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The evolution of wireless communication over the past
century, since Guglielmo Marconi's 1897 demonstration of
15 radio's ability to provide continuous contact with ships
sailing the English Channel, has been remarkable. Since
Marconi's  discovery, new wireline and wireless
communication methods, services and standards have been
adopted by people throughout the world. This evolution
20 has been accelerating, particularly over the last ten
years, during which the mobile radioc communications
industry has grown by orders of magnitude, fueled by
numerous technological advances that have made portable
radio equipment smaller, cheaper and more reliable. The
25 exponential growth of mobile telephony will continue to
rise in the coming decades as well, as this wireless
network interacts with and eventually overtakes the .
existing wireline networks. o
The United States wireline network today has an equal
30 access feature called Selective Carrier Denial (SCD), a
feature that provides the capability for a teléphone
service provider at the request of a carrier, such as
AT&T, to block subscriber access to toll calling on that
carrier, but without restricting such subscribers from
35 making local, non-toll calls or calls wusing other
carrie;gg. In particular, SCD allows the wireline provider
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feature of wireline systems into wireless telephony

15 systems, particularly those of the United States in
accordance with the FCC's mandate.

It is a further object of the present invention to
incorporate Selective Carrier Denial into cellular
systems, restricting subscriber access to particular

20 carriers, groups of carriers or all carriers.

SUMMARY OF THE INVENTION
' A telecommunications system and method for selective
carrier denial provides an operator of a Public Land
25 Mobile Network (PLMN) the ability to restrict or inhibit
certain carrier-handled calls from a given cellular
subscriber, while simultaneously allowing other cellular
calls. In one embodiment of the present invention, a
restriction flag is included in a Visitor Location
30 Register (VLR) record for each cellular user. When the
user attempts to make a carrier-handled call and the
restriction flag is set, the Home Location Register (HLR)
for the PLMN determines.-whether the restriction applies
and whether the selected carrier call should be denied.
35 In another embodiment of the present invention, selective
carrier denial is applied to intelligent network systems
and methods. In still another embodiment of+«the present
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DESCRII®TI ON OF THE PRESENT | NVENTI ON
BRIEF DESCRIPTION OF THE DRAWINGS

FIGURE 1 is a block diagram of a telecommunications
system according to a first and second embodiments of the
present invention; ‘

15 FIGURE 2 is a block diagram of a portion of the
telecommunications system shown in FIGURE 1, illustrating
the steps for setting a carrier restriction flag in the
Mobile Services Switching Center (MSC);

FIGURE 3 is a block diagram of a portion of the

20 telecommunication system shown in FIGURE 1, illustrating
the steps for selective carrier denial;

FIGURE 4 is a block diagram of a third embodiment of
the present invention;

FIGURE 5 is a block diagram of a fourth embodiment

25 . of the present invention; and

FIGURE 6 1is a block diagram of an alternate
embodiment of the present invention.

DETAILED DESCRIPTION OF 'I'HE PRESENT INVENTION

30 The present invention will now be described more
fully hereinafter  with reference to the accompanying
drawings, in which preferred embodiments of the invention
are shown. This invention may, however, be embodied in
many different forms and should not be construed as

35 limited to the embodiments set forth herein; rather, these
embodiments are provided so that this disclosure will be
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FI GURE 1, theSﬁW%er(Vﬁg]ezﬂr é‘%?yorm‘?:‘éef I fﬁ%‘?ly ngﬂﬂ%o i‘é‘ i 79 {92 Hone
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Co, 008, il SqbpnlE, Lg%, WA St ool BE0ARS
1. IMBl is a piepie WRdiky mobddat Pflbéaﬂlaﬂr%u‘ifﬁbe@mmumcate with the
cellular network 10. A Base Station (BS) 24 is the
physical equipment, illustrated for simplicity as a radio
tower, that provides radio coverage to the geographical
20 area of the cell 22 in which to handle radio traffic to
and from the MS 20. _
With further reference to FIGURE 1, the PLMN Service
Area or cellular network 10 includes a Home Location
Register (HLR) 26, which is a database maintaining all
25 subscriber information, e.d9., user profiles, current
location -and routing information, International Mobile
Subscriber Identity (IMSI) numbers, and other
administrative information.  The HLR 26 may be co-located
with a given MSC 14, an integral part of the MSC 14 or
30 service multiple MSCs 14, the 1latter of which is
illustrated in FIGURE 1. IMSI is a unique 15-digit
identification number assigned to each mobile station 20,
and includes a Mobile Country Code (MCC) of three digits,
a Mobile Network Code (MNC) of two (or three) digits, and
35 a Mobile Subscriber Identification Number (MSIN), the
latter two constituting a National Mobile Subscriber

Identity (NMSI) number.
. ’ Y
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restriction information. 1In an alternate embodiment of
the present invention, described and discussed infra, the
carrier restriction information is forwarded to the

20 subscriber's radiotelephone, e.g., mobile station 20,
where it is stored.

With reference now to FIGURE 2, there is shown a
portion of the overall network 10 in-FIGURE 1 and a series
of numbers representing a correspdnding number of steps,

25 as will be described hereinafter. The mobile station 20,
upon powering up, initiates a registration message to the
.appropriate MSC/VLR (shown as an integrated device 17 in
FIGURE 2) in the MSC/VLR area 12 and registers the
requisite information therein (step 1 as illustrated).

30 The MSC/VLR 17 then signals the HLR 26 requesting the
subscriber data associated with the particular registering
device 20 (step 2). The HLR database 26, according to
the first embodiment, includes a plurality of data records
26A of carrier restriction information on each subscriber,

35 and forwards to the VLR 16 in device 17 (step 3) an
instruction to set a restriction flag record 16A in the
VLR database 16 if the particular subscriber has any
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~ request ed m al ] i I
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other MSC/VLR areas 12 within the PLMN or other PLMNs, a
Public Switched Telephone Network (PSTN), an Integrated
Services Digital Network (ISDN) or other wireline or

wireless systems. After the MS 20 initiates the call

20 (step 1, as illustrated) and establishes a link with the
MSC/VLR (also shown as an integrated device 17 in FIGURE
3), the MSC/VLR 17 determines whether or not a long
distance, toll or carrier access call is requested (step
2). _

25 If the call is local or if the restriction flag 16A
for that subscriber is not set, then the call goes out to
the proper destination either within the PLMN 10 or across
link 28 (step 6, as illustrated in FIGURE 3). If,

" however, the call is a carrier access or toll call, i.e.,

30 restrictions could apply to this particular call or type
of call, and the restriction flag 16A is set, then more
information is needed to ascertain whether this particular
call by this particular subscriber is allowed. The
MSC/VLR 17 signals the HLR 26 (step 3), forwarding the

35 pertinent carrier identification information, e.g., for
AT&T the number 288 representing their carrier céde, to
the HLR 26. _ -
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entered by mmacme&mﬂmkrejects the call and sends the reason therefor
| back to the mobile station 20 (step 7) which displays an

15 invalid carrier selection message to the subscriber.

It should be understood that the HLR 26 will also
disallow or reject a definition of a call-forwarding
number that uses a restricted carrier.

With further reference to FIGURE 1, there is shown

20 a Service Order Gateway (SOG) 32 connecting the HLR 26
with a Customer Administration System (CAS) 34, through
which a network administrator may modify the HLR database
26, on a subscriber basis, to reflect changes in the
subscribers' status. For example, if a given subscriber

25 becomes a non-paying subscriber for one or more carriers,
then a list of those non-allowed carriers is entered by
the network administrator through the CAS 34 and SOG 32
and stored within the subscriber data records 26A of HLR.
database 26.

30 It should be understood that restriction flag 16A in
the first embodiment of the present invention is
preferably a generic flag, i.e., the flag 16A in MSC/VLR
17 only indicates that a generic carrier restriction has
been placed on that subscriber, not a particular

35 restriction. The particular restriction information is,
as described, stored within the respective data record 26A
of the HLR 26 for that subscriber. It should nonetheless

¢
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restriction iﬂgs 1 g be avail ai? e.for_each subscri ber,_ which 1 ndicate a
corr espondi né Pt |1p4§} cPeyY pAYRitaPle £o% reReRoRbsEiber hEch | ag
16A, in iMBRcatenay mdrmspommg&Tmmbsiplﬁmw ot agpd Pt cal PRI NT
restriction, . O i_cat he.al |

restriction 5?é§§%8218 Scarr Fgr- ac’?%“é%nf%S r}fggﬁ sfS%bs&fll b‘g[\(lhilgl ﬁ%m)‘f‘%ydet ai l
herei ndft er.indicate an ItA’Igﬁ‘oulnksﬂmtb@mndeﬁkug)odlshﬁt an SPRENDNd
embodi ment OfeLiies KL fSPNere. , ckN¥eRL! 28 iy liRadBaPBYLhOT MR ydn bl ST Of

carrier restrictions out agartlcu SCri orage wthin
t he approprl%erekﬁ_q?v"q@l%lo e mﬁPeOfaCWﬁIbﬁCQﬂss callm,n deqoribedag or

data record {gphnesen8tPgil heepaihaetbalr carrier restrictions or 20 Ccarrier
restriction types_pay be‘t]?ﬁqrp Ioade to the VLR 16, which could then

performthe appr opFi & & ?on eXREOH or'diRint idned cERFPRE
restrilti on embodimertt icfh that p!rhaénpoim?emidmwme i e angayhﬁofh&aﬁ

Al ternativel e Xcessive arti al
list may be %O\A#oadeé? pre ergg ?%%thé‘{&lr% al’lag’ﬁgl y ca?lﬁ'ﬁh?‘é ¥ o be
accessed. | nsdbseribew dinr sterpoet \!ltbamttlm apprrpriaper VLRUlLEL uPdates to

the VLR 16 aéﬁaﬂﬁg_éodlé:ah{lytggggsgﬁr ymﬁftﬁﬁbftgafﬂlat@,ﬁc&atd%ta re?HP cri ber

restriction |nformat| It be unders t hat
t he above enB%H?ﬁ%ﬁPEJ-BH thee Parpigula¥ | FRERLEHN Festhichiensedor or

rel at etb usag@srrﬁeﬂ redtriptdvndeypeketiy se downlG¥dddetodenbatgapability
to an intelligent %NL §uch freephone 30 service, ,|.e.,_ a
servi ce wher® r}%\ \f#ﬁé" ey ﬂﬁﬁ“v&‘%aﬁl RRRRFEAYS, SRPeRigPR, i.e.,

the aforementioned carrier restriction function, at that

point without involving the HLR 26. Alternatively, where

the number of carriers is excessive, a partial list may

20 be downloaded, preferably the most likely candidates to
be accessed. In either event, complete, partial or
particular updates to the VLR 16 are periodically"
necessary ‘to maintain accurate subscriber restriction
information.

25 _ It should further be understood that the above
embodiments of the present invention may be adapted for
related usages, e.g., to provide sélective carrier denial
capability to an intelligent network (IN) such as a

_ freephone service, i.e., a service whereby a company has

30 a universal number to which all incoming calls. to that
company- are charged. When this number is dialed,
irrespective of the caller's location in the country, the
call is automatically routed to the nearest or most
appropriate office of the company, e.g., a central office

.35 open around the clock or a regional office open on
weekdays during normal hours. Selective Carrier Denial
may be employed im the manners described in the present.




incomng calls to that corrpanyh@g}getq_ggégg den this nunber is dialed,

i rrespec fsrﬁ qhe caller's | Tountry, t he pedidsoh22600
automatlwa fr’out ed to tﬂﬂ" H'ﬂiﬂ‘ t'ost appropriate of’?’?ce of the
conpany, e.g., a central offic und the clock or a regional
of fice open on weekdays during normal 5 hours.: Selective Carrier Denial

may be enployed in the manners described in - the present application to
restrict a caller's access to the univesmsal nunber, t hereby avoiding a
charge to that nunber by an ineligible dialer. Shown in Fl GURE 4

is a third ecahpdiceniomftd resprésent caVker | ®raccess chicr eﬂtieedlrm.urersal

I ncorporati y {s as .d A

parti cul ar, nlglfuié?rt gﬂ%gg&%Ral l%d'&% %II es %%% ggl ﬁ:%% gﬁﬂ?%b% he cal |
is then ineligible dhale®arest Service Switching Point (SSP) 36 whi ch
has conventi onal Shownseirri“ ?QG@WEtCi“ '1@ Fé:'”‘itl'l'l%ls émsbaihOREeidE £Heh as
set forthlntr er:g_ggta, P 36 communi cates with a Service
Cont r ol® Poi rﬁr‘f%ﬁ‘% e %dlrecteén’éau RC@@‘?H%’-%%IC%P@-FLBHS
therein, whifihtd ngd urde ddla ,r agudesteibedtalvgvd S =Bpaatiiulardt afher

et Or% ! En RSO % AHARR pRAOERRT BLEE A P R e B

MSCNLR 17 r ol e$h@rsubeutedi>e|tos tded | nearebe SSPviGe tSwitnehingr Point

dent i ficatiogehp 3¢ URDCHOHALICHoLOhPESCD 38erbhleh aILYRER! he

carrier iden erm nes ere are any restric i ons.
| f nonkd, theFenretienes(SHFbughereinposuehsasi eetofierthpiy, talggsgagg i s

forwar ded ba@#bi@st heTM@CMS@ 33% té&ﬁmﬂﬂlf‘cé‘@é with d28ePpeRedephedol

Shown in FI GURE is a fou nbodi ment of the, present ipnvention
directed to ?%%? pbPGP] n§;8cav1i1+%h ?@gﬁlm. %ﬁr'&asabflpmoﬂ—nFHnstaapabase
20A within theréhf, rmbtﬂle:lﬁtain@ma@ Bakab %te/mlﬁdsu@m reghde, for

I t b ber 1d ty Md d,
eXALe: 0 o RILERh OrAlnSUbSEL f‘fbm?ééb.&h.%mc S g,
that nidre palnconparad:aldr ietor edter idatisorecords rﬁ@;rmflnhelHLReq_al iad, as
described. Aper {?&é?! o&1 il F8£t¥x?&\;[ai%ag§fter tﬁ@pMEEZ%k”%a

correspondi ng nu carrier res [ carr
restriction rpgt:eSa§ i ﬁubﬂ@r%lé@éhﬂ saddditrenthe nBFPbe dovih@agedritrom t he

HLR 30 26 dajahageildataesh fderhesPeorveeddaC dd. the e ™Pil gnskati on 20

for storage
d analyzes the carrier identification and determines if

20 there are any restrictioms. If none, the call goes
through. 1If restrictions apply, a message is forwarded
back to the MSC/VLR 17 that the call has been denied.

Shown in FIGURE 5 is a fourth embodiment of the
present invention directed to incorporating carrier

25 restriction capability into a database 20A within the
mobile station 20. Database 20A, which may reside, for
example, in a conventional Subscriber Identity Module
(SIM) Card, may include therein a carrier restriction
flag, which-if set indicates that more particular carrier

30 restriction information is réquired, as described.
Alternatively, a multiplicity of flags representing a
corresponding multiplicity of carrier restrictions or a
carrier restriction list, as in the second embodiment, may
be downloaded, from the HLR 26 database through the

35 respective MSC 14, to the mobile station 20 for storage
within database 20A. In this manner, the carrier
restriction function may be perfo:smed within the mobile

P



9 wi t hi n dat abase 20A. In this nanner; the—carrier restricti on

function performed i & am;'n@e stati on Wit hout
usi ng alwoﬂéyﬁmt he- ai - R Qg?% 6B9

r reso 10. Fo if the
dat abase 20A indicates that a ﬂ ri ct ion applies and t he
subscriber dials an initial " 10" 5 to place a toll

call, then the attenpt is term nated at t he m)bl Ie station 20 wi t hout
i nvol ving the network. s It glpoul d be understood that the method
and system of the present i nvention is also useful where different

protocol s C%%thBhOz@OBéééif WBithoutPaain an 980e R0ENESM x | Feddiireescenari o,
the MSCNLR 17 in_one_s rHrT g% the P d_[]_fQOOmIéﬁl’%nteg%[ates
contacts th®fHLRhss BF er, ©°F. X3P O% hr ough
use of the |i|iﬁida£teé§ii:haat|aoncamm‘belrs rest»idt eon cappilées anddehieal

I nformation i s exchange » be,sgi d that
af or edescri & é“csi’ ‘?ﬁ)]{)]%ﬁﬁeﬁtlglf)r&ﬂ d&™ se %éﬁt ?@é ‘L“gca rair}gr %enlg}: capabl lity
to a tél ecophacieca itedd Qfé-tlemthsell &b waitempdnyisnFerningdied @t &dess on a

case- by-cas [ I [ records
26A, 16A or S'Ls?!tS oértgcl n_t e%H%IgMé%h ?ﬁ%lﬁﬂ%ﬁér %tucﬁg{

respectively. Anditheshewgkd 2og W‘P'ﬁﬁ;%o?‘ﬁeﬁhaFstPSSf“PFEPFln&D@aIﬁY%bss at a
br oader . of %&feé pﬁ%@ttamtaiﬂwéﬂﬂ:ioﬁahbsaQéoF%”sElfGﬂ' ametrxepeﬁﬂﬁexeeafﬁl er
access calls, referred to as restrig rr|

descri bed - hé&eeaks cote into °°r%a[ r@f-@“ﬁn&ﬁs gf% J.Irbf t he

dr aw nes, atmil:d lseenalrdor i biee MSC/VLR LhdnPblkh 9stgst emg_suclthea@dms 1900,

may Subscr| aded 18 BRESHRECLANethees  dalakorl ARROSE JF UG, N o2

(InterLATA) rr er arrier metion is
t hen pl aced engi hethet @k @jrﬁmr@p¢at endwi tthineughe use ofipphepriMid®e record

26A of the 'i'tﬁbraﬁfféaﬁ@l&?ferrﬁﬁﬁ)éﬁ as (e SUISH | Deda il | € dehigata. The
ri

nobi | e subsc] represented by npbile station 20 in the figures, has
the option ti ‘?"r’c@‘t’r%ﬁ‘xcﬂwgﬁd& i.e., the assigned carrier, on a per

.call hasis byt dinayi B 8afar that AbeesFZededdzABed rerbeiimerftd he
B- nunber. Furt her

hone _re uire the
user to use %‘?ﬁ"{/"cﬁ\e 58§F§héY§d cprrlggr“ciﬁn:(ﬁc) c%ﬁgﬁﬁgagy gﬁ’es %ind bar
t he user frdarelsdomyutiAtciains. system, selectively denying carrier

access on a case-by-case basis in accordance with the
restriction flag records 26A, 16A or 20A stored in the HLR
20 . 26, the VLR 16 or MS 20, respectively. Another variant
on this theme is restricting call access at a broader

level, e.g., all toll calls or particular types of carrier
access calls, referred to herein as restricted carrier
denial, described hereinafter.

25 With reference again to FIGURE 1 of the drawings, a
mobile subscriber in the PLMN 10 system, such as PCS1900,
may subscribe to a Presubscribed -inter-Local Access
Transpdrt Area (InterLATA) Carrier (PIC) in that system.
This carrier information is then placed by the network

30 administrator within the appropriate record 26A of the HLR
26, also referred to as the subscriber profile data. The
mobile subscriber, represented by mobile station 20 in the
figures, has the option to override their own PIC, i.e.,
the assigned carrier, on a per call basis by dialing a

35 Carrier Access Code (CAC) in £front of the B-number.
Further, cellular phone rental companies may require the

v 7



- 10 - It shoul d be understood that the MSC 14/ VLR 16 servicing

t hat nobj] e subscri ber hasThistShec€ B3@bd Rebidceli 0 USe a -d ier in
t he evenwoa?sﬁa?z?i cular PIC eb def.i ned forE{:ﬂH'{SB.f\@@lM VLR
16 and substitution with the def ﬂ,m |er is allowed. In this
manner, the subscriber of the no e's an 5 rmake both '
I nt er LATA, intralLATA and ot her toI | calls wt hout any restrictions.
Simlarly, a Gateway MSC (GWSC) 40, serp.cing calls to the nobile

subscri ber, as shown in FIGURE 6, may al so use a default carrier where
a particul andd €6 use JPAY ithd0dePi@vitied. chpribirs (Pam)eron atkél

originating fromt he b| | e ,subscrib war di ng) and
term nating Rhaaes, e"tﬂﬁ riRES ﬁﬁ?‘?l'&‘_’f‘k%n@| ?ﬁﬂﬁ’ 10 be routed
to the rel evant c‘fatrrlsélméxdcobell nndexrstwodCA€hakl Ghe d&SCauD.ﬂ/UaRriEs

i ndi cat ed a%%éﬁ?ﬁ: a?ﬁagﬁ{ngplég rsubscriﬁg}:e}ag]q:h%mahkagfzﬂgﬁg;pec{lséoams

bet ween cel I's reas rvely, or
ot herwse wia iefawid mavmiareanithe| event on partiqiplrir RIGrer peACotigcal |y

per f or med, ;ky@taéﬁﬁé@ R B aude@ wﬁzﬁvbﬁéramrsﬁlﬂ&lé@eﬁ% Owltypdat es

are al so pe med when power | ng-up the M5 20, descri
exanpl e, th&hespehadlir FATHET RS 2@11awed -3 adn |tlas$rma@a1%d the'

flescri geg i fbtﬂ@ékﬁlﬁﬁbéﬁn &f t heHd GdREh e f @gwl@sa a200ngaAt | ﬁaaénbbcéth f
nsert Subscrj b co c ac rdin |nstan odi ment o
the present YHY %ﬁ%& :lnﬂggﬂzﬁ% a?q’dEpP Sﬁt ‘?:L:ﬁ ]‘r‘\se E’éFh"é’F caPébility
currernl y 20restvaidtbbest o tmtmnrihﬂrll}e, SlabsGaltlamay eMgC, ¢amgcpPl Gieal | s.

It should be o] C, i e ]ﬁg [ n t he
HLR 26 thr oug#]?ﬁﬁgsq?} f%&ﬁéZﬂ‘%&g‘l n%%? deghdggeggcrl edilﬁn
connecti on Vi FGURE GUREL malpdaliseyy use HeR Qﬁféaﬂ-ﬁba&’rérﬁééﬁr dwhegre. &t

should ﬁélseléﬁlaﬂdm&t eed chat; g %t%%A%e&oorﬂs NakiH9mankey| to the
nmobi |l e 25 subsc nobj errogate the HLR 26

lli- .. €., | e station 2? H:ts&
and the pertdn€R °rlgd-5’ta§l|n@c JEhe t HEPLlR SUbSETEReTs Ui FRLt s
currerts | ocafdpwardihgh tded Pldd¥minatikly thereaan nganunbeQuQi:ebheaNB 20,

d th | i cabl h b h Iled
CUbscr bor GERSTE GRARRED MALoR oPues Ef detf Pl ofgnt bomnas a0

according to the CAC, PIC or default carrier indicated and

in that order.
When the mobile subscriber roams between cells 22,
20 Location or Service Areas 18 or 12, respectively, or
otherwise within the PLMN Area 10, location updates are
periodically performed, updating the HLR 26 as to the
subscriber's location. Updates are also performed when
powering-up the MS 20, as described. For example, the
25 response from the HLR 26, step 3 as illustrated and
described - in connection with FIGURE 2, forwards a
conventional Insert_Subscriber Data command which,
according to the instant embodiment of the present
invention, includes a representation of the carrier
30 -capability durrently available to that mobile subscriber,
e.g., only PIC calls.
It should be understood that the PIC information may
be entered into the HLR 26 through the CAS 34 and SOG 32,
as illustrated and described in_connection with FIGURE 1,
35 updating the HLR 26 database accordingly. It should also
be understood that the GMSC 40, coordinating a call to the
mobile sﬂbscriber, i.e., mobile station 20, will



1 In nmore detail and with reference to FIGURE 6, the GVBC.40
receives an ncom ng cal | (Eftl ee”tHaé‘Beb:lh shlated) to the
af orenenWP@Wé'H’sthl | e subscri ber ts ( st ep BEOT/VATE22608
information as to that subscri ber whi ch forwards
(step 3) the aforedescribed Iocatlon a |nfor'mation tothe 5
GVvsC 40, which makes t-he necessary connectlons and forwards this
information to the pertinent MsSC 14 anq VLR 16 for that locale (step 4) if
no pertinent restrictions apply for that subscri ber. In the

af oredescri hedRBESEe RO 05 Mdrid 't%s B]%PE' a%%g %@%g;%s 262 MO €

subscriber or user-as to particul ar types
carri er - r estheEean 28 t%a‘m% Sufrsrdden’ ﬁecurzseeaelmatmn smttéum aecarri er

deni al - errbo@lumlt 309l ethe rdgm;mgl Ihamdekeched i I pst r2§t [ the

conmuni cat i ons A %?I@%l ar %tg{]e“ ers. Altho 8h the’ se ect| veI y

restrictive® B LOFEE HFHVFaee a2RBL 2CRPEG| Bpe that

carrief denlcallledl stbsorilbse, allarifghich thifsreakidnmare Ebrivaedegesent

i nvention, the, gll bf’rs 3o9reater ease of inplenentation. For exanple, by
cat eg

use of 15 Dbroa orles of restrictions, there is no need to deal with
t he hundr eds, In mesies detaidr and witdnsreferéncs anosFIGURES ber ehke

carriers, a@ﬁsthﬁoci?éééﬂt'r@é‘tan mcdmrf%* Mi&”%%t?@% Qnﬁgniégﬁg%%

admi ni stration L th’ enent s, assom at.e onaFfiy, no new

comuni cat i &R grementionac obij e, gybscribexand mequestecdistepsuch as
NbblIEOAppIQ¢atbuﬁlﬁ§rinfdﬂﬂﬁtibﬁﬁﬁﬁ kﬁgthEEYSQBsaglbé§e§roﬁ ghe HER

aforenentlo d | Se crl the HLR 26

f orwards su gdl‘l r&hsﬁuo Pe\tf? %chgtl E°FEéFFFE%£89 dggation

It shoul d, avdocdinmjley, qu@@rmmm:b tthree GNI&Cd@(Da weLeh daakEA, thee
restriction o) ' D’h@ét tiye informati.on in t abase
20A may, nfahléﬁgéﬁg é&?ﬁé eac conz{ad Nid) %éa% s%rlerté Iﬁ@ﬁlroé’ccgf’dgggach
constitute Repbddent dMSCO54 wand SHER e bfchr ptbatl todate ¢svepd4inifhe HLR
26 or 15lownl ﬁédﬁértﬁﬁéﬁi:r QEEEQ:LEE?tons ap ?h? %@rc”i:hy@ glbskespeetively, in

accordance wt ]cjlescE ][_;) cion S| onnection wi'th the
previ ous enbodi. ore escmt mncbrﬂﬁtihrﬁﬁF§1¢FFPhSeMMd| ment

of the presbket pmaeaﬂloupoﬁ Car me¥Hile subscriber or user as to

particular types of calls, e.g., all carrier-restricted

calls, whereas the aforedescribed selective carrier denial

20 embodiments are primarily directed to restricting

communications via particular carriers. Although the

selectively restrictive embodiments described above
provide a more flexible carrier denial solution, one
advantage of this embodiment of the.present inventibn, the
25 fifth, is greater ease of implementation. For example, by
use of broad categories .of restrictions, there is no need
to deal with the hundreds, thousands or even tens of
thousands of different carriers, and the consequent memory
.consumption and complex administration requirements
30 associated therewith. Additionally, no new communication
protocols are necessary and existing protocols, such as
Mobile Application Part (MAP) signaling, may be used,
€.d., the aforementioned Insert_Subscriber Data MAP
command by which the HLR 26 forwards subscriber data

35 including the carrier restriction code.
It should, accordingly, be understood that the data
records 26A, the restriction flag information 16A ‘and



- restriction code, flag or indicator 75 added—te—the subscriber profile data
pr ot ocole, ghmsai d i ndicator i rMIsGH&etHQBE&%ﬁarél cul ar t g eNor85608 | €r

restriction applicable for that
12 subscriber. As di scusse , m

is stored, along with the

ot her subscri ber profil e dat 26 and passed to the VLR 16
I n the aforenentioned | nsert Subscri berData nessage. Wth reference to
t he subscriber call termnating s¢gnario in FIGURE 6, ‘the indicator

and other information is 5 forwarded from the GVSC 40, which got it from
the HLR 26 rasarictiveddfRematipn rifmrcf_teﬂ;taiharseﬁck%mhaﬂgemsteadgnﬁl to
the pert] ”%&g%&&éﬂ@umx&%n&h@iéggégé' RS{: §?88%&9”Eakﬁc%ﬁsncute

Cperatlon 0 IS carrier resent 1nvéntion in the
cal | ori gi natpontiemtelithes sabspmbsmprvﬁéletd@twmyqﬁ iigi Fdvee ELR cal |

t hat 10 regyi 188 [kAIdRled t BReMEErSH \écR %ﬁew ViR CRRCKok-hevd ndipcat or,
flag 16A, for arestrlctlon . %; strlctlons arelndlcated

def aul5t hanHF?Hﬁc'ébW]r%s ith @aeREdaRce wit inFien SRk foréhal
rrfllnnerd | f ﬁ.filecbﬂﬂee&‘iﬁh whiay thé padv&anQSembatimgntsd carrier calls are
al | owe at a , hen_ t he ttenpte , LS I, ase an roprlate
announcenent for o%%c?f) RS s b g: %%fsoflf#§§} . eWP°?ﬁ5‘ePﬁd|%%t %l%% flag
16A i ndi cat preskat davenddcrgl | aa_eraétowed:tard@li@mrﬂqde.t hEbhago oat her
carriers may Qg used A%C%éaaa' Yeo f tﬁgegguggtz!rlb%rrmgigf&ﬁ% call gpr oceeds

in a conventi onal nmanner escri or ot her toll
cal | 1& attprptegol. Sal@éﬁ@%&%ﬂﬂ@@@#ﬁg\aﬁb@l BAYtipulapptapei at e

announcenmenpNBdf-rier restricSidh! abpYichBlehEdal thier Bubalhrabegont ext,
when the GVBC 4 rece%%‘fs aﬂ 2Q j.ncom ng, call, V\%BCh nust be forwarded to
osER§ He the

the pertinef iGgtor lStStS FongWith t

restri ft | on&gﬁ&r aupisyribee G&ﬁ@fﬂ& fdatsd, 1iM ethi®gELRS26hand pasléba 26,
i.e., forwards ut_i | nfoor nre st n RE

6. i cn 1 oEBorfe VIR i et MeBtEREREEGAES AR SHRHE AR IIERE |
subscis ber . messagef. no résthi crefarenppl yta hecheal | spbsceiber call

convent| onakpimihe i ALl el Pod RIRE2E, Ehbotsli chie ol | other

term nated e on a carrier
information is forwarded from the GMSC 40, which got it
from the HLR 2 6 in a

Send_Routing_ Information_ Acknowledgement signal, to the
20 pertinent VLR 16 in the subscriber's current locale.
Operation of this carrier denial embodiment of the
present invention in the call origination context is as
follows. When the MS 20 originates a call that requires
a carrier, the MSC 14/VLR 16 will check the indicator,
25 e.g., flag 16A, for a restriction. If no restrictions are
indicated, .default handling applies and the call proceeds
in a conventional manner. If the indicator flag 16A
indicates that no carrier calls are allowed at all, then
_ the attempted call is released and an appropriate
30 announcement forwarded to the subscriber or user. If the
indicator flag 16A indicates that carrier calls are
allowed on PIC only, then no other carriers may be used.
Accordingly, if a PIC call is made, the call proceeds in
a conventional manner as described, but, if a CAC or other
35 toll call is attempted, then the call is terminated and
the appropriate announcement made.

s



call proceeds, else it, too,~Tstermnated. For exanple, if the nobile
subscri ber's "hone" is iﬁiisls?.ese ngel es “and the subscriber is currently

r oam ngWorPBI&IR1 Yor k, t heny eplaceg ubscri ber W@g@%@r om the
GVBC 40 in Los Angeles to the U"m, Ir I\/SC 14/ VLR 16 in New York
through a carrier, i.e., long carrier used in such

I nstance will either be PIC or a default carrl er in that order.

13 - It should be understooq t hat , although t he nunber of

di fferent applicable carrier restr| ctions is preferably small in
nunber, the nu chipe [ NY whief tHeOVever,
it is preferreg%%%?far% nu{lm%frié géis%}%mel#g&% eontbxt e@gr%rlpatﬂlégl e w t h
storage Wi 1GMS|¢ gReregeives @prineamingcaikani ¥ s@é‘fF a’r%e Forygrdedynal i ng.

I't should glsobe %%&ﬁbaedﬁdtatlzi h&caéséeae%%wﬁ%& ivyli gat ME PRY, be

resi dent W|th| n the datahase 20A of theﬁ B ¢@S€anner calls

ori gi nat i n§arriex ; SREEKACHACDES BFY HhPFRRY ¥ened THE 44 i fd58e net wor k
10. |y ot hgmpwitsgates |f:héherenate nnsrestr_-u_g_lons foovaaded wia hin the
dat abase 20A, aul t les, and t ali_p s A hrough to
t he netvxorl?eﬁ‘)ﬁ{?q%ﬁ a]%l‘déroxé% 3% s ag% set ag Eé’r"’lchct;{'a%l {:‘?Eﬁﬁg ﬁt

t er m nat es whistle wetspands apptbpr thee pmﬁuheerﬁaﬂata.ndieldlng udwr such as
on a displ y y Qued |5 ald s

enter the ﬁ.édllr:%%to% fol&\&ﬁg{r: %%%?f?&%ﬁs ?Jare tgrl%%r})gt%dgﬁﬁ t)}h'e source
in the - thef ceddedepreeds nepriesntional Y If BROGREFISF tFRklHANMder st 0od
that yphe af rl‘iﬂf&i?“ﬂ@féi dadi G Mermiddted. Ifdétiliéb%%Q.IZQ./é @faddr@dVs 20 may
refer to the HLléQGfor a,det erm nat.i on et her ri artlcular

carri er - ac@s 21dOMed SRTTLPY . | HheRRS &7t Prré*fteﬁd(ﬁ'e& tr oy

reference tis tthermbhabede 2Bdr exampler tid the dmﬂoa.bassulﬁ#&mhdr'rsthe
respective wones VAR 18 18oMakE1NA! L' ST DAL LMW 4RLAG ALY L her and

i nvol vi ng t Sy stem resour
previ ous desmamingorin sNew p¥estkerr édle@rrb@ducr@rit stportherplmm’c@r

15 proceeds from the GMSC 40 in Los Angeles to the pertinent
MSC 14/VLR 16 in New York through a carrier, ji.e., long
distance. The carrier used in such instance will either
be PIC or a default carrier in that order.

It should be understood that, although the number of

20 different applicable carrier restrictions is preferably

B small in number, the number of such restrictions may be
of any size. However, it is preferred that the number be
small enough to be compatible with storage within the
existing protocol mechanisms, such as MAP signaling.

25 It should alsoc be understood that the aforedescribed
indicator may be resident within the database 20A of the
MS 20. In this manner, calls originating from the MS 20
may be screened before entering the network 10. In other
words, if there are no restrictions indicated within the

30 database 20A, default handling applies and the call
proceeds through to the network 10. If all carrier calls
are restricted, the call terminates there with the
appropriate announcement to the user such as on a diéplay.
Lastly, if only PIC calls are allowed, only PIC calls

35 enter the network 10. CAC or other toll calls are
terminated at the source in the aforedescribed manner.



-the invention, and the scope of %he i nvention shoul d not necessarlly be

limted this description ] lat:dde presen
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CLAI MED | S: 1. | cations system having a
hone | ocation register, a pI urality of visitor location registers in
conmmuni cation therewith, and a nobile 5 station in communication with a
respective one of said visitor |ocationjgegisters t hrough a nobile
switching center, circuitry within said cellular communication - system
for carrier deni att; Sadbulid CUifune HedfPr el ngunderstood that tReCarrier
restriction t abas thl said hope I Ster,
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nobi | e 3st at |J€ﬁ$tlvmé¢%¢n La.e-d bY reflexsricse tar ther dagsbeiset | 26A means
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visitor |ocation regl ster, 15 .indicating a car rer restri c ron for
sai d nobi | e %8| okhaka; éeFﬁHi“éa?-BP‘W‘l a¥ifdion§ sefoing ﬁwm@n and

conmmuni cat i %%I\?h.ﬁ@l thd GER | 28 @ ot 186 Séﬁételﬂnﬂesources
wi.t hinp said hope | ocation

carrier restricti funct.i on
regi ster, for det%?%qﬁ%vd%‘?egﬁgfréﬁf:ﬁl"‘&a}?|‘é# Breketred| smpadiments of said
nobi | 40 ymat u.mplleme:msmlgl ctivel Hyrviele izl | £l ehéaréc@per@tft rt§é| ons
i thi id 0 t
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associ at ed sald carrier-access Ted to
sai d home | (ie8¢BiPF e st er Ther srope dofer theatimesent inentiand imdi cat or

flag is set,ifaichdaids Blied a5y rid | A0 T RELd OSBRSS mat ching



said carrier information agalna he*éﬁﬁTTtabLe_carrler restrictions within -

said carrier restriction ﬂﬂ : The cel | ul ar
comuni GHOI9YRTI8Y st em accor di ng's Mmﬂﬂﬁmr elr FGTHUA22009 v e
carrier restriction nmeans conprlses an indicator flag,
Wi thin said respective visitor |ocation reglster“ for I ndicating a
carrier restriction for said nobile station, said indicator flag being set
t hrough conmuni cation with said hone Iogﬁtion regi ster; and

15 carrier restriction function neans, within said hone
| ocati on k§t§£A1%9§ ggtern1n|ng whet her said carrier-access

cel lul ar cal sai station is restricted by the applicable
carrier restrlctlbns wht et hlebaxy cemmurications cgysteni bavingadabemet he

carrier inf O%BBEtQBnasfreﬁhéEéﬁ Wi bh saigdaeaEyi e&fac\m&ér gskhthan call
bei ng forwarded to said | ocation,register for said %etern1nat|on

when sai d |nH?EaFBPrFIagnlscgﬁTunéﬁPﬁleﬁrrFE?r?EéFhrct?B f&ncPPBhlfeans
mat chi ng sub8¢#16&r rireredniupidation wgehnat rébpeaﬁpt-e cahé eo€agaiar
restrictions within ' restriction

The cel | ul ar %Eﬁ%’ﬁ :ﬁ%#’cd'}?nsffgg%ggg%ma%ﬁﬁu{%lvé#ﬁ}lf s\ﬁﬁ'gr SehLEHaT o5 d3-

sel ective cacommnnneatibntBgstsmampnanrﬁraﬂsdenlal said circuiany

i ndi cat or, F% .respective visitor location register, for
|nd|cat|ng ap "of carrier restrictions applicable to said nobile
station, said . |ndacta%m%mﬁf%{ctﬂﬁnoéghabmumzctdnrb@m hosai d hone

|Ocat'ﬂﬁ reglé&&flaﬁnﬂeglster, for 1nd1cat£ﬁ§rﬁﬁi By C rle@R rfi bR g bhan
nmeans, within si FLE ctive ISI% i | ocation reqgister, for
deternlnlng FRBt-h gi §orafridr mgbd §SSHQFFEF RTeaPRA0f said mobi | e
station is restricted by&lébe:.ﬁtﬁpl ma:bi—iaefar rtet yieiiorct i mean,t hi insai d

i ndi cat or, sgb%mparrlg 1 ct| ncthp:gg ns. q§1ch|€$ th cag i er
i nfor mat i on Y] ilgfle \ﬁ e crels% | IFEPOREF gai nst
t he appl i cabbaidaheiner locatloesregmstens ﬁprhsalsatdveh}al resbricting

15 a carrier-access cellular call of said mobile subscriber.

2. The cellular communication system according to
claim 1, wherein said selective carrier restriction means
comprises:

20 an indicator flag, within said respective

visitor location register, for indicating a carrier
restriction for said mobile subscriber, said indicator
flag being set through communication with said home
location register; and '

25 carrier restriction function means, within said
home location register, for determining whether said
carrier-access cellular call of said mobile subscriber is
restricted by the applicable carrier restrictions within
said carrier restriction database, the carrier information

30 associated with said carrier-access cellular call being
forwarded to said home 1location register for said
determination when said indicator flag is set, said
carrier restriction function means matching said carrier
information against the applicable carrier restrictions

35 within said carrier restriction database.
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. 20 , 4. The cel lul'ar communication system according to claim1,
wher ei n said selective carrier restriction nmeans Conp&io88722600
an indi ¥P8F2TBLy, within said nobile station, for i n‘drcan?é '

restriction for bdl d-nobi | e station, said indicator T rROSRE HAgB RS Ret AL LUGN

sgi d hone location register; and 25 aced
mm“lmmmmm unction neans, within said homellml%um lﬂ" "
regi stee ors er mjni ng whet her said qarrier-access f said

nobi | e station iis restricted by the applicable carrier restrictions
within said carrier, Ther@émhmh'ro&oﬁ\ﬁhabaae;ohheysaenﬂ elccionfdd hia tticon

associ ated w hsaldc rriger-acc ceII || I o, ed to
sai d hone | oFaBiBntr HPETRI™ 135+ aﬁet}e(fgtlér Lél ol %SStgﬁﬁgﬁ'og‘algi (I’%dl cat or
flag is set, compttisasr:i er restriction functlon means mat chi ng

16 the carrier i Qtnor%i@é&&gal %Be a0R i f@%gce_@{,&l Q,rlsrﬁ%trrl ction

within said carrier restriction ase.
cel lul a¥ confosatiphoregisten aéesr éﬂﬁ@cﬁGl@BalanPi-ur\ﬁﬁélté’ t‘Pf carrgbqrd

sel ected car E'e%rtxrl‘:‘c‘i:tlrdrFst lmé%@rséﬁé mebile subscrlber, Faid
i ndi cator fl ag, hi n_sai d nobi | sta ion, for, indicati.n a(i]rler

restriction P-6F31§§|t6’rrrmllng §F§t it GO SAGT e W

conmuni cat i O ocatioch tﬂ’ég‘;’_@t@xf,ewﬁ:t | ve visitor |ocati on regl st er; an
carrier restriction function_nean re lJ V&,

| ocation register, for SFet& M ﬁﬁﬁgr&ﬁm%f“ﬁ%rf‘zrgc%'%%ﬁel%%r% access ccegﬁ Lﬁ ar

cal |l ofi0sai drla@spedmbxd evssatonn locaehon i cegd shem ef Boencettermirging al ity
of carrier restiiehl Qg ca,[ -a%@ses 1 15A1: r@ﬁl %itsaéld)%ﬁnﬂréad

within said respectlve VI SI t1on regi ster, e carrier
i nf or mati on ss¥ssiviker wiish %ﬁiltlé?ﬁfﬁfbr—‘%tcé?@ cAnRYigaklg | carriaping

forwarded to qaid-7asSRGE | VRithdht Orséﬂ&at iiAildioxt,er fQidsaidhrrier
determ nation when said indicator flag is seé}nsal d carrier

restriction MARENIHEIRANs THRACHHRY 1§‘eaPﬁe cRRFFBENENf oF MRt | SRR st the
applicabl e camficHmated iddorintddneitniddiid carrier-access cellular

call against the applicable carrier restrictions within

said indicator.

4. The cellular communication system according to
20 claim 1, wherein said selective carrier restriction means
comprises:
an indic-ator' flag, within a wmobile station
associated with said mobile subscriber, for indicating
flag a carrier restriction for said mobile subscriber,
25 said indicator flag being set through communication with
said home. location register; and ,
carrier restriction function means, within said
home location register, for determining whether said
carrier-access cellular call of said mobile subscriber is
30 restricted by the applicable carrier restrictions within
said carrier restriction database, the carrier information
associated with said carrier-access cellular call being
forwarded to said home location register for said
determination when said indicator flag is set, said
35 carrier restriction function means matching the carrier
information against the applicable carrier restriction
within said carrier restriction database.



said respective visitor |location register.’ . The cellular:

conmmuni cati on sgstenlaccordlng to claim1, wherein Sakﬁ'ﬁﬁ%@?ﬁéon
carrier MR 9827384 on neans conpri ses: L

MLLIuILéEHLLLEﬁl+£L§tat|on for indicating a pIuraIit of 20 _carrier

‘restrictions applicable to said nobile station, sald aceb

_ M{'ﬂlﬂﬂ“mmnm rn with sai'd hone | ocation regi st er lﬁﬂl
onlfunction neans, withig said nDblle

deternlnlhg %héther;sald carrier-access cellular call of sald nobi | e

station is restriopgd by tiea ARRbdbl Ga R | SFst @B tabEst@NSg 4 hi n

said indicator, sald carrier 25 ,restrlctlon function. neaps mmtching the
carrier infor@RiBnl asirrein F3H4 eelgied ca’f?’é%‘?‘r'e?e%%%%gl%l‘}‘%ﬂ%? cal |
agai nst the agphpeobes: carrier restrictions within said |nd|cator

7. The ceIIuIar communi cat m_ accor to cl

said sel ective carrier ?’%stlrr} %?%egﬁg con‘ﬁ%&b’g g?‘?&t o?t\:m‘b}

i ndi catidg atasSfocizteesd witch csaid emobibe rsitmsimlmapj |fxablmdbca;’alm1g nobi | e
station.

8. The cel | u‘?rrlggrrrrﬂensltcrajtcltolnosn sf;s? ent %%%or ki br?‘g} S os“lPsmrl.kL)g Sald

sai d i ndi cat oknddaptesesbeiny agethditdaongd ofonmpaicasitar vath|e$a1d

restriction reg é@@ivsa@igléer%éaap&lfe§1@éé9n and 9.~ The
cel lul ar connunlcatlons system according tqg cl aim 8, wherein 5 said

particul ar-carrier rest??%?%?ﬁlF@ﬁﬁ?&ﬁﬁé?nnguﬁﬁFFPBrm%%%%sswbEP+% $atdsaid

nobi | e 10 Si»aépeauve v151tor 1roaimenc%égﬂ§crelepmm C@ét@ﬁﬁlﬁi{ﬁé em
according to ¢ es_a

i cat | ve. of WBEFERE| BT SytEieRragtere GrbiRiah AT 6F CBpfe pdbite
restrictions. siBscriber itlresthdctel blyarefemanviedio anspbysakitwcedr di ng

to claiml, whgreig, resﬁﬁ@tioﬁ%”ﬁpb%é&ﬁfé‘ £80 SR YN LGREERGOLE L

sai d respectlve VI SI tor
stored within said respective visitor location register,

15 the carrier information associated with said carriex-
access cellular call being forwarded to said respective
visitor location register for said determination when said
indicator flag is set, said carrier restriction function
means matching the carrier information against the

20 applicable carrier restrictions stored within said
respective visitor location register.

6. The cellular communication system according to
claim 1, wherein said selection carrier restriction means
25 comprises: _
‘an indicator, within a mobile station associated
with said mobile subscriber, for indicating a plurality
of carrier restrictions applicable to said mobile
subscriber, said indicator being set through communication

30 with said home location register; and
carrier restriction function means, within said
mobile station, for determining whether said carrier-
access cellular call of said mobile subscriber is
restricted by the applicable carrier restrictions within
35 said indicator, said carrier restricton function means
matching the carrier information associated with said

» ~



regi ster through the transference fromsaid carrier restriction database of
subscrlber groflle data about a nobil e subscriber associ at

nobi | e Yon thereto, said indicator conpri si ng—a—pe

dat 'he cel lul ar comruni cati ons syst rnsﬁccBrdln to clalm

dicator is within said nmobile- st fiag cplaged
ﬁw w"‘! % § said hone | ocation regi sﬂ I ng
wnth*sa LMD tin through the .19i ransference i er

restriction database of subscriber profiie data about said nobile

subscri ber t hesetPersabbebsdi 681 Dn188NPEASL ngagaﬂﬁétl ophef sppdidfAbldata.
13. The cellul ar, communj catj ons s Egnlaccoé g to.claim?7, wherein
sai d |nd|cato?aFEl%ftﬁ?ﬁtgéFélﬂBﬁi¥é 19 FB5daiR8EFaERE with a nobil e

subscri ber, said respective visitor |ocation register comunicating
with said nDblle statio r f e
profile data about%Saldgﬁ%b??%iéglscrfﬁw Jféﬁa%h%rgpg?ega?ggg%gah tgP
conpri sisng a gbaimch, ofhewaih datid selective cartier Taetratrbdabar means
communi cati ong, rﬁ%ﬂ@é@ AGE Ol iR o ‘Ebi" Eh&lcé(\g &'a{E lea tSQJrQ %%.r%&te'rve
carrier restriction neans Is_res] in Scti ber entit

in said nobi |7ée§taw5hoasgaeita€e?alw f-ﬁ ﬁaﬁﬁbmpbléﬁwlﬁa?ﬁ&lber 15.
The cel lular communi cations systemaccording to claim 1, wherein 30 said
carrier-access ceIIuIar al | |nates fromsaid nobile s .

8 eSS L6 Y TheThR) pellitd MR ers, SV8kel BERFASE0 O ai m
1, wherHhn claia d Gar mimreiccesmick!| |indicatabtr teompnbses at sdildgnobil e

station. o indicacie of 1SSl AL COIALEALLGDS, AUSLEMLBET LN 1O

claim1l1, wher rrier-access celTular ca
Intelligent NEOMBaRdcmnbmhﬁcaubequber 18. The cellul ar
communi cations systemaccording to claim1l, wherein said carrier

restriction neans allows non-carrier-access cellular calls to pass.
19. The-cellul ar 8emuRPEaffbhdlay FAMUHCHtd RS §83§P§|ﬁFf°rﬂH§9éFﬁ

15 claim 8, wherein said particular carrier vrestriction
indicates no carrier-access calls for said mobile
subscriber.

10. The cellular communications system according to

20 claim 7, wherein said indicator comprises a flag

indicative of a multiplicity of discrete applicable
carrier restrictions.

11. The cellular communications system according to

25 claim 7, wherein said indicator is within said respective

visitor location register, said home location register

communicating with said respective wvisitor location

register through the transference £from said carrier

restriction database of subscriber profile data about said

30 . mobile subscriber thereto, said indicator comprising a
portion of said data.

12. The cellular communications system according to

claim 7, wherein said indicator is within a mobile station

35 associated with said mobile subscriber, said home location
register communicating with said mobile station through

the transference from said carriex restriction database



said nobile station is restrlciﬁuqul,usﬁ_Qi_a_SLngle carrler mnthln sald :

cel | ul ar ©communi cations system 10 ' The

communi c¥P8¥2778Y st em accor di ’mmuumllmﬂu Mﬂhet:r ' @ﬂﬂ?q%’ﬁfﬁ?
updati ng neans, in comrunicati ocation regi ster, for
updating said carrier restriction database. 21. A nethod for

sel ective carrier denial in a cellular connunlcatlons 15 systemhaving a
hone | ocation register, a plurality of visitor |ocation registers in
comuni cation therewith, and a nobile sf@tion in comunication with a

respective ong Oéuﬁéaﬁlsefl bebr! 96900 LRGY! Uatd ik SiBlld fher

swi t chi ng center, a cafrier restrict])on database wthin sal

| ocat i on regithexetqr said ipdiraBO¥ ngOTPRLENT ifePorEdoni of | 8aid LAtFa cabl e
for said nobile subscriber, and an 20 |nd|cator mnthln said system said
I ndi cator in conmupi catj.on h_said carri i ction database

within said home |ttati r c?ﬁ'f“&“ﬁ‘ﬁﬂF&%’?%rs%%t?% aggoxqing to
carrier 5restredinong wheredndsabdi iﬁdMamomn.samJtmnsal slobklaostatigi i si ng
t he stepg er. o]

carrier- access cé :f'a‘fed WIFP S?"Sd \%‘Igg'ﬁ'tgr ss@g@g}qbf%gagoaﬁ%é%"&&ge

i f said indi catetor RIALIHAEIStRr stommunicating with said onelekls ng a

carrier 'denté\‘f_é@ioﬁth%thC%rHé of r A5 EESSesEl | BEATsiAldr iR x pro:?ﬂé] home

| ocation register; .and determning, wthin sa d hone

| ocation regi@et, ak?cfutséad-dcé‘PPFLéF SubSEHERRY (HRATHR cHRRIG }RA1F3E%Rd

carri erig dentédysrisDiig S&i gorolbh cobt 84i@ndata sai d
19 carrier restriction database, said carrier-access cellul ar cal

being denied if said carrier identifier matches said restricted
carrier identifierl4andisaickldarldrecomueisations spsten aaccatdingg ooeedi ng

If no match qgﬁgﬁé;l, wherein said selective carrier restriction means
is resident in a Subscriber Identity Module in a mobile
15 station associated with said mobile subscriber.

' 15. The cellular communications system according to
claim 1, wherein said carrier-access cellular call
originates from said mobile subscriber.

20
16. The cellular communications system according to
claim 1, wherein said carrier-access cellular call
terminates at said mobile subscriber.

25 17.. The cellular communications system according to
claim 1, wherein said carrier-access cellular call is part
of an Intelligent Network communication.

18. The cellular communications system according to
30 claim 1, wherein said carrier restriction means allows
non-carrier-access cellular calls to pass.

19. The cellular communications system according to
claim 1, wherein said mobile subscriber is restricted to

35 use of a ~ single <carrier within said cellular

communications system. _
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ot herwi se said carrier-access cettutar—catt—proceeding. 5 . 22. The
met hod according to claim 21, {a asent insle i @i Cati or is wighi y said
respecti WO R | ocation reME‘@“Mm“m mm [23. Tﬁ;gpﬁgﬂ%ﬁw
according to claim 21, wherein ¢ hCagor=1s wWthin said nobile
station associated with a nobile subscriber. : 24. A et hod for
sel ective carrier denial in a cellular conmunications 10 system having a
hone | ocation register, a plurality of Mjsitor location registers in
comuni cation therewith, and a nobile station in communication with a
respective one of 29ai d ThHes iceQlulagatomfiuibgaisios dytmugaccomine to

sw t chi ng .center carrj r.estriction database within said hone

| ocati on regics}taéf“ ar fur%hexi i ?nr@é’illsnldlgc'he carrier restrictions applicable
for said nobile statiompdatdngnmeédns, i hdi camounigdation suitd ressishdiome

visitor | ocati egy s ey | cad : | £85% : ' _
restriction alp?%lglt&g’g% ei’te 3'52:aird nobi %?dégéﬁgon, sai ne%%rocf%é(;‘%pi{élg%% t he
steps of: database. - determ ning, upon occurrence of a

carrier-access cellular call, the carrier identifier for said
carrier-access cellular_ call,; ing the carrier

nd_20 . ¢o
identifier with s@&% at® | BgEhoghLon, sedective ?%%F%?%Ti gk hiR &id

i ndi cator, sagllafidt ecoagoAisacebhsl asysain heiviggdeni Admef locaticmi d
carrier identifi.er. matches.one

' at | t ' . tricili
winin o egedln car BRITRRE YA T ERE 30885 En aehetang A"
proceedOdng i fcommureication theomwith,25and a mokble lswkstoibéor in
sel ective Calddpunfitildiod Nudehe! bUl AefOMIRL cUdLNBe  saiaSyeisRaving a

home | ocation Tegr , a plu ity visitor |ocation registers Iin
conmuni cat i ol QARSEION MeIiSRETE, nBLFREr e TTRFETIT R AR ER3IM Within

respective ongf AShE Ybehtebnl HeRjidter eghst €h8ibREOHEN thed D@ Lier
swi t chi ng -center, a carrier, restriction datahase within said honme
ocat i on r g R ICHLBE FHRMLGEPHS ERE E3LH SPHIGS RS GHE Sl FR%b ¢
for saild nobide Sifdicatorndridhin said system, said indicator in
20 communication with said carrier restriction database
within said home location register, said indicator being
set if carrier restrictions for said mobile subscriber
apply, said method comprising the steps of:
20 ' determining, upon occurrence of a carrier-access
cellular call, whether said indicator is set;
forwarding a carrier identifier -for said
carrier-access cellular call to said home location
register; and
25 determining, within said home location register,
if said carrier identifier matches a restricted carrier
identifier for said mobile subscriber in said carrier
restriction database, said carrier-access cellular call
being denied if said carrier identifier matches said
30 restricted carrier identifier, and said carrier-access
cellular call proceeding if no match occurs.

22. The method according to claim 21, wherein said
indicator is within said respective visitor 1location
35 register.
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i ndicator within said nobile sfafrﬁn*assee#aLed_-Ih a nobil e subscri ber,
sai d I ndi cat or |nd|cat|ng e carrier restrlctlcn1éya% |cable
to sai d NWb8/2F781 station, 'erm mﬂ) SI g the sPEF

determ ni ng, upon occurrence of a cans el I ul ar caII the 5
Carrmemmu¢ﬁnnaikimm&br sai d carrier-access cel Iular call; and

conp identifier with said at | east one carrier

restal sald i ndi cator, said,garrier-access cellular call being
Sald carrier identifier #&tches one of said at |east one

carrier restrictigas Wl ﬂethod é@tﬁgfg@ﬂbc%%nai‘ﬁdzia' Qh‘é%“?%ﬂﬁcess

cellular call proCéeding i 6

cel lul ar comindicatpsnis syhthin mamakile ssabipacaspefintghswath said g

plurality of \uih3hlOkuhaeatibar .registers in conmunication therewith, and a

nobi | e station in comunication with a respective one of said visitor

| ocation registers t hrough a nobile switching center, conprising: 15

a carriger restrickigqn datadesed Wdhi seiabdl{a@nﬁ:a{maéﬁ OBeneglSt# , afor

i ndi cating th arrier restrictions applicable for said nobi S atlo
an | ndi cat or CSHTHAF sSPTRPBLERtTTTe " BVatEdy FoEihy of (agTe: dPoRFIP
I ndi cating arplglisazleu:t y af pharaletyr eft mMigiitors Jaqzrpﬂtxmbl Eegmsisard dabi | e

ndi t h d h
station, sa SFEpnd, &3{1(2};8{ Ot hRPERd £ 7E EH&OLQ mwf[“ ct|onVMf unc?ﬁl o

Iocatlon regi carrier res I'on
means, W thi WOSW@J-IC@;‘;G@G% i Y&thi st giespectivecapnen eEgisaiag  viedtor

det er mygi ng %@:hﬁgbns?fégléﬁéfé erg as&ﬂ&%xc%buh:%t%hl dakaPRisé withimobile
station is restrj plicable carrier estrjctlﬁgs w thin said

T botor” cgaud Hamer Yocttioht regiptez. 2EARG| RHet RBTEAEE or
information restrdttdeonat applichbia dorasaidr mebdides stblskwidergal landgai nst

t he appllcable caril ylctj sald [N 4cator

27. A cel | Gt Egﬁrﬁﬁﬁggat‘f’g%l%y a%%Sh]ée% Q‘élﬁé "L‘r oca? or}ocf?&ls?fler

a plurality a‘bgus@etrorfdroo.adll@atn.@gl @tteﬂealsra coengArrieroresioicrion and a
mobi ['eqs ??}11%51% CQPUNLLRA | OBt 18 AchBSREELLYE 0BGl SRikfod Sitor

| ocati on regi
comprising the steps of:

determining, upon occurrence of a carrier-access
cellular call, the carrier identifier for said carrier-
access cellular call; and
20 ' comparing the carrier identifier with said at
least one carrier restriction within said indicator, said
carrier-access cellular call being denied if said carrier
identifier matches one of said at least one carrier
restrictions within said indicator, and said carrier-
25 access cellular call proceeding if no match occurs.

25. A metho_d._' for selective carrier denial in a
cellular communications system having a home location
register, a plurality of visitor location registers in

30 communication therewith, and a wmobile subscriber in
communication with a respective one of said visitor
location registers, a carrier restriction database within

- said home location register for indicating the carrier
restrictions applicable for said mobile subscriber, and

35 an indicator within a mobile station associated with said
mobile subscriber, said indicator indicating at least one



21 . through a nobile sw tﬁm—ng—eem-e%——ee#pu Si ng:

a carrier_restriction database, hone . I ocation

i ndi cati nYOM@TB4rrier restrict mt@w!mﬁﬂ sal d nogﬁ?)gg?{zt‘?on

an indicator, within said nobil nd| ati ng a plurality of
carrier restrictions applicable to said rmbl I e station, said indicator

bei ng set t hrough communi cation with said hone | ocation register; and

carrier restriction function neans, Wittlijl at | east one of said npbile
station, said respective visitor |ocation register and said honme | ocation

regi ster, 10 ciﬁléietﬁé@ﬂbﬂgoﬂhﬁﬁﬁﬂcﬁlé’ €& & £ -ROSERS %é&%efm | of
sai d m)bl le station is stricted 2%/Fthe aPpI i cable carrier

restrictions St%iTeshed %%{?R’f’eﬁlq%s'ip? dat abase, carrier
i nfornmation associ at ed @étdrmiaiithetanpbar oaceesenee|diilaacaeelibr-accebei ng

When sai d | nehroPRF] G81; °Ehe! SRk LA AN .Y o2 T AR R AN O
mat chi ng 15 tdecess reellubdoremtl prasdai nst the applicable carrier
restriction within sai d.GabLl-flg the baHikd! iMRAA3IAASGith said at
least one carrier restriction within said indicator, said
carrier-access cellular call being denied if said carrier
identifier matches one of said at least one carrier
10 restrictions within said indicator, and said carrier-
access cellular call proceeding if no match occurs.
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