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COMMUNICATIONS RECEIVER

The present invention relates to a communications receiver
for receiving messages, such as a radiopager. In the present
specification the term radiopager is intended to cover a
communications receiver for receiving an address codeword only or
an address codeword together with concatenated data message
codewords. Normally such receivers are not able to transmit
signals although what is termed answer—back radiopagers are
becoming available. For convenience of description, the present
invention will be described for use in a POCSAG or CCIR
Radiopaging Code No. 1 system details of which are disclosed in
"The book of the CCIR Radiopaging Code No. 1" available from
Secretary RCSG, British Telecom, Radiopaging, 23 Howland Street,
London, Wip 6HQ), United Kingdom. However the teachings of the
present invention are not system dependent and could readily be
applied to radiopagers operating in accordance with the Golay or

ERMES radiopaging protocols.

In the United Kingdom, POCSAG digital radiopaging services
are provided by several network providers. However service
providers supply radiopaging receivers to the end user and also
bill the customer at periodic intervals say every 3 months. When
supplying a radiopager, a service provider writes a radio
identity code (RIC) or address in a non-volatile store included
in the radiopager. The RIC uniquely links the radiopager with
the particular user. Thus in operation if the radiopager detects
the transmission of its RIC in the relevant predetermined frame
of a batch, it remains energised to provide an audio, visual
and/or tactile alert indication to the user and where appropriate
it will store message data which is concatenated with its address
codeword. Also the service provider will adjust the receiver to

receive signals in the relevant frequency channel, the bit rate
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{ NI CATI ONS RECEI VER The present invention relates to a
7.onnun|cat|ons receiver for receiving nessages, such-as a :adropagen'w

the present specification the termradiopager is intended £0: COVERera -
w;onnunlcatlons receiver for receiving an address codemord'oniy or rame-
addr ess codewor d together with concatenated data nessage codewords.
Nor mal | y such receivers are not able to transmt signals although what is
i-er med answer - back radi opagers are becohing avail abl e. FEEBEYR0ENI ence of
flescription, the present invention wll be described for use in a POCSAG or
$£C R being already predetermined by the POCSAG protocol. The

radiopager as delivered to the end customer is then able to
operate within the receiving range of the transmitters operated
by a2 predetermined network provider.

At the present time many countries have their own national
digital paging systems based on POCSAG. However because of the
likelihood of the same RIC being issued to a different pager in
each country and each country operating its paging system on a
different frequency or frequencies it is not usually possible for

10 a user to take say a normal UK digital radiopager to another
“ country operating the POCSAG system and use it there.
Furthermore no arrangements currently exist for billing users who

cross national boundaries.

A number of PTTs and other network providers in Europe
18 operate Euromessage which is one attempt to provide a degree of
international paging coverage within certain parts of Europe,
primarily the major cities. Euromessage operates on a single
frequency at UHF and requires a user to hire a radiopaging
receiver from a service provider, and also requires the user to
2 indicate, several weeks in advance of his departure, those
countries in which the user wishes to be paged. Drawbacks to
Euromessage are that it is relatively inflexible, it is not
comprehensive in its coverage of the respective countries and it
requires a user to have to carry a second radiopaging receiver in

25
addition to that usable in his home country.

An object of the present invention is to provide more

flexibility in the use of radiopagers.

According to one aspect of the present invention there is
30 provided a communications receiver having means for receiving and
loading-in data relating to the operation of the receiver from a
device removably insertable into the receiver.

According to a second aspect of the present invention there
35 is provided a device for use with the receiver in accordance with

the present invention, characterised in that it comprises storage
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. Radi epagi ng Code No. 1 systemdetails of which are disclosed in "The book
of the CCI R Radi opagi ng Code No. 1" avail able from-Seeretayy . .RCSGBriti sh
{ Tel ecom Radi opagi ng, 23 How and Street, London, V\lP 6HQ United kiehgdbm
. However the teachings of the present i nvention ar é fof system-dependent and
fcould readily be applied to radi opagers operating in accordance with the
:Col ay or ERMES radi opagi ng protocols. In the Unite gg&(}m POCSAG
.di gi tal radiopaging services are provi déd by several networK~ providers.
fHowever service providers supply radiopaging receivers to the end user and
fal so bill theneanst eerdpiningpdatiodelating eyov she opayawiver 9f 3 negriler. Wen
’ In one embodiment of the present invention the radiopager is
a standard receiver which has not had a RIC embedded in it by a
service provider. However the device, which may comprise a card,
stores ajRIC which is assigned to the card together with credit
information comprising prepaid credit units. By inserting the
card into the radiopager the RIC together with the credit units
are loaded into respective storage locations in the radiopager

which confirms that the information has been received. The card

10 which has been erased is then withdrawn. A user has then to

inform his office of the new RIC or access code, which may be
printed on the card, in order that he can be paged. The prepaid
credit units are debited in accordance with the usage of the
radiopager, which usage might be related to the number of paging
15 calls addressed to, and received by, the radiopager or the
pericd(s) of time when the radiopager is available to receive
paging calls. When the credit units have been exhausted then the
user has a number of options, for example to obtain a new card
with its own RIC or access code and prepaid credit units, to take
20 the original card to a suitable office or a shop where the credit
units are recharged on payment, or to have a supply of cards
having the same RIC or access code and prepaid credit units. The
* use of such cards with radiopagers means that both items can be
obtained from any suitable retail outlet and not just from an
25 established service provider. Additionally because the credit
units are prepaid then the service provider is relieved of the
job of billing the user at regular intervals.
In another embodiment of the present invention the
radiopager is capable of adapting its operating characteristics
30 such as its frequency and, if applicable, its data rate in
response to information loaded into it from a suitable card
which has stored in it not only such information but also a RIC
and prepaid credit units. When such information is loaded in
then the radiopager is adapted to receive calls from a paging

35 . . .
system operating in a particular area or country.
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E uppl ying a radi opager, a service provider wites a radio identity code
{ RIC) or address in a non-volatile store included ,kn the racdi,opageare,jl'rhe
;I C uniquely links the radi opager with the parti cul ar user. : Thus- Tn: .-
hperation if the radi opager detects the transmi ssi‘ern of |ts~RI Cindhe-

Qecl evant predetermned frame of a batch, it remains energised to provide an
®udi o, visual and/or tactile alert indication to the user_and V\,here
Jppropriate it will store nessage data ich is concatendt@FWCPEh its
&ddress codeword. Also the service provider will adjust the receiver to

ce| ve signal s i¥ tthe nadiepeget Haseguificyervhanmelge them bnformatien

from two or more such cards can be loaded into the radiopager.

The information includes operating characteristics of systems in
difference geographical areas. When a user is in a particular
area, say France, he selects France and the radiopager adapts
itself according to the information loaded in from a French

card. On crossing into Germany then the user selects Germany and
the radiopager adapts itself accordingly. The prepaid credit

units associated with one country cannot be used in another
10

country should the credit units for that country be exhausted.

If desired the radiopager may be capable of receiving
encrypted messages but in order to decode them the encryption key

- is required. Such a key may be provided by an insertable card
which is erased during the loading of the key into the
15 radiopager. If at the base station, the key used in the’

encryption is changed then the user of a radiopager has to insert
a card having the new key in order to be able to receive paging
alerts and/or messages.

The use of prepayment cards, credit cards and bank cards for

the payment of telephone calls is known per se but such cards do

20

not provide the telephone unit with an identity by which it can
receive calls.

It is also known from a conference paper "Smart Card
Technology Applied to the future European Cellular Telephone on
g % the digital D-Network' read at Smart Card '90 International
' Exhibition and Conference, PLF Commun, 3 Vol. 332 PP, pages Ql to
Q13, Vol. 2, 1990 that in order for a user to be able to use his

GSM radiotelephone it must have a Subscriber Identity Module

(SIM) inserted into the telephone in order to be able to

30 operate. A user carrying his SIM with him is then able to roam
internationally through the GSM system and make calls via any
telephone unit simply by inserting his SIM. Billing is done by

debiting the user. A SIM does not provide the possibility of

35 prepayment of eredit units to avoid billing, does not have its

own RIC as opposed to that of a user and does not adapt the
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r being al ready predeterm ned by the POCSAG protocol. The radi opager as
Bli'vered to the end custoner is then able to operat e -w thicn, the ,recerving
inge of the transnmitters operated by a predetermned ‘net wor k prfo‘\u-fderr

the present time many countries have their own"national-*di gital-paging
tenms based on POCSAG However because of the |ikelihood of the same RIC
ng issued to a different pager in eagh country and ea%QB%%guégy

radictelephone to the radio transmission characteristics of a

country in which it is to be used.

The present invention will now be described, by way of
example, with reference to the accompanying drawings, wherein:—

Figure 1 is a sketch drawing illustrating a radiopager and a
device consisting of a card in which is embedded information to
be loaded into the radiopager in order to enable it to operate,

Figure 2 is a block schematic diagram of a radiopager, and
10

Figure 3 is a sketch illustrating one method by which the
radiopager can be used in different geographical areas.
In the drawings the same reference numerals have been used
to indicate corresponding features.
15 The radiopager 10 shown in Figures 1 and 2 comprises a
housing 12 which contains a radio receiver 14 and a controller
16. A liquid crystal display (LCD) panel 18 is provided in a
wall of the housing 12 together with a plurality of push switches
20 which are used to determine various operating modes of the
20 radiopager 10. A socket 22 is provided in a wall of the housing
12 for receiving a device, such as a card 24, which contains a

RIC, prepaid credit units and, depending on its application,

frequency, data rate and any other information which will be
required by the radiopager 10 in order for it to operate. The

25 card 24 is inserted into the socket 22 and the information it
contains is loaded into a non-volatile store 26 under the control
of the controller 16. The store 26 is electrically alterable and
may comprise an EEPROM. The completion of the loading in of the

| information is confirmed by the radiopager displaying a

confirmation message which may contain the RIC, number of credit
units and optionally a system or country code on the LCD panel
18.

The radiopager 10 includes a frequency synthesiser 28 which
produces a local oscillator frequency which is supplied to the

35
receiver l4. The local oscillator frequency may be varied as
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16. A timer 32, LCD drivers 34 and an audio, visual and/or
tactile alerting device(s) 36 are connected respectively to the
controller 16.

In one mode of operation, a user of the radiopager 10
obtains a card 24 from any suitable retail outlet, which card has
a RIC, access code and prepaid credit units embedded in it. The
user inserts the card 24 into the socket 22 and the RIC and the
number of credit units are loaded into the store 26 and the
successful transfer of this information is indicated on the LCD
panel 18. The card is then discarded as the information has been
erased. Finally, the user then has to inform, say, his office of
his current RIC or access code.

In use the radiopager 10 is energised for its respective
frame according to the specified standard and if a paging message
is received, it is decoded and the address codeword is compared
with the current RIC by the controller 16 and if there is a match
then the alerting device 36 is energised and, where applicable,
any message codewords are stored in a RAM 37. If the debiting is
done on a per call basis then the number of credit units is
reduced by one after each call received. Alternatively if the
debiting is done on a time basis, then when switching on the
radiopager 10, the timer 32 increments the time and after a
predetermined unit of time has elapsed the controller 16 deducts
one credit unit from the number held in the store 26.

When the number of credit units has expired then various
options are possible. For example the user goes to a retail
outlet and purchases another card which has its own RIC, access
code and credit units and the user inserts this card into the
socket 22 and loads in the new RIC and the prepaid credit units.

He then has to inform say, his office, of his new RIC or access
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it Usable in his hone country. EP- A2-0 360 228 di scl oses a pagi ng
ei ver capabl e of receiving a ROM card which confai ns-dat.a which-rs."".
le by a pager controller in operating the recefvér- In this:krewn -°
ngenment the ROM card has to be inserted into an appropriate bui'tt~in
reader for the duration of the usage of the receiver. Thereafter it
4% be renoved for subsequent re-use. A drawback to such ALY enent is
4t if the ROMcard is mslaid or damaged then the pagi ng reéceilver cannot
Pdijused. Anot her drawback of retaining a ROMcard in the paging receiver is
it detra€®4e-fromthe overal|l conpactness of what is intended to be a

@l | apparatus. Frequent Mingdd @¢trk hdle bRI 832 Akd IHYVERddi®Nuditstsh provi de
E‘e F1exi bi lLﬁg'Ja@dtggingsgéchargeable on payment of a2 fee or by a batch
cards having the same RIC and access code being purchased and
5 held by the user and/or his office.
This simple mode of operation has the advantages that the
user can purchase his radiopager and cards from any suitable
! retail outlet and is not dependent on a service provider who may
not be open for business, that billing is avoided and that the
10 user has some control over the cost of operating his radiopager —
currently in Great Britain service providers charge monthly fees
independent of the degree of usage and number of calls received.
Figure 3 illustrates a mode of use where for example
countries A and B have POCSAG digital paging systems which are
15 operated on different frequency channels. In order to be able to
use the same radiopager 10 in both countries, the local
oscillator frequency produced by the frequency synthesiser 28
must be such as to enable the paging signal to be received.
Accordingly the card 24 contains not only a RIC or access code
20 and credit units suitable for the country concerned but also
frequency data which the controller 16 can supply to the

i synthesiser 28 so that it generates the appropriate local

* oscillator frequency.
1 Thus when in country A, which will be regarded as the home
! 25 country, the user purchases a card 24A and loads in the required
information which is used to adapt the radiopager 10
accordingly. As before, the user notifies his office of his RIC
or access code. Whilst in country A, the user can be paged by
way of a paging system PSA and its associated base stations BS.
30 When the user travels to country B, he purchases a card 24B
ahd loads in a new RIC or access code, credit units and frequency
information for country B and notifies his office in country A of
his RIC or access code. The radiopager 10 is now only able to
accept paging calls from the paging system PSB in country B,

3 which if they are from his office in country A, are relayed by

P
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radi opagers. 3 According to
"present invention there is provided a conmmunicati-ons rgceiyer, e« =,

T-rising receiving means for frequency down- comvertlng and decbdtng a
Ateived radio signal, control neans for control li'ng the operati on-0f---

8 PHB33746EP

the paging system PSA and the international PSTN network 38 to
the paging system PSB.

Depending on the level of sophistication in the radiopager

various implementations are possible to cover a radiopager

roaming outside the area of one paging system and into the area

of another paging system. -
For example when considering Figure 3, the insertion of the

card 24B can erase not only the RIC but also the unused credit

units due to country A and vice versa when a subsequent card 24A

10 is inserted.

* Alternatively if the store 26 is large enough it may be able
to store simultaneously RICs, credit units and frequency
information on a per country basis and when a user arrives, or
prior to his arrival, in a country either he buys a card and

15 loads the information into his radiopager 10 or if such
information is already stored and there are unused credit units,
he uses the push switches 20 to select operation for the country
concerned. '

In a further refinement, if the radiopager has been

20 preloaded with information relating to two or more countries and
is in credit, then the controller 16 can by adapting the receiver
characteristics on an empirical basis automatically set the

* radiopager up for receiving paging messages from the local paging

) system in the country concerned.

25 Credit units are stored on a per paging system basis and
only debited when used on that system. For example, credit units
for use on system PSB(Figure 3) cannot be used in the event the
radiopager 10 operating on the system PSA and exhausting the
number of credit units it has for that system.

30 A practical problem which may occur when using RICs embedded
into cards is one of how long an interval should be allowed to
elapse before issuing a card with an identical RIC. This problem
can occur because there is a large but finite number of RICs and
therefore the number of cards with different RICs is not

35
limitless. If the same RIC has been issued two or more times and
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said receiver in accordance with a stored program of instructions, said
control means being coupled to said receiving means-to receive decobed’ -
information from said receiving neans, output nmeans €ontr ol ted by 'saj d-
control neans to produce an indication of the received informmation’ftoa
user of said receiver, and device receivng neans coupled to said control
means for receiving a device containinggdnformation for uggs3iR4«e@ ryi ng out
the stored program of said control neans, at |east sonme of which

i nformation is_expendahl e, characterised in that electrically alterable
non-vol atil e El?%ﬂ%ﬁ%e‘ﬁéﬁﬁsraldé%ﬁﬁﬁﬁ? det ¥ SEPY T ORet oF NE™hd i n t hat
when sai d devprecausismec beitd chyens ai gheilfy ir@quésC ehr itegatmspned 3 theont r ol
means i s adap ause the infao tion.dn said deyice t read out and
stored in sai hgg%rtn-gzigﬁeént ??re a??%'}eaﬁé%gn%ndaﬁ ﬁ:ﬁa%sgn%%}oﬁlﬁ g%r?‘geexpendabl e

i nf ormati on i ressdivéd dew etk thesempasers hawingbyhesabe iRi§-t he device to be

removed fromthe QUi fRNGEGH YIARAEIRS Mcihom. 8EfREtiNg the operation of
transmissions is for the card to be limited to a certain life,
say 6 months or to a predetermined number of paging messages, say
100 messages, after which time or number of messages its
fegistration at the paging system terminal is deleted.
10 A method by which the registration is deleted after a
‘ ) predetermined period of time will now be described. The card
includes a RIC, an access code and a registration number. When
the user purchases a new card he loads in the pager specific RIC
and other information as described previously. At that point in
15 time, the timer 32 (Figure 2) has not been set and can only be
set by the user registering with the paging system by telephoning
the registration number and giving the RIC or access number. The
pager system then sends an initiating paging message to the
radiopager 10 on the new RIC. The radiopager 10 will respond
20 only to the initialising message, and on receipt of this message
the timer 32 begins to count for a predetermined duration, say 6
months. At the same time the paging system records the time it
sent the initiating message. At the end of the predetermined
‘ duration the paging system refuses to accept any more calls for
25 that RIC or access number and also the radiopager 10 can indicate
that its current RIC has expired. The system can now sanction
the issuing of another card having the same RIC.
In the case of the authorisation of a predetermined number
of calls, then the paging system monitors the number of paging
30 calls which have been transmitted. To be viable, the
authorisation will also contain a time restriction such as 100
calls in 6 months.
This method may not prevent a pager which has still the same
RIC as has been reissued subsequently from receiving pages meant
for somecne else who also has that RIC. However this problem can
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t he receiver. I n one enbodi mrent of the present invention the
radi-opager is a standard receiver which has not had-a-RIC enbeddedrhn it by
‘a service provider. However the device, which may conprlse d card,"storés a
RIC which is assigned to the card together with crédi't -information: " <* -

conprising prepaid credit units. By inserting the card into the radi opager
the RIC together with the credit 10 PHB33746EP

be overcome by the timer erasing the RIC stored in the controller
16 so that it cannot receive anything except a specific
initiating message after insertion of new/updated card data.
Another use for information stored on an insertable card is
5 to decrypt encrypted messages by the card having the currently
used encryption key which is loaded intoc the radiopager. If the
paging system changes the encryption key monthly then new cards
will have to be issued monthly if the user is to continue to be
able to decrypt encrypted messages sent to his radiopager.
10 From reading the present disclosure other modifications will
‘ be apparent to persons skilled in the art. Such modifications
may involve other features which are already known in the design,
manufacture and use of radiopagers and component parts thereof
and which may be used instead of or in addition to features
15 already described herein. Although claims have been formulated
in this application to particular combinaticns of features, it
should be understood that the scope of the disclosure of the
present application also includes any novel feature or any novel
combination of features disclosed herein either explicitly or
20 implicitly or any generalisation thereof, whether or not it
relates to the same invention as presently claimed in any claim
and whether or not it mitigates any or all of the same technical
problems as does the present invention. The applicants hereby
. give notice that new claims may be formulated to such features
25 and/or combinations of such features during the prosecution of

the present application or of any further application derived

therefrom.

30

35
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4 units are loaded into respective storage |ocations in the radiopager 6

whi ¢h ' t i nformation has been received.::The,:card y\pi’-ph ‘pas
been eﬁmmﬁluﬂﬁml\mnhravm A user has then to:inform hiss:office:of "the
new RI C or caceesd céddet which may be printed on the card, i‘n order-that he

can be paged. The prepaid credit units are debited in accordance with the
usage of the radi opager, which usage mi ght be rel at ed to FHESHGABRr of
paging calls addressed to, and received by, the radiopager or the period(s)
of time whenCLABMS adi opager is available to receive paging calls. Wen the

credit units have beep cgg%@\%fﬁngﬁee%eweer ﬁﬁgn has a pumber of. options, for

exanple to obtain a new S Oown acces? cfg%a%l"&ﬁ‘a prepaid
credit units2folqgdkeetinedana gelsaling aodthe opesatiibabife thé fieceiver a shop

where the cragdbh #@E@:?ceaiénd‘vgﬁmrigggtable into the receiver.

5 2. A receiver as claimed in claim 1, characterised in that
said device contains a radio identity code and in that the
receiver comprises means for storing the radio identity code and
for treating said radio identity code as the current address of
the receiver.

:10 3. A receiver as claimed in claim 1 or 2, characterised in
“ ‘ that said device contains information pertaining to the frequency
and radio protocol being used in a specific geographical area and
in that the receiver has means for storing the frequency and
radio protocol information and means for adapting the receiver in
‘15 response to said stered information.
4, A receiver as claimed in any one of claims 1 to 3,

characterised in that said device contains prepayment information

relating to the permitted usage of a receiver, and in that the

receiver has means for crediting the receiver in accordance with

;20 said prepayment information and means for debiting the credited
i information in accordance with the usage of the receiver.

5. A receiver as claimed in any one of claims 1 to 4,
characterised by decrypting means for use in decoding encrypted

Q signal and characterised in that said device contains the
'25 encryption key which is loaded into the receiver.

6. A receiver as claimed in any one of claims 1 to S,
characterised by non-volatile memory means for storing data
loaded in from said device.

7. A device for use with the receiver as claimed in any

'30 one of claims 1 to 6, characterised in that it comprises storage
means containing data relating to the operation of a receiver.
8. A device as claimed in claim 7, characterised in that
the data comprises a radio identity code.
9. A device as claimed in claim 7 or 8, characterised in

35 that the data comprises prepayment (or credit) units.
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on paynent;-or~to have a supply of cards having the same RI C or access code
and - pr epai e use of such cards w th radi opager.s Means. t hat
bot h itemfiﬂﬂiﬁlﬂ] !“‘H“H“‘From any suitable ret ai b outlet "and hotr just-«
froman est servi ce provider. Additionally-because the credit.cunits
are prepaid then the service provider is relieved of the job of billing the
user at regular intervals. | n and#her enbodi nent of pHB38748ERSENt
invention the radi opager is capable of adapting its operating

characteristi cs soch asqdvisel {£Queied a0daaid ﬁpB{dﬁ@Péﬁseat\?%ﬁ%a rate in
response to information |oaded into it froma Suitable card has

stored in it Hit I6FSP SOMATIFEY GrhekaPyR MRS athegeby RFEPHMETHruspts cirer edi t
units. Wen suoedhargéddarnmation is |oaded in then the radi opager is adapted to
receive calls froma paging systemoperating in a particular area or
country.
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ABSTRACT

COMMUNICATIONS RECEIVER

A communications receiver, such as a radiopager (10), has a
socket (22) into which a device, such as a card (24), can be
inserted in order to load into the receiver data relating to its
operation. The data may comprise a radio identity code (RIC) and
prepaid credit units which are cancelled by the receiver as they
are spent. Additionally the data may relate to frequency and
data rate information which is usable by the receiver to adapt it
to be able to receive messages transmitted by the respective
paging system. Once the data has been loaded in the device it is
removed from the receiver and is either discarded or re—used
after having the credit units recharged on payment of a fee.

The receiver may be adapted to any one of a number of paging
systems by simply inserting the appropriate card (24) and loading
in the operating information, RIC and credit units embedded in
it. A user can roam from country to country and by downloading
the relevant information from an insertable card be able to adapt

his receiver to the local paging system and pay for his usage of
his receiver as he goes.

(Figure 1)
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| f the radi opager has sufficient storage then information fromtwo or nDr%éE;
~such cards can be |oaded into the radiopager. The i nf or it 4 on i:ncludes
operating characteristics of systens in dlffexehcé geographlcai areas. Wen
a user is in a particular area, say France, he-selects Frdnce and the

radi opager adapts itself according ho Qhe I nformation |oaded in froma
French card. On crossing into GbrnajJ hen the user selects Gernmany and the
radi opager adapts itself accordingly. The prepaid credit units associated

wi th one country cannot be used in another country should the credit units
for that country be exhaust ed. ~\\\Jf desired the radi opager nmay be

capabl e of receiving encrypted ESSAVRY but in order to decode themthe
encryption key is required. Suc y ey be provi ded by an insertable

card
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which ks erased during the |loading of the key into the radi opager.. If at
. the base station, the key used in the encryption is: changed then” the user )
o -of aradi opager has to insert a card havi ng t He ‘new key in “of der .ta be able
to receive paging alerts and/or nmessages. The use of ° prepaynent cards,
credit cards and bank cards for theéffgrent of tel ephone calls is known per
se but such cards do not provide th ephone unit with an identity by
which it can receive calls. It is also known from a conference paper
"Smart Card Technol ogy Applied to the future European Cellul ar Tel ephone on
the digital D-Network"” read at Smart Card '90 International Exhibition and
Conference, PLF Commun, 3 Vol. 332 PP, pages QL to
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COMMUNICATIONS RECEIVER

The present invention relates to a communications receiver
for receiving messages, such as a radiopager. In the present
specification the term radiopager is intended to cover a
communications receiver for receiving an address codeword only or
an address codeword together with concatenated data message
codewords. Normally such receivers are not able to transmit
signals although what is termed answer—-back radiopagers are
becoming available. For convenience of description, the present
invention will be described for use in a POCSAG or CCIR _
Radiopaging Code No. 1 system details of which are disclosed in
"The book of the CCIR Radiopaging Code No. 1" available from
Secretary RCSG, British Telecom, Radiopaging, 23 Howland Street,
London, W1P 6HQ, United Kingdom. However the teachings of the
present invention are not system dependent and could readily be
applied to radiopagers operating in accordance with ‘the Golay or

ERMES radiopaging protocols.

In the United Kingdom, POCSAG digital radiopaging services
are provided by several network providers; However service
providers supply radiopaging receivers to the end user and also
bill the customer at periodic intervals say every 3 months. When
supplying a radiopager, a service provider writes a radic
identity code (RIC) or address in a non-volatile store included
in the radiopager. The RIC uniquely links the radiopager with
the particular user. Thus in operation if the radiopager detects
the transmission of its RIC in the relevant predetermined frame
of a batch, it remains energised to provide an audio, visual
and/or tactile alert indication to the user and where appropriate
it will store message data which is concatenated with its address
codeword. Also the service provider will adjust the receiver to
receive signals in the relevant frequency channel, the bit rate
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country in which it is to be used. The present invention will now be
descri bed, by way of exanple, with reference to the acconpanyi ng draw ngs,
wher ei n: - Figure 1 is a sketch drawing illustrating a radiopager and a

being already predetermined by the POCSAG protocol. The
radiopager as delivered to the end customer is then able to
operate within the receiving range of the transmitters operated
by a predetermined network provider.

At the present time many countries have their own national
digital paging systems based on POCSAG. However because of the
likelihood of the same RIC being issued to a different pager in
each country and each country operating its paging system on a
different freguency or frequencies it is not usually possible for
a user to take say a normal UK digital radiopager to another
country operating the POCSAG system and use it there.

Furthermore no arrangements currently exist for billing users who

cross national boundaries.

A number of PTIs and other network providers in Europe
operate Euromessage which is one attempt to provide a degree of
international paging coverage within certain parts of Europe,
primarily the major cities. Euromessage operates on a single
frequency at UHF and requires a user to hire a radiopaging
receiver from a service provider, and also requires the user to
indicate, several weeks in advance of his departure, those
countries in which the user wishes to be paged. Drawbacks to
Euromessage are that it is relatively inflexible, it is not
comprehensive in its coverage of the respective countries and it
requires a user to have to carry a second radiopaging receiver in

addition to that usable in his home country.

An cobject of the present invention is to provide more
flexibility in the use of radiopagers.

According to one aspect of the present invention there is
provided a communications receiver having means for receiving and
loading~in data relating to the operation of the receiver from a
device removably insertable into the receiver.

According to a second aspect of the present invention there
is provided a device for use with the receiver in accordance with

the present invention, characterised in that it comprises storage
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devi ce consisting of a card in which is enbedded information to be | oaded
.into the radiopager in order to enable it to operate, Figure 2 is a

bl ock schemati c di agram of a radi opager, and Figure 3 is a.sketch

il lustrating one nmethod by which the radi opager can be used in different
geogr aphi cal areas. In the drawi ngs the sane reference nunerals have
been used to indicate correspondi ng features. The radi opager 10
shown in Figures 1 and 2 conprises a holising 12 which contains a radio
receiver 14 and a controller 16. A liquid crystal display (LCD) panel 18 is

provided in gexdl bodfaibhigy RS iMYadihgt 0gahlesparat ford ol sin@dlckiverof push
SwWi t ches . . . . .

In one embodiment of the present invention the radiopager is
a standard receiver which has not had a RIC embedded in it by a
service provider. However the device, which may comprise a card,
stores a RIC which is assigned to the card together with credit
information comprising prepaid credit units. By inserting the
card into the radiopager the RIC together with the credit units
are loaded into respective storage locations in the radiopager
which confirms that the information has been received. The card
which has been erased is then withdrawn. A user has then to
inform his office of the new RIC or accesé code, which may be
printed on the card, in order that he can be paged. The prepaid
credit units are debited in accordance with the usage of the
radiopager, which usage might be related to the number of paging
calls addressed to, and received by, the radiopager or the
period(s) of time when the radiopager is available to receive
paging calls. When the credit units have been exhausted then the
user has a number of options, for example to obtain a new card
with its own RIC or access code and prepaid credit units, to take
the original card to a suitable office or a shop where the credit
units are recharged on payment, or to have a supply of cards
having the same RIC or access code and prepaid credit units. The
use of such cards with radiopagers means that both items can be
obtained from any suitable retail outlet and not just from an
established service provider. Additionally because the credit
units are prepaid then the service provider is relieved of the
job of billing the user at regular intervals.

In another embodiment of the present invention the
radiopager is capable'of adapting its operating characteristics
such as its frequency and, if applicable, its data rate in
response to information loaded into it from a suitable card
which has stored in it not only such information but also a RIC
and prepaid credit units. When such information is loaded in
then the radiopager is adapted to receive calls from a paging

system operating in a particular area or country.
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20 which are used to determ ne various operating nodes of the radi opager

10. A socket 22 is provided in a wall of the housing 12 for receiving a
device, such as a card 24, which contains a RIC, prepaid credit .uni.ts and,
depending on its application, frequency, data rate and any other ..*.

i nformation which will be required by the radi opager 10 in order for it to
operate. The card 24 is inserted into the socket 22 and the information it
contains is loaded into a non-volatile %tore 26 under the control of the
controller 16. The store 26 is electrically alterable and may conprise an
EEPROM The conpliétthenrafiopinger badisngfidieat ddeeagaft@enbinformdtsoconfirnmed by

number of - or S “ani Tonott BBy sk o b R p SR Tt on the LCD
panel The information includes operating characteristics of systems in

difference geographical areas. When a user is in a particular

area, say France, he selects France and the radiopager adapts

itself according to the information loaded in from a French

card. On crossing into Germany then the user selects Germany and

the radiopager adapts itself accordingly. The prepaid credit

units associated with one country cannot be used in another

country should the credit units for that country be exhausted.

1f desired the radiopager may be capable of receiving
encrypted messages but in order to decode them the encryption key
is required. Such a key may be provided by an insertable tard
which is erased during the loading of the key into the
radiopager. If at the base station, the key used in the
encryption is changed then the user of a radiopager has to insert
a card having the new key in order to be able to receive paging
alerts and/or messages.

The use of prepayment cards, credit cards and bank cards for
the payment of telephone calls is known per se but such cards do
not provide the telephone unit with an identity by which it can
receive calls.

It is also known from a conference paper "Smart Card
Technology Applied to the future European Cellular Telephone on
the digital D-Network' read at Smart Card '90 International
Exhibition and Conference, PLF Commun, 3 Vol. 332 PP, pages Ql to
Ql3, Vol. 2, 1990 that in order for a user to be able to use his
GSM radiotelephone it must have a Subscriber Identity Module
{SIM) inserted into the telephone in order to be able to
operate. A user carrying his SIM with him is then able to roam
internationally through the GSM system and make calls via any
telephone unit simply by inserting his SIM. Billing is done by
debiting the user. A SIM does not provide the possibility of
prepayment of credit units to avoid billing, does not have its
own RIC as opposed to that of a user and does not adapt the
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18. The radi opager 10 includes a frequency synthesiser 28 which
produces a local oscillator frequency which is supplied to the receiver

The | ocal
controll er

oscillator frequency nmay be varied as required by neans of the
16. A decoder 30 is

This is the replacenent sheet 5

country in which it is to be used.

The present invention will now be described, by way of
example, with reference to the accompanying drawings, wherein:-

Figure 1 is a sketch drawing illustrating a radiopager and a
device consisting of a card in which is embedded information to
be loaded into the radiopager in order to enable it to operate,

Figure 2 is a block schematic diagr#m of a radiopager, and

Figure 3 is a sketch illustrating one method by which the
radiopager can be used in different geographical areas.

In the drawings the same reference numerals have been used

to indicate corresponding features.

The radiopager 10 shown in Figures 1 and 2 comprises, a
housing 12 which contains a radio receiver 14 and a controller
16. A liquid crystal display (LCD) panel 18 is provided in a
wall of the housing 12 together with a plurality of push switches
20 which are used to determine various operating modes of the
radiopager 10. A socket 22 is provided in a wall of the housing
12 for receiving a device, such as a card 24, which contains a
RIC, prepaid credit units and, depending on its application,
frequency, data rate and any other information which will be
required by the radiopager 10 in order for it to operate. The
card 24 is inserted into the socket 22 and the information it
contains is loaded into a non—volatile store 26 under the control
of the controller 16. The store 26 is electrically alterable and
may comprise an EEPROM. The completion of the loading in of the
information is confirmed by the radiopager displaying a
confirmation message which may contain the RIC, number of credit
units and optionally a system or country code on the LCD panel
18.

The radiopager 10 includes a frequency synthesiser 28 which
produces a local oscillator frequency which is supplied to the
receiver l4. The local oscillator frequency may be varied as

required by means of the controller 16. A decoder 30 is
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connected between an out put of the receiver 14 and an input to the
controller 16. The purpose of the decoder 30 is to adapt a received pagi ng
signal coded according to the specified standard into a formwhich is
suitable for application to the controller )

- 6

connected between an output of the receiver 14 and an input to
the controller 16. The purpose of the decoder 30 is to adapt a
received paging signal coded according to the specified standard
into a form which is suitable for application to the controller
16. A timer 32, LCD drivers 34 and an audio visual and/or
tactile alerting device 36 is/are connected respectively to the
controller 16.

In one mode of operation, a user of the radiopager 10
obtains a card 24 from any suitable retail outlet, which card has
a RIC, access code and prepaid credit units embedded in it. The
user inserts the card 24 into the socket 22 and the RIC and the
number of credit units are loaded into the store 26 and the
successful transfer of this information is indicated on the LCD
panel 18. The card is then discarded as the information has been
erased. Finally, the user then has to inform, say, his office of
his current RIC or access code.

In use the radiopager 10 is energised for its respective
frame according to the specified standard and if a paging message
is received, it is decoded and the address codeword is compared
with the current RIC by the controller 16 and if there is a match
then the alerting device 36 is energised and, where applicable,
any message codewords are stored in a RAM 37. If the debiting is
done on a per call basis then the number of credit units is
reduced by one after each call received. Alternatively if the
debiting is done on a time basis, then when switching on the
radiopager 10, the timer 32 increments the time and after a
predetermined unit of time has elapsed the controller 16 deducts
one credit unit from the number held in the store 26.

When the number of credit units has expired then various
options are possible. For example the user goes to a retail
outlet and purchases another card which has its own RIC, access
code and credit units and the user inserts this card into the
socket 22 and loads in the new RIC and the prepaid credit units.
He then has to inform Say, his office, of his new RIC or access

code.
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16. Atimer 32, LCD drivers 34 and an audio visual and/or tactile alerting
device 36 is/are connected respectively to the controller 16. In one
node of operation, a user of the radi opager 10 obtains a card 24 from any
suitable retail outlet, which card has a RIC, access code and prepaid
credit units enbedded in it. The user ifhserts the card 24 into the socket
22 and the RIC and the nunber of credit units are |loaded into the store 26

and the successf Wreguentstiinges dfRsC &Eprmsb&measw RébgAt @i ochhe LCD
panel 18. Th card,is .then ed as the inforpati on has, been erased.

I scar
Finally, the B%eﬁarfih‘é%“ﬁaﬁecg‘ﬁr%#’gF ™ BaYPeni of 37 F$LQTobY 1 B3%Wrrent RIC or
access code. cards hawingsehé lvame adicoppaccddy codeneity padeHadedidrm respective

held by the user and/or his office.

This simple mode of operation has the advantages that the
user can purchase his radiopager and cards from any suitable
retail outlet and is not dependent on a service provider who may
not be open for business, that billing is avoided and that the
user has some control over the cost of operating his radiopager —
currently in Great Britain service providers charge monthly fees
independent of the degree of usage and number of calls received.

Figure 3 illustrates a mode of use where for example
countries A and B have POCSAG digital paging systems which are
operated on different frequency channels. In order to be able to
use the same radiopager 10 in both countries, the local
oscillator frequency produced by the frequency synthesiser 28
must be such as to enable the paging signal to be received.
Accordingly the card 24 contains a RIC or access code and credit
units suitable for the country concerned together with frequency
data which the controller 16 can supply to the synthesiser 28 so
that it generates the appropriate local oscillator frequency.

Thus when in country A, which will be regarded as the home
country, the user purchases a card 24A and loads in the required
information which is used to adapt the radiopager 10
accordingly. As before, the user notifies his office of his RIC
or access code. Whilst in country A, the user can be paged by
way of a paging system PSA and its asscciated base stations BS.

When the user travels to countr& B, he purchases a card 24B
and loads in a new RIC or access code, credit units and frequency
information for country B and notifies his office in country A of
his RIC or access code. The radiopager 10 is now only able to
accept paging calls from the paging system PSB in country B,
which if they are from his office in country A, are relayed by
the paging system PSA and the international PSTN network 38 to
the paging system PSB.
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frame according to the specified standard and if a pagi ng nessage is
.received, it is decoded and the address codeword is conpared with the
current RIC by the controller 16 and if there is a match then the alerting
device 36 is energised and, where applicable, any nessage codewords are
stored in a RAM37. If the debiting is dohe on a per call basis then the
nunber of credit units is reduced by one after each call received.
Alternatively if tbhepetidbhg iofRgthes 1d0dle ofNsephiisticatdsn Sin therradbepageni t chi ng
on the radiop L 10,. the tiner 32 increments the tine_and after a

pr edet er m nedq%%ll?“sofmf’?%enﬁﬁgmé’lsaﬁ%ee8°t°‘%§r130'f‘ﬁ “OrFer® I8 t®48%t s one credit
unit fromthe moambeg okesidd mhé harest off en@tpaging sydhem andeinmmonbie avkacredit

units has expidedsbipp g;éiingugys(%gmons are possi ble. For exanple the user
goes to a retail
For example when considering Figure 3, the insertion of the

card 24B can erase not only the RIC but also the unused credit
units due to country A and vice versa when a subsequent card 244A.
is inserted. '

Alternatively if the store 26 is large enough it may be able
to store simultaneously RICs, credit units and frequency
information on a per country basis and when a user arrives, or
prior to his arrival, in a country either he buys a card and
loads the information into his radiopager 10 or if such
information is already stored and there are unused credit unité,
he uses the push switches 20 to select operation for the country
concerned.

In a further refinement, if the radiopager has been
preloaded with information relating to two or more countries and
is in credit, then the controller 16 can by adapting the receiver
characteristics on an empirical basis automatically set the
radiopager up for receiving paging messages from the local paging
system in the country concerned.

.Credit units are stored on a per paging system basis and
only debited when used on that system. For example, credit units
for use on system PSB(Figure 3) cannot be used in the event the
radiopager 10 operating on the system PSA and exhausting the
number of credit units it has for that system.

A practical problem which may occur when using RICs embedded
into cards is one of how long an interval should be allowed to
elapse before issuing a card with an identical RIC. This problem
can occur because there is a large but finite number of RICs and
therefore the number of cards with different RICs is not
limitless. If the same RIC has been issued two or more times and
the respective radiopagers are in credit then without some

precautions being taken a paging request can be accepted by the
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outl et and purchases another card which has its own RIC, access code and
credit units and the user inserts this card into the socket 22 and |l oads in
the new RIC and the prepaid credit units. He then has to informsay, his
office, of his new RIC or access code.

9

pager system from anyone of them and its transmissions can be
received by all those pagers having the same RIC.

One method of reducing the incidence of multiple
transmissions is for the card to be limited to a certain life,
say 6 months or to a predetermined number of paging messages, say
100 messages, after which time or number of messages its
registration at the paging system terminal is deleted.

A method by which the registration is deleted after a
predetermined period of time will now be described. The card
includes a RIC, an access code and a registration number. When
the user purchases a new card he loads in the pager specific RIC
and other information as described previcusly. At that point in
time, the timer 32 (Figure 2) has not been set and can only be
set by the user registering with the paging system by tel®phoning
the registration number and giving the RIC or access number. The
pager system then sends an initiating paging message to the
radiopager 10 on the new RIC. The radiocpager 10 will respond
only to the initialising message,'and on receipt of this message
the timer 32 begins to count for a predetermined duration, say 6
months. At the same time the paging system records the time it
sent the initiating message. At the end of the predetermined
duration the paging system refuses to accept any more calls for
that RIC or access number and also the radiopager 10 can indicate
that its current RIC has expired. The system can now sanction
the issuing of another card having the same RIC.

In the case of the authorisation of a predetermined number
of calls, then the paging system monitors the number of paging
calls which have been transmitted. To be viable, the
authorisation will also contain a time restriction such as 100
calls in 6 months.

This method may not prevent a pager which has still the same
RIC as has been reissued subsequently from receiving pages meant
for someone else who also has that RIC. However this problem can
be overcome by the timer erasing the RIC stored in the controller

16 so that it cannot receive anything except a specific
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Frequent changes of RICs may be avoided by credit units on the card being
.rechargeabl e on paynment of a fee or by a batch cards having the sane RIC
“and access code being purchased and held by the user and/or his office.
Thi s sinple node of operation has the advantages that the user can purchase
hi s radi opager and cards from any suitable retail outlet and is not
dependent on a service provider who nay not be open for business, that

glplelr ;??nésh?\éor?%ggaand tFQsaatget agtelf'sgr(ser fonS% new up at!edogaegd tdhe cost of

Another use for information stored on an insertable card is
to decrypt encrypted messages by the card having the currently
used encryption key which is loaded into the radiopager. If the
paging system changes the encryption key monthly then new cards
will have to be issued monthly if the user is to continue to be
able to decrypt encrypted messages sent to his radiopager.

From reading the present disclosure other modifications will
be apparent to persons skilled in the art. Such modifications
may involve other features which are already known in the design,
manufacture and use of radiopagers and component parts thereof
and which may be used instead of or in addition to features
already described herein. Although claims have been formulated

“in this application to particular combinations of featurss, it
should be understood that the scope of the disclosure of the
present application also includes any novel feature or any novel
combination of features disclosed herein either explicitly or
implicitly or any generalisation thereof, whether or not it
relates to the same invention as presently claimed in any claim
and whether or not it mitigates any or all of the same technical
problems as does the present invention. The applicants hereby
give notice that new claims may be formulated to such features
and/or combinations of such features during the prosecution of
the present application or of any further application derived

therefrom.
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currently in Great Britain service providers charge nonthly fees

i ndepend L”"!mﬂﬂﬂ lm!jof usage and nunber of calls received.
Figure 3 e of use where for exanple countries A and B have
a

POCSAG d|g|t paglng systenms which are operated on different frequency
channels. In order to be able to use thé sane radi opager 10 in both
countries, the local oscillator frequency produced by the frequency
synthesisercgﬁ st be such as to enable the paging signal to be received.
Accordingly the card 24 contains a RIC or access code and credit units
suitabl e for thd-.countcoprgrsaeiTsdrecsdEehdaving mepre JOENT8Fed®Ene whi ch t he

controll er LQ4dCaadShdRhnydicd rOEat3NPIRLEhS Vherdt it s hel tecdeieF at es the

appropriate | ocal coscillator frequenc Thus when in tountry A, which
will be regefFB'éd‘ ggv:toﬁerm ly insertable into the receiver.
2. A receiver as claimed in claim 1, characterised in that

said device containsg a radio ideatity code and in that the
receiver comprises means for storing the radio identity code and
for treating said radioc identity code as the current address of
the receiver.

3. A receiver as claimed in claim 1 or 2, characterised in
that said device contains information pertaining to the frequency
and radioc protocol being used in a specific geographical arez and
in that £he receiver has means for storing the frequency and
radic protocol information and means for adapting the receiver in
response to said stored information.

4, A receiver as claimed in any one of claims ! to 3,
characterised in that said device contains prepayment information
relating to the permitted usage of a receiver, and in that the
receiver has means for cre@iting the receiver in accordance with
said prepayment information and means for debiting the credited
information in accordance with the usage of the receiver.

S. A receiver as claimed in claim 4, characterised in that
there is provided timing means for debiting the credited
information in accordance with the duration of usage of the
receiver.

6. A receiver as claimed in claim 4, characterised in that
said debiting means debits the credit?d information in accordance
with the receipt of a call addressed to that receiver.

7. A receiver as claimed in any one of claims 1 to 6,
characterised by decrypting means for use in decoding encrypted
signal and characterised in that said device contains the
encryption key which is loaded into the receiver.

8. A receiver as claimed in any one of claims 1 to 7,
characterised by non-volatile memory means for storing data

loaded in from said device.
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country, the uséf u a card 24A and loads in the required
4 nformati ox\mm \‘“jn tﬁ\iﬂo adapt the radi opager 10 accordingly. As
bef ore, is office of his RIC or access code. Wilst in

country A, t'he “user can be paged by way of a paging system PSA and its
associ at ed base stations BS. VWhen thz user travels to country B, he
purchases a card 24B and | oads in a new RIC or access code, credit units

and frequency infgrnatd g, {Qr iJok-es ry'lg- 4 L& CnyN cCountry:
A of his RIC or accessf\ code& 'fl'ﬁlgq%%d‘y%%ag%j %&i § nosi/v on %ﬁ%{?’o accept
pagi ng cal | s PR Rft Ferigdgl i@ 8ythampesBised dputtatyiB, C%Ftﬁ?sl $LQmeEy are

fromhis of fig&dsNcomiaihing MaraR16EIAY e M bhe P26k BF 8Vl dSA and the

i nt ernnati onal PSTN netwark, 38 to the cPa I ng system PSB.
. A device as claimed in claim 9, characterised in that

the data comprises a radio identity code.

11, A device as claimed in claim 9 or 10, characterised in
that the data comprises frequency and radio protocol information.

12. A device as claimed in any one of claims 9 to 11,
characterised in that the data comprises an encryption key.

13. A device as claimed in any one of claim 9 to 12,
characterised in that the data comprises prepayment (or credit)
units.

14, A device as claimed in claim 13, characterised in that
the device comprises alterable means whereby prepayﬁent Gnits are
recharged.

15. A device as claimed in any one of claims 9 to 14,
characterised in that it comprises a disposable or resusable card.
16. A device for use with a communications receiver as

claimed in c¢laim 1, comstructed and arranged to operate
substantially as hereinbefore described with reference to and as
shown in the accompanying drawings.

17. A communications receiver constructed and arranged to
operate substantially as hereinbefore described with reference to

and as shown in the accompanying drawings.
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9 Depending on the |evel of sophistication in the radiopager various
.inplenentations are possible to cover a radiopager roam ng outside the area
"of one paging systemand into the area -

13

ABSTRACT
COMMUNICATIONS RECEIVER

A communications receiver, such as a radiopager (10), has a
socket (22) into which a device, such as a card (24), can be
inserted in order to load into the receiver data relating to its
operation. The data may comprise a radio identity code (RIC) and
prepaid credit units which are cancelled by the receiver as they
are spent. Additionally the data may relate to frequency and
data rate information which is usable by the receiver to adapt it
to be able to receive messages transmitted by the respective
paging system. Once the data has been loaded in the device it is
removed from the receiver and is either discarded or re~used
after having the credit units racharged on payment of a fee.

The receiver may be adapted to any one of a number of paging
systems by simply inserting the appropriate card (24) and loading
in the operating information, RIC and credit units embedded in
it. A user can roam from country to country and by downloading
the relevant information from an insertable card be able to adapt
his receiver to the local paging system and pay for his usage of

his receiver as he goes.

(Figure 1)
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of anot her

pagi ng system For exanpl e when considering Figure 3, the

jinsertion of the card 24B can erase not only the RIC but also the unused
credit units due to country A and vice versa when a subsequent card 24A is

i nserted.

Alternatively if the store 26 is |large enough it may be able

to store sinmultaneously RICs, credlq units and frequency information on a

per country basis and when a user ar

rives, or prior to his arrival, in a

country either he buys a card and | oads the information into his radlopager

10 or if such information is alreg
units, he uses the push sw tches

concer ned.

stored and there are unused credit
\\\‘EiECt operation for the country
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kn a further refinement, if the radi opager has been prel oaded with
i‘nformation relating to two or nore countries and is in credit, then the
controller 16 can by adapting the receiver characteristics on an enpirical
basis automatically set the radi opager up for receiving pagi hg nessages
fromthe |ocal pagkng systemin the count}y concerned. Credit units
are stored on a per paging system basis.and only debited when used on that
system For exanple, credit units for use on system PSB(Fi gure 3) cannot be
used in the event the radi opager 10 operating on the system PSA and
exhausting the nunber of credit units it has for that system A
practical problemwhich may occur when using RI Cs enbedded into cards is
one of how long an interval should be allowed to

K1Y

s BS
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COMMUNICATIONS RECEIVER

The present invention relates to a communications receiver
for receiving messages, such as a radiopager. In the present
specification the term radiopager is intended to cover a
communications receiver for receiving an address codeword only or
an address codeword together with concatenated data message
codewords. Normally such receivers are not able to transmit

- signals although what is termed answer—back radiopagers are
becoming available. For convenience of description, the present
invention will be described for use in a POCSAG or CCIR
Radiopaging Code No. 1 system details of which are disclesed in
"The book of the CCIR Radiopaging Code No. 1" available from
Secretary RCSG, British Telecom, Radiopaging, 23 Howland Street,
London, WP 6HQ, United Kingdom. However the teachings of the
present invention are not system dependent and could readily be
applied to radiopagers operating in accordance with the Golay or

ERMES radiopaging protocols.

In the United Kingdom, POCSAG digital radiopaging services
are provided by several network providers. However service
providers supply radiopaging receivers to the end user and also
bill the customer at periodic intervals say every 3 months. When
supplying a radiopager, a service provider writes a radio
identity code (RIC) or address in a non—-volatile store included
in the radiopager. The RIC uniquely links the radiopager with
the particular user. Thus in operation if the radiopager_deteCCS
the transmission of its RIC in the relevanﬁ predetermined frame
of a batch, it remains energised to provide an audio, visual
and/or tactile alert indication to the user and where appropriate
it will store message data which is concatenated with its address
codeword. Also the service provider will adjust the receiver to

receive signals in the relevant frequency channel, the bit rate
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10 pager system from anyone of themand its transm ssions can be received
by all those pagers having the sane RIC One met hod of reducing the
incidence of nultiple transmissions is for the card to be limted to a
certain life, say 6 nonths or to a pregdeterm ned nunber of paging nessages,
say 100 nessages, after V\/nich time or nunber of nessages its registration

egi otraton | BVBRI SIAMAPrEeteTbe BYclin ROFSAR Bty e iRdioaiar B8
described.  Thgeli@réd to the end customer is then able to operate within the receiving range
of the transmitters operated by a predetermined network provider.”

At the present time many countries have their own national digital paging
systems based on POCSAG. However because of the likelihood of the same
RIC being issued to a different pager in each country and each country
operating its paging system on a different frequency or frequencies it is not
usually possible for a user to take say a normal UK digital radiopager to another
country operating the POCSAG system and use it there. Furthermore no
arrangements currently exist for billing users who cross national boundaries.

A number of PTTs and other network providers in Europe operate
Euromessage which is one attempt to provide a degree of international paging
coverage within certain parts of Europe, primarily the major cities.
Euromessage operates on a single frequency at UHF and requires a user to hire
a radiopaging receiver from a service provider, and also requires the user to
indicate, several weeks in advance of his departure, those countries in which the
user wishes to be paged. Drawbacks to Euromessage are that it is relatively
inflexible, it is not comprehensive in its coverage of the respective countries and
it requires a user to have to carry a second radiopaging receiver in addition to
that usable in his home country.

EP-A2-0 360 228 discloses a paging receiver capable of receiving a
ROM card which contains data which is usable by a pager controller in operating
the receiver. In this known arrangement the ROM card has to be inserted into
an appropriate built-in card reader for the duration of the usage of the receiver.
Thereafter it can be removed for subsequent re-use. A drawback to such an
arrangement is that if the ROM card is mislaid or damaged then the paging
receiver cannot be used. Another drawback ;:f retaining a ROM card in the
paging receiver is that it detracts from the overall compactness of what is
intended to be a small apparatus.

An object of the present invention is to provide more flexibility in the use
of radiopagers.
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i ncludes a RIC, an access code and a registration nunber. \Wen the user
.purchases a new card he |l oads in the pager specific R C and ot her

i nformati on as descri-bed previously. At that point in tine, the tinmer 32
(Figure 2) has not been set and can gnly be set by the user registering
wi th the paging system by tel ephoning the registration nunber and gi vi ng

moesage 1o the r adhuratgine thfhehinf ityefitd Yite 55 By o b inaaBag 0%
only to the igickiveli sdrfigrisiRg SRRRIvird In€dnd eddt Meadient) dowR-tdAdstingeahd ner

32 begins to count for a predeterm ned duration, say 6 nonths. At the sane
time the pagidecadirg srreceived dadipisignal,rgontrol mesnst fes contreliing theyoperatienef At

the end of the gredeter | eth MRl iR 4 UorBd Brélfai f ABLEIIHECSakOciRfP!

any nore call
means being coupled to said receiving means to receive decoded information

from said receiving means, output means controlied by said control means to
produce an indication of the received information to a user of said receiver, and
device receiving means coupled to said control means for receiving a device
containing information for use in carrying out the stored program of said control
means, at least some of which information is expendable, characterised in that
electrically aiterable non-volatile storage means is coupled to said control
means and in that when said device is received by said device receiving means
said control means is adapted to cause the information in said device to be read
out and stored in said non-volatie storage means and in so doing said
expendable information in said device is erased thereby enabling the device to
be removed from the device receiving means without affecting the operation of
the receaiver.

In one embodiment of the present invention the radiopager is a standard
receiver which has not had a RIC embedded in it by a service provider.
However the device, which may comprise a card, stores a RIC which is
assigned to the card together with credit information comprising prepaid credit
units. By inserting the card into the radiopager the RIC together with the credit

This is the replacement sheet




that RIC or access nunber and al so the radi opager 10 can indicate that its
scurrent RIC has expired. The system can now sanction the issuing of another
card having the sane RIC. - In the case of the authorisation of a
predet ermi ned nunber of calls, then the paging system nonitors the nunber
of paging calls \/\hi ch have been transm’tted To be viable, the '
aut hori sation al,so, contain estricti.on such

Pl o

ronths. g ard RGO, BrsPebhieRe storas B erts: I i JadBrget Whidt o
RIC as has be@hfiirfisSthae the WeAALRIH his R feReRkE! nﬂh@%&?& wWHid hak Been

sonmeone el se who also has that RIC. However this problem can

erased is then withdrawn. A user has then to inform his office of the new RIC or
access code, which may be printed on the card, in order that he can be paged.
The prepaid credit units are debited in accordance with the usage of the
radiopager, which usage might be related to the number of paging calls
addressed to, and received by, the radiopager or the period(s) of time when the
radiopager is available to receive paging calls. When the credit units have been
exhausted then the user has a number of options, for exampie to obtain a new
card with its own RIC or access code and prepaid credit units, to take the
original card to a suitable office or a shop where the credit units are recharged
on payment, or to have a supply of cards having the same RIC or access code
and prepaid credit units. The use of such cards with radiopagers means that
both items can be obtained from any suitable retail outiet and not just from an
established service provider. Additionally because the credit units are prepaid
then the service provider is relieved of the job of billing the user at regular
intervals.

_ in another embodiment of the present invention the radiopager is capable
of adapting its operating characteristics such as its frequency and, if applicabie,
its data rate in response to information loaded into it from a suitable card which
has stored in it not only such information but aiso a RIC and prepaid credit units.
When such information is loaded in then the radiopager is adapted to receive
calls from a paging system operating in a particular area or country.
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be overcone by the tiner erasing the RIC stored in the controller 16 so

that it cannot

i nsertion of new updated card data. Anot her use for infornmation
stored on an insertable card is to decrypt encrypted nmessages by the card

havi ng t he
r adi opager.

currently used encryption key which is |oaded into the
| f the pagi ng system changés the encryption key

If the radiopager has sufficient storage then informatiocn
from two or more such cards can be loaded into the radiopager.
The information includes operating characteristics of systems in
difference geographical areas. When a user is in a particular
area, say France, he selects France and the radiopager adapts
itself according to the information loaded in from a Fremch
card. On crossing into Germany then the user selects Germany and
the rédiogager adapts itself accordingly. The prepaid credit
units associated with one country cannot be used in another
country should the credit units for that country be exhausted.

If desired the radiopager may be capable of receiving
encrypted messages but in order to decode them the encryption key
is required. Such a key may be provided by an insertable card
which is erased during the loading of the key into the
radiopager. If at the base station, the key used in the
encryption is changed then the user of a radiopager has to insert
a card having the new key in order to be able to receive paging
alerts and/or messages.

The use of prepayment cards, credit cards and bank cards for
the payment of telephone calls is known per se but such cards do
not provide the telephone unit with an identity by which it can
receive calls.

It is also known from a conference paper '"Smart Card
Technology Applied to the future European Cellular Telephone on
the digital D-Network" read at Smart Card '90 Intermational
Exhibition and Conference, PLF Commun, 3 Vol. 332 PP, pages Ql to
Ql3, Vol. 2, 1990 that in order for a user to be able to use his
GSM radiotelephone it must have a Subscriber Identity Module
{SIM) inserted into the telephone in order to be able to
operate. A user carrying his SIM with him is then able to roam
internationally through the GSM system and make calls via any
telephone unit simply by inserting his SIM. Billing is done by
debiting the user. A SIM does not provide the possibility of.
prepayment of credit units to avoid biiling, does not have its

own RIC as opposed to that of a user and does not adapt the
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monthly then new cards will have to be issued nonthly if the user is to
continue to be able to decrypt encrypted nessages sent to his radi opager.

6

country in which it is to be used.

The present invention will now be described, by way of
example, with reference to the accompanying drawings, wherein:-

Figure 1 is a sketch drawing illustrating a radiopager and a
device consisting of a card in which is embedded information to
be loaded into the radicopager in order to enable it to operate,

Figure 2 is a block schematic diagram of a radiopager, and

Figure 3 is a sketch illustrating one method by which the
radiopager can be used in different geographical areas.

In the drawings the same reference numerals have been used

to indicate corresponding features.

The radiopager 10 shown in Figures 1 and 2 comprises a
housing 12 which contains a radio receiver 14 and a controller
16. A liquid crystal display (LCD) panel 18 is provided in a
wall of the housing 12 together with a plurality of push switches
20 which are used toc determine various operating modes of the
radiopager 10. A socket 22 is grovided in a wall of the housing
12 for receiving a device, such as a card 24, which contains a
RIC, prepaid credit units and, depending on its application,
frequency, data rate and any other information which will be
required by the radiopager 10 in order for it to operate. The
card 24 is inserted into the socket 22 and the information it
contains is loaded into a non—~volatile store 26 under the control
of the controller 16. The store 26 is electrically alterable and
may comprise an EEPROM. The completion of the loading in of the
information is confirmed by the radiopager displaying a
confirmation message which may contain the RIC, number of credit
units and optionally a system or country code on the LCD panel
18.

The radiopager 10 includes a frequency synthesiser 28 which
produces a local oscillator frequen&y which is supplied to the
receiver l4. The local oscillator frequency may be varied as

required by means of the controller 16. A decoder 30 is
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connected between an output of the receiver 14 and an input to
the controller 16. The purrose of the decoder 30 is to adapt a
received paging signal coded according to the specified standard
into 2 form which is suitable for application to the controller
16. A timer 32, LCD drivers 34 and an audio visual and/or
tactile alerting device 36 is/are connected respectively to the
controller 16. ‘

In one mode of operatiocn, a user of the radiopager 10
obtains a card 24 from any suitable retail outlet, which card has
a RIC, access code and prepaid credit units embedded in it. The
user inserts the card 24 into the socket 22 and the RIC and the
number of credit units are loaded into the store 26 and the
successful transfer of this information is indicated on the LCD
panel 18. The card is then discarded as the information has been
erased. Finally, the user then has to inform, say, his office of
his current RIC or access code.

In use the radiopager 10 is energised for its respective
frame according to the specified standard and if a paging message
is received, it is decoded and the address codeword is compared
with the current RIC by the controller 16 and if there is a match
then the alerting device 36 is energised and, where applicable,
any message codewords are stored in a RAM 37. If the debiting is
done on a per call basis then the number of credit units is
reduced by one after each call received. Alternatively if the
debiting is done on a time basis, then when switching on the
radiopager 10, the timer 32 increments the time and after a
predetermined unit of time has elapsed the controller 16 deducts
one credit unit from the number held in the store 26.

When the number of credit units has expired then various
options are possible. For example the user goes to 3 retail
outlet and purchases another card which has its own RIC, access
code and credit units and the user inserts this card into the
socket 22 and loads in the new RIC and the prepaid credit units.
He then has to inform say, his office, of his new RIC or access

code.
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Frequent changes of RICs may be avoided by credit units on
the card being re;hargeable on payment of a fee or by a batch
cards having the same RIC and access code being purchased and
held by the user and/or his office.

This simple mode of operation has the advantages that the
user can purchase his radiopager and cards from any suitable
retail outlet and is not dependent on a service provider who may
not be open for business, that billing is avoided and that the
user has some control over the cost of operating his radiopager -
currently in Great Britain service providers charge monthly fees
independent of the degree of usage and number of calls received.

Figure 3 illustrates a mode of use where for example
countries A and B have POCSAG digital paging systems which are
operated on different frequency channels. In order to be able to
use the same radiopager 10 in both countries, the local
oscillator frequency produced by the frequency synthesiser 28
must be such as to enable the paging signal to be received.
Accdrdingly the card 24 contains a RIC or access code and credit
units suitable for the country concerned together with frequency
data which the controller 16 can supply to the synthesiser 28 so
that it generates the appropriate local oscillator frequency.

Thus when in country A, which will be regarded as the home
country, the user purchases a card 24A and loads in the required
information which is used to adapt the radiopager 10
accordingly. As before, the user notifies his office of his RIC
or access code. Whilst in country A, the user can be paged by
way of a paging system PSA and its associated base stations BS.

When the user travels to country B, he purchases a card 24B
and loads in a new RIC or access code, credit units and frequency
information for country B and notifies his office in country A of
his RIC or access code. The radiopager 10 is now only able to
accept paging calls from the paging system PSB in country B,
which if they are from his office in country A, are relayed by
the paging system PSA and the international PSTN network 38 to
the paging system PSB.
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Depending ¢n the level of sophisticatidfi in the radiopager
various implementations are possible to cover a radiopager
roaming outside the area of one paging system and into the area
of another paging system.

For example when considering Figure 3, the insertion of the
card 24B can erase not only the RIC but also the unused credit
units due to country A and vice versa when a subsequent card 24A
is inserted. ' -

Alternatively if the store 26 is large enough it may be able
to store simultaneously RICs, credit units and frequency
information on a per country basis and when a user arrives, or
prior to his arrival, in a country either he buys a card and
loads the information into his radiopager 10 or if such
information is already stored and there are unused credit units,
he uses the push switches 20 to select operation for the country
concerned.

In a further refinement, if the radiopager has been
preloaded with information relating to two or more countries and
is in credit, then the controller 16 can by adapting the receiver
characteristics on an empirical basis automatically set the
radiopager up for receiving paging messages from the local paging
system in the country concerned.

Credit units are stored on a per paging system basis and
only debited when used on that system. For example, credit units
for use on system PSB(Figure 3) cannot be used in the event the
radiopager 10 operating on the system PSA and exhausting the
number of credit units it has for that system.

A practical problem which may occur when using RICs embedded
into cards is one of how long an interval should be allowed to
elapse before issuing a card with an identical RIC. This problem
can occur because there is a large but finite number of RICs and
therefore the number of cards with different RICs is not
limitless. If the same RIC has been issued two or more times and
the respective radiopagers are in credit then without some

precautions being taken a paging request can be accepted by the
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CLAI M5 1. A conmmuni cations receiver conprising receiving

means (14, 30) for frequency down-converting and decodi ng a received
radi o signal, control -means (16) for controlling the operation of said
receiver in accordance with a stored program of instructions, said

control neans being coupled to said 1oreceiving neans (14, 30) to receive
decoded i nformati on frorrtn sai d recei_vi neglo means, output neans (34, 36)
S i

control | ed by2&sF FYEbHR F3PR ARYARE Cfsth da8cEFansmisgions, £28a%% on of the
recei ved i nf ceg@ivednby ia tisle pdgeralHhvifg ajhéCsameaRUC devi ce receiving

(24) cont &i ni ng. {AOPRRIoNE FORCoE Tt SaHAPPRY TuPSrHe 8t or od pr ogr am of
sai d conttrehsmisanens as farashe semd wf behliishtedftor amtervain 3idxpendabl e,
CharaCteriSEHQay 6 months or to a predetermined number of paging messages, say
100 messages, after which time or number of messages its
registration at the paging system terminal is deleted.

A method by which the registration is deleted after a
predetermined period of time will now be described. The card
includes a RIC, an access code and a registration number. When
the user purchases a new card he loads in the pager specific RIC
and other information as described previously. At that point in
time, the timer 32 (Figure 2) has not been set and can only be
set by the user registering with the paging system by telephoning
the registration number and giving the RIC or access number. The
pager system then sends an initiating paging message to the
radiopager 10 on the new RIC. The radiopager 10 will respond
only to the initialising message, and on receipt of this message
the timer 32 begins to count for a predetermined duration, say 6
months. At the same time the péging system records the time it
sent the initiating message. At the end of the predetermined
duration the paging system refuses to accept any more calls for
that RIC or access number and also the radiopager 10 can indicate
that its current RIC has expired. The system can now sanction
the issuing of another card having the same RIC.

In the case of the authorisation of a predetermined number
of calls, then the paging system monitors the number of paging
calls which have been transmitted. To be wviable, the
authorisation will alsc contain a time restriction such as 100
calls in 6 months.

This method may not prevent a pager which has still the same
RIC as has been reissued subsequently from receiving pages meant

for someone else who also has that RIC. However this problem can
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in that electrically alterable non-volatile storage neans (26) is coupled

.to said control neans (16) and in that when said device (24) is

recei ved by said device recei ving means (22) said control neans is
adapted to cause the information in said device (24) to be read-out and
stored in said non-volatile storagelheans and in so doing said

expendabl e i ”Egred@ééﬁﬁee (wftﬁé't?n%reé/rgglﬁg(tﬁéhltsstﬁfe%srﬁ%e conirﬁﬁéregez’fﬁ Qﬁ?ﬂh& ng

the device to ce recel vVvin

af fecti ng t hecamwtatcenecdnything redeept arspecific initiating mesdage after dssirlion ofis
claimed in claim1, characterised in that the expendabl e i nformation
contained in gawelp@amci;earézd@ta. ncl udes i nfornation relating to a radio

geogr aphi cal ar oa. Aaitier g A dnicBRENOT SHirkq oh BnRRkandil Fard,is to, degnypt

st ored encrypted messages by the card having the cumrently used encryption key which
is loaded into the radiopager. If the paging system changes the encryption key
monthly then new cards will have to be issued monthly if the user is to continue
to be able to decrypt encrypted messages sent to his radiopager.

This is the replacement sheet

07 JUN %

Date:



by said control neans (16) in said non-volatile storage neans (26).
A receiver as claimed in claiml, characterised in that the

"_ekpen contained in said device (24) includes information
reI atﬂmmulimﬂ ﬂm MEuency and recle{)t i on protocols applicable to at | east
CLAIMS

1. A communications receiver comprising receiving means (14, 30)
for frequency down-converting and decoding a received radio signal, control
means (16) for controlling the operation of said receiver in accordance with a
stored program of instructions, said control means being coupled to said
receiving means (14, 30) to receive decoded information from said receiving
means, output means (34, 36) controlled by said control means (16) to produce
an indication of the received information to a user of said receiver, and device
receiving means (22) coupled to said control means (16) for receiving a device
(24) containing information for use in canying out the stored program of said
control means, at least some of which information is expendable, characterised
in that electrically alterable non-volatile storage means (26) is coupled to said
control means (16) and in that when said device (24) is received by said device
receiving means (22) said control means is adapted to cause the information in
said device (24) to be read-out and stored in said non-volatile storage means
and in so doing said expendableinformation in said device (24) is erased
thereby enabling the device to be removed ffom the device receiving means
(22) without affecting the operation of the receiver.

2. A receiver as claimed in claim 1, characterised in that the
expendable information contained in said device (24) includes information
relating to a radio frequency and reception protocol applicable to a particular
geographical area, said information upon read-out from said device being stored
by said control means (16) in said non-volatile storage means (26).

3. A receiver as claimed in claim 1, characterised in that the
expendable information contained in said device (24) includes information
relating to radio frequency and reception protocols applicable to at ieast two
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13 di ffﬁ "mm'lLW ml areas, said information upon read-out fromsaid.
:devi ce #8aid control means (16) in said non-volatile storage
neans (26).° * " * 21 A receiver as claimed in claim1, 2 or 3,

characterised in that the expendable information contained in said device
(24), includes at |east one radio l8entity code whi.ch upon read-out from

sai d device ' i < d n i ' tile
Storage mand ey O8dspical afeals s5RNNIGHnaTe Lok {ppg eI T yepiss
conpare an adeiresstoredipy saidicoatiof means {16} iresaid conadilatile stpnade mieahs (28). r adi o
identity code stored in said non-volatile storage nmeans (26) in order to
determ ne whether the received radio signal is addressed

4, A receiver as claimed in claim 1, 2 or 3, characterised in that the
expendable information contained in said -device'(24) includes at least one radio
identity code which upon read-out from said device (24) is stored by said control
means (16) in said non-volatile storage means (26), and in that said control
means (18) is adapted to compare an address code derived from a received
radio signal with the radio identity code stored in said non-volatile storage
means (26) in order to determine whether the received radio signal is addressed
to said receiver.

5. A receiver as claimed in ahy one of claims 1 {0 4, characterised in
that the expendable information contained in said device (24) includes
prepayment information relating to authorized usage of said receiver, said pre-
payment information is read-out from said device and stored by said control
means (16) in said non-volatile storage means (26), and in that said control
means (16) is adapted to debit the stored prepayment information in accordance
with extent of usage of said receiver.

6. A receiver as claimed in claim 5§, characterised in that said control
means (16) comprises timing means (32) for debiting the stored prepayment
information in accordance with time of usage of the receiver.

7. A receiver as claimed in any one of claims 1 to 8, characterised in
that the expendable information contained in said device (24) includes an
encryption key which upon read-out from said device (24) is stored by said
control means (16) in said non-volatile storage means (26), and in that said
control means (16) is adapted to use the stored encryption key in carrying out
said stored program.
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to said receiver. 5. A receiver as clainmed in any one of clains-
.1 to 4, charactensed in that the expendable information contained in said
device. (24) includes prepaynent information relating to authorized usage of
said receiver, said pre- paynent infornmation is read-out from said device
“and stored by said control means (16) iktsaid non-volatile storage means
(26), and in that said control neans ABISHRAGT adapted to debit the stored

prepaynment information in accordance With extent of usage of said receiver.
6. A receiver as claimed in claimb5, characterised in that said control

COMMUNICATIONS RECEIVER

A communications receiver, such as a radiopager (10), has a
socket (22) into which a device, such as a card (24), can be
inserted in order to load into the receiver data relating to its
operation. The data may comprise a radio identity code (RIC) and
prepaid credit units which are cancelled by the receiver as they
are spent. Additionally the data may relate to frequency and
data rate information which is usable by the receiver to adapt it
to be able to receive messages transmitted by the respective
paging system. Once the data has been loaded in the device it is
removed from the receiver and is either discarded or re—used
after having the credit units recharged on payment of a fee.

The receiver may be adapted to any one of a number of paging
systems by simply inserting the appropriate card (24) and loading
in the operating information, RIC and credit units embedded in
it. A user can roam from country to country and by downloading
the relevant information from an insertable card be able to adapt
his receiver to the local paging system and pay for his usage of

his receiver as he goes.

(Figure 1)
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nmeans (16) conprises timng neans (32) for debiting the stored prepaynent
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