is
authorized to initiate the setting up of a connection
via the cordless system unit, the test device checks
20 the authorization for setting up such a connection. A
cordless terminal is normally authorized to initiate
the setting up of a connection via a cordless system
unit when the latter is allocated to it
administratively as a home system unit. If a cordless
25 system unit is allocated to a cordless terminal as the
home system unit, then its identification is stored in
the latter.
Base stations are primarily used for
bidirectional conversion of cordlessly transmitted
30 signals and signals transmitted via wire networks.
Cordless signal transmission may be carried out, for
example, by infrared signal or by radio. One example
which may be quoted as a radio transmission method is
the DECT method described in ETS 300 175. One cordless
35 system unit may have one or more base stations.
If, in a communications system which is known
from EP-0 433 256-A2, it 1is intended to operate a
cordless terminal in the transmission and reception
area of a cordless system unit which is not allocated



adm nistratively as a hone systemunit. If a cordless 25 systemunit is

allocated to a cordless termnal as the home systemunit, then its
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15 terminals which may be registered with each
administration for a cordless system unit in addition
to the permanently allocated cordless terminals 1is
limited by the number of telephone numbers kept for
these purposes. Since the individual cordless system
20 units must provide additional free telephone numbers
for the temporary registration of cordless terminals,
the resources installed in the communications system
may not be used optimally.
The object of the invention is to provide a
25 communications system which allows simple access by
cordless terminals to the communications system in the
transmission and reception area of any cordless system
units.
The invention achieves this object by the
30 features of Claim 1. Particularly advantageous
developments of the invention are specified in the
dependent claims.
A communications system according to the
invention contains cordless system units which are
35 connected to a communications network, each having at
least one cordless base station. The identification of
a respective cordless terminal is stored in a cordless
system unit which 4is allocated to this cordless
terminal as a home system unit. A test device which is



15 termnals which may be registered wth each

adm nistration for a cordless systemunit in addition to the
permanently allocated cordiess termnalg is limted by the nunber of
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15 If, for example, the check by the test device
of the home system unit finds that a cordless terminal
which is Dbeing called 1is not located in its
transmission and reception area, then the home system
unit can interrogate all the connected cordless system
20 units in a simple manner, via the network which
pfovides a connectionless service, to determine whether
it is possible to set up a connection to the cordless
terminal from the test device of any other cordless
system unit in the communications system. TIf the
25 cordless terminal is located in the
transmission/reception area of a base station of
another cordless system unit, the latter reports this
fact to the communications system, possibly also via
the home system unit and the network which provides the
30 connectionless service, and the communications system .
can connect the incoming call to the cordless terminal
which 1is being called. The setting up of such a
connection may in this case be carried out via the home
system unit and an additional connection from the home
35 system unit to the cordless system unit in whose area
the terminal is located. In most cases - particularly
if the home system unit and the cordless system unit in
whose area the terminal is located are connected to the
same switching network, for example a private branch



service, in order to interchange information with one anot her,

depending on the test results of the test devi ces. The
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provides a connectionless service, to determine whether
the cordless terminal has access authorization to the
20 communications system, that is to say whether its
identification is stored in any other cordless system
units in the communications system. If a cordless
system unit in the communications system is the home
system unit of the cordless terminal, then it can
25 transmit appropriate information to the interrogating
cordless system unit wvia the network which provides a
connectionless service. The interrogating cordless
system unit can then allow the cordless terminal to
have access to the communications system. The call data
30 involved may then be transmitted between this system
unit and the home system unit wvia the network which
provides the connectionless service.
In this context, connectionless service means
connectionless with regard to layer 2 and possibly with
35 regard to layer 3 in accordance with the ISO reference
model (ISO 7498 dated 1993).
One example of a network which provides a
connectionless service is a Datagramm-oriented 1local
area network, called a LAN. One example that may be



- 5 - exchange - it is, however, advantageous to connect the

Lncom ng call directly via the.cordless systemunit in whose area the
termnal is |located. The call data i.nvol ved can then be transmtted
between this system 5 unit and the ho systemunit via the network which
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layer 2 and égﬁﬁgglfbgiégg service preferably contains a single

controller for controlling the access authorization of

connected cordless system units to this network and for

20 defence against unauthorized access attempts. This

controller may be, for example, a central computer

which monitors the coupling to a central local area

network of remote cordless system units or of remote

local area networks of the network which provides a

25 connectionless service, and can thus provide a defence
against unauthorized data interchange.

In Datagramm-oriented networks, information can
be received and transmitted very easily by someone who
is not authorized so to do but has network access

30 authorization. For security reasons, particularly in
order to avoid unauthorized access to the
communications system, it is thus recommended that a
separate Datagramm-oriented network be provided which
is used exclusively for information interchange between

35 cordless system units. If such a separate Datagramm-
oriented network comprises a plurality of local area
networks which are arranged at a relatively long
distance from one another, then remote local area
networks or else individual, remote cordless system
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called a LAN. One exanple that may be guoted of a

Dat agr anm orwiidarec Rrefiaratiat wepRPisd to tae EMidEdet logpl clrren
speci fied i metndar ¢ga! FaEEpermaﬁgﬁti ar@et‘. EGE 892iPt-to-point 1lihfk the

i ndi vi dual corcLbess system un| ts of ﬁ cormmuni cat i ons s?\;st em are
arranged at %bng3di stinc®eT E8not Het i Rrderegithal 3P obal
conpany uredutlide i 2w aed:wskwual &h paﬁagrleramaori)eneedl orildesarea

service gRY cqnprise two or nore | ocal area networks, which forma
networ k Pntérconnection via per manent 10 connections or via a regional or
gl obal network. Suchln orgex vweeksonneeh préividdualeonsmoticooasdessr vice

ar e descdydradh f%l%anpé@ ithd hecbaﬂlsn éh(@%)&\éde & $fem,

Networking W th Swtched I ti-nme SerV|ce by )

Kl essi g and enreshipn ‘l—‘*éﬁhl ¢ P%ﬁqulrl 1995th§arﬁ‘}?¥§ﬂ%ﬁlry Bﬁeﬁa&fs 11 to
14. the Tfm%twcftlkt | wRichnepyotkdeswha Ch:onrwch/ilcﬂﬂSass aserva.ce
connect  qnl erV| referably c tains a 5|n ntr IIer

control 8ng(‘:}“? eaecr%es aut%eé)ﬁrzaa fPgram s &eceéi c 8% gawosrs sfé’t em units

to this net vahdeeambmme 2©ordibéeslceys'aqa| nsitsumam haf£i restulacedesbe
attenpts. Lemen ntG T | &f MR 0GRy T o fXaMRLE, tffucse”tcfa@ g er

whi ch rmnltor coupling to a central Tocal area r’k 0 rermte
cordl ess sysqfé?ﬁmﬁlt%rﬁ)r off Ebfpteordlesgclysieda Hé%%rk@‘b‘fclf h&hget wor k

whi ch provi desm@ra2d <RHIRANIAN 88S €1 Visdsa@ridutady fditte T QtdR X def ence
15 have to initiate the setting up of the required
connection.
The invention is explained in more detail in
the following text with reference to the figure:
The figure shows, as an exemplary embodiment of
20 the invention, a communications system having cordless
system units 1, 2, 3 and 4 which are connected to a
communications network 7. Each of the cordless system
units 1, 2, 3 and 4 has a controller 10, 20, 30 and 40
as well as base stations 11, 12, 13, 21, 22, 23, 31, 32
25 and 41. In the exemplary embodiment shown, the cordless
system units 1 and 2 each have three base stations 11,
12, 13 and 21, 22, 23, the cordless system unit 3 has
two base stations 31 and 32, and the cordless system
unit 4 has one base station 41. The controller 10, 20,
30 30, 40 of the respective cordless system unit 1, 2, 3,
4 contains a test device 15, 25, 35, 45 as well as a
memory device 14, 24, 34, 44 which is in each case used
to store the identification of the cordless terminals 8
to which the cordless system unit 1, 2, 3, 4 1is
35 allocated as the home system unit. The exemplary
embodiment illustrates a single cordless terminal 8.
The cordless system units 1, 2, 3 and 4 shown
in the figure are respectively connected via an
interface arrangement 16, 26, 36, 46 to a network 6
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t he controllers . cordl ess emunits and/ or . céntral
control | er ¢ftystem Dacagrdangortenttdwe nexeopkary ¢mbediment|rbini &he the

setting upgiQfurd NEs HEGEEIBEd bel®QNNGRIHI¥Et to the precondition
15 that the cordless terminal 8 is allocated the cordless
system unit 1 as a home system unit, and that the

cordless terminal 8 is located in the transmission and
reception area of one of the base stations 31 and 32 of
the cordless system unit 3, and is ready to operate.

20 If, in the described case, an attempt is made
to initiate the setting up of a connection, starting
from the cordless terminal 8, wvia the cordless system
unit 3 to the communications network 7, then the test
device 35 uses the memory entries in the memory 34 to

25 check whether this is the home system unit of the
cordless terminal 8. Since this is not the case, a
request is transmitted to the other system units 1, 2
and 4 of the communications system wvia the interface
arrangement 36 and the network 6 which provides a

30 connectionless service, to determine whether the
desired setting up of the connection from the cordless
terminal 8 is authorized. This request, which passes
via the interface arrangement 16 to the controller 10
of the cordless system unit 1, leads to the test device

35 15 checking this system unit 1. In the system unit 1,
the access attempt by the cordless terminal 8 is found
to be authorized. The controller 10 of the cordless
system wunit 1 then transmits, wvia the interface
arrangement 16, the network 6 which provides a
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reference to the figure: . The figure shows, as an exenpl ary
-enbodi nrent of 20 the invention, a cormhlni cations system having cordl ess
systemunits 1, 2, 3 and 4 which are cohnected to a communi cati ons
network 7. Eawnedtideless disesvicest and theniinterfate 3 agwangementa

control | er ]:'gﬁz g%e ggﬁfgg?&?ion 85 1! letul! (ﬁ%}@ﬁéﬂ?nﬁnﬁé 312nak3, 21,

22, 23, 31, ~ I'n the exenplary enbodi'nent shown, the cordless
syst em uni t £ arRceeRACchahhSBPEhr 8 baEhOTdESShs and  alsep —13i4nd 21,

22, 23, the nisHapsy systeansmits SobRér infby@abass sbalLlieed b ard 32, and
the cordless system as one_ _base spation_41. The contr%lel er 10,
A

it 4
20 50 80, 9 8t CRRIPekhER: | IR oPURLED CYRtEmAnEhsh, Drests ¢
cont ai ns a tmewtdldss ceefbinb, 834as 45f atheebhids system nuemibt y3dessiree 14,

24, 34, 44 vﬂlc&atse(? ntdsaaiop acgglzaem st std? lﬁ_fﬂ{e the identification of

the cordless termnals : e cordl'ess systemunit 1, 2, 3, 4
is 35 allocated asthe heonhbak uBjét &h mepitorshEheegahogdyation

enbodi nent id# udrat athed HdIH € LRSS Y Myl &etwork 6 whilhe
cordlesigsystem.u its 1 and 4 shown in the figure are

2, 3 .
respect Vel YPED & SAnpegrionlesy F9LkFeyr r angement 16, 26, 36, 46 to a
network 6 If, in the case mentioned-aBove, thehireluesevitdes a

ervice o Go rgh &qConneck PR, 8 a5 ror et RRRYLARE R SEMTRE by 2
central aorithe| ceedless 63ystem exdbplevaantbeogdnpailenetwdrk 72 I n
the i1l ustrabidl eHplau1ongodhBRlboy Lhe o GGidl gaa vaty eBplds 1 and
2 are each connected to the coup |ng network 71 ¢of a private bran(;
exchangéd arffkchange, then the test device 15 of the cordless
system unit 1 checks whether it is possible to set up a
connection to the cordless terminal 8. In the case
being described, it is impossible to set up such a
connection wvia the cordless system unit 1. The
20 controller 10 then transmits to the cordless system
unit 1, wvia the interface arrangement 16 and the
network 6 which provides a connectionless serxvice, a
request to the cordless system units 2, 3 and 4 to
determine whether it is possible to set up a connection
25 to the cordless terminal 8 wvia these cordless system
units 2, 3 or 4. This request is passed via the
interface arrangement 36 to the controller 30 of the
cordless system unit 3, at which point its test device
35 checks whether the requested setting up of the
30 connection 1is possible. The positive test result is
transmitted wvia the interface arrangement 36, the
network 6 and the interface arrangement 16 to the
controller 10 of the cordless system unit 1. The
controller 10 of the cordless system unit 1 then
35 initiates the setting up of a connection wvia the
cordless system unit 3 to the cordless terminal 8.



this coupling network 71 is connected to a gl obal

network 72. The cordless systemunits 3 10 and 4 aummmummjnmﬁllly
connected to the gl obal comuni cat i ons network he
met hod of operation of a conmunications > ~ systen1accord|ng to the
exenpl ary enbaténen€laimshe figure is described below, subject to the
brecondition 15 that the cordless termnal 8 is allocated the cordl ess
system uni t as a home systemunit, and that the cordless termnal 8
i s |ocated |% the troPRRIRLrRkiGRE SYStERe13BHGr EP%HLle%e OTYSHRIN base
stations 31 andts? qf1 2 he3<;ordd)e55wﬁyehemaﬁdt Soneet && re@dy do
oper at e. % N de Crkzﬁd cas nvatteqﬁbn# n@

initiate hecggT??ﬁﬁa boﬁf & ti a 109 Fﬁé(xﬁQﬁess
termnal 8, wadleescblaaleesstast;mrem(ll 1an| t2132t3o t3le, c3Bnudildat i s
netvork 7, thgontleitseion ofleyl Cledpelfye ! ROMATYY EOLhLASL g;é)he

menory 34 to ether this “I1st
cordl ess terheiag Stogascelrhias q:%r‘ﬁb?S%héY@&?@ %11'11 (ﬂequ%vst rs

tr atnsm ttedtﬁﬁléﬂtel@; her] sosteM i i:ﬁllst c%érdleds%lt“ﬁtélrxﬁl{.néﬁe (Sv\Thwlélat i ons

systemvia the interface arra genen an e i

oY ovi ded 0 SOmE o ANECATo MRy BB RcLest odSHecE: niths St HEr | {hk

desired settwhichpisf M@mmy mrdanédleteotdbemrdlestserspmmS I's

aut hori zed. Thl regues, p t arran ment 16
0, 4015 PBRSFReing LR, ARl BLELECE

to the contro?fer ess em U FIHE t est
devi ce 35 15hehedmaﬁ}hﬂi¥t$ys§eﬁ1umuthprﬂzatﬂﬁnsytpemaﬂﬂt mp a the

access attenpbni¥ctisnCerdhetfe! 2eBpaRkiFel TR s systt%nb%rﬁbﬁ herj zed.
The controller 10 of the cordless systen1un|t 1 then transmts, via the

interfad® 2rafraffentptd Ferdlese HRiminal 48 mhﬁﬂﬁrﬁﬁﬁﬁikiﬁg in

that the cordless system units (1, 2, 3, 4) are
connected to a network (6, 61) which provides a
connectionless service, in order to interchange
information with one another, depending on the test
20 results of the test devices (15, 25, 35, 45).
2. Communications system according to Claim 1,
characterized in that a Datagramm-oriented network (6,
61} is provided as a network (6, 61} which provides a
connectionless service.
25 3. Communications system according to Claim 2,
characterized in that the Datagramm-oriented network
(6, 61) is provided exclusively for information
interchange between cordless system units (1, 2, 3, 4).
4. Communications system according to Claim 2 or
30 3, characterized in that the Datagramm-oriented network
(6, 61} is a local area network {6, 61).
5. Communications system according to Claim 2 or
3, characterized in that the Datagramm-oriented network
(6, 61} comprises at 1least two coupled local area
35 networks.
6. Communications system according to Claim 2, 3,
4 or 5, characterized in that the Datagramm-oriented
network (6, 61) has a single controller (61) for
controlling the access authorization of connected



-9 - connectionl ess service and the interface arrﬁmnunlmuﬂﬁmme
i.nformation to the cordless systemunit 3 that t he

authorized and also - if necessary - transmts ot her f'or mat T on
required to set 5 up a connection. The systemunit 3 then treats t he
cordl ess teradndle8sasystemhanddisd (dystdm Ini 4) 3teetdbis nedivicgdat 6@l to it
as a hone sy i ; folale)s i he
authorlzatloﬁﬁgnkgg aef?ncﬁea%%}%sgzggsseséf%ZQﬁeéﬁgéag?ﬁt%gﬁﬁF%ﬁ 10

provi des a cbnnecti orPBRanigayieRs system acggr +Wﬂtrﬁ9cmﬁk?#ﬁwn§0ned

above, the r@ﬂ&'ﬁ&&té@lzed siti What CORBECHAB&gELmbACr LOHEkE@S ndtaidiinal
arrives ?% gg cordless systenlunlt
ket

obal _networ
the coupling k CPLEEERENE FrRkR t#éﬁ&ﬂ'iﬁe%xeﬁgﬂﬁﬁ Fﬁblﬁ%éitest
devi ce 15 ofrémeteocdkdisss sysyemeunmbst(3 cHéclesiditoat hremdtte i loqeassi bl e
to set up a c n.ko e I _ ly 8
bei ng descri %%a ?geﬁéLFQ Sgstbp D%% 9&%&&'5§&gh%%d %Etkgﬁﬁgcﬁlon Jla t he
cordl ess sys¥§ﬁ1EﬁFPeEtlYﬁéYZGOEBh?ﬂoWPéral@ﬁﬂﬂﬁ?ﬁﬂﬁﬂﬂﬁﬁ%@?QQTR?%P%ordIess
system upigkl, via the interface arrangenent 16 and the network 6
whi ch provides a connectionl ess service, a request to the cordl ess
systemunits 2, 3 and 4 to determ ne whether it is possible to set up a
connection 25 to the cordless termnal 8 via these cordl ess system
units 2, 3 or 4. This request is passed via the i nterface arrangenent
36 to the controller 30 of the cordless systemunit 3, at which point
its test device 35 checks whet her the requested setting up of the 30
connection is possible. The positive test result is transmtted via the
interface arrangenment 36, the network 6 and the interface arrangenent
16 to the controller 10 of the cordless systemunit 1. The
controller 10 of the cordless systemunit 1 then 35 initiates the setting
up of a connection via the cordl ess systemunit 3 to the cordl ess
term nal 8.



-- 10 - Patent C ai ns 1. Communi cations system having

cordl ess system units (1,. 2, "3, 4) which are connected to a
5 communi cati ons network (7), each havi ng at | east one cordl ess base
station (11-2Bstzace3, 31, 32, 41), the identification of a respective
cordless termnal (8) being stored in a cordless systemunit (1, 2, 3,
4) which is allocated to this cordless termnal (8 as a 10 hone
systemunit, and a test device (15, 25, 35, 45) which is respectively
al | ocat ed tOCbﬂﬂuﬁde'tQ%ﬁsSY% Wem HaRiinY (bordileds s @é&hd'@ﬂliée
capability to ibilit and authorization set up
a connec?P& f?ﬁﬁ]?ﬁEnFSESECEPvé €8s PB%§a§9§PénP8ﬁWPrbl 15 2, 3, 4)
to a cordless termnal (8), characterized in that the cordl ess system

onits (1 2. 3 9 ohe comGRIBSELSH' 0oe08h 0Lk (S0aOlluill hoptey! dos 2

connectlonless servic
one anot her , COBSHRAAI FYSERM M@ ittast (D0 21 eBul €3 @huﬂhaamstCGMWecEed(15

25, 35, 45).to a %omunf&ﬁ‘ﬁ&hé:ahéﬁﬁérks s;t)eme Ofo'vEﬂg
characterized in th Dﬁ> rann}orlente net wor |s prOV|ded
as a networ k°F8, BF ?Jg vPaatign (llsddnectl :es§1ser wcetldb 3.
Communi cat i ofke siddren fianooiati Ngf to rdspigBtide coralnéEQCt%hEﬂ@aln t hat
t he Dat agra rig nt;g#l 4;) 61% id xcl usi er for
i nf or mat i onn%s) |%te Jgleeﬁ&g:]g?{‘)eta‘weceI( T3 e ¥st§’§t g‘l’?nlt{'m &s (2 33/
4, Conmuvihéahi dss ashinraatest coe dithgst coBidliens? perminal (8§) as a
home system unit. A test device (15, 25, 35, 45) which
is respectively allocated to the cordless system units
{1, 2, 3, 4) can check the feasibility and
authorization to set up a connection from the
respective cordless system unit (1, 2, 3, 4) to a
cordless terminal (8). The cordless system units (1, 2,
3, 4) are connected to a network (6, 61} which provides
a connectionless service, in order to interchange
information with one another, depending on the test
results of the test devices (15, 25, 35, 45).

Figure
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30 3, characterized in that the Datagrammoriented network (6, 61) is

a local area network (6, 61). . . 5. Connuni cations system according to
Claim2 or 3, characterized in that the Datagranm oriented network
(6, 61) conprises at |east two coupled |local area 35 networks. 6.
Communi cati ons system according to {m 2, 3, 4 or 5, characterized in
that the Datagrammoriented net (6, 61) has a single controller
(61) for controlling the access authorization of connected
cordl ess systemunits (1, 2, 3, 4) to this network (6) and for defence
agai nst unaut hor| ed access attenpts. 7. Communi cations system
according to L. chatacterized in that e Daf agramm orient ed
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