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The invention relates to a method and equi pnent for using two SIM cards
with the Y@Qa®2488T SDN number in a nobil e communi cation syst & TFB7RNAKGROUND
OF THE | NVENTI ON In order to illustrate the invention, but in
no way to restrict it, the I nvention is described within a GSM system
(d obal System for Mbbile Communi cat1ons) and using its termn nol ogy. As

shown in Figure 1, the structure of I{I@ (%Mnnetwork consists of two
mai n part s USINGTWGSIM GARDS WITH, SANER SDM-NUMBER wor k Subsyst em

(NSS). The BSS and nobile stations MS communicate via radio

connect i 0“?&?[.0 @pq@mﬁg‘ml | is served by a Base Transceiver

Station (B A group o se transceiver stations BTS is connected to
a Base Station ContThe inventi@sOplatesto aumethiodranst equipmaitdor usingdwsohitM ol

the radio ILFqURRRILRS Rl MASIRTR sl if% HBBIOBSRibaRdIFSpuLe(. Station

BTS. The base"s i on e connected to a

Swit chi ng Oentreégs/sc. The function of the nobile switching centre is
to switch SACKGROLIND QF AHE BNENIHANmobi 1 e station MS. Some MSCs are

coupl ed to other  daha CRFTNIGAIAENHACIBRISN, SUCH A6 \iaPtb!restiditiegnat od

Services Network (F é ey conprise switching functions_ for. 20
processi ng iReention ds adesaringd wyitia ﬂgE\ﬁN k§Y3t¢ﬁ‘e§@|($R?éi Pystem ¢ foR; &@%@Gnt res
are cal | ed gghanmicARIHS) Camy &Qh% Ngis GeRhirRFodyaVBs Oshdwh ema¥id®e) 1, the
The GSM system has }wo tégﬁ of ?’t%abase fogr routi.ng calls. B é\{el‘twor Kk
subscri ber StACUrg: ef 4hg, @M NEtWaRE Fons! e g 11§, 588 >N bone
Locat i om0 RelitssystertiHBYS) Bhdsa Netiwork réubsisterhoiNSS)st dihee BSShfamdnatabile 25
about thos 1 V] I\her h b ' '
corenk " SEACH B SRR Ve A Ratele, LSS oie s
Regi ster (\HeRyed by asBase Trenareiyet Sitatien dBTE). aAsgieyPeohbBpe drangasiiing
centre MSCgihiibnd BTER Sbirfected 16 Y Base Statioh Catidliep (B, Mesturtiohasfat i on
Regi ster is compnly I ntg?rgt eddgg t he nobi,le sw tIChI neg,d%eng'/{\% VBC. An
i nt egr at ed WRICHoSKk e 1coRliel tagcradia freguensies ang, channels dysed by base
(Vi Siht on5sMifanscdhait statomBIS. e Thbdidsenstifioh Tontrbliers BSC dretcdraected ta:afer eﬁ
in the netvgrk.,and.can ipitiat r Y c : y, t he
subscri ber Vl@&tgge %deM@ N9 #&#’ﬁe@ﬁgh iﬁgtfﬂﬁ?tg% ﬁ)gh%r{n{oﬁﬁe g@#‘%ﬁ%gc%%qt?ng
Regi ster HUR switthatlld invopiing)ati least ine Wmakileostation MSonSewmg MIEs\am of
the coupled to other data communication networks, such as a Public Integrated
Services Network (PISN), and they comprise switching functions for
20 processing calls to and from these networks. These mobile switching centres
are called Gateway Mobile Switching Centres (GMSC or Gateway MSC).
The GSM system has two types of databases for routing calls.
Network subscriber data are stored, permanently or semi-permanently, at a
Home Location Register (HLR). These data include, for instance, information
25 about those services the subscriber has access to and the subscriber’s current
location. The other register type is a Visitor Location Register (VLR). It is
usually connected to a single mobile switching centre MSC, but it can also
serve several centres. The Visitor Location Register is commonly integrated in
the mobile switching centre MSC. An integrated network element such as this
30 is briefly called a VMSC (Visitor MSC). When the mobile station MS is active
(it has registered in the network and can initiate or receive a call), the\ majority
of the subscriber data concerning the mobile station MS in the Home Location
Register HLR is loaded (copied) into the Visitor Location Register VLR of the
mobile switching centre MSC in whose area the mobile station MS is located.
35 ' Base stations BTS continuously broadcast information about



mobil e switching centre MSC in whose area the nobile station M5 is |ocated.

35 Base stations BTS continuously broadcast information about
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30 updgiee LPAHARG it ¥e BBIAISBEEM gWer BsRirPeRawpId 14 deddiDelass. i Roun BTS -
Pautet, "The GSM System for Mobile Communications”, particularly chapter
7.1.4, and in the ETSI recommendation "GSM 03.12, Location Registration
Procedures DCS, ETSI/PT 12”.

Figure 2 illustrates signalling relating to location updating. In Figure

25 2 it is assumed, similarly as in the GSM system, that a mobile subscriber's
MSISDN identifier (Mobile Subscriber ISDN) is not used on the radio path.
Instead, an IMSI identifier (International Mobile Subscriber Identity) or a TMSI
identifier (Temporary Mobile Subscriber Identity) is used in order to protect the
subscriber's identity. In step 2-1 the mobile station MS sends a location

30 update request Loc_Update_Req, which proceeds (via the base station BTS
and the base station controller BSC) to the mobile switching centre MSC. In
step 2-2 the mobile switching centre MSC sends a location update command

to the visitor location register VLR, whick performs the update in step 2-3. In
step 2-4 the visitor location register VLR sends an acknowledgement to the

35 mobile switching centre MSC to the effect that the location updating has been
performed, the MSC forwarding the acknowledgement Loc_Update_Ack to the



and the base station controller BSC) to the nobile switching centre MSC. In
step 2-2 the nobile switching centre MSC sends a | ocati on update conmand
to the visitor location register VLR, which perforns the update in step
2-3. In WOORRET 2.4 the visitor |location register VLR sen®CTAF97/00714
acknow edgenent to the 35 nobile switching centre MSC to the effect that

the | ocation updating has been performed, the MSC forwarding the
acknow edgenent LocUpdate-Ack to the 3 WO 98/ 24257
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The mobile subscriber's IMSI is also sent to the visitor location register VLR in
this request. In step 3-4 the VLR stores the data it has received and reserves
a Mobile Station Roaming Number (MSRN). In step 3-5 the VLR sends the
25 roaming number MSRN it has reserved to the home location register HLR,
which in step 3-6 transmits it to the centre GMSC which inquired the routing
information. A roaming number domain is defined in such a way that a call is
always routed to that mobile switching centre MSC whose visitor location
register VLR has reserved the roaming number concerned. On the basis of
30 the roaming number MSRN, the gateway mobile switching centre GMSC can
thus route the call forward by sending in step 3-7 an initial address message to
the mobile switching centre MSC indicated by the roaming number MSRN. In
this example the mobile switching centre MSC concludes from the roaming
number MSRN that the call will terminate in the area of its own centre. In step
35 3-8 the mobile switching centre MSC inquires of its own visitor location register

VLR the called subscriber's information for setting up the call. In a normal
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20 one hand, to offer subscriber identifying data for the use of the mobile station
in a well protected form and, on the other hand, to provide services for the
mobile station. Such services include e.g. maintaining (entering, changing) a
personal identification number, maintaining a data encryption key, i.e.
authentication key K, and unblocking a SIM card blocked due to too many

25 attempts to enter a wrong Personal Identification Number (PIN). A blocked
SIM -card is unblocked for instance with a PUK code (Personal Unblocking
Key).

An alternative introduced for implementing a SIM card in hand-held
phones is a component called a plug-in-SIM, which is about the size of a coin

30 and contains the electronics of the SIM card of a credit card size. The plug-in-
SIM is inserted into the phone in such a way that it is not easy for the user to
replace it. The phone can also have an incorporated plug-in-SIM and, in
addition, a card reader. When there is a card in the card reader, the phone is
identified on the basis of the external card, otherwise on the basis of the

35 incorporated plug-in-SIM card.

In the present application a Mobile Station (MS) thus consists of two
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whi ch U3 carcfJ dsthe otﬁer one a small SIM card. One of the telephones can be a
pocket-size portable phone which is used in locations where the network
coverage is good. The other can be for instance a large and high-power
telephone equipped with an external antenna and used in a car or a boat. The
subscriber wishes to have a SIM card for both telephones, but does not want

25 to pay for two separate subscriptions. Another similar situation arises in
countries where legislation requires that if an employee has a company
telephone at his disposal, it should be possible to separate calls made outside
the working hours from those made during the working hours. Usually,
however, the subscriber wishes that he can be reached with the same

30 subscriber number, irrespective of whether he is contacted during or outside
the working hours. '

BRIEF DESCRIPTION OF THE INVENTION

The object of the invention is to provide a method and equipment

implementing the method where a single mobile subscriber can have two

35 different SIM cards of either the same or a different size at his disposal; the
subscriber can be always reached with the same subscriber number; the
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they are reliable and unnoticeable to the subscriber. All the subscriber has to
20 do is to use his telephone. From the subscriber's point of view, the switch
between an active and a passive SIM card takes place automatically, without a
separate spoken or keyed message to a biling centre or the like. An
implementation according to the invention is possible irrespective of whether
the SIM cards are of the same or a different size. A further advantage the
25 method and equipment of the invention can be considered to have is that the
changes can be limited to a small, clearly defined area in a single network
element, mainly in software and information elements associated with the
home location register HLR.

BRIEF DESCRIPTION OF THE DRAWINGS

30 The invention is now described in.more detail in connection with
preferred embodiments, and with reference to the attached drawings of which
Figure 1 is a block diagram showmg elements of a mobile telephone
network essential to the invention;
Figure 2 illustrates signalling relating to location updating:
35 Figure 3 illustrates signalling relating to call set-up;
Figure 4 is a flow diagram illustrating the invention; and



15 network deactivates the SIMcard used earlier and activates that SIM
card = which is used for perform ng the |ocation updating. The operation
t hen continues as nornally. One advant age the net hod and
syst em oWQ ¥&4¥venti on offer is that they are reliabl #CIAII7/00714
unnoti ceable to the subscriber. Al the subscriber has to 20 do is to use
his tel ephone. Fromthe subscriber's point of view, the switch bet ween
an active and a passive SIMcard takes pTace automatically, wi thout a
separate spoken or keyed nessage to a billing centre or the |ike. An
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R
to locati orhoa;qidm iupdatitg relates to an M8Uridertifier| negistetess asi gativd.i nf the
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illustratin
PCT/ FI 979 oojg;sgqj earlier is deactlvated and the IMSI associated with the logation updating
Fi gures 5Ajs aefvstBgw al ternative techni ques for associating several SI'M

cards with one and Iihfe same su&ﬁfl ber_ nunber . DETALLED, DESCRI PTI ON OF
THE | NVENTI ON eferring no 1 Figuke 54 i PRe graPAdment i & iyemianhenal
oper at i ons lmé héocdlionnvregistem HieRatmaigtdins,| (asatdemrlbadaum nthe Raventiormg an
other 1ner TEEeEPclideatng RAEEE P 8Gb, S’ BYRs Be SR RRRE' | oo
t hen it 19s particwad MBISON mumber. Thissirdotreatiam danibegmaintained fay instanesi
i dentifier gegiehBlifthaScsHvdryien thblel T'@escribed in connection with Figure 3 with
an extra information element E in such a way that two or more IMSI identifiers
can be entered in extended table T for each MSISDN number. It is to be
noted in this first embodiment that the record format of the data file, i.e. of the
20 - table T, changes, which has to be taken into account when the software
processing the table concerned is updated. If more than two IMSI identifiers
(SIM cards) are to be obtained for each MSISDN number, more than one extra
information column E will naturally be required.
According to this alternative, when the home location register HLR
25 notices in connection with location updating that the location updating relates
to an MSISDN number associated with more than one SIM card, the HLR
checks whether the SIM card indicated by the location update message is the
one registered as active (i.e. whether the IMSI corresponding to the SIM card
in table T is stored in the first IMSI field). If yes, then the location updating
30 proceeds according to prior art. But if the SIM card indicated by the location
update message is not the one registered as active (i.e. the IMSI
corresponding to the SIM card in table T is stored in a field other than the first
one), the HLR activates the IMSI indicated by the location update message,
for instance by transferring it into the first IMSI field. The SIM card
35 corresponding to this IMSI now becomes active. The IMSI used earlier is
deactivated, e.g. by storing it in the IMSI field just released. The deactivation



| ocation updating relates to an IMSI identifier registered as passive, the
| MSI 10 used earlier is deactivated and the | MSI associated with the

| ocati on updating is activated. Referring now to Figure
5A, i n oRgoosmpdy ment of the invention the hone | ocati earrgveiar HLR
mai nt ai ns, as described in the invention, I nformation indicating that
at least two SIMcards are associated with a 15 particul ar MSI SDN nunber.
This" information can be maintained for igstance by extending the
conversion table T described in connection with Figure 3 with an extra
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This 520 mareahdacheogssotidted SIM cafe M this embbdipméntpthe rosd ésrmataft he
I nvention dp8S. T does not change, but all changes are collected into the separate
extension table T'. In certain situations this can be considered an advantage.
The processing of table T only changes in such a way that when a SIM card is
changed (in connection with location updating), the IMSI corresponding to the
25 activated SIM card must be copied into table T.

According to this second alternative, the home location register HLR
checks in connection with location updating whether the MSISDN indicated by
the location updating is stored in extension table T'. If not, the location
updating continues according to prior art. But if the MSISDN indicated by the

30 location updating is stored in extension table T', the HLR checks whether the
SIM card indicated by the location update message is the one registered as
active (i.e. whether the IMSI corresponding to the SIM card in extension table
T is the same as the one entered in table T). If yes, the location updating
continues according to prior art. But if the SIM card indicated by the location

35 update message is not the one registered as active (i.e. the IMSI
corresponding to the SIM card in extension table T’ is not the same as the



not require any changes in the visitor |ocation register functionality.

An alternative for transferring the active IMSI into the first colum is
to maintain a se1parate field (not shown) which indicates which one of the
| VBl s of WP 4%Ccul ar subscriber is active. 10 RETRIP UK shows,
as an exanple, an imagi nary situation where a second and a fifth
subscri ber (MsSI SDN nunber) are associated with two SIM cards and thus
two' I MSI identifiers. As regards the se(90nd subscri ber, SIM card Ais

active (IMSI-2A is in the first IMSI fiel Oorrespondlngly as re ards
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Call information relating to billing is transmitted to the network billing
centre. The post-processing that takes place there is preferably supplemented
by grouping the invoices in such a way that calls made using different SIM
cards/IMSI numbers can be separated in them. If billing is controlled on the
25 basis of the IMS! identifier, the extra information element E provided by the
invention can be used for combining the different IMSI identifiers associated
with one and the same MSISDN number to form one bill.
It is apparent to a person skilled in the art that, as technology
advances, the basic idea of the invention can be implemented in many
30 different ways. The above description relates to the GSM system and its
derivatives, such as the DCS, but the invention is applicable to other data
communication systems as well. For instance, it is not essential that the
subscriber identity module is a removable GSM type SIM card. It is
conceivable that as mobile stations become smaller, a physically removable
35 SIM card like the current one will not necessarily be used any more. The
division between the mobile equipment ME and the identity module SIM can



| ocation update nessage fromextension table T' to actual table T. At the
sane tinme, a CANCEL LOCATI ON nessage is sent to the visitor |ocation
register VLR simlarly as described above in connection with Figure 5A. The
5 | ocat i 30 982257 ng t hen conti nues according to prior art. pCT/FI97/00714

Fi gure 5B shows, as an exanple, an imaginary situation where two SI M
cards, and thus two IMSI identifiers, are associated with each MSI SDN
nunber- 2, 41 and 64. For one of the subqgribers SIMcard Ais active (1Ml -
2A is stored in table T). 10 able T in Figure 5A or extension
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post - pr oce 2t N BblsCAEReb orofe FER of or abl'y suppl erented by

groupi ng the invoices in such a way that calls made using different SIM
cards/ I MsI nunbers can be separated in them If billing is controlled on
the 25 basis of the IMSI identifier, the extra information elenent E

provi ded by the i nvention can be used f.or conbining the different | NS
identifiers associated wi th one and the same MSI SDN nunber to form one
bill. It is apparent to a person skilled in the art that, as
technology advances, the basic idea of the invention can be inpl enented
in many 30 different ways. The above description relates to the GSM system
and its derivatives, such as the DCS, but the invention is applicable
to other data comuni cation systens as well. For instance, it is not
essential that the subscriber identity nodule is a renovable GSM type
SIM card. It is concei vabl e that as nobile stations becone smaller, a
physically renovable 35 SIMcard like the current one will not necessarily
be used any nore. The di vi si on between the nobile equi pmrent ME and t he
identity nodule SIM can WO 98/ 24257

PCT/ FI 97/ 00714



10  be understood to be nore-logical than physical. It is also

concei vabl e that as nobi | Iﬂmltmlmmmm | ess expensive, a typical
subscri ber_ can ve several , of which h ts the
one bestwﬁl?%agllta ﬁl Wﬁ{‘/’gﬁ

t he envwortrremt mona:er*ned The art tion
can also be applied in a 5 situation I|ke this. An essential feature of the
I nvention is that a nobile station nErl ses a subscriber identity
modul e and that several identity nodul esl to be associated with one
and the sane subscriber identifier. The invention and its enbodi nents
are theref &#lAAM® restricted to the above exanples, but they can vary
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to which at least two identity modules (SIM) have been allocated, it is checked
whether the identity module (SIM) concerned is registered as passive, and if
yes, it is activated and the identity module (SIM) earlier registered as active is

deactivated.
20
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2. Method accordingtoclaim1,characterized inthat, if the
identity module (SIM) earlier registered as active is involved in an on-going call
at the same time as location updating is being performed using an identity
module (SIM) earlier registered as passive, the location updating is rejected or

25 delayed until the on-going call has been terminated.

3. Method according to claim 2, characterized in that a
successful or an attempted location updating relating to the identity module
(SIM) registered as passive is communicated during the call to the user of the

30 identity module (SIM) registered as active, preferably using a call waiting
function. . '

4, A mobile communication network element (HLR) which

comprises means (T) for associating an identity module (SIM) with a

35 subscriber identity (MSISDN), characterized in that the network
element (HLR) also comprises



2. Method according toclaiml, char acteri zedinthat, if the
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| ocation updating is rejected or 25 delayed until the on-going call has
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relating to the identity nodul e (SIM registered as passive is

conmu [li Ca& ed durit ng hheegtrd |mfd7nfdﬂ|©nuél©méﬁt $E)efo?fasstﬁmtirtgé atoggse tws! M
regi stered_as,.activ usi_n wai tin
4, ° A nobi! 8" @nﬂﬂﬁf&%ﬁo(gm '1? & 8?%'_ r \ﬁlﬁp@ﬂer M E%I;M ci@E?tmaans

(T) for adesstane sgbacribetdntsuch arueyltbaf a iostona iderily soddidei(B8M) carnt ity
(MSI SDN) , Pe@streréd %C&%ﬁ él}'ﬁed in that the network el ement (HLR)

al so conpri ses . .
PCT/ Fl 99/ 00714 - means for activating the identity module (SIM) jpvolved in the -

an extra ijptatiomiu Etlﬁé%ﬁﬂr@eé&ﬁlaﬁﬁ tRE S@EAtRY Infed@é (S gﬁg)afl}é‘? reglstéi‘éﬂt' ty

dules (Sl t t
Zﬁe“sﬁiséra%%p%'@rmpogsa”ﬁystﬁﬁiﬁ%ﬁa'e e be o felalod pun bRy tea

be regi st ewhdnasatdebst ¢wet identityrenodules (SIM) have bmnalléwtedcandasaujg t he

the i dont | B HSATPE ey YR bERTy hebiot@fed og paelve 4l HERCLERAF RIGCHERT VT
the | ocation updating being related to a subscriber to whom at | east two

identity nodules (SIM have been allocated and said identity nodul e
(SIM being registered as passive at that particul ar nonent.

g



