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IXILD·or DI J:IVMJ:Oll 

This invention relates to the technical field of 
telecommunication. More precisely the invention relates 
to a combination comprisinq a switched telecommunication 
network, a first branch exchanqe or·subscriber 

15 residential equipment connected to the network, a second 
branch exchanqe or subscriber residential equipment 

. .·: . . . 
connected to the network, a portable radio terminal and 
possibly also a telepoint connected to the switched 
telecommunication network. The invention also relates 

20 to calls in such a combination. 

BACIGBOVlp Ol TIE INYIN'J.'JOK 

Many public switched telecommunication networks, 
PSTN, are in use. Recent switched telecommunication 

25 networks are based on diqital technology and are 
desiqiled to be able to transmit various kinds of 
information.at various speeds, e.q speech or data or 
video. . . 

Pubiic switched telecommunication networks, PSTN, 
30 generally comprise network subscriber stores for storing 

various information on subscribers to the network, e.g., 
. . . 

identification, type, subscribed services, location or 
routinq, etc. 

Public switched telecommunication networks 
35 generally also comprise means for connecting subscriber 

equipment t~ the network, and means for setting up calls 
to and from co~nected subscriber equipment in accordance 
with information in the network subscriber store. Such 
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means may comprise exchanges interconnected by trunks. 

When a public switched telecommunication network, 

PSTN, c;:ompri•es plural distant lqcal or transit 

exchanges there may be network subscriber stores at all 

5 local exchanges having allocated subscribers. 

10 

15 

20 

' some s~scribers to a telecommunication network may 

be residenti:al subscribers~ having a residential 
1·· .··• 

· equipment co~nected by cables to a local. exchange of the 
, ·I ~ 

network. 
i . . - .. . . 

Some r~si4ential subscriber equipments comprise a 
I . . 

residential ):>ase·radio station connected to the network 

by cable an~ a cordless telephone or pQrt~ble radio 

terminal. The residential base radio station then 
.· I ·• . . 

co•prises a ~residential radio transceiver for radio 

communicati~n with.the portable radio terminal or 

cordless telephone constituting part of the same 

subscriber ~e~idential equipment. This kind of 

residential subscriber equipment offers a user the 

freedom of •aking calls and receiving calls anywhere in 

his resldende if within reach of his residential radio 

transceiver. 
Other subscribers to a switched telecommunication 

. . 

network may be business subscribers.. The subscriber 

equipment may then be a private automatic branch 
. . 

25 exchange, PABX., connected by cable to the 

telecommunication network and plural terminals or 

telephones constituting extensions to the private branch 

exchange. 
Recently private automatic branch exchanges, PABX, 

30 comprising ~eans for communication by radio with' 

associated branch extensions have been suggested. The 

private aut~matic branch exchange, PABX, may then 

comprise an:exchange switch connected by cable to a 

telecommuni~ation network, exchange radio transceivers 

35 connected by cable to the exchange switch and portable 
I 
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radio terminals or cordless telephones for radio 
communication with the exchange radio transceivers. 
This kind of subscriber equipment may off er staff the 
freedom of making calls and receiving calls anywhere in 

5 a business area of the subscriber if within reach of any 
. . . 

of the exchange radio transceivers. 
u.s. Patent No. 4,893,335 to FUller et al describes 

a remote access telephone control system in which 
intelligence.of a central office is utilized to forward 

10 calls to an absent portable radio terminal located near 
a transceiver other than the transceiver with which it 
is normally associated.· However, the Fuller invention 
suffers from the drawback that central intelligence is 
required to forward the call. 

15 Many mobile radiocommunica:tion systems of various 
kinds have been suggested and are in use for various 
purposes. Cellular mobile radio communication systems 
may cover .a very large geographical area offering a user 
with a mobile.station a ·possibility to make calls at the 

20 Office, in residential areas and in some vehicles. A 
disadvantage of some mobile communication systems is the 
high cost, weight and size of mobile stations, the 
operators' high charge for· becoming a subscriber and the 
high charge for a call compared to corresponding costs 

25 for a subscriber using a terminal connected by cable to 
a fixed telecommunication network. 

Another type of subscriber equipment, telepoints, 
have been suggested as a compromise between the low 
costs and low freedom of fixed telecommunication 

30 equipment and the high costs and.freedom of cellular 
mobile radio communication.systems. The telepoint 
concept offers·users the possibility of small 
liqht-weiqht battery-powered portable radio terminals 
for making calls anywhere via any fixed telepoint radio 

35 transceiver. The telepoint radio transceivers may be 
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located at ~arious places such as ~ailway or underground 
stations, a~rports,· pedestrian area~, squares, in 
official bufldinqs etc. They.are connected· by cable to I ... 

a switched ~elecoJDlllUJlication network. The telepoint r . 
5 concept req1*irE!S comparatively little power consumption 

. t . '• .· 

at the port~le· radio terminals whereby frequent chanqe 
of battery ~s obviated. Information on tJK telepoint 
standard. may be found in "MPT 1375, .COMMON AIR· INTERFACE . ·I . . . .. . 

SPECIFICATIQN", DEPARTMENT OF TRADE AND INDUSTRY, LONDON 
10 1989. 

one major disadvantaqe of sugqested telepoint 
. I: : ·. . . 

systems is ~hat a subscriber in proximity of a telepoint 
i .. 

transceiver:cannot be called by another subscriber to 
the teleco~unication network to which the telepoint 

15 transceiver is connected. Thus a-user of a radio 
terminal for telepoints can make calls but not. receive 
calls. 

For thQse not skilled in the art the f ollowinq 
patents may ·serve- as an additional background to the 

20 invention: t.ts 3,906,166, us 4,658,416, us 4,748,655, us 
4, 829,554, ,GB 2 046 556 and GB 2 216· 319. 

one obj'ect of the present invention is to provide 
25 means and m~thods enablinq a subscriber to a switched 

telecommunidation network with a portable· radio terminal 
constituting part of a residential equipment or 
constituting an extension to a private branch exchange 
connected tQ the telecommunication network to use his 

3 o · portable ra~io terminal both for making calls and 
receivinq calls at any desi~ed branch exchanqe or 
telepoint connected to the telecommunication system. 

Another object of the present invention· is to 
I . 

provide a mians and methods for a roaming function 
35 between var~ous kinds of subscriber equipment connected 
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to a public switched telecommunication network without 
introducinq new procedures or means in the switched 
teleco~unication network. 

The present invention can redirect calls without 
5 usinq central intelliqence features of a PSTN, thus 

eliminatinq the need for costly and time consuminq 
modifications of existinq PSTN systems which may not 
have the central intelliqence to provide for redirection 
of calls. 

10 Still another object of the present invention is to 
provide means and methods enablinq both way call 
initiation at telepoints connected to a 
telecommunication network. 

Accordinq to the invention existinq network 
15 subscriber stores in a·telecommunication network and/or 

new location stores in private branch exchanqes or 
residential base radio stations and/or call transfer 
stores may be used for keepinq track of portable sub­
scriber radio terminals constitutinq extensions to the 

20 private branch exchanqes or part of residential 
equipment. 

According to a first embodiment of the invention, a 
portable radio terminal of a subscriber residential 
e~ipment in a telecommunication combination may 

25 comprise means for scanning of radio channels used by 
the residential radio transceiver or exchange radio 
transceiver or telepolnt·radio transceiver, means for 

. receiving radio signals at scanninq and determininq from 
the received radio siqnals information on the· identity 

30 of the transmitting transceiver, if any, means for 
choosing as a servinq transceiver· a transceiver of 
appropriate received radio siqnals, if any, and means 
for callinq, via a telepoint transceiver or a branch 
exchanqe transceiver, the residential base radio station 

35 constitutinq part of the same subscriber equipment or 
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the network ~ubscriber store and reporting to the 

residential location store or the network subscriber 

store the id~ntity of the serving radio transceiver when 

the serving ~adi? transceiver is other. than the 

5 residential.~adio transceiver constituting part of the. 

same subscri~er residential equipment. The reported 

identity mayjcomprise a network subscriber number unique 
; 

to the servitjg transce.iver or to the corresponding 

. branch exchange or telep~int transceiver controller or 

10 correspondin9 network information. 

Accordiqg to a second embodiment of the invention a 

portable rad~o terminal constituting an extension to a 

private branqh exchange in a telecommunication 
combination ~y comprise means for scanning of radio 

15 channels useq by an exchange radio transceiver or a 

telepoint raqio transceiver, means fC'lr receiving radio 

signals at sqanning and determining from the received 

radio signal$ information on the identity of the 

transmitting,transceiver, if any, means for choosing as 
• ! . 

20 a serving transceiver a transceiver of appropriate 

received radio si.gnals, if any, and means for calling, 

via a telepo~nt transceiver or a branch exchange, the 

private brancph exchange to which the portable· radio 

te.rminal con.titutes an extension or the network call 

25 transfer store and reporting to the exchange location 
I . . 

store or theinetwork call transfer store the identity of 

the servinq radio transceiver when it is other than one 

of the exchanqe radio transceivers constituting part of 

the same bra~ch exchange. When not all terminals are 

30 authorized to use the· transceivers of any branch 

exchange or telepoint etc., the transceivers transmit 

information on the system or branch exchange or 

te.lepoint to
1 
which it belongs and the terminal comprises 

mean~ for de~ermining the system or branch exchange or 

35 telepoint id~ntity and checking the right of the 
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identified unit to access to the system prior to 
choosinq a transmitter as a servinq transmitter. The 
report~d identity may comprise a network subscriber 
number unique to the servinq transceiver or to the 

5 correspondinq branch exchanqe·· or telepoint transceiver 
controller or correspondinq network information. 

Accordinq to the invention the switched· 
telecommunication network sets up a call to a subscriber 
in accordance with the subscriber information in the 

10 network subscriber store or call transfer store. and such 
·calls· to an absent portable· may be redirected back to 
the network in accordance with information reported to 
location st~res of subscriber equipment. 

Accordinq to the invention a residential base radio 
15 station, receivinq a call to the portable radio terminal 

constitutinq part of the same subscriber equipment and 
havinq reported to the residential location store a 
servinq radio transceiver other than that of the same 
subscriber equipment, may redirect the call to the 

20 branch exchanqe or telepoint comprisinq the servinq 
radio transceiver. 

Accordinq to the invention a branch exchange, 
receiving a call to a portable radio terminal 
constitutinq an extension to the.branch exchange and 

25 having reported to the exchanqe location store a serving 
radio transceiver other than one of the exchange radio 
transceivers of the same branch exchanqe, may redirect 
the call to the telepoint or residential equipment 
comprising the chosen serving radio transceiver. 

JO Accordinq to a preferred embodiment of the 

35 

invention plural telepoint radio transceivers are 
connected to the switched telecommunication network via 
a telepoint transceiver controller. 

BRl:EPDESCRIPTION OP·TJll DRAWl:NGS 
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Fiqure tL illustrates a public switched 

telecommunic~tion network and various kinds of 

subscriber equipment connected to a public switched 

telecommunic~tion network. 

Figure ~- illustrates a residential subscriber 

equipment conn.acted to. a public switched 

telecommunic.tion network. 
Figure 3 illustrates a private branch exchange with 

extensions c::pnnected to a public switched 

10 telecommunic~tion network. · 

Figure 4 illustrates a telepoint radio station 

connected to: a public switched telecommunication 

network. 
Figure 5 illustrates a telepoint transceiver 

15 controller c.onnected to a public switched 

telecommunication ·network and plural telepoint radio 

.transceivers connected to the telepoint transceiver 

controller. 

20 

Figure 6 illustrates a portable radio terminal. 

Fiqure 7 illustrates a telepoint transceiver 

controller according to another embodiment of the 

present invention.· 
Figure 8 illustrates· another.embodiment of a 

residential radio base station according- to the present 

25 invention. 
Figure 9 illustrates another embodiment of a 

. private automatic branch exchange according to. the 

present invention. 
Figure ,10 illustrates a public. switched. 

30 telecommunication network and various kinds of 

subscriber equipment connected to a public. switched 

telecommunication network according to another 

embodiment of the present invention. 

Figure.11 is a flowchart illustrating a method of 

35 setting up • call accordinq to a preferred embodiment of 
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the present invention. 
Figure 12 is a flowchart illustrating a method of 

handling a call placed to a portable radio terminal 
according to a pref erred embodiment of the present 

5 invention. 
Figure 13 is a flowchart illustrating a method of 

maintaining active temporary extension numbers according 
to a preferred embodiment of the present invention. 

Figure 14 illustrates the redirection of a call 
10 according to a preferred embodiment of the invention • 

.. 

PITllLIP·DISCBIPTIOll OF DI DIJ'IBUD 1MB9PIMEftS 
Figure l illustrates a public switched 

telecommunication network, PSTN, and various kinds of 
15 subscriber equipment connected to the network. The 

·network comprises network· local excbanges, LNXl to LNXS, 
to which· subscriber equipment may be connected by 
cables, network transit exchanges, TNXl and TNX2, for 
switching calls, and network trunks, NT, for 

20 interconnection of local and transit exchanges. 
The local and transit exchanges may comprise 

multiplexers, demultiplexers·, processors, stores as well 
as other usual network means·. In particular the network 
also comprises at least one network subscriber store for 

25· storing information on subscribers to the network. Each 
local exchange may·comprise a network subscriber store, 
NSS, for information on subscribers allocated to that 
local exchange, in particular subscribers having 
subscriber equipment connected to that local exchange by 

30 cables. Conventionally the information in network 
subscriber stores. comprise network subsc.riber numbers. 

Exchanqes of the·network also comprise network 
information stores, NIS, for storing information on the 
network, in particular information on trunks to other 

35 exchanges, numbering, routinq, etc., enabling exchange 
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processors to set up calls to and from subscribers and 
disconnect ~alls. Local exchanges may also comprise 
means_ for tt11nsferring calls from one subscriber to 
another sub,criber. Such means may use the network 

5 subscriber stores or have separate stores. 
_A pref~rred embodiment of the present invention 

will now beldescribed. It is understood that the 
invention .J.y .. b~ implemented in a. network with two or 

I . . . . . . . 

more of _anyiof the various subscriber equipments 
10 described •. ! Eleven residential subscriber equipments, 

RSQl to RSQ~l, are connected by cables to the local 
! 

exchanges ~Xl .to LNX5 anq LNXS of the network. Five . I . . . . 

private a~t~matic branch exchanges, ~AB~l to PABX5, are 
connected by.cables to .the local exchanges LNX2 and LNX5 

15 to LNXS of ~e network.. Five telepoint radio stations, 
TSNl to TSN?, are connected by cables to the local 
exchanges Ja4 and IJPC5 and LNX7 .. of the network. Three 
telepoin~~ansceiver controllers, TTCl to TTCJ, are 
connected by cables ~o. the local exchanges LNXJ and LNX6 

2 o and LNXS of; tha network. ·. At least in some aspects the 
RSQ, the P~X,. the- TSNand the TTC:: may all be considered 
as various k~nds_ of subscriber.equipment. connected to 
the PSTN. 1he. local exchanges' network .. subscriber 
stores NSS pomprise information on the subscribers 

25 havinq the ~quipment connected to them. In particular 
the stores ~y compris_e information. on the type of 
subscription, e.g., residen~ial or business or 
telepoint, 1:he type of equipment connected, e.g., RSQ or 
PABX or TSN; or TTC, and, the number of lines or· bandwidth 

30 connected tp the. network, e.q., single analogue line, 64 
kbit digita~ lin~, 1 Mbit diqital line etc • 

.. For th!! purpose . of implementation of the invention 
only information normally included in a conventional NSS 
is necessa~ be~ause the netwo~k need not know whether a 

35 terminal is! connected to the network via wires or radio 
. I 
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link and thus the same type of network subscriber 
numbers may be used in both cases. 

Figure 2 illustrates a kind of .residential 
subscriber equipment of particular interest to this 

5 invention connected to a PSTN. The residential 
equipment, RSQ, comprises a residential base radio 

· station, RBS, connected to the PSTN by cable, and a 
·residential portable radio terminal, PRT. The 
residential base radio station comprises a residential 

10 location store, RLS, for storing information on the 
portable radio terminal and a residential radio 
transceiver, RTR, for radio communication with the 
portable radio terminal.. When a subscriber uses his 
residential portable radio terminal in his residence the 

15 portable radio terminal and the residential radio 
transceiver may cooperate in a well known way 
transmitting radio signals when setting up a call, 
during an ongoing call and when terminating a call. To 
the user, the portable radio terminal and the 

20 residential radio transceiver may then appear to operate 
substantially in accordance with known residential 
cordless telephones. ·When·a subscriber uses or has used 
his portable· radio terminal distant from· his residence 

25 

30 

·but in proximity to another radio transceiver, the 
portable radio· terminal·· anci the residential radio 
transceiver may however operate somewhat differently to 
be described later on~ 

Figure 3 illustrates a private automatic branch 
exchange, PABX, of partic~lar interest to this invention 

. . . . 
connected to a PSTN by cable and portable exchange radio 
terminals, PRT, constituting extensions to the PABX. 
Although not illustrated,. the PABX may of course also 
have conventional fixed terminals, WT, connected by· 
wires. For the purpose of direct· dialling all branch 

35 exchange extensions may have their own complete network 
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subscriber ~umbers Of the same kind. The PABX comprises 
an exchange.switch, XSW, an exchange. location store, 
XLS, for stc?ring information on portable radio terminals 
as well as *ix~d terminals constituting extensions to 

' ' 

5 the PABX, an exchange processor, XCP, and exchange radio 
. . ! . . . . . . 

10 

transceiver., X':rJt, connected to the exchange switch by 
!' 

ca]:)les. Th+ exchange· radio transceivers are preferably 
plural channel transceivers. The exchange radio 
transceiver$: are located at various sites in the . I . .. 

business area of the PABX subscriber for radio . i . . . 

communicati'n with the.portable radio terminals 
ccmstitutinf extensions. When setting up a ca.11 to or 
from a proxfmate portable radio terminal, during an 
ongoing cali involving a proximate portable radio 

15 terminal, a~d when terminatinq such a call, an exchange 
radio transci:eiver transmits: radio signals: to the 
portable ra~io terminal. and.receives radio signals from 

·the portabl• radio terminal in a way similar to what is 
known in connection with cellular mobile radio systems. 

20 The PABX and the portable radio terminals cooperate to 
enable portable radio. terminal roaming and handoff 
within the area.covered by the exchange radio 
transceivers. The radio communication between the 
exchange portables and.the exchange transceivers may 

25 incorporate, known dynamic channel allocation. procedures 
and .known roami_ng and hando~f procedures appropriate in 
connection with dynamic channel allocation, in which 
procedures fegardinq the decision on choice of servinq 
transceiver and channel and handoff is taken by the 

30 portable te?inal. The PSTN is not at all involved in 
channel selection, roaming or handoff for a portable 
radio termina~ served by an exchange radio transceiver 

of the PABX. 
! 

Fiqurej4 illustrates a telepoint. radio station, 
! 

35 . TSN, connected by cable to a PSTN. The telepoint radio 
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station comprises a telepoint-network interface, 
telepoint store, TS, a telepoint processor, TPC, 
multi channel telepoint radio transceiver, T'l'R. 

telepoint radio transceiver may be similar to an 

TNI, a 

and a 
The 

5 exchange radio transceiver. When setting up or 
terminating a call from a proximate portable radio 
terminal, the telepoint radio transceiver and the rest 
of the telepoint radio station may cooperate with each 
other and the PSTN in accordance with well known 

10 telepoint procedures. The telepoint radio transceiver 
and the rest of the telepoint radio station may however 
also cooperate with the PSTN in settinq up a call from 
the PSTN to a proximate portable radio terminal in a way 
to be described later on. For the purpose of network 

15 routinq the PSTN considers the 1SN as equivalent to any 
sinqle line subscriber equipment or any plural line 
PABX. 

Fiqu~e 5 illustrates a telepoint transceiver 
controller, TTC, connected to a PSTN by cable and 

20 controllinq plural telepoint radio transceivers, TTR, 
connected to the telepoint transceiver controller by 

.cables. The telepoint transceiver controller comprises 
a network-controller interface, TNI, a telepoint con­
troller store, TCS, and.a telepoint processor, TPC. 

25 Each telepoint radio transceiver connected to the 
transceiver may be similar to the radio transceiver of 
the telepoint station accordinq to figure 4. When 
settinq up or terminatinq a·call from a portable radio 
terminal,· in proximity of· one of the telepoint radio 

30 transceivers connected to the transceiver·controller, 
the portable radio terminal, the telepoint transceiver 
and the controller may cooperate with the PSTN in 
accordance with well known telepoint procedures. The 
telepoint transceiver controller, the telepoint radio 

35 transceivers and the portable radio terminals cooperate 



W096/17482 PCl'/SE95/01330 

14 

to enable poft:able radio terminal roaminq ana handoff 
., 

when within 1:he area covered by radio transceivers 
·t 

connec~ed by1cables to the same transceiver controller. 
The procedur~s may include ·.dynamic channel allocation 

: . . 

5 an~ the decifion.on a servinq radio transceiver· and 
channel made

1
at the portable radio t~inal are 

identical wir11 or similar to correspondinq procedures at 
the PABX accordinq to fiqure 3. The PSTN is not at all 

10 

involved in fadio channel selection, roaminq or handoff 
for a portabfe radio terminal served.by a radio 
transceiver ~onnected by cable to the TTC. The 
transceiver controller. and its connected radio 
transceivers, may however also cooperate with .the PSTN 
and a portable radio terminal in settinq up a call from 

15 the PSTN to a portable terminal served by one of the · 
radio transceivers connected to.the transceiver 
controller in a way to be descr.ibed later on. For the 
purpose of n•twork routinqtbe PSTN considers the TTC as 
equivalent t~ a PABX, with direct dial-in facilities. 

20 Fiqure ~ illustrates a portable radio terminal PRT 
which may be, part of. a residential subscriber equipment 
accordinq to, fiqure 2 or: may constitute an extension to 
a PABX accordinq to fiqure 3. The portable radio 

' terminal comprises input/output means, I/O, comprisinq 
25 at least one of keypad or·microphone or display or 

loudspeaker ~r printer. Theportable radio terminal 
also comprises a portable. terminai store, PTS, a 
portable terminal computer, PTC~ and a portable radio 
terminal transceiver, PTR. The portable terminal 

30 computer, the portable terminal store, the input/output 
means and th~ portable transceiver toqether constitute 
means for performinq certain steps and procedures in 
connection w~th communication to be described later •. 

The por~able radio terminal.is intended to be able 
. [ . 

35 to be used n(>t.only at_ subscribers' residences, if 

f 
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constituting part of residential equipment, or in 
subscr~bers' business areas, if constituting an 
extension to a PABX, but also proximate to a telepoint 
radio transceiv~. Each residential radio transceiver 

5 and exchange radio transceiver and telepoint radio 
transceiver frequently scans, and preferably also 
frequently transmits·, radio signals on at least one of a 
predetermined group of radio channels. The radio 
signals from such· a transceiver comprises information on 

10 transmitter identity and in appropriate cases PABX 
identity or TSN identity or TTC identity. The radio 
siqnals may also comprise information on channels 
available at the transmitter and the order in which the 
transceiver-scans radio channels for receiving signals 

15 from portable radio terminals. An exchange radio 
transmitter or a telepoint radio transmitter may page a 
portable radio terminal by transmitting radio signals 
comprising the identity of the paged terminal on at 
least one of the radio channels. 

20 A portable radio terminal frequently scans one or 
more or all of the radio channels of the predetermined 
group for receiving radio signals from proximate 
residential or exchange or telepoint radio transceivers, 
if any. Sometimes there are no radio signals or all or 

25 some of the radio signals are too weak or disturbed by 

noise or interfering signals. When receiving 
appropriate radio signals, the portable radio terminal 
determines from the r~ceived radio signals the identity 
of the transmitting radio transceiver and possibly other 

30 information on channels available, etc. The information 
is stored.in the portable terminal store separately for 
all present or recent active transmitters and is updated 
with more recent ~orresponding information obtained at 
subsequent scanning. Based on the strength and/or 

35 quality of the radio signals received and/or other 
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information
1 
on the. transceiver in the portable terminal 

store and ppssibly also predetermined rules, the 
portal;»le t.._inal computer chooses as a servinq 

! . 

transceiver: a transceiver which has transmitted the 
5 appropriate: radio signals which were in turn received by 

the portabl. terminal. When there is more than one 
:I 

possible ch~ice, the rules may give priority to the 
strongest tFansceiver of the same subscriber equipment. 

Accord~nq to a first embodiment of the present 
10 invention, a.portable radio terminal chooses as a 

; 

serving trarsmitter a transmitter of a telepoint radio 
station ·or ~ transmitter connected to a telepoint 
transceiver

1 

controller and tries to inform a subscriber 
· location stpre on the chosen transceiver. This may be 

15 done automatically by the portable raclio terminal or 
only after ~anual actuation of a, pushbutton by the 
terminal us•r. If the radio terminal is part of a 

! 

subscriber residential equipment the portable radio 
terminal tries to set up a call to the correspondinq 

20 residential, base ·r.adio station. The call is set up 

usinq the t:elepoint radio station or transceiver 
controlle~ of the serving radio transceiver and the 

25 

' . . 

PSTN. The .call set up procedure may be in accordance 
with well ~own telepoint call set up procedures. When 
the residential base radio station answers the call the . i .. . 

portable r~dio terminal initiates transmission of a 
codedmess~qe comprising information on the identity of 

: . . 

the calling portable radio terminal and network 
subscriber :number of the telepoint station or controller 

30 of the chosen servinq radio transceiver. .The 
residential base radio station stores at least the 
information on the network subscriber· number of the ! . . . . 

telepoint S:tation or controller of the serving radio 
transceive~ in the residential !~cation store.. Whenever 

35 thereafterlreceiving a call. for the portable radio 
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terminal, the residential base radio station redirects 
the c.all to the network .as a call for the telepoint 
radio.station or the telepoint transceiver controller of 
the servinq ra~io transceiver in accordance with the 

5 information in the residential location store. 
Fiqure 14 illustrates an exemplary combination 

accordinq to the present invention whereby a residential 
base radio station, PABX, or telepoint radio station can 
redirect the call without the use of central 

10 intelliqence in the PSTN system. In figure 14, 
subscriber unit A attempts to call on a first external 
PSTN line 10, a subscriber whose portable unit c is 
typically.serviced by the subscriber equipment Bl. Bl 
is preferably a residential base radio station, a PABX 

15 or a.telepoint radio station. If the portable unit c is 
ndt currently located in the servicinq area of 
subscriber equipment Bl, the call is redirected back to 
the network as a call to the subscriber equipment B2 
which is currently servinq the portable unit c that 

20 subscriber A is attemptinq to contact. 
Accordinq to an exemplary embodiment of the 

invention, this redirection can be accomplished by 
callinq the unit 82 on a second external PSTN line 12, 
and connectinq the two lines·10 and 12 in the subscriber 

25 equipment Bl. The system can include functionality 
provided, for example, by first and second 
telecommunication lines' 10 and 12, for receiving a call 
from the telecommunication network across the first line 
10 and automatically setting up and directing the call 

30 back across the second line 12 to the telecommunication 
network as a.call to the·serving radio transceiver. 
Thus, the· system provides call redirection and a roaming 
function between various kinds of subscriber equipment 

.connected to a PSTN without introducing new procedures 
35 in the PSTN or requiring central intelligence in the 
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PSTN. 
A port~ble radio terminal constitutinq an extension 

to a PABX a~cordinq to figure 3 tries to call the PABX ! . . . 

after choos~nq ~s a servinq radio transceiver a 
5 transceiver!other than one of the radio transceivers of 

the PABX. 'his is normally done automatically but may 
be initiate~by the terminal user-by.actuatinq a 

! 

pushbutton pr other device on the terminal. The call is 
~ 

set up usin~ the PSTN and servinq transceiver and 
10 associated ~adio station or controller. ·The call set up f 

procedure ~Y be in accordance_ with well known telepoint 
or PABX or l:'esidential c:all set up procedures. When the 

- -

called PABXr ,nswers the call, th_e portable radio 
terminal in~tiates transmission of a coded messaqe 

15 comprisinq at least information on the identity of the 
portable ra~io terminal and network subscriber number of 
the residential or telepoint station or controller of 
the chosen •erving radio transceiver. ~he PABX stores 
at least information on the identity of the portable 

- - -

20 radio termi~al and network subscriber number in the 
. exchange lopation. store• Whenever thereafter receiving 
a call for ~e portable_radio terminal the PABX 
redirects the call to the network as a call for the 
telepoint radio station or the_ telepoint transceiver 

25 controller or the_ residential base radio- station of the 
servinq radio transceiver in- accordance with the 
information in the exchange location store. 

As in the· previous example,, the call can be 
redirected 's shown in f iqure 14 by- calling the unit B2 

30 on a second external PSTN line 12, and connecting the 
two lines 10 and 12 in the subscriber equipment Bl. 

A call for a portable radio terminal redirected by 
a residential base station or a. PABX to the network as a 
call- for a kelepoint radio station or telepoint -

35 transceiveri controller is directed by the PSTN in the 
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same way irrespective 'Of Which portable radio terminal 
is intended to be the final call receiver. The call is 
answe~ed by the telepoint station or transceiver 
controller as any call. When the telepoint radio 

5 station or trariscei ver ··controller has answered the call, 
the residential base station or PABX havinq redirected 
the call, transmits information on the identity of the 
portable radio terminal intended to be the final 
receiver of the call~ This information on identity may 

10 be the network subscriber number or the 
number of the portable radio terminal. 
contact with the portable terminal, the 

branch extension 
To establish 
portable radio 

terminal must be paged by the serving telepoint radio 
transceiver. ·zf the portable radio terminal is served 

15 by a radio transceiver of a telepoint station.having 
only one transceiver, paging is done from this 
transceiver only. If the portable radio terminal is 
served by a radio transceiver of· a transceiver 
controller and has reported to the location store the 

20 network subscriber number of the controller, there is 
more than one possible radio transceiver. The 
transceiver controller then initiates broadcast paging 
of the portable from a11· radio transceivers connected to 
the transceiver controller. 

25 The portable ··radio terminal receiving the paging 
·signals sends a response to its chosen serving radio 
transceiver. The response· is directed by the radio 
transceiver to the.transceiver controller. The 
transceiver controller then directs the call to the 

30 serving radio transceiver· for radio communication with 
the portable radio terminal. The call is then 
established all the way to the portable radio terminal 
intended. 

A residential portable radio terminal may be served 
35 by an exchange radio transceiver and be called there in 
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a similar w~y i~ reportinq to its residential location 
store a net~ork subscriber number of the PABX in a 

' _, 

simil~r way~. Furthermore a portable radio terminal 
constitutin~ an extension to one PABX may be served by 

5 an exchanqei radio transceiver of another PABX. For this 
purpose the~e ~ay be a ~ouple of vacant extension 

10 

I 

numbers at ~ach or some PABX for use by visitinq 
residentiali or exch-.nqe portable radio terminals. For 

- I 

the purpos~ of direct dialllnq such vacant extension 
- I 

numbers may be complete network subscriber numbers. 
I 

When serve~ by an exchanqe _radio terminal a visitinq 
- I 

portable r~dio terminal may be allotted one of these 
vacant ext,nsion number~. The visitinq portable radio 
terminal t~en reports this allotted extension number to 

15 its· r~slde~tial location store. A call can then be 
• ! • • 

redirected _from the home residential equipment 
transceiver to the temporary extension number assiqned 
to the portable terminal in accordance with the 
information stored in the home residential location 

20 store. In this way, the identity of the portable 
' ' 

terminal i:qtended as the final receiver of the call is 
; 

identified.to the serving transceiver by the temporary 
extension number which .has been called. . • i- . . . . 

As described above with reference to figure 14, the 
25 call can be redirected by,callinq the unit B2 on a 

second ext•rnal PSTN line 12, and connecting the two 
lines 10 aJ!ld 12 in the subscriber equipment Bl. 

A portable radi_o terminal having reported to its 
residential or exchange location store, a servinq radio 

30 transceiver other than its residential or exchanqe 
transceivef, may thereafter leave the area covered by 

' ' 

this trans~eiver and return to the area ~overed by its 
residential transceiver or one of the exchange radio 
transceivets of its PABX. When. returning and receivinq 

35 appropriat~ radio signa_ls from its residential radio 
'· i 

f 
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transceiver or one of the exchange radio transceivers of 
its PABX, the portable radio terminal chooses this 
transceiver as the serving transceiver and transmits a 
radio signal comprising a particular reentry message • 

. 5 The reentry message comprises information at least on 
the identity of the portable radio terminal and 
preferably also information on the previous serving 
transceiver. When receiving this information from its 

·transceiver, the residential radio base station or the 
10 PABX changes the information on the portable radio 

terminal concerned in its ~ocation store accordingly. 
A ·· PABX having a couple of vacant extension numbers 

for temporary use by visitinq portable terminals may 
have appropriate means for temporarily withdrawing from 

15 use such a vacant extension number previously allotted 
to a visiting portable terminal when the portable 
terminal is no longer served by an exchange transceiver 
of the PABX. Such means may comprise means for paging 
of assumed still visiting terminals with allotted 

20 extension numbers in order to check whether the visiting 
terminal with allotted extension.number is still in 
proximity of one of the exchange transceivers of the 
PABX. ·An assumed visitinq portable terminal not 
responding to such a paging may have its allotted 

25 extension number withdrawn from use. In order to be 
able to later allocate the withdrawn extension number to 
another visiting portable terminal, the PABX may call 
the residential base radio station or PABX of the 
visiting portable terminal and inform its location store 

JO on the withdrawal of the use of the extension number by 
the portable terminal. The PABX does not allocate the 
withdrawn extension number to another visiting portable 
terminal until the called residential base radio station 
or PABX has answered ·the call reqardinq withdrawal of 

35 allotted extension number or after a long timeout, 
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whereby two portable terminals usinq same extension 
. I ·. 

number is •~aided. 
A tel.point radio station or a telepoint 

transceive~ co~troller may also store the identity of 
5 served por~able radio terminals and· frequently paqe 

assumed se~e4 portable radio terminals tor checkinq 
their presence in a similar way. Tha telepoint waits 
for answers to such paqinq Of aSSllJlled served portable 

10 

radio terminals. When not receivinq a response to a 
paqinq of a portable term~nal the.telepoint sets up a 
call for r•portinq ta- the appropriate location store the 
identity of the assumed served portable terminal not 

. . ; . . . . . . . . . 

answerinq ~o such paqinq. The information in the 
location s~or~:maybe·chanqed ac~ordinqly. 

15 Some-~S'l'N comprise-means for transferrinq calls 
from a cal~ed subscriber to another. subscriber. such 

I . 

call trans~er means may be used by a subscriber visitinq 
another.subscriber and wishinq to receive his calls at 
the visitiJ.lq subscriber• A PSTN comprisinq call 

20 transfer m~ans may comprise a separate call transfer 
store for receivinq from subscribers information on 
other subscribers where they want their calls or use 
other stor~s includinq.network subscriber stores for 
this purpo~e. For the. purpose of call transfer a 

25 subscriber normally transmits to his local station a 
messaqe co~prisinq information on the network subscriber 
number(s) of the subscriber where he want his calls. 
·After recei vinq such information the P.STN does not 
direct a call to a subscriber in. accordance with the 

i . . 

30 normal information in the network subscriber store but 
.; 

directs any call to the subscriber in accordance with 
received information stored i.n the call transfer store. 

Call transfer means in a PSTNmay be used 
simultane0Js1y with or instead of location stores in 

. J ., . 
I . 

35 residential.! base station or·PABX fc;>r transferrinq calls 
. I 

f 
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from a subscriber site to another subscriber site, e.g. 
a telepoint station or controller. When using network 
call ~ransfer means instead of such location stores the 
portable radio _station is programmed to call a network 

5 number dedicated to a call transfer means instead o~ its 
own network subscriber number for reporting allotted 
.extension number or subscriber number of serving radio 
transceivers. Neither when the call transfer means of 
the PSTN is used together with the location store nor 

10 when the call transfer means of the PSTN is used instead 
of the location stores are any amendments of the PSTN 
required in order to be able to call a portable radio 
·terminal served by a telepoint radio transceiver, 
provided an identity or number. with conventional 

15 subscriber number format is reported. 

20 

The invention is neither restricted to described 
embodiments of PRT or RBS or TSN or TTR or TTC or XTR or 
PABX nor .to the particular PSTN described but may be 
implemented in somewhat different ways. 

According to another embodiment of the invention as 
shown in figure 7, a telepoint transceiver controller 
with connected telepoint radio transceivers is very 
similar to a. PABX of the type previously described. 
According to this embodiment a telepoint radio station 

25 is also similar to a PABX of the type previously 
· described but having only one radio transceiver. 
According to this embodiment a telepoint transceiver 
controller or te1epoint radio station has a couple of 
extension numbers for use by visiting residential or 

30 exchange portable radio terminals. When served by such 
a telepoint, a-visiting portable radio terminal may be 
allotted one of these extension numbers. The visiting 
portable terminal then reports this allotted extension 
number to its residential location store or exchange 

35 location store or the appropriate call transfer store of 
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the PSTN just as a temporary allotted extension number 
of a PABX. ~When receivinq a call addressed to a 
portable ra~io terminal,· its residential .base station, 
private ex~anqfi!t or the network then uses· this allotted 

5 extension n~er for directinq orredirectinq the call 

10 

! 

to the port~le radio.· .terminal· in the same way as an 
;_ 

extension n~er of a branch exchanqe. 
As preV;iously described with reference·to 

fiqure 14, ~f the. call is serviced by the subscriber 
equipment B~, it can be redirected by callinq the unit 
B2 on a. sec~~d eXternal PSTN line 12, and connectinq the 
two ~ines 1q and.12 in the subscriber equipment Bl. 

Accord.iinq to another embodiment of .'the invention, 
the portable radio terminals served by radio 

15 transceiver• other than those of their own residential 
base radio •tation or own branch exchanqe do not 
themselves Qall their appropriate location stores and 
report thei~ temporary extension number or identity of 
serving radio transceiver or telepoint or exchange. 

20 Instead the ,terminals merely initiate this calling of 
and reportinq to appropriate location or call transfer 
store. The initiation can be done either automatically 
after selec~ion of the servinq radio transceiver by 
transmittinq radio siqnals comprising information on 

25 portable identity or subscriber number or by 
transmittinqradio.signals after the portable radio 
station user has actuated a pushbutton or other terminal 
input devic~. The actual calling and reportinq is done 
by the telepoint or branch exchange comprising the 

30 serving radio transceiver. 
some r~sidential radio base stations having a 2A+B 

ISON access 1to the public switched telecommunication 
network m~y 

1
easily be designed to redirect incominq 

calls to a ~ABX or telepoint. us_ing the reported 
35 subscriber tjumber of the telepoint or PABX or the 
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temporary extension number of the portable radio 
terminal. some residential radio base stations merely 
havinq ~ne ordinary analoque telephone access to the 
public switched telecommunication network may, however, 

5 have some difficulties in conveniently redirectinq an 
incominq call to a reported subscriber or extension 
number. Then the·· residential radio base station may 
comprise an answering machine qiving a calling party 
information on reported number, as shown in fiqure 8. A 

10 PABX may also comprise one or more answerinq machines 
qiving a callinq party information on reported number 
from the location store, as shown in fiqure 9. The 
answerinq machine or machines may be part of the 
location store, as shown in fiqure 9, or be connected to 

15 one or more extensions in the PABX. 
A combination ·according to another embodiment of 

the present invention may of course always comprise a 
switched telecommunication network but need not comprise 
both a residential equipment and a telepoint and an 

20 exchanqe. It is conceivable that a combination 
accordinq:·to the ·invention comprises at least two 
separate branch ·exchanges but no telepoints. Fiqure 10 
illustrates an embodiment wherein a PSTN of the type 
shown· in fiqure 1, has-residential subscriber equipment 

25 units RSQ1 ••• RSQ7 and private automatic branch exchanqes 
PABX1 ••• PABX7. Of course, the number of connections is 
used for purposes of illustration only and any number of 
connections and any combination of subscriber equipment 
is possible. 

30 The following:· discussion refers to fiqures 11-13 to 
describe the methods accordinq to the present invention 
which are described generally above. 

Figure·11 is a flowchart illustrating a preferred 
embodiment·of a method according to the present 

35 invention by which a portable radio terminal can 
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register at !Subscriber equipment of his choice. For 
purposes of. this discussion, subscriber equipment can 

refer ~o residential subscriber equipment, private 

automatic br•nch exchanges or telepoints. In step 100, 

5 a portable r•dio terminal listens to radio signals being 

transmitted ~y transceivers in the subscriber equipment 

inthe network. In step 105, the portable radio 

terminal cbopses as its serving transceiver a 

transceiver :from which the portable has received 

10 appropriate· radio signals, by sending its identification 

number to the chosen serving transceiver. In other 
words, any g:iven portable will only be compatible with 

certain tran•ceivers. steps 100 and.105 cause the 
portable to determine with which of the transceivers in 

15 the network he is compatible and to select one of the 

compatible transceivers as the serving transceiver. 
The identification number of the portable can 

either be .it.s ISON number (usually 7 digits plu~ area 

code_, where the 7 digits includes an extension number) 

20 or it can be the ISON number plus a separate extension. 

Of course, ~ny other suitable unique identification 

number can be used. 
At step 110, it is determined whether the portable 

!$ at its hQme transceiver, that is, it is determined 

25 whether the serving transceiver is the. transceiver with 

which the portable is normally associated. This can 

occur either in the subscriber equipment of the serving 

transceiver or in the portable. If at step 110, it is 
determined that the portable is at home, that 

30 information is registered, that is., the home transceiver 

location store is told that the portable is home (step 

115), and the routine ends. 

35 

If the :serving transceiver is not the home location 

of the port~ble, .th~ portable registers at the serving 

transceiver Thus, the portable is c.onnected to the 
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subscriber equipment --of the serving transceiver· and 
sends its portable identification number thereto (step 
120) •. If the serving transceiver is part of a branch 
exchange or tel•point, a temporary extension number is 

5 then allocated to the served portable radio terminal 
(step 125). A residential subscriber equipment may also 
allocate a temporary extension number if it is connected 
to ISON facilities, with plural extensions. The serving 
transceiver then places a call to the home subscriber 

10 equipment to report the temporary extension number (step 
130). If an answering machine is connected to the home 
location of the served portable, the temporary extension 
number is reported.to the answering machine. Otherwise, 
the number is reported to the location store of the home 

· 15 subscriber equipment. In an alternative embodiment, the 
network subscriber store may be called to receive this 
information. The routine then ends. 

Figure 12 is a flowchart illustrating a routine 
that is performed when a call is made to a portable 

20 radio terminal usinq the portable terminal's 
identification number. At step 140, it is determined 
whether there is an answering·machine at the home 
subscriber equipment and whether the answering machine 
has the reported temporary extension number. If yes, 

25 - the call is answered with the answering machine, at step 
145 ,_ and the caller is informed of· the redirection 
number, that is the temporary extension number. If 

"there is no answering machine, the call is automatically 
redirected to the subscriber equipment having the 

30 reported temporary extension number at step 150. The 
temporary extension number is retrieved either from the 
home location store or from the network subscriber 
~~ore, depending upon the embodiment. If the temporary 
extension number is retrieved from the home location 

35 store, the call can be redirected usinq a second PSTN 
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· external lin• 12, as shown in Figure 14. The routine 
then ends. 

. i . . 

Figure ~3 is a flowchart illustratinq a preferred 
embodiment of the invention according to which the 

·i' 
temporary ext;ension numbers are maintained so that the 

. . ~ 

portables as .. iqne_~ thereto are. active. In other words, 
periodically,: or when it is discovered that the number 

. ! 

of remaininqJu~assiqned temporary extension numbers is 
low, this ro~tine is executed. 

At step \160, all visiting portable are pa_qed by the 
subscriber eqpipment, preferably a branch exchange or 
telepoint, butt possi))ly a residential subscriber 
equipment wit~multiple lines. At step 165, it is 
determined wh~ther each assigned terminal has responded 

15 at the expira~ion ~f a waiting period. For each 
assigne_d tempprary extension number for w~ich no 
response is r .. ceived at step 165, the allocated 
extension n~er is withdrawn (step 170). This is 
reported to t~e location store where the.temporary 

20 extension num);>er is canceled (step 175). The 
cancellation .J,smad~ at the home location store or 

'! 

network subsc~iber store, as appropriate. 
It.is unc:lerstood that the connections between 

different network components, subscriber equipments, and 

25 radio transce+vers- can be made by ~adio links, optical 
fibers, or other. telecommunications connections~ instead 
of cables. Aq example of this is a mobile telepoint 
radio station on board a train or a bus· connected to a 

' 
cellular tele~hone network. · 

30 The foregoing descr.iption of the· specific 
embodiments w~ll so· fully reveal the general nature of 
the invention 

1
that others can, by applyinq current 

knowledge, rea[dily modify and/or adapt for various 
applications 9i~ch_ specific embodiments· without departing 

35 from the genetiic concept, and, therefore, such 
i 

t 
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adaptations and modifications should and are intended to 
be comprehended within the meaning and range of 
equivalents of the disclosed embodiments. It is to be 

understood that ~e phraseology of terminology employed 
s herein is for the purpose of description and not of 

limitation. 

. J 
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CLAIMS: 
1. In c;ombination, a public. switched 

telecommunic•tion network, at least two subscriber 
! • 

equipments cqnne~ted .·to the telecommunication network 

5 and at least .! one portable radio terminal associated with ,·, . 

10 

one of the a~ least two subscriber equipments; 

the telecommunication network comprisinq 
me~ns for connectinq the at least two 

subscriber equipments to the network, and 

me~ns for setting up calls to and from 

connected su~scriber equipments; 

each of the at least two subscriber equipments 

comprisinq 
a radio transceiver for radio communication 

15 with at least one portable radio terminal, and wherein 

said one of the subscriber equipments comprise a 

location store for storing information on the at least 

one portable radio terminal associated with said one of 

the subscriber equipments; 

20 the at least one portable radio terminal comprisinq 

means for transmitting radio signals to be 

received by the radio transceiver, 
means for receivinq radio siqnals transmitted 

by the radio transceiver, 
25 · means for determining from received radio 

signals information on the identity of a transmittinq 

transceiver, if any, and 
means for choosinq as a serving transceiver a 

transceiver of appropriate received radio signals, if 

30 any; 
the combination comprisinq 

means for callinq_via the network the 

subscriber equipment with which the at least one 

portable radio terminal is associated and reporting to 

35 the location store the identity of the chosen servinq 

.11111111 llllll llllf 1111111· 1111 
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transceiver when the chosen servinq transceiver is a 
transceiver other than the transceiver of the subscriber 
equipme~t with which the at least one portable radio 
terminal is associated; and 

5 means includinq first and second 
telecommunication lines provided in said one of the 
subscriber equipments responsive to receivinq a call 
from the telecommunication network across said first 
line to a portable radio terminal havinq been reported 

10 to the location store of said one subscriber equipment 
as beinq served by a radio transceiver other than the 
radio transceiver of the subscriber equipment with which 
the portable radio terminal is associated, for· 
automatically settinq up an~ directinq the call back 

15 across said second line to the telecommunication network 
as a call to the· subscriber equipment comprisinq the 
servinq radio transceiver, the call comprisinq 
information on the identity of the portable radio 
terminal. 

20 

2. The combination of claim 1, wherein the 
telecommunication network further comprises 

a network subscriber store for storinq 
information on network.subscribers includinq network 

25 subscriber numbers of the at least two subscriber 
equipments, and wherein a call to a portable radio 
terminal associated with subscriber equipment in the 
combination is set up by the telecommunication ·network 
to the associated subscriber equipment in accordance 

30 with information on the portable radio terminal stored 
in·the network subscriber store. 

3. The combination of claim 1, wherein the means 
for callinq is provided in the at least one portable 

35 terminal. 

. . -11111111111111 111111111111 1111 
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4. The combination of claim l, wherein the means 
for calling is provided in each of the at least two 

I . 

subsc~iber 'quipments. 

5. Th~ coinbination of claim l, wherein at least 
one of said.at least two subscriber equipments comprises 
subscriber X-esidential equipment including a residential 
base radio 'tation connected to the network. 

10 6. Th' combination of claim l, wherein at least f. 

15 

one of said, at least two subscriber equipments comprises 
a private anto•atic branch exchange including an 
exchange sw~tch connected to the network. 

7. The combination of clailll 1, wherein at least 
one of said: at least two subscriber equipments comprises 

a branch exchange having plural extension numbers 
for tempQraey use by at least one visiting portable 
radio terminal not normally associated with the 

20 subscriber equipment, 

25 

30 

the subscriber equipment allotting a vacant 
. . 

extension m,unber to the at least one visiting portable 
radio termi~al to be served by .. a transceiver of the 
subscriber equipment; and 

the 109ation store of the·subscriber equipment with 
which the at least one visiting terminal is associated 
being informed on the identity of the· chosen transceiver 
indirectly by reporting tjle allotted·extension number. 

8. A combination according to claim 7, wherein the 
at least two subsc~iber equipments further comprise 

means for paging visiting portable radio terminals 
having allotted extension numbers; 

means for withdrawing from use allotted extension 
35 numbers of visiting portable radio terminals not 

111111111111111111111111111111 ~ 
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responding to paging; and 
means for setting up a call through the network for 

cance~ing the information on the allotted extension 
number of the visiting portable radio terminal not 

5 responding to paging. 

10 

9. The combination of claim 1, further comprising 
telepoint system connected to said telecommunication 
network comprising a telepoint radio station comprising 

a telepoint radio transceiver for radio · 
communication with portable radio terminals, 

means for receiving an access request from and 
directing a call from a served portable radio terminal 

·to the telecommunication network, 
15 means for paqirig a served portable radio 

20 

terminal called by the telecommunication network, and 
means for directing a call from the 

telecommunication network to a paged and responding 
served portable radio terminal. 

io. The combination of claim 9, wherein said 
telepoint radio station further comprises 

means for storing identities of served 
portable radio terminals, 

25 means for· paging served portable radio 
terminals in order to check the presence of served 
portable radio terminals, · 

means for waiting for answers to its paging 
from paged served portable radio terminals, and 

30 means for setting up a call through the 

35 

network for informing the location store of a non 
answerinq previously served portable radio terminal that 
the portable radio termi~al is no longer served by the 
telepoint radio station. 

\ \11\11\ \\"\\ Ill\\ \\1\1 \\ \II\ 
* C L M S * 



W096/17482 PCf/SE95/01330 

34 

11. ~e combination of claim 1, further comprising 
a telepoint , system· . connected to said telecommunica~ion 
networ~ comprising a telepoint transceiver controller 
comprising 

5 means for receiving a call from the 

10 

telecommunidation network to a portable terminal and 
initiat~ng ~ ~roadcast paging of the portable terminal 
from all te~epoint radio transceivers connected to the 
telepoint t~ansceiver controller, 

melans for receiving a .response to a paging via 
one of a tel,epoint radio . transceiver and a portable 

. ' . . 

radio termin:a1 access request via ·a telepoint radio 
' . 

transceiver,
1 

means for. directing a call from a portable 
15 radio terminal via a connected s~rving telepoint radio 

transceiver to the telecommunication network, and 
' . . 

means for directing a call from the 
telecommunic~tion network via a connected serving 
telepoint radio transceiver· to a portable radio 

20 terminal. 
12. Th~ combinatio~ of claim 11, wherein said 

telepoint ~a~io transceiver comprises 
me~ns for paging of a. portable radio terminal 

upon request by the telepoint transceiver controller, 
25 me~ns for receiving anddirecting to the 

30 

35 

telepoint tr•nsceiver c.ontroller responses to paging, 
· and means for receiving access .requests from 
portable radf O terminals and directing them to the 
telepoint tr,nscei ver controller •. 

13. The cqmbination of claim 11, wherein said 
telepoint tr•nsceiver contro~ler further comprises 

me$ns for storinq identities of served 
.1 .. 

portable radio terminals, · 
means for initiating broadcast paqing of 
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served portable radio terminals in order to check the 
accessibility of served portable radio terminals, 

means for waiting for answers to the broadcast 
paging from paged served portable radio terminals, and 

5 means.setting up a call through the switchec:l 

10 

network for inf orminq the location store of a non 
answering previously served portable radio terminal that 
the portable radio terminal is_ no longer served by the 
telepoint transceiver controller. 

14. In combination, a public switched 
telecommunication network, at least two subscriber 
equipments connected to the telecommunication network, 
and at least one portable radio terminal associated with 

·15 one of the at least two subscriber equipments, the·at 
least two subscriber equipments selected from an 
automatic branch exchanqe, a subscriber residential 
equipment, and at·least one telepoint system, the at 
least one telepoint system selected from a telepoint 

20 radio station and a telepoint transceiver controlled 
with telepoint radio transceivers; 

the telecommunication network comprising 
means for connecting the at least two 

subscriber. equipments 'to the network, and 
25 means for setting up calls to and from 

connected subscriber equipment; 
eaeh of the at least two subscriber equipments 

comprising 
a radio transceiver for radio communication 

30 with the at least one portable radio terminal, and 
whereirisaid one of the· at least two subscriber 
equipments comprise a location store for storing 
ihf ormation on the at least one portable radio terminal 
constituting part of ·said one subscriber equipment; 

35 the at least one portable radio terminal comprising 
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me~ns for transmittinq radio siqnals to be 

received by ~t least one transceiver "Of the at least two 

subscr~ber e~ipments in the combination, 

me~ns ~or receivinq radio siqnals transmitted 

5 by at least qne .tra:nsceiver of the at least two 

subscriber e~ipments in.the combination, 

10 

me~ns for determininq from received radio 

siqnals infoi:j1nation on the identity of one of a 

transmittinq transce1ver, and a subscriber equipment of 

a transmittinq transceiver, if any, and 

me~ns for choosinq as a servinq transceiver a 

transceiver qf appropriate received radio siqnals, if 

any; 
the co~ination furtner comprisinq 

15 me4ns for callinq via the network the 

.subscriber equipment with which the portable radio 

terminal is associated and reportinq to the location 

store one·of the identity of the servinq transceiver and 

the identity of the subscriber equipment of ·the servinq 

20 tran·sceiver when the servinq transceiver is a 

transceiver other than the transceiver.of the subscriber 

equipment with which the portable radio terminal is 

associated; and 
means includinq first and second telecommunication 

25 lines provided in said one Of the subscriber equipments 

responsive to receivinq a call from the 

telecommunication network across said first line to a 

portable radio terminal havinq been reported to the 

location sto~e of said one subscriber equipment as beinq 

30 served by a ;adio transceiver· other than the radio 

transceiver of the subscriber equipment with which the 

portable radio terminal is associated, for·automatically 

settinq up a~d directinq the call back across said 
' second line to the telecommunication network as a call 

.35 to the subsc*iber equipment comprisinq the servinq radio 
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transceiver, the call comprisinq information on the 
identity of the portable radio terminal~ 

15. The combination of claim 14, wherein 
each branch· exchange comprises 

an exchanqe switch, 
an exchanqe radio transceiver connected to the 

switch for radio communication with portable radio 
terminals, and 

an extension location store for storinq 
information on portable radio terminals constituting 
extension terminals t_o the branch· exchanqe; 

each subscriber residential equipment comprises 
a residential base radio station connected to 

15 the network and 
a portable radio terminal, 
the residential base radio station comprising 

a residential radio transceiver for radio communication 
with the portable radio terminal and a residential 

20 location· store for storinq information on the portable 
radio teJ;"minal constitutinq part of the same subscriber 
residential equipment; 

each telepoint radio station comprises 
a telepoint radio transceiver for radio 

25 communication with portable radio terminals, 
means for receivinq an access request from and 

directing a call from a served portable radio terminal 
to the telecommunication network, 

means for pa9in9 a served radio terminal 
30 called by the telecommunication network, and 

means·for directing a call from the 
telecommunidation network to a paged and responding 
served portable radio terminal; 

. . 

each telepoint radio transceiver comprises 
35 means for pa9in9 of a portable radio terminal 
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upon request _by the telepoint tra,nsceiver .. controller, 

means for receiving and directing to the 

telepoi~t transceiver controller responses to paqinq, 

and means ~or recei'7i.ng a~cess requests from 

5 portable radio terminals an.d directing them to the 

telepoint transceiver controller; and 

10 

each te~epoint transceiver controller comprises 

means for receiving a call from the 

telecommunication network to· a portable.terminal and 

initiating a.broadcast paginq of the portable terminal 

from all telepoint radio transcedvers_connected to the 

telepoint tr.nsceiver controller, 
means for receiving a response to a paqinq via 

one of a telepoint radio transceiver access request and 

15 portable radio terminal access request via a telepoint 

radi.o transceiver, · 
means for· directing a call from a portable 

radio terminal via a connected serving telepoint radio 

transceiver to the telecommunication net:work, and 

20 means· for directinq a call from the 

25 

telecommunication network via a connected servinq 

telepoint radio transceiver to a portable radio 

terminal. 

16. Th~ combination of claim 14, wherein the 

telecommunic~tion network further .. comprises 
a network.sµbscriber store for storing 

information on network subscribers including network 

subscriber numbers of the at least two subscriber 

30 equipments, ~nd wherein a call to a portable radio 

terminal associated with subscriber equipment in the 

combination is set up by the telecommunication network 

to the associated subscriber equipment in accordance 

with. informaFion on the portable radio terminal stored 

35 in the netwotksubscriber store. 

11111111 IHll lllll 11111111111. 
* C L M S * 

f 



W096/17482 PCT/SE95/01330 
·..: 

39 

17. The combination of claim 14, wherein the means 
for callinq is provided in the at least one portable 
termin-1. 

5 18. The combination of claim 14, wherein the means 
for callinq is provided in each of the at least two 
subscriber equipments. 

19. The combination of claim 15, comprisinq at 
10 least one unit selected from the branch exchanqe, 

telepoint radio station, and telepoint transceiver 
controller in the combination havinq plural extension 
numbers for temporary use by visitinq portable radio 
terminals not normally constitutinq extensions to the 

15 unit, 
the at least one unit allottinq a vacant extension 

number to a visitinq portable i;adio terminal to be 
served by.a transceiver of the unit; and 

the location stores of the visitinq terminals· beinq 
20 informed on the identity of the chosen transceiver 

indirectly by reportinq the allotted extension number. 

20. The combination. of claim 19, wherein- the at 
least one unit comprises 

25 means for paq:inq visitinq portable radio terminals 

30 

35 

havinq allotted extension numbers of the unit; 
means for withdrawinq from use allotted extension 

numbers of visitinq portable radio terminals not 
respondinq to paqinq; and 

means for settinq up a call throuqh the switched 
network to the location stores of the visitinq portable 
terminal for cancelinq the information on the allotted 
extension number of the visitinq portable radio· terminal 
not respondinq to paqinq. 

1 
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21. Th~ combination Of claim 15, wherein the 
telepoint radio station further comprises 

means for storinq identities of served portable 
radio termin•ls, 

s means for paging served portable radio terminals in 

10 

15 

order to check the ·presence of served pertable radio 

terminals, 
means f~r waitinq for answers to its paqinq from 

paqed servedlportable radio terminals, and 
means f *r settiriq up a call throuqh the network for 

informing th+ location store Of a non answerinq 
previously s.rved portable radio terminal that the 
portable radio.terminal is no longer served by the 
telepoint. 

22. The combination of claim 15, wherein the 
telepoint transceiver controller· further comprises 

means for storing identities of served portable 
20 radio terminals, 

·! 

means fqr ini tiatinq bro·adcast paqiriq of served 

portable radio terminals in order to check the 
accessibility of served portable radio terminals, 

means for waitinq for answers to the broadcast 
25 paginq from paged served portable radio terminals, and 

means s~ttinq up a call throuqh the network for 
· informing the location store of a non answering 
previously served portable radio terminal that the 
portable radio terminal is no·lonqer served by the 

30 telepoint. 

23. A method of setting up a call to a portable 

terminal in a: combination of a public switched 
telecommunication network, at least two subscriber 

i . . 
35 equipments copnected to the telecommunication network, 
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and at least one portable radio terminal associated with 
one of the_ at.least two. subscriber equipments, said one 
of the.at least two subscriber equipments comprisinq a 
location store for storinq information on the portable 

5 radio terminal, wherein the at least two subscriber 
equipments are selected from an automatic branch 
exchanqe, a subscriber resid1mtial equipment, and at 
least one telepoint connected to the telecommunication 
network; 

10 the method comprisinq the steps of: 
receivinq radio siqnals at a portable radio 

terminal and determininq from received radio signals 
information on the identity of one of a transmittinq 
transceiver and the subscriber equipment of a 

15 transmi ttinq transcei ve_r, if anY:; 
choosing at a portable radio terminal as a serving 

transceiver, a transceiver of appropriate· radio siqnals, 
if any; 

transmitting information on the identity of the 
20 portable radio terminal with.radio signals from the 

portable radio terminal to a serving transceiver when 
the servinq transceiver is a transceiver other than the 
transceiver of the subscriber equipment with which the 
portable-radio terminal is associated; 

25 storinq information correspondinq to the identity 
of served portable radio terminals received with radio 
signals at the subscriber equipment of wnich the servinq 
transceiver is a part when the serving transceiver is a 
transceiver of a subscriber equipment other than the 

30 subscriber equipment with which the portable radio 
terminal is ·associated; 

allotting, at the subscriber equipment of the 
serving transceiver, a temporary extension number to 
served portable radio terminals with reported identity; 

35 setting up a call from the subscriber equipment of 
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the servinq ~ransceiver throuqh the network to the 
subscriber e~uipment with which the portable radio 
terminal is ~ssociated and reporting to the location 
store the al~ottt!!d temporary extension number of the 

5 portable·~he~ the servinq transceiver is a transceiver 
i . . 

10 

other than ~e transceiver of the subscriber equipment 
with which ~e portable radio terminal is associated; 

. and 
when re~eivinq, at a transceiver of the at least 

. i 

one subscrib~r equipment, a call via the network on a 
I 

f.irst teleconpnunication line to a portable radio 
terminal hav~nq been reported to the location store as 
being served !bY another radio transceiver; redirectinq, 
on a second ~elecommunication line connected to the 

15 first telecommunication line in· said one of the at least 
two subsc~iber equipments, the cal~ throuqh the network 
as a call to the subscriber equipment comprising the 

20 

reported temporary extension number. 

24. The method of claim 23, further comprising the 

steps of: 
paqinq ~rom at least one subscriber equipment 

selected fro• a branch exchange and a telepoint system, 
visiting par-tr.able radio terminals havinq been allotted 

25 temporary extension numbers; 
withdrawing from use allotted extension numbers of 

visitinq portable radio terminals not responding to the 

paqinq; and 
settinq up a call through· the network for canceling 

30 the temporary extension number in the location store of 
the subscriber equipment of the visitinq portable radio 
terminal not·respondinq to paqinq. 

2s .. A ~ethod of settinq up a call to a portable 
! 

( 

35· terminal in ii combination of a public switched ==c=.._ ____ _ 

' 
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telecommunication network, at· least two subscriber 
equipments connected to the telecommunication network, 
and at least one portable radio terminal associated with 
one of the at least two subscriber equipments, the at 

5 least two subscriber equipments selected from an 
automatic branch exchanqe, a subscriber reside~tial 
equipment, and at least one telepoint, the 
telecommunication network comprisinq a network 
subscriber store for storinq information on network 

10 subscribers and · call transfer means includinq a call 
transfer store for receiving from subscribers 
information on other network subscriber numbers to which 
to transfer the subscribers' calls; 

15 

the meth~d comprising the steps of: 
receiving at a portable radio terminal· radio 

signals from a transceiver and determining from received 
radio signals information on the identity of one of a 
transmitti~q transceiver. and the subscriber equipment of 
a transmitting transceiver, if any; 

20 choosing at a portable radio terminal as a serving 
transceiver, a transceiver of appropriate radio signals, 
if any; 

transmitting the information on the identity of the 
portable radio terminal with radio siqnals from the 

25 portable radio terminal to the serving transceiver when 
the servinq transceiver is a transceiver other than the 
transceiver of the subscriber equipment with which the 
portable radio. terminal.is associated; 

allotting a temporary extension number at the 
30 subscriber equipment of. the serving transceiver to a 

served portable terminal ··having reported information on 
its identity; 

setting up a call from the subscriber equipment of 
the serving transceiver through the network to the call 

35 transfer means and reporting to the call transfer store 
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the allotted:temporary extension number of the served 

portable rad~o terminal when the serving radio 

transce~ver ~s a transceiver other than the transceiver 

of the subsc~iber equipment with which the portable 

5 radio terminal is associated; 
I . . 

10 

setting jup .·~· call to a portable radio terminal 

associated w~th at least one subscriber equipment 

throµgh the ~elecol'QJllunication network to the·· subscriber 

equipment infaccordance with information on the.portable 
! . 

radio termin~l in the network subscriber store if no 

temporary exiension number is reported to the call 
. i 

transfer sto~e; and 
when re~eiving a call to a portable radio terminal 

' . 

having been •11otted a temporary extension number 

15 reported to the call transfer store of the switched 

network, the• directing the call through the network to 

the subscrib•r having a network subscriber number 

corresponding to the reported temporary extension 

number. 
20 

26. The method of claim 25, further comprising the 

steps of: 
paging,,from at least one of the at least two 

25 subscriber equipments, visiting portable radio terminals 

having been allotted temporary extension numbers; 

withdrawing from use allotted extension numbers of 

visiting portable radio terminals not responding to the 

paginq; and 

30 

35 

setting up of a call through the network to the 

call transfer means of the network for canceling in the 

call transfer store the temporary extension number of 

the visiting portable radio terminal not responding to 

paging. 
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27. ·A method of communication in a coiibination of· 
a public switched telecommunication network, at least 
two su~scriber equipments connected to the 
telecommunication network, at least one answerinq 

5 machine connected to at least one of the at least two 
subscriber equipments, and at least one portable radio 
terminal-associated with one of the at least two 
subscriber equipments, said one of the at least two 
subscriber equipments comprisinq a location store for 

10 storinq information on the at least one portable radio 
terminals associated with the one subscriber equipment, 
the at least two subscriber equipments selected from an 
automatic b~anch·exchanqe, a subscriber residential 
equipment, and at least one telepoint; 

15 the method comprisinq the steps of: 
receivinq at a portable radio terminal radio· 

siqnals from a radio transceiver·,. if any, and 
determining from received radio siqnals information on 
the identity Of one of a transmittinq transceiver and 

20 the subscriber equipment with which the transmittinq 
transceiver is associated, if any; 

25 

choosing at a portable radio terminal as a serving 
transceiver a· transceiver, of appropriate received radio 
signals,· if any; 

transmittinq information on the identity of the 
portable· radio terminal with radio signals from the 

· portable radio terminal· to the servinq transceiver when 
the servinq transceiver is a transceiver other than the 
transceiver of the subscriber equipment with which the 

30 portable radio termin~l is associated; 
allottinq a temporary extension number at the 

subscriber equipment of the serving transceiver to the 
served portable radio terminal having reported 
information on identities; 

35 settinq up a cali from the subscriber equipment of 
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the serving transceiver through the network to the 
subscriber e~ipment with which the portable radio 
terminal is a~sociated and reporting to one of the at 
least one answering machine an4 the location store the 

; . . . 

5 allotted temp~rary extension number of the served 

10 

portable radiq terminal when the serving.transceiver is 
a transceiver other than the transceiver of the 
subscriber eq\)ipment with which the portable radio 

.• j· 

terminal is a'sociated; and 
when receiving at a subscriber equipment a call 

through the n•twork to a portable radio terminal 
! 

constituting ~art of the subscriber equipment and having 
been allotted a temporary extension number reported to 

' . . 

the answering,machine, answering the call with the. 
15 answering mac~ine of the subscriber. equipment and giving 

the reported allotted temporary number to the calling 
party with the answering mac::hine; and 

when receiving at a subscriber equipment a call 
through the network on a first telecommunication line to 

20 a portable radio terminal associated with the subscriber 
equipment and having been allotted a temporary extension 
number reported to the location store, redirecting the 
call on a second telecommunication line connected to the 
first telecommunication line in said one of the at least 

25 two subscriber equipments back to the telecommunication 
. network as a call to the subscriber having a network 
·subscriber number corresponding to the reported 

· temporary extension number. 

30 
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