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MOBILE COMMUNI-

The invention relates to a method of controlling subscriber registrations in 2 mobile communication system where subscriber data
concerning visiting subscribers is temporarily stored in a visjtor location register, The mobile subscribers are divided into subscriber groups,
and subscriber registration quotas, i.e. a limited percentage of the total registration capacity is allocated to each of the subscriber groups
by the operator. The visitor location register is arranged to count the number of registered subscribers in each group, and to reject further
registrations in the subscriber group if the subscriber registration quota allocated to the respective subscriber group is occupied.




node i.s continuously in a radio connection wth one base transceiver

station ° (BTS), in the case of Figure 1 to the base station BTSl1. The
base station 30 system (BSS) consists of a base station controller (BSC
and, base stations BTS under its control. Usually several base station
control | ers vapég/miza under the control of a nobile serﬂgi&gg’ws%chi ng
centre (MSC). A nobile sw tching centre MSC communi ca t her
nobil e switching centres, and via a gateway nobile services swtching
centre (GWSC) with a public tel ephone 35 network. Location data and ot her
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15 the home operator and in the networks of other operators in the same country
ar in other countries. This means that a mobile subscriber may fully access
services in many countries by means of a single subscriber contract. Such
ability to move inside a mobile communication network or between different
mobile communication networks is called roaming. In this connection, the mo-

20  bile communication networks of different dperators are called public land mo-
bile networks (PLMN). Typically a PLMN is limited to one particular country, in
addition to which each country may comprise a plurality of mobile communica-
tion networks whose coverage areas may be partly or completely overlapping.

Figure 1 in the attached drawing shows a simplified example of the

25  structure of the GSM mobile communication system as a block diagram. The
units shown in Figure 1 also exist in other mobile communication networks, but
different terms may be used for them. A mobile station"MS in standby or active

““mode is continuously in a'radio connection with one:base transceiver station
(BTS), in the case of Figure 1 to the base station BTS1. The base station

30 system (BSS) consists of a base station controller (BSC) and base stations
BTS under its control. Usually several base station controllers BSC are under
the control of a mobile services switching centre (MSC). A mobile switching
centre MSC communicates with other mobile switching centres, and via a
gateway mobile services switching centre (GMSC) with a public telephone

35 network. Location data and other subscriber data concerning a mobile station



20 network with which the hone PLMN operator of the nobile station M has
np , Troamng agreenent. If the nobile station M5 has no access
respective in the network, a nessage is sent to the nobile station M5
notifying of the rejection . to access the network and also of failed

| ocati on upgajdgiasess O herwi se, the |o- cation area of Wé
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15 the mobile station MS notices, when changing base.stations BTS, that the lo-
cation area identifier LAl has changed, the mobile station sends a location up-
dating request to the network. Location updating may be rejected e.g. if the
mobile station subscriber has no respective to access services in the VLR area
concemed. This rejection may result e.g. from the VLR belonging to a PLMN.

20 network with which the home PLMN operator of the mobile station MS has no
roaming agreement. If the mobile station MS has no access respective in the
network, a message is sent to the mobile station MS notifying of the rejection
to access the network and also of failed location updating. Otherwise, the lo-
cation area of the mobile station MS is updated in the visitor location register

25 VLR in whose area the mobile station is currently located. When the mobile
station MS moves to the area of a new visitor location register VLR, the sub-
scriber data concerning the mobile station MS is registered as a visiting sub-
scriber in the new VLR and at the same time the subscriber data concerning
the mobile station MS is deleted from the VLR of the previous location area.

30 Information on the VLR in whose area the MS is located is forwarded to the
home location register HLR. |

The problem in the above registration of a mobile station in connec-
tion with location updating is that the visitor location register is loaded by the
registration of all mobile station subscribers arriving at the area of the visitor

35 location register and having access rights to the network. When the storage
capacity of the visitor location register is used, no new mobile station sub-

on



scriber group. 10 This new way of limting nobile station

subscri ber registrations is achieved with a nmethod of controlling
subscriber registrations in a nmobile comuni cati on system where
subscri ber data concerning visiting subscribers is tenporarily stored

in a visitokydaedisson register (VLR), characterized in tha t he
nmet hod further conprises the steps of dividing the nobile gﬁyg{?i”f’%g?s into
15 subscri ber groups, setting subscriber group-specific subscriber

regi stration guot as, counting the nunber of subscribers registered in
the visitor location regi ster (VLR) ger each subscriber group, and
allowing or rejecting the regis- tration of a nobile subscriber in
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quotas, counting the number of subscribers registered in the visitor location
register (VLR) per each subscriber group, and allowing or rejecting the regis-
tration of a mobile subscriber in the visitor location register (VLR) according to
the subscriber registration quota and the number of currently registered mobile

20  subscribers of the respective subscriber group.

The invention also relates to an arrangement for controlling sub-
scriber registrations in a mobile communication system comprising at least one
visitor location register (VLR) for temporary storage of subscriber data con-
cerning mobile subscribers visiting the area of the register, characterized in

25 that the arrangement comprises mobile subscribers being arranged into sub-
scriber groups, means for counting the number of subscribers registered in the
visitor location register (VLR) per each subscriber group, and means for limit-
ing the number of mobile subscribers to be registered in the visitor location
register on the basis of the counting resulfs of the counting means.

30 A new kind of location updating is achieved with a method of con-
trolling location updating in @ mobile communication system where subscriber
data concerning visiting subscribers is temporarily stored in a visitor location
register (VLRY), said method comprising the steps of sending a location updat-
ing request when the mobile subscriber has moved to the area of a new visitor

35 location register (VLR), characterized in that the method further comprises the



4 . . steps of dividing the nobile subscribers into subscriber groups,
setting sub- scri ber group-specific subscriber registration quotas,
counting the nunber of subscribers registered in the visitor |ocation
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counted nunber of registrations, and allowi ng the |ocation updating of a
no- bil e subscriber in the new visitog | ocation register (VLR when
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A BRIEF DESCRIPTION OF THE DRAWINGS

The invention will be described below in greater detail with refer-
ence to the attached drawings, in which
Figure 1.is a block diagram showing the structure of a mobile com-
30 munication system, |
Figure 2 is a block diagram of a visitor location register implement-
ing a preferred embodiment of limiting registration according to the invention,
Figure 3 is a flow diagram of a preferred embodiment of the method
of the invention,
35 Figure 4 shows the structure of an IMSI according to the GSM
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PCT/ FI.97/00554 speci fications, and. Figure 5is a
fl ow di agram of a secondary enbodi nent of the met hod of the

i nventi on. DETAI LED DESCRI PTI ON OF THE | NVENTION 5 The
present i nvepdbgzfzan be inplemented in connection with ani,& rmbl |l e
comuni cation system Below, the invention will be describ

detail mainly in connection with the pan-European digital GSM m)bl | e commu-
nication system by way of exanple. Figure 1 shows a sinplified structure
of the GSM network described above. As to a nore detail ed description
of the 10 GSM S%qftea? CQfg’%‘rence I's nmade to GSM recomTendations and to the
publi ca- R8s System for Mobil e Conmunications”", M Muly &

M Paut et Pal ai sltigwe 5r BnaeﬂomlQiPa?grarhSBf\la2s<9c§ﬁ13éQDeﬁrdelment of the

In the presentpm% Sﬂb Yvenfloyl Sitor Tocation register VLR refers to
any register any nobl'l'e canmuni cation systemfor tenporary storage of 15

subscri ber dat nc en the nobile station M5 is
roamng in thegﬁﬁ& #@W‘@BN&%?&]@&N Control l'ing
subscri ber §egi strati orhe2pfebAf MYehiiont Ssh BE &% I&Enénia/d?m connec ibh With! ah 5y .
applied to any er register in

t | t
connection wit A9 P@I iC §E‘V’é‘fﬂ9€ﬁﬁ°gn§xéﬁ??9? Z%q?%‘f"r%ﬁg‘krgaﬁ °’ébq‘§-' Inj rpore
connection 20 delail mainlydn comne.qhdawlmghapdnﬁwommahgﬁai@mn nudbile dm’ﬂmh-e
station Ms. Thﬁlc&ﬁ&ﬂ 8 stem by Wa?tdf%}aﬁfﬁfé’rﬁ%m f Qh&W? g Q@ﬁﬁéoogtrﬁa

carried out in co ta ermna%’lngcll
if the visi torﬂ'\e ﬁR’\‘%‘BA ‘é'ﬁ’ﬁﬂ’ﬂ@s AtsotP %B?ﬂge dleta"eF’é!PssSHP tion gf theer vi ce
failure of 1@ heGBMrsystem raference issmaile ty GEM secommesndaiions o to the publitad e

station MS. 25ton "The GSM SyEté %,r RIRBREMAGRESTEINEY MOMDR &M P’%hfé@ s
pr ef erably car% 'e c ‘@S)IZ pﬁﬁ'ises%gr §§% I n conhect | on Wi
visitor locatibf F‘@@FSF@" R4 genent may al so be | ocated
e.g. in a hone |ocati dn thegresent applitation, a visitor location register VLR refers to
' any register of any mobile communication ‘system for temporary storage of
15  subscriber data concerning a mobile station when the mobile station MS is
roaming in the mobile communication system.

Controlling subscriber registration according to the present inven-
tion is applied to any visitor location register or corresponding other register in
connection with registration. Such registration takes place e.g. in connection

20  with location updating and the switching on of a mobile station MS. The regis-
tration according to the invention is also carried out in connection with a mo-
bile station MS terminating call if the visitor location register VLR has for some
reason, e.g. service failure of the VLR, lost the subscriber data concerning the
mobile station MS.

25 The arrangement according to the invention is preferably carried out
with means arranged in connection with a visitor location register VLR. The
arrangement may also be located e.g. in a home location register HLR, in a
gateway GMSC or in connection with some other network. element, whereby
registration signalling has to be arranged between the visitor location register

30 VLR and the arrangement of the invention. The arrangement conforming with
the invention may also be implemented decentralized in different network ele-
ments, and arranged in one or more different data structures.

in the following a primary embodiment will be described with refer-
ence to Figure 2. In the embodiment, the number of subscribers registered in

35 each visitor location register VLR is limited subscriber group-specifically by an



gateway GVSC or in connection with sone other network el enment, whereby
registration signalling has to be arranged between the visitor |ocation
registéer 30 VLR and the arrangenent of the invention. The arrangenent

conformng wth the invention may al so be inplenented decentralized in
di fferent ngiowgikss! e- ments, and arranged in one or er ent
data structures. Inthefollovxﬁngaprinarﬁwl[éﬁ%g@%%em w | |
be described with refer- ence to Figure 2. In the enbodi ment, the
nunber of subscribers registered in 35 each visitor |ocation regi ster VLR
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.t he subscri ber olIn num 15

ber of subscr |FH%‘F%" ONRERMNGR register apibe Maximygpa@pe Trsgtiansth @a@é’sfeﬁe

conpari - zﬁgmfdim:ismbsmbalt groop of may elsoetdicate dlsatarodvahge timitinehe muemt i on
are bypassgd {
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counting the ritffo e ethog; acsomdipg to £ 3 inggntiopeare W%ﬁ%@@?l ber

group. The r egwifltheadesaribed below Additionally, asesuntdre¥; to @3y, has been reserved
for each subscriber group for counting the number of registered mobile sub-
scribers by subscriber group. The registration control unit 21 uses these reg-
20 isters and counters for making a registration decision in a mobile communica-
tion system in accordance with the invention as will be described below.

Figure 3 is a flow diagram of a primary embodiment of the invention.
In the primary embodiment the subscriber registration limitation is imple-
mented by dividing the mobile subscribers into different subscriber groups on

25 the basis of the home PLMN of a MS.

At step 32 in Figure 3 the subscriber group of a mobile station MS is
identified on the basis of e.g. the mobile subscriber identifier IMS] (Inter-
national Mobile Subscriber ldentity) used in the GSM network. Figure 4 shows
the information contents of the IMSI according to the' GSM specifications. The

30 first three characters of the IMSI are reserved for the mobile courtry code
(MCC). The next two characters MNC (Mobile Network Code) specify the
home PLMN network of the maobile station. The rest of the characters are re-
served for the mobile subscriber identification number (NMSI). Thus, the home
PLMN information of a mobile station is derived from the IMSI in a manner

35 known per se.

At step 33 in Figure 3 a test is made to see if a subscriber registra-



20. isters and counters for nmaking a registration decision in a nobile

conmuni ca- tion systemin accordance with the invention as wll be
descri bed bel ow. Figure 3 is a flow diagramof a prinmary
enbodi ment of the invention. In the primary enbodi ment the subscri ber
registratio o lon is inple- mented by dividing t '

subscri bers%ﬁt’@%ﬁferent subscri ber groups ony25 t he gasl{}gmg?}?d[o%fg hone
PLWN of a Ms. At step 32 in Figure 3 the subscriber group
of a nobile station M5 is identified on the basis of e.g. the nobile
subscriber identifier 1Ml (Inter- natyonal Mbbil e Subscri ber

ldentity) used in the GSM network. . Figure 4 shows the information
contents of thdionngiota i selvemiha BLMNOTbe mpkile station fosrontrolijipg sybserihes
t I%ge C?ﬁ; aﬁte )e( {r&gi@fraﬁé&‘r&. |Aé/5h?§ﬁribef eegistvatibn quioth h?eamwt'ﬁae onmjaiumyitem ger-
gome) iDLI\/N net moquY\%e %ﬁbgr{%ﬁlﬂ%é%ﬁaéi%%th%ﬁ?@%@ﬁg@%ﬁ%ﬂ Eﬁ@r aéc es&:@@earﬁe re-
served for the ofdbe ispesific &M cTypicedyithe subsaribar ragisiwtiop queta is pnegentedhe
home PlEWN gy AS lof @makinfurfPRinbRr of dirmdtanebus eubsttidef FegitrationsMFl i n
?s rrangggr t gSSe ekrﬁ)“\rgitigg [ygﬁfq B%§ bp@r& isg{ Pg_the PLﬁN,SthS Qnérﬁle' é’{atférg M is?’re%ist-(aSt
7 ti on qudered ip theusual marnep ae\presentad aboye irecenngcliemwith the daserip-| i ng
Ay h P o SERSOAGF S T cotn et st o & smaner
al | gcat ed to t HONSTBYbe Beé'?cgme% e"e&f'lff‘ﬂes@g@i‘rqfi’@g‘ r%ﬁ?n M%d%??ﬁ?erh‘ o
subscri ber 10egiRitMN; providesoceuritingpneams) aead arrgngasl fardhe subscribemgtoum nimunber
ot noton'ehP AR DO oSpg ik Ny re ufit il ue e
usual manner a§°ﬂb§§ bRo%y MAYRR ?%r%ﬁﬁ]ﬁ@c%sr @Hr%spﬂ Q? fiatiical ?Pﬂly Ses or IIfB?on
of prior art. Thelesinabieitogebn regigtratian tniitvahecen the ELMbCletati Whenothetrp-
i nven- ti QafRhalCsdiod LObSERBbeP YSdIstrdtionOgiath F6r tHRePLIIRY s tstéy i3anthguot a
's set for .1tg1 © number of registered subscribers in said PLMN is compared with the maxi-
mum value T, set by the operator on said PLMN, i.e. it is tested if the value of
counter 23, is equal to the maximum value T, set on register 22,. If the value
of counter 23, corresponds to the maximum value T,, at step 35 the registra-
tion of the mobile station MS is rejected in the visitor location register VLR. A
20 notification of a rejected registration may be sent to the mobile station MS e.g.
in a message indicating "IMS! unknown in HLR" as the reason or in the form of
any other appropriate short message.
When the number of subscribers of a subscriber group registered in
the network has not reached the allowed number, i.e. when the value of the
25 PLMN counter 23, is not equal to the maximum value T, set on the register
22, the value of counter 23, is incremented by one (step 36) in this example,
and the mobile station is registered in the visitor location register VLR (step
37). Registering a mobile station MS in a new visitor location register VLR, e.g.
in connection with location updating,-will require that the subscriber data of the
30 mobile station is deleted from the visitor tocation. register VLR of the previous
location area LA. In connection with deletion of subscriber data in the old visi-
tor location register, the value of the counter 23, of the respective subscriber
group is decremented by one in this example. The value of the subscriber
group counter 23, is also decremented when a mobile station MS belonging to
35 the group leaves or is removed from the area of a VLR for some other reason
than described above, e.g. when the mobile station has not been active during



10- PLMN, provided counting neans are arranged for the subscriber group.

| m : pl ementing the counting without restricting the nunber of
subscribers, as de- scri bed below, may be desirable e.g. for purposes
of ‘statistical analyses or if it is desirable to set a registration
limt val ue wodkhasLW | ater. When the op- erator has_set a

subscri ber registration quota for the PLMN, at step 34 the PGUFIEN,  of
regi stered subscribers in said PLMN is conpared with the nmaxi- mum
value T[err] set by the operator on said PLM\, i.e. it is tested if the
val ue of counter 23[err] is equal to 8he maxinumvalue T set on

regi ster 22[err t he val.ue of , counter 23[err] corresponds to the
maxi mum val ue ﬁ%rp%%t peél[odso?gw%ﬁpﬁg bydhe QP?@? tion of the nobile
station M5 is rejectedin thet akove desaibet qurinharg rembadimieat tHéLE’oupﬁméomeans
notification tha@ 'HRlefG S I on
VB e. g, ey ness‘@‘“*"."ﬁﬁ?i’; b Rounind ERhaldd in WebT B a1 o
or in the for m°81u" ing may 9@58 feg Ry cauptars gPUNtingse agdownwards or in

Wien the nufberstegs m‘umrerthareose ahitaSettihg the dnax:nwnovaluéﬂglaﬁﬂ%ﬁfbdnﬁg the 'the

netvor k has nokaii@agid emuﬁtealw.ﬂym AR e TE 10 B8 i gy e 25
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WO 98/ 15133 mary embodiment. If the value of counter 23, corresponds to the maximum
PCT/F1 97/00554yajye T,, the location updating of the mobile station MS is rejected at step 55.
The mobile station may be notified of rejected location updating by e.g. a mes-
20 sage giving "IMSI unknown in HLR" as the reason, or in the form of any other
- appropriate short message sent to the mobile station. When the value of the
PLMN counter 23, is not equal to the maximum value T, set for register 22,
the value of counter 23, is incremented by one (step 56) in this example, and
the location of the mobile station is updated (step 57). The subscriber data of
25 the mobile station MS is deleted from the visitor focation register of the previ-
ous location area LA of the mobile station MS, and the value of the counter 23,
of the respective subscriber group is decremented by one in this example.
In an embodiment of the invention, compilation of statistics con-
-cgr—ning rejected registrations.is added to the above described embodiments.
30 Compilation of statistics: may be arranged-e.g. subscriber group-specifically or
subscriber group and VLR-specifically. Statistics are preferably complled by
counting the number of rejected registrations.
Subscriber groups used in other embodiments of the present inven-
tion may be formed on the basis of e.g. the IMSI country code MCC or the
35 MNC information on the home PLMN. In the method according to the inven-
tion, a subscriber group may also be formed e.g. of subscribers of several



8 a preset period of tine defined by the operator.

I'n the above described primary enbodi ment the counting nmeans have
been ‘i npl ement ed by counters counting upwards in steps of one. The
countlng may al so be inplemented by counters counting e.g. dowwards or in

steps of r n one unit. Setting the maxi mum val ue r ‘PF%?
corrparl ng th@Bg&lglyﬁval ue of the counter with the maxi num }kﬁ@v r] has

to be appropriately ar- ranged for each counter inplenentation
sel ect ed. Figure 5 is a flow diagram of a secondary
enbodi nent of the inven- tion. In thig enbodi ment, registrations are

limted in connection with |ocation 10 wupdating, when the nobi |l e station
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| A functionality may be added to the different embodiments of the

25 invention wherein the arrangement according to the invention sends to the
operator notifications, e.g. when the value of the counter of one of the sub-
scriber groups approaches the maximum value set on the register, or has
reached said maximum value.

The drawings and the related description are only intended to illus-

30 trate the idea of the invention. The details of the limitation of registrations ac-
cording to the invention may vary within the scope of the claims. Although the
invention has been described above mainly in connection with subscriber
groups identified on the basis of the IMS|, the invention may also be employed
based on other kinds of subscriber group division or prioritizing.
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PCT/ EI 977 00554 : 9 PLIMNs.
Al nost any easily avail H",Hl"lgﬂ’!”imummr identification nay be used
as-a cri ter| on i n di vi di kg €D bers into different subscr| ber
groups. |f PLMN subscri bers may al so be divided m*@ | er sub-
scri ber groups ong?he basis of e.g. the subscriber identif 5“'?funber
field 5 NVSI of the IMSI. One way to divide nobile subscribers is
division into two subscri ber groups, the first group conprising (homne)
subscri bers of the PLMN network of theglimting visitor |ocation

regi ster VLR and the second group com prising the (visiting)

subscri bers of E)\ t her PLMN net wor ks. In the arrangenent
of the inventi® cribed above it is not neces- 10 sary to arrange

counters and register 5] f‘\%eﬂ%b o‘f%aﬁbhﬁ@%u%dﬁﬁ@ﬁré istfafiSA€in & nitbile com-M Sh
tolimt or foIIo subscrl E?'t&'ﬁ
ifig to

particul ar Bé }S%{ngwﬁﬁf& Sl&hﬁc{lﬁgfg éetésﬁoqcﬁ@'%é(fsﬂqgowb@f@ﬂ

the invention ﬁemnwanly storeitsa visitantbcation regifitart (VAR) oehafr aic tebiilzee dtint i on
M5 is perfq;" a’tiﬁe"fl-né‘iﬁﬂa?tﬁrth con{ﬁggég‘{ig% é&eofprl or art. A counter nmay,

however, allocated {o,.a for counting the nunber of
regi stered subscrl beréj"’éq}%a'\efmﬂé'llesﬁw&m’%?mo stsqr@srgqqugg,l on quota is set
on said subscriber gr eathmg‘ﬁhbscribleegfoupespemﬁalsubgcrmef regtstraﬂonlqdbm,to t he

invention may be takepqjhy Efrﬁﬁvfﬁéf%f‘éﬁﬁsdrfﬁgﬁdl‘g %SCI’I Visitor locatlon

ater set on th er gro

subscri ber registrat ta i
It is also pos'?plﬁeé d’gﬂ?aﬁi%ﬁﬁ?rﬁ ubsgrbergrolmy &Rdnt of the inventi on in 20
sone visi tiy | ocati onallewingtar ejerting the begistrationnofina cadbilensubgstilsan ianthg. A

spe- . Gif 'n)gsnﬁﬂqaééﬂo'i’iefeg%"t%“@/LmVéédofm 6 e sEBé‘&ibE} ??g?ﬁ%t@r‘-”huota

subscri ber vI's|tor
| ocation regi sgr@[ ﬁ\ﬂ_ﬁur@pe{ Hécwégnﬂy regl kmok;t% subscribers of the fespective
functional ity subgscliserapgods t o the di ffer ent enbodi ments of the 25

i nvention wherein the arrw ‘{@E@Bq NGaikP 1 Eq,épggr{td',q gn% ) t he

oper at or @stclflcatl e va ue o e counter one’of the
sub-- ri‘ﬁ%’?sﬁé)oups approaches t he maxi mum val ue set on the register,
or has reached saejectingdheueyistration of a mobile station (MS) Ththedvisitorigsa-and

the related degf idfidtd"(A'FD WAL the''sBBSGBel Pedibttdtion quota of the subscriber
group to which the mobile subscriber belongs is occupied, and

allowing the registration of the mobile station (MS) in the visitor lo-

20  cation register (VLR) when the subscriber registration quota of the subscriber
group to which the mobile subscriber belongs is unoccupied.

3. A method as claimed in claim 1 or 2, characterized in
that the step of counting the subscribers of the subscriber group registered in
the visitor location register (VLR) comprises the steps of

25 increasing the number of registered subscribers of the subscriber
group of the mobile subscriber when the mobile subscriber (MS) is registered,
and

decreasing the number of registered subscribers of the subscriber
group of the mobile subscriber (MS) when the subscriber data of the mobile’
30 subscriber (MS) is deleted from the visitor location register (VLR).
4. A method as claimed inclaim 1,2or3,characterized by
the steps of
comparing the counted number of registered subscribers of the sub-
scriber group of the mobile subscriber (MS) with a preset maximum value,
35 rejecting the registration of the mobile subscriber (MS) in the visitor



30. trate the idea of the invention. The details of the limtation of

regi strations ac- : ' e invention may vary wthin the scope
of the'clainms. At houmlﬁmuﬂmﬂmn”ment i on has been descri bed above nmainly
i n-connection with subsctibber® s =+*groups identified on the basis of the

I MSI, the i ' may al so be enpl oyed based on other kinds of
subscri ber g¥§§é5 Ivision or prioritizing. WO 98 0554
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CLAI M5 1. A nethod of controlling subscriber registrations
in a nobile com nunication system wheyqe subscri ber data concerning
visiting subscribers i mporarily stored in a visitor |ocation

regi ster (VLR) locatign deﬁls’@rdVLRé whein sai@d counted mumbemmatchre with kaid maxit her
conpri ses the swfvakie, and di viding the nobile subscribers into

subscri ber groups,

sub er rou -speci fi
subscriber registrati o%"ogy?ﬁ fhe registr3fon of the mogf%gl&ﬁqﬁ rYEﬁﬁtBB,'OCSf
subscribers re{jpBtregisteri f/LiRewhenisaid countedi pumber does egitsneich(w&R)sqniar
each subscrgbembaRup vaiid 10 allowing or rejecting the

regi stration of armbl e, su Lber.in. the. vj si tor | ocation yegister
(VLR) according to the ﬁﬂ'ﬁlﬁ?‘?‘{)@? cégﬁ?%l"r‘g?'%?r %]Lﬁ)to£4 charagteriz8er of
currently regi Sydhestapol sandingothermbkilesstafion (MS) e gpessage dndicatingsthiesreai ber

gr oup. racteri
0 P by the £ f%rttgﬁ r&ecﬂ%d‘iﬁtréé}ﬁ')nﬁé t& il i85 of fééédtlﬁb 'ﬂ\elrelgfstnjléstar htion of a

nobil e station (MS) in t&é“%tf’ggtaﬁrc‘?'m%’ in claim d; ngr ég‘?rs e (aJL‘R? t®fen the
subscri ber 10 egi gerdhibydhe stept of compiling statistics o the rejectecgleglsp'atlmsahi ch the

mobi | e subscri ber bel OT‘QQ méthSG%FEbZﬁ-/E ﬁ"@cah%n \l;IF atin |n a mdg VnitHudine
e

regi stration of he nsg st at |&
regi ster (VLR)® SYsigm Ersf‘ ?IQ%FFWQ]YB a9 §Fb§ §?J'E§€'F‘P8ér

group to whi chrarfe siaved lie s vistar lobatiorb egisters (VLR)u saidcmpthed. comprising the
steps of

15 sending a location updating request when the mobile subscriber
has moved to the area of a new visitor location register (VLR), charac-
terized in that the method further comprises the steps of

dividing the mobile subscribers into subscriber groups,
setting subscriber group-specific subscriber registration quotas,

20 counting the number of subscribers registered in the visitor location

register (VLR) per each subscriber group,

rejecting the location updating of a mobile subscriber in the new
visitor location register (VLR) when the subscriber registration quota of the
subscriber group to which the mobile subscriber belongs is occupied according

25 to the counted number of registrations, and

allowing the location updating of a mobile subscriber in the new
visitor location register (VLR) when the subscriber registration quota of the
subscriber group to which the mobile subscriber belongs is .unoccupied ac-
‘cording to the counted number of registrations.

30 8. An arrangement for :co'n'tr'olling's’Ubscriber registrations in a mo-
bile communication system comprising at least one visitor location register
(VLR) for temporary storage of subscriber data concerning mobile subscribers
visiting the area of the register, characterized in that the arrangement
comprises

35 mobile subscribers being arranged into subscriber groups,

means (23, to 23,,) for counting the number of subscribers regis-



3. Arrethodasclalrredlnclalmlor 2, characteri zedin t hat
the step of count”““ﬂﬁl“ﬂﬂ*ﬂ”&rs of the subscriber group registered in
the vjsitor |ocat conprises the steps of 25

i nereasi ng the nunber®of" regi Stered subscribers of the subscriber

group of t subscri ber when the nobil e subscriber

regi steredhﬁomhgf decreasing the nunber%é@?sétered
subscri bers of the subscri ber group of the nobile subscriber (M5S) when
t he subscriber data of the nobile 30 subscriber (M5) is deleted fromthe
visitor location register (VLR). 12 4. Amret hodascl ai nedi ncl ai m

|, 20r3, characterized by the steps of conparing the
count ed number tesed insthesksitor locatien raister &/LER) peneach subscriber greup.iaed gr oup of -

the nobile subscriber rhidns (@1! b2 02X fir IFREAgTBINGMBEE of Adbile subscribers

rejecting the fegl ?ééx?ttelrecf‘m%e%‘?to??o‘%a{ign ?eg‘?sﬁ%r e BAGR of the' sinkhg 'rb.O"

WO 98/ 15133
PCT/ FI 97/ 00554suits of the countlng means (23, to 23,). 11

location register (VLR mgﬂaﬁ@érﬂem&@ﬁnéwnmmmtewrwtfbﬁawdrmw -

mum val ue, and on of the nobile
subscri ber fh?é“%ﬁ gqrpg%;nqo&rgeans @W 2?1&9%-@{;?@@&[? %9& when sai d counted
nunmber does not mat ch aompare #alcounting xestihofithe gounting means (23, to 23,,)withret hod
as claimed in ﬁlpiéééthé&arﬁqufaﬂJe characterized by the step of sending

the nobile station ( ssa ndi catin . .son.tor the
rejection in response 'ﬁ?qﬂ‘% gﬁaﬁ ﬁ? ﬁ?@&? W@t'Péﬁ?Hﬁ!"m loca-

6. A nmet hot0 astien aegister i(MLIS) Mhsnﬁhez;ouatmglreaultancbtiwm'esdrmaximum ivaluee d by
the step of cOpfpieH, Agstati stics on the reJ ect ed regl strations.

Cat o syetem wbor o o\HIeBANEIROREor Bk ik P sy SR Wi o

t enpo- r acatign eegisterd MLR) avhenghe eouhtingateisulh and dhe praset maR)mun;aAawmet hod
conpri sing thegg not match. |
15 10. An arrangement as claimed in claim 8 or 9, character-

ized in that the counting means (23, to 23,) comprise subscriber group-
specific counters adapted fo
increment the result of the counting by one when a mobile sub-
scriber (MS) belonging to the respective subscriber group is allowed to regis-
20 ter,and
decrement the result of the counting by one when the registration of
a mobile subscriber (MS) belonging to the respective subscriber group is de-
leted from the visitor location register (VLR).
11. An arrangement as claimed in claim 8, 9 or 10, charac-
25 terized in that the arrangement is located in the visitor location register

(VLR).
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5. . 9. An arrangenment as clained inclaim8 char act er.i

zedin’ that the conparison neans (21, 22[err] to 22[err]) are
adapted to conpare the counting result of the counting
means (23[err] to 23[err]) wth a preset maxi num val ue,

reject the w&g tion of a nobile subscriber (MS) in the oca-
tion register (@Eﬁ? when the counting result and the preseﬂ@;’ﬁéfﬁ’* val ue
mat ch, and allow the registration of the nobile subscriber
(M) in the visitor Io- cation regi s%gr (VLR) when the c Ling
result and the preset maxi 2 not match. 15 @
arrangenent as clainmed in aim3 or/9, chara\$%er- i g"ih
the counting neans (23[err] to $3[err]) conprise subscriber group-

specific counters adqpre increnent- the result of the
counting by one when la O‘?WN idepfification  o¢:jper (MS) bel onging to the
respective subscriber group is .; I ovved toégegl s- 20 ter, and

decrenent the result of the 0_by one when the registration of

a nobi |l e subscri be A 1 fre~rgspective subscriber group is
de- | eted frjom t e~ | gca++oONn regi ster (VLR).

11. An arrangenent| as clai med I'liyggl aim 8,9 or 10, ¢ harac - 25 g e r |
z e din that the Jarrangene i acated.in the visitor |ocation-#egister
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