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This invent.ion relates t.o a telecOl'llllmnications system. 
In particular, but not e:clu~ively, it. relates to a mobile 
coaaunicat.ions system such a• a cellular mobile radio or 
telephone system. 

A recent innovation in such spt.au bas been the 
introduction of Sub•criber Ident.i t.y Module• (SIM cards) • 
These are integrated cir~it. cards which can .be releasably 

10 ·inserted into a mobile telephone and which cont.a.in in 

aemory the subscriber's. identity, i.e .. his telephone 
n'mlber@ These known SIM cards also hllve a rolling buffer 
which can st.ore a certain nW!iber of alphanumeric 
characters® The buffer. facilitates the so-called Short 

15 Hossage Service (SMS) in which a message for a subscriber 
or for a spgcif ied group of subscriber• can be broadcast 
over the Air, as an advanced form of .ra.diopaging. Messages 
can be received by a mobile telephone whenever i~ is idle 

or on _Btand=by. However, if a message is received whi.ch 
20 would overfill the buffer, data is lost. on a 

first=in=f.lrst~out bas!~.-

It is an object of the invention to provide a more 
off icient. and remotely reconfigurable SIM card .. 

From one aspect, the present invention qonsists in a 
25 telecmmmunieat.ions system eompri!lling at least one host 

~tat.ion and a plurality of subscriber units, the or each 
host station being .operabl~ .to t.ra.Mait a mEHUJ&ge to at 
least. one of the subscribor·units, and each subscriber unit 
having a multiplicity of fixed smmory locations and means 

JO responsive to the detection• Of t.ho Jlll\HUilflg'O to store t.he 
message !n a selected one of the f i*ed aomory locations 
which can not be ovexwrit~en from the· subscriber unit, but 
which can be accessed froa the subseriber 11mit when 

required .. 
35 -In this desc_ription. and the accompanying cl,ims, a 

®'fixed'' memory location aeans a lccat.ion 1nt.o which data 
can be written, and excludes first~in~first~out or circular 
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l»:iffers. 0Verwritin9 Of all the data in certain wifixed" 

naory locat;.iona may occur in contrast to the first~1n~ 
first~out loss of data experienced with current SMS 
bufferB. 

Thus, for example, a set of telephone nmm.bers, each 
with an idient.ifying alpb&numeric tag, can be transmitted t.o 
t.he SIM card, allowing users easy aceesB to coamonly used 
services 8UCh ashotels, car hire or airline reservationfi. 
Thi~ feature is known as a Value Added service Directory. 

10 A mersaage aay be retrievable by the subscribur on the 

entry of 111nple, short cod~• into the subscriber unit, each 
mmtory location corresponding to a particular cede.. A 
message mmy include a telephone number and, once stored, 
mmy be able to be ove;cwritten overt.ha air .. Preferably, the 

15 or each host station 18 operable to transmit a request for 

info~tion stored in a s~scribar unit. ~he information 
uy be includ~ in a aessage and it uy also include 
information which is •tored in a secure mmncry location, 
aeccu~sible only when the subscriber enters a peraonal 

20 identification nmlber .(PIB number). The information may 
include credit details relevant. t.o the subscriber, for 

exm1ple, a credit card nmlber of ·credit status, thus 

gr@atly facilitating credit card transactions carried out 
over the t.olephcna. Using thi~ feature of the invention, 

25 ~ credit account holder avoid• having to dictate his 
account det.a!ls and neod only enter the aandat.ory PIN 
nwrmer. 

The host station IVU.y be operable to transmit 
in1Jtructions t.o lock and/or unlock a aemory location at the 

30 subscriber unit. It mm.y be operable to transmit 
instructiona to run a progrum stored in m-.ory locations at 
t.he sUbscriber unit. The host station nay be operable to 
uansnit files containing functional data and/or files 
containing non~functional data to the subscriber unit. 

33 The aeasagres, requests for informat·1on and the 
in~tru~tions being transaitted mmy be in a specific format 
which the subscriber unit .ts able to distinguish from other 

I 
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fc~tu.. The specific fo~t may be made aecure against 
int.erceptic:m .. 

In a preferred· eabodiaont, the subscriber unit 
comprises a mobile radio or telephone end ma integrated 

· 5 circuit card which can be remcvably connected to the radio/ 
telephone.. The integrated c.trcu1 t card may contain the 
aemory locations and :may contain mean.B for distinguishing 
the specific fornat from other for.tlll.ts.. fte card amy 
contain aea:ru1 for distinguishing between the messages, 

10 request5 for information and imrtructions.. The card may 
alao cont.a.in the-means for storing tho massages and means 
for acting on the requests 11nd instructions. 

From another aspect, the invention consists in a 

module for controlli~g a subscriber unit in a 
15 telecommunications system; comprising a multiplicity of 

fixed memory locations and means respon111ve to the 
detection of a message tranBmi tted remotely thereto to 
~tore the message in a selected one of tbe fixed memory 
loc@tions, and being adapted for removable connection to a 

20 transceiver of the subscriber unite 

At lea.st one of the fixed memory locations may be 

protected from overwriting by the subscriber 8 The modul,e 
_or card may include means for rendering any or all of said 
fixed memory locations accessible or inaceeasible by either 

25 the subscriber Qr the host station. The.card may include 

a directory structure within which files can 1>e stored. 
The invention is particularly applicable to global 

telecommunication systmu in which the:t mobile cellular 
tolephone networks of various countries or areas 

30 communicate uming a c01DOn atandard.. An exllBple of such a 
global system 111 . GSM {Global System for Mobile 

Communications) currently operating in Bu.rope.. However the 
.invention is not limited to global systma and could be 

applied to a single national cellular network or ~ven to a 
35 fixod land-linked network .. 

An embodiment of the invention will now be described 
by way of example with reference to the accompanying 
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ililfi~ 
drawings in which:~ 

Figure l shows t.he t.ransai11sicn of mcHusages to a 
~ubscriber unit in a system according to the invention; 

Figure 2 shows a process in which a subscriber unit 
transmits a message and requested information; 

Figure J is a block diagraa showing elements of a 
nodule shown in figures 1 and 2; 

Figure 4 &hOWB details of one of the blocks shown in 
figure 3; and 

10 Figure S is a flowchart showing the operation of the 
modulo 8hown in figures 1 to 4. 

Figure l illustrates an SMS distribution path 
according to the invention. In tbo prior art, the short 

·messages have usually been directed to a single sub,criber 
15 or a specified group of subscribers such as a sales team. 

Howover, GSM aluo 1nllpport.B a feature kn.mm as Cell 
Broadcant in which messages CAD be sent to all the 

subscribers in a partieular area.. In the embodiment of the 
. . 

invention illustrated, a message consists of the telephone 
20 nwlber of an advertiser and an alpban,mneric tag to identify . 

the advert.iner. 
An operator enters the ae1u>11ge into a terminal 1.. The 

me~u~~ge is then coded into a secure format ·known as an 
Enboddled CoD!lland St.ream (ECS}. and sent via a modem 2 and a. 

25 fixed line 3 to a local GSM switch 4. According to ·its 
delivery address, the message is delivered to any or all of 
the other switches within that net.work,. or even across 
networks. 

The switch 4, which in this example is in the 
30 geo9r11phical area to which the aass(lge is to be 

transmitted, delivers the message to a number of cells!tes 
3@ Tbe cellsites 5 are the base transceiver stations of 
the GSM net.work. 

Each cells! te 5 t.bon br.oadcasts the ·aassage to a group 

35 of transceivers or mobile telephones, heroina~ter ~eferred 
to au *vmobiles"1

• If Cell Broadcast is used, the group 

consists of all aobiles within the geographical area at t.he 

,-
1 
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ti~ of the broadcast. 
A selected mobile 6 receiving the aessago transmits a 

confirmation of receipt back to its respective eellsite !5. 

From now on, until an update situation, the syst.eawill not 

5 cent.act this mobile 6 againe 
The eobile 6 recognises tho me:11111.age .:us SMS data and 

pas&es it. to a SIM card 7, which is a tmmll self-contained 

microprocessor, held in a slot in tho mobile 6. The SIM 
card 1 i~ turn recognises the ECS using special hardware 

10 mad soft.ware and st.ores the message in memory in such a way 

that it may not be overwritten by the subscriber. Known 
SIM card~ contain a large nmmer of f 1xed :maiory locations 
in which the aubocriber can store frequently dialled 

nuabers and corresponding alphuWIOr.ie tags.. The SIM card 

15 7 of the invention stores the message in one of these 
locations, and then carries out a write protect operation. 
The locations dedicated to storing write protected messages 
may be designated by code numbers-relating to a particular 
category of advertiser. Thus, for exmnple, car hire 

20 company telephone n'Wlbers can be stored in location 01, 

hotel reservationfi in location 02 and so on .. 
Figure 2 shows a call placing process in which a· 

subscriber communicates with an advertiser, The 

subscriber; remembering that the car hire company's number 
25 is in location -01 as ·nhewn at 8, key11 in a short code 

corresponding to the location, such as Olt. The mobile 5 
than· interrogates the SIM card 7 to retrieve the telephone 

:nmmer from th~ location .. ·The SIM card 1 provides.both.the 
n'Wlber and the alphanmaeric tag giving the company's name 

30 and displays .it to the 21ubacriber.. The user confirms that 
he wishes to proceed by pressing SEBD. 

Next, the mobile obtains a voice channel through which 
the call proceeds to t.he dialled number. The GSM system 

automatically handles intra-network and. intar~net.work hops .. 
35 At this point the subscriber can hold a voiceconvet:Bation 

with the company@ 
.Providing the correct equipment has been installed at 



the company, ftB soon au the call is answered, BubBcriber 

identity inforaation re~d from the SIM card 1 gives the 
coapany immediate customer billing details such as a n1mte 
and address .. 

5 The SIM card 7 also contains inf o%Jlation detailing the 

subscriber's credit account. This infoP1ation·i• held in 
a separate, secure nemory .location, accessible only when 
the subscriber enters a undatory PIN nmlbar, :tnmm only to 
hi1uH~lf, thus confi:m.ingr that the mobile. has not been 

10 stolen or lost... When the subscriber bu confirmed his car 

hire deal, he enters the PIR · nmmber into the mobile 6, 
requesting the cred.i t info:r:mation from the SIM card 7.. The 
SIM card 7 supplies the infoxmation and t.he mobile u.iuu1 

exi~ting voice/data technique• to transmit the info~tion 
15 to the company, in a fo%"Bflt secure against detect.ion by . . 

frAud~tere. The sale is confirmed· by the company or its 

equipment and the call is terminated. 

In this example, i~ is also possible to obtain a 

telephone or fax number from the operator-assisted 

20 directory enquiries system without the subscriber having to 
aanually enter the number into the ccmmmnication& terminal 

which he desires to use. 
To use this feature, the subscriber call11 network 

directory enquiries and gives the nae of the person, 
. . . 

25 company or service of which he wishes to ascertain the 

telephone number, as well as any additional infcnlUltion 

requested by the operator answering the call. The operator 

t.hen locate9 t.b.e number, confirnm it and enquires as to 

whether the number is to be transmitted verbally, 

30 tranaferred over SMS into a given memory location cf the 

subscriber's SIM card or bothe 

If the subscriber chooses a SIM update, the voice call 

is terminated and the operator init1atea the SMS process by 

entering a sequence into a compu.ter or pressing a dedicated 
l! button@ The telephone nWlber is then encodea into an ECS 

message at the despatch centre and is post.ad across the 
network to the subscriberms ·communications·tex:minal, which 



ii ii if 
transmits a· confirmation to the despatch centre. Thus the 
retry mechanism, which operates until such a confirmation 
i• received., i~ suspended. 

The coms.unication.S terminal recognises the meJHu•;o as 
SMS data, passes it to the SIM card, and if capable, 

diBplays a ~message received •1 banner.. The SDI cam in turn 
recognises the· BCS using special hardware Md software, an~ 
decodes it. accordingly.. 'rhe number, and ay atsa1ociated 
alphanumeric tag, which would normally consist of the name 

lO of the person or compmly, are recovered together with the 
memory location in which they are intended to be stored. 
~he number and name~tag are then written to th&t location 
and are write=protacted if requested by the subscriber, the 

overwrite protection being encoded into the message. at 
15 sou.re~ .. 

Sub~equently, the subscribe~ attempts to place a call 
to t.he number in t.he knmm memory location by keying in the 
maory location number •. The SIM card passes the telephone 

or fax number to t.he communications terminal on demand, and 
20 upon receipt of the subscriber's confirmation, the 

communications terminal sets up the etll to the desired 
nmmer. 

Figure l shows the electronic structure of the SIM 
card ~~ The card conmmnicates with the mobile to which it 

25 is connected. via nn input/out.put. (l/0) manager 15, 
preferably using the protocol ISO 7816 Tso.. A filter 16 
receives incQming data from the I/O manager and detects any 

ECS messages from among the short messag•Hs received.. The 
ECS me:uuulqes are sent directly to mt extended erasable read 

30 only mmoey u: 2ap~o 17, which ia prefarably a "flash" 

£:!!!ROM., Data can also be output from the z2RO¥ directly to 
the I/O manager·15@ The remaining blocks shown in figure 

. . 
3 are st.and.a.rd components of a SIM card. 

Figure 4 shows how the za~ is organised.. A root 
35 directory 18 contains a SIM adairiistrati~n and identifier 

19, a GSM directory and. network data 20, and a telecom. 
directory 21 .. 
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The telecom directory in turn contains memory 

loc&tions a~ ·t ollows: wr abbreviated dial nuaber•" 22, 
··c~pahility cc:m.figuration•1 23,. 18&bcrt messages" 24, 1111 fixad 

dial nWIWerB•• 25, and "charging countermll 26. Each block 
represent& a plm:ali ty of -...,ry l~cations.. The frequently 
dialled nmlbers and corresponding alphanwmeric tags are 
Btored at locations 22. 

The "abbreviated dial nmzabe;t's•r locations 22 and the 
~wshort mes&ages•~ locations 24 each uve an a:1u1ociated 

10 locking control file 27, 28 respectively.. The locking 

ccmtrol files constitute means for read/write protecting 

and removing read/write protection from their associated 
momory locations.. '.rho ·locking control files 27, 28 will 

typically be in the telecom directory 21 aa shown, however 

15 they can be located elsewhere such aB in an administration 
directory .. 

Figure -5 is a flowchart illustrating the operation of 
the SIM card 1, which uses the specially · fe.Dricated 
hardware and software which has been described ·above to 

20 implement t.be operations illustrated.. At lozenge 9, 

·meBsages, requests, and instruct.ions having ECS are 
distinguifihed from those without;. Each of these ECS types 
consiBt.s of a data strama headed by a cOllmland which is one 
of at. least four types: write commands for the mes11ages, 

25 re.Rd commamiB for the requests for info:am.tion, attribute 

commands for lock or unlock instructions and run comm.ands 
for instructions to run a program@ 

The command and data types are decoded at box l·O and 
&cted on in one of the four paths 11~14. 

30 Path 11 handles t.he write cOD!illands to store messages 
starting at a location specified therein@· Path 12 handles 

the · read co11111l11Ultnds J again, the requests for 1nforaation 
contain a location to be accessed first... Successive 
locations are read and the data stored -1n a buff~r until 

35 the required amount of data Jbas· been read.. The data in the 
buffer-is then encoded into the ECS format and despatched 
from tho aobile.ueing SMS to the calling partye 
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In path 13, at.tribute cC111111.1U.nds are used to lock or 

unlock specified memory locations and render thea 
aece~sible or inaccessible, either to callin; pa.rt.ieB or to 
the subscriber.. In path 14, run commands cause a pro~ram 
stored in the SIM card to be run. 

The basic ECS system is expandable t~ up to 255 
int.ern&l shell colll!INlndB of which write, read, lock/unlock 
and run are four examples. -.rhe specific protocol used fo~ 
t.h~ t.ra~fer of infoD!mtion is not fixed and could be 

10 IS078Uii Teo· or A?Y other suitable protocol .. 
The internal shell ~ommands are a supplement to the 

Ability of the systea t.o create external file objects 
within the SIM card 7. ·~a file objects are of two types: 
Application Data File Prograu (ADFP' s) containing 

15 functional da.ta. which can be executed by the SIM card 
proce~oor and can self modify if required and Application 
Dat.a Files (ADF' s) containing non~functional data which 
does not have.these capabilitiese Exist.in; ADF(P)'s can be 
modified over~the~air enabling advanced facilities such as 

20 personalisation, ·re~personali•ation or downloadable phone 
book .. 

The SIM card 7 has a directory structure, similar to 
that. of a computer disk, and new.ADF(P)'s can bG downloaded 

· int.o any directory over the air. Also over the air, 
25 directories can be created, deleted and modified, multiple 

tree directory_ operations can be carried ou.t. and-ADF(P)'s 
thiat are no longer required can be deleted.. Tho mnou.nt of 
JWF(P) data which.can be downloaded is limited only by the 
&izo of the E2 ROM memory of ·the card .. 

30 The· invent.ion, as described, greatly ext.ends the 
applications of SIM cardso For example, using the Value 
Added Services Directory, subscribers can book hotels and .. 
airline seats over their mobiles quickly and easily. 

An additional advantage of this feature of invention 
35 is that tba geogr11phical distribution ·of messages to cards 

in a specific area such as t.ho .South of France i8 
facilitated@ Thus advertiser.& can direct their messages to 
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particularly usefni when subscribers ~roumr from one area 
to another and have no knowledge of local services. 

~e. directory enqnir~es download enables contact 

5 t•lephon.e or fax numbers to be delivered to a ~nmseriber's 
communications teraiwil without. any intervention by the 
subscriber.. ~e process of manually entering a number 

·whilst engaged in a call to the operator 1& often 
dangerou~, especially when the subscriber ia drivin~ .. 

10 The ability of the system to download AD!'(P)'• means 
that additional services can be added to the SDC! card ever 
t.he air while· maintaining total conpatibility with the 
existing cellular system.. Thus the SIM card could acquire 

. . 
the functions of a credit card, passport, driving licence, 

15 cAr park pass, membership card and. so on, becoming a mu.l ti~ 
service card. Also, dynD!cally updatable services can be 

added which require a different process to be nn each time · 
a service is accessed. 

Once the card has extra services on it, it. can .. be used 
20 eutfjide of the mobile phone environment if desired as -a 

Btandalone item. ·~is can be read from or written to by a 
dodicated piece of hardware, ~uch as a point of sale 

machine.. If desired, the new services can be deleted,­

however the card will never lose its mobile phone SIM 
25 capability. In addition, if the card has extra services, 

t.hey will continue to function even if the subscriber has 
been disconnected. from the mobile phone network, unless 
otherwise desired. 

30 

Modifications are possible without departing from the 
Bcope of the invention. 

For example, t.he SIM card can be trained 
receive messages detailing services relevant 

only to 

to the 
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1 .. A t.elecommmnications system comprising at least. one 
ho~t station (l) and a plurality of subscriber units (S,7), 
the or each ho~t Btation being operable t.o tran~mi t. a 
message to at least one of the subscriber units, and each 
Bulb11tcriber unit (6,'7) having; a aultiplic.ity of fixed aeaory 
locatioM (2~) D.ftd means respouive tci.the detection of the 
IMHUH119e to store t.he 111ut11sage in a selected one of the 

10 fixed memory locations which can ~ot be overwritten from 
the subscriber· unit (G,7), but. which can be accessed.from 

·t.be sub~crJ.ber unit when required e 

2o A systoa as claiaed in claim 1, wherein at least 
one of the subscriber units (6,1) comprises a tranBceiver 

15 ( 6) itnd. . a.n int.egrated circuit. card '(-7) or other module 
. having t.he fixed memory · locations ( 22) , and means 
responsive t.o the detection of ·a message by the transceiver 

t.o route it to the select.edl fixed memory location, said 

module being renovably connected to the transceiver .. 
20 lu A system as claimed in claim 1 or 2, wherein each 

111oacey location (22) is associated with a oimple, short 

code, and the subscriber unit (6,7) includes means 

responsive to the ent:::r into t.he unit. cf each code to 

retrieve dat.a trmn the assoeia~ed memory location. 

25 4~ A system as claimed in &ny preceding claim, wherein 
the or each host station (1) is operable to overwrite the 
message stored in the fixed meaory locat.ion-(22) at each 
BUbficriber unit (6,7)e 

5 e A sytstem as clainaed in any preceding claim·, wherein 

30 the or each host station (].) is operable t.o transmit a . 
request for in:f omation stored in a fixed aemory location 
(24).within a selected one of the subscriber units (6,7), 
and each subscri~r unit contains means responsive to such 
a request for retrieving and transmitting the informat.iO~e 

6@ A system as claimed in claim 5, wherein the means 
responsive to the request is actuated only on the entry of 

a personal identification number (PIN number) into the 
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~nibscriber unit (S,."1) .. 

'1.. A systan as claimed in any precedin9 claim, wherein 
the subiu::riber unit { 6, 1) _has a :mml tiplici ty of further 
fixed memory locations which can be overwritten from the 
subacribel:' unit ( 5, 7} .. . . . 

8.. A system as claiaed in any preceding claim, wherein 
each s~acriber unit (6,7) includes means {27, 29} 
rofiponsive to mi instruction t.ransaitted froa the or oach­
host station {l) selectively to enable er prohibit said 

10 further fixed aemory locations to be overwritten froa the 
er each host station ( l) or from t.he subscriber unit ( 5, 7) .. 

9.. A systen u claimed in any preceding claim, wherein 
-each subscriber unit (6,7) includes means responsive to an 
irwtruction trmmai_ttad frcn the or each hos't station ( 1) 

15 ·to run a progru stored in ~a~d fixed .~r fort.her fixed 

meno%1' locfttions.at the subscriber unit. (6,7)© 
10.. A system u claimed in claim 8 or g·, when 

dependent. upon claim S, wherein the or each message, 
.reque:B_t for information and instruct.ion transmitted is in 

20 a specific format, and the subscriber unit. (6,7) includes 
moans ( Uil for recognisingr the ~pecific :format ... 

11 .. A system as claimed in one of claims 3 to 10, when 
dependent.. upon claim 2, wherein the module (1) includes the 
aeans responsiv• to the detection of a message to s~ore the 

• 25 me~~age in a selected one of the fixed memory loc@tions, 
and/or the_ means responsive to the entry of a _simple short 
code to retrieve data from the associated memory loca~ion, 

· and/or the means responsive to a request for information to 
retrieve and transmit the info%'!11mtion, wid/or the 

30 :multiplicity of further fixed nmnory locations which can be 
overwritten by ~e subscriber, and/or the means for 
selectively enabling or prohibiting said further fixed 
memory locatioru1 to be overwritten, and/or t.he means for 
running a progrma, and/or the means for recognising the 

35 specific forl!lmte 

l2e A module (7) for controlling a subscriber unit in 
a telecommunications system, being.removably connected to 
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a transceiver (5) of the sub~criber unit, and comprising a 
nultiplicity of fixed memory locations (22, 24), and means 
respon6ive ·to the detection of a message transnaJ.tted 
remotely thereto to store the message in a selected one of 

5 t.he fixed maory locations .. 
lle A module (7) as claimed in claim 12, wherein at 

least one of the fixed memory locations ( 22, 24) is 

protected from overwriting from the subscriber unit .. 
14.. A module ( 7) as claimed in claia 12 or 13, 

10 including means (27, 21)- for rendering any or all of said 
fixed aemory locations accessible or inaccessible from 
either the 9ubscriber unit or the host station .. 

15 

15. A module (7J as claimed in claim 12, 13 or 14, 
including a directory structure (21) within which files can 

tm ~t.ored .. 
16.. A module ( 7-) as claimed in any one of· claims 12 t.o 

15, wherein the module is in the fora of an integrated 

circuit card. 

1iifiU 


