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(57) Abrége/Abstract:

A cellular radio communications network has a plurality of mobile switching centers each having a plurality of base stations with
which a mobile subscriber may be connected. A plurality of mobile switching centers serve as the home exchange for a plurality
of mobile subscribers. A plurality of mobile switching centers serve as the visited exchange for a plurality of mobile subscribers
for which each Is not the home exchange. A data network interconnects each of the mobile switching centers. A subscriber
Interrogation point Is connected to the data network and Is associated with either other such points or a group of mobile
subscribers. The subscriber interrogation point has a memory containing information associated with each mobile subscriber
Identifying elther its home exchange or other interrogation points able to identify such home exchange.
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ABSTRACT OF THE DISCLOSURE

A cellular radio communications network has a
plurality of mobile switching centers each having a
plurality of base stations with which a mobile subscriber
may be connected. A plurality of mobile switching centers
serve as the home exchange for a plurality of mobile
subscribers. A plurality of mobile switching centers serve
as the visited exchange for a plurality of mobile
subscribers for which each is not the home exchange. A
data network interconnects each of the mobile gwitching
centers. A subscriber interrogation point is connected to
the data network and is associated with either other such
points or a group of mobile subscribers. The subscriber
interrogation point has a memory containing information
associated with each mobile subscriber identifying either
its home exchange or other interrogation points able to
identify such home exchange.
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CELLULAR COMMUNICATIONS NETWORK DI N

SUBSCRIEER INTERROQATIQN POINTS

The invention relates to cellular mobile radio
system networks and, more particularly, the routing of
messages for roaming mobile subscribers within such

networks.

The public telecommunication systems can be divided
generally into two components; the public switched
telephone network (PSTN) and the mobile subscriber
network. The latter category consists of very many
mobile telephone subscribers ("Mobiles") who remain in
communication with one another and with telephones
connected to the PSTN by virtue of radio links within a
plurality of adjacent cells. Each cell is illuminated by
the radio transmissions from a particular base station
which covers that cell and which is in turn coupled to a
mobile switching center ("MSC") which controls the radio

linkages between many different base stations and their
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associated cells covering a given geographic area. Each
cellular exchange or cellular system is made up of one or
more MSCs and 1its associated base stations serving the
mobiles within a particular geographic area. Mobile
telephone systems are connected to the PSTN to enable
mobile subscribers and land base subscribers to freely
communicate with one another and are interconnected with
one another in different geographic areas to comprise a
network.

Each mobile subscriber is associated with a
particular home MSC or home location register which
maintains a record of all relevant information associated
with that mobile including the type of telephone service
and options it has selected to receive. For example, a
home MSC will store a mobile subscriber’'s mobile
identification number ("MIN") along with its electronic
serial number identifying the particular mobile
instrument; the categories of service for which it is
contracted, e.gqg., whether it has call forwarding or call
waiting or whether it may originate long distance calls
o certain specific areas or not; and other subscriber
specific information. When the mobile subscriber is
operating within its own geographic area and calls to and
from the mobile are being handled through the mnobile’s
home MSC all of this information is readily available and
used by the MSC in handling telephone traffic with the
mobile. Another item of information stored in the home
MSC in the mobile’s record is the last known geographic
location of the mobile. This information enables the
home MSC to locate the mobile whenever it receives a call
directed to the telephone number in the home MSC assigned
to the mobile.

Each mobile within the network maintains contact
with the radio communication system by means of a process
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known as registration. 1In the process of registration,
each mobile periodically receives a signal from a base
station including data which identifies the particular
system with which the mobile is in radio contact,
referred to as a system identification number ("SID") in
North American c¢ellular systems. The mobile in turn
responds to the periodic signals from the system base
station contained within an overhead message train,
including the SID signal, by sending to the system its
MIN and its electronic serial number for registration
with it as a user. There are basically three ways in
which a mobile may register: autonomous registration {(in
response to the mobile entering a new geographic area),
periodic registration (in response to the passage of time
since the last registration), and registration while
originating a call from the mobile (in response to an
unregistered mobile seeking to originate a call).

When a mobile travels from the geographic area
covered by its home MSC, it is said to be "roaming." In
such a situation, it is desirable to be able to still
provide telephone service to the mobile both in response
to the mobile originating a call to be connected either
to another mobile in the network or to a subscriber on
the PSTN or to a call being directed from another
subscriber to the mobile. Thus, it is necessary to have
a way in which the mobile can be tracked to any exchange
within which it may be located in the network, known as
a visited exchange, outside of its home exchange. This
is done by a process of maintaining records within each
exchange as to the identity of all roaming mobiles
currently operating within that exchange as well as the
current location of all mobiles for whom that exchange is
the home exchange. These data are regularly communicated
between the various MSCs comprising the cellular mobile
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system network. This information enables the providing
0f telephone service to a roaming mobile by assuring the
visited exchange that the mobile is authorized to be
making and receiving calls in the visited exchange and
that it is financially responsible for those calls. This
information also provides the home exchange with data on
where the mobile is currently located so that calls may
be delivered from outside of the visited exchange to the
mobile within that exchange.

Prior art systems provide arrangements whereby each
exchange stores enough of the MIN to identify the home
exchange for each mobile within the entire network which
might seek to register as a roaming visitor within that
exchange. Each visited exchange will, upon registration
by a roaming mobile within that exchange, c¢onsult

information stored within its memory, known as a digit

analysis table, to determine the home exchange of the

mobile in order to be able to contact that home exchange
to authenticate the mobile and to request data relating
Co the service parameters of the mobile. Thus, each MSC
withih the entire network of MSCs must maintain a
detailed record related to all mobiles within the network
enabling that MSC to locate the home exchange of every
mobile operating within the network should that mobile
register as a visitor within that exchange. While such
a system enables the handling of calls and the providing
Of service to roaming mobile subscribers, it reguires the
frequent updating of mobile subscriber information within
a large number of MSCs as that information changes. For
example, in large metropolitan areas, such as Los
Angeles, in which there are a large number of different
MSCs serving as home exchanges to subscribers, there .are
frequent revisions and changes to the service areas of
each MSC because of growth in the number of subscribers
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and the need to reassign certain subscribers to new MSCs
as the efficient capacity of particular MSCs is reached.
Thus, each time the subscription for a particular mobile
is moved from one MSC to another, that changes its home
MSC and requires that same information to be sent to
every other MSC in the network as to the new home MSC of
the mobile. It is a huge undertaking to regularly update
and change the memory contents of every MSC in the
network every time it is necessary to update the digit
analysis table of that MSC in order to render it capable
of handling registrations from a mobile the home exchange
of which has been changed.

The system of the present invention provides an
additional node within the mobile exchange network to
facilitate the handling of call registration data within
the network. The provision of subscriber interrogation
points within a cellular mobile telecommunications
exchange network in accordance with the system of the
present invention greatly simplifies the maintenance of

subscriber information within the network.
In one aspect the system of the present invention

includes a cellular radio communications network having

a plurality of mobile switching centers each having a
plurality of base stations with which a mobile subscriber

identified by a mobile identification number can be
connected. A plurality of mobile switching centers serve
as the home exchange for a plurality of mobile subscribers
and store within the memory of each preselected information
assoclated with each mobile subscriber for which it is the
home exchange. A plurality of mobile switching centers

serve as the visited exchange for a plurality of mobile
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capable of roaming into said visited exchange. A data

network interconnects each of the mobile switching centers

for the communications of information between them. A
subscriber interrogation point 1is connected to the data
network for communications with it and is associated with
either other subscriber interrogation points or a group of
mobile subscribers, the home exchanges of which are located
in a particular geographic area. The subscriber
interrogation point has a memory containing information
assoclated with a mobile identification number
corresponding to each mobile subscriber in said group
identifying either the home exchange of that particular
subscriber or other subscriber interrogation points able to
identify such home exchange. Means for storing in the
memory of each of said plurality of mobile switching
centers can serve as a visited exchange. Information
assocliated with the mobile i1dentification number of each
mobile subscriber 1n the network identifies a subscriber
interrogation point with which that mobile station is
associated and not its home exchange, so that when the home
exchange of a mobile station 1s changed that i1information
need only be modified in the memory of the mobile station's
associated subscriber interrogation point and not in the
memory of each visited exchange into which it can roam.

In another aspect the invention includes a method of
supplying information to a visited exchange within a mobile
radio communlications network assoclated with a mobile
subscriber, which 1s identified by a mobile identification
number, roaming wlthin the network. Data associated with
the mobile 1dentification number of each mobile subscriber

and related to the service of the subscriber and the last
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known geographic location of the subscriber is stored in

memory 1n a home location associated with each mobile
subscriber. Data related to the identity of the home
location of a plurality of mobile subscribers is stored
withlin a subscriber interrogation point. Data which
ldentifies a subscriber interrogation point associated with

the moblle identification number of each mobile subscriber
within the network and not an identification of the home
exchange of the subscriber is stored within each exchange
in the network. Accordingly, when the home exchange of a
mobile subscriber is changed that information need only be
modified in the memory of the mobile subscriber’s
assoclated subscriber interrogation point and not in the

memory of each visited exchange into which it can roam. A

location update request message addressed to the subscriber
interrogation point associated with the mobile
ldentification number of said visiting mobile requesting
registration is sent from a visited exchange in response to
a reglstration request by a visiting mobile subscriber. A
location update request message is forwarded from the
subscriber interrogation point to the home location
assoclated with the visiting mobile subscriber requesting
registration with the visited exchange. Thereafter, the
home exchange communicates directly with the visited
exchange by means of the data network.

Another aspect of the present invention relates to a
cellular radio communication network operable in a
geographical area, comprising: a plurality of mobile
switching centers with which mobile subscribers, identified
by mobile identification numbers, are connectable, each

mobile subscriber having associated therewith a mobile

B s sl B A R T e L L i S B e of e e A e e e e el d s st e s s ssdd e 2. daalmans e adha tanmras b HAE LA L LB AR B e e e LA A AR P ot i is el oam



10

20

30

CA 02059767 2000-02-23

- TJa -

switching center forming a home exchange therefor, the home
eXxchange at least for storing data therein, others of the
mobile switching centers forming a visited exchange
therefor; a data network interconnecting each of the
plurality of mobile switching centers; at least one
subscriber interrogation point connected to said data
network for communications therethrough, said at least one
subscriber interrogation point associated with a group of
mobile switching centers of the plurality of mobile
switching centers, the group of mobile switching centers
located 1n at least a selected portion of the geographical
area, sald at least one subscriber interrogation point
including a subscriber interrogation point memory
containing indications of identities of the home exchanges
of each mobile subscriber with which a mobile switching
center of the group of mobile switching centers is
assoclated as a home exchange; a switching-center memory
element associated with at least each of the plurality of
mobile switching centers capable of forming a-visited
exchange for any of the mobile subscribers, each of said
switching-center memory elements for storing identities of
the at least one subscriber interrogation point associated
with the mobile switching centers which form, for each
mobile subscriber, a home exchange, except for mobile
subscribers for which that mobile switching center forms a
home exchange; whereby when a mobile subscriber roams and
generates a request to connect with a visited exchange, the
request 1s routed via said data network to the subscriber

interrogation point, 1dentified 1n the switching-centre
memory to be associlated with the mobille subscriber

generating the request and thereafter routed to the mobile
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switching center identified at the subscriber lnterrogation
point to be the home exchange of the mobile subscriber
making the request.

Another aspect of the present invention relates to a
method for communicating 1n a cellular radio communication
network operable in a geographical area and comprising a
plurality of mobile switching centers with which mobile
subscribers identified by mobile identification numbers,
are connectable, each mobile subscriber having associated
therewith a mobile switching center forming a home exchange
therefor, the home exchange at least for storing data
therein, others of the mobile switching centers forming a
visited exchange therefor, characterized in that said
method further supplies information to a visited exchange,
said method further comprising the steps of: storing
within a home location associated with each mobile
subscriber, data related to the service of said subscriber
and the last known geographic location of said subscriber;
storing within a subscriber interrogation poilnt, data
related to the home location of a plurality of mobile
subscribers; storing wilithin each exchange 1n said network,
data which identifies a subscriber interrogation point
assoclated with each mobile subscriber within said network;
sending, from a visited exchange 1n response to a
registration request by a visiting moblle subscriber, a
location update request message addressed to the subscriber
interrogation point associated with said visiting mobile;
forwarding said location update request message from said
subscriber interrogation point to the home location

assoclated with the visiting mobille subscriber requesting

registration with the visited exchange.
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For an understanding of the present invention and for
further objects and advantages thereof, reference may be
had to the following description taken in conjunction with
the accompanying drawings in which:

FIGURE 1 1s a block diagram of an interconnection
between a home and a visited exchange including a
subscriber interrogation point provided in accordance with
the present i1nvention;

FIGURE 2 1s a block diagram of an illustrative
arrangement of subscriber interrogation points within a
cellular mobile exchange network 1n accordance with the
system of the present i1nvention;

FIGURE 3 1s a chart illustrating storage of wvarious
items of i1nformation within the system of the present
invention;

FIGURE 4 is a chart illustrating an exemplary flow of
messages within the system of the present invention;

FIGURE S5A 1s a flow diagram illustrating the handling
of information by a visited exchange for a visiting mobile
seeking to register in that exchange 1in accordance with the
system of the present invention;

FIGURE 5B 1s a flow diagram i1llustrating the handling
of information within a subscriber interrogation point in
accordance with the system of the present invention; and

FIGURE 5C 1s a flow diagram illustrating the handling

of information within a home exchange 1in
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response To an authentication request from a visited
exchange in accordance with the system of the present

invention.

DETATLED DESCRIPTION

As discussed above, in the prior art mobile
telephone communication network each MSC is regquired to
maintain within its digit analysis table information with
regard to the home exchange of each mobile operating
within the network and which could potentially be a
visitor within that exchange. This requires frequent
updating of every MSC in the entire network whenever the
home exchange of any one mobile is changed, for example,
due to reassignment of the subscription of that mobile to
a new MSC due to the adding of switches within a
metropolitan area or to the relocation of that mobile due
to change in service location. It should be understood
that the term "home exchange" of a mobile includes not
only the home MSC of that mobile, but also a honme
location register (*"HLR") which may be either included as
part of the home MSC or a regional register containing
the subscriber identification information for one or more
MSCs. Nevertheless, the maintenance of information
related to the home exchange of a large number of mobiles
can be a substantial, tine consuming and expensive
proposition.

The system of the present invention includes
providing one additional level of analysis within the
mobile communications network which has been termed, for
purposes of explanation, a subscriber interrogation point
("SIP"), As shown in FIG. 1, a visited MSC 10 of a
mobile is connected to the home system 11 of that mobile
through the data communication network 12. Also
connected into the data communication network 12 is a
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subscriber interrogation point 13 which is associated
with the home exchange 10. Any request for information
with regard to a roaming mobile seeking to zregister
within the visited MSC 10 is routed directly to the
subscriber interrogation point 13 which stores
information relating to the home exchange of all of the
mobiles within the network. The subscriber interrogation
point 13 simply provides the address of the home exchange
to the update request sent by the visited exchange to the
subscriber interrogation point and forwards it on to the
home exchange 11. Thereafter, the home exchange 11
communicates directly with the visited exXchange 10 via
the data communications network 12 and the subscriber
interrogation point 13 does not form part of the
communication loop therebetween. Thus, the subscriber
interrogation point 13 is provided simply to route
roaming mobile information to the appropriate home
exchange and to greatly simplify the updating of
information as to the home exchange of every mobile
within the system. Updating information for each mobile
within the network need only be provided to the
subscriber interrogation point 13 associated with the
home exchange of that mobile rather than to each and
every MSC within the network. As will be further seen,
the subscriber interrogation point 13 may even provide
the address of a more specific subscriber interrogation
point within the network which will, in turn, provide the
specific address of the home exchange.

Referring next to FIG. 2, there is shown a block
diagram of a mobile cellular communications systen
network constructed in accordance with the teachings of
the present invention. A plurality of regional cellular
mobile systems 21-24, each of which comprise a plurality
of MSCs 25 which are all connected +to a regional
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subscriber interrogation point 26-29. For example, the
regional system 21 includes MSCs A-1 through A~-5 and may
illustratively represent a portion of the Los Angeles
cellular system, while the regional grouping 22,
comprising MSCs B-1 through B-5 may illustratively
represent a portion of the New York metropolitan cellular
system. Similarly, the grouping 23 of MSCs, comprising
MSCs D-1 through D-~4 could illustratively represent a
portion of the exchanges within +the Toronto, Canada
metropolitan region, while the geographic¢ grouping 24,
including MSCs E-1 through E-4, might illustratively
represent the Montreal metropolitan region.

The regional grouping of MSCs A-1 through A-5 are
each connected to a subscriber ilnterrogation point 26
(SIP A) and are each also connected, along with the
subscriber interrogation point A, to a data communication
network 31. Similarly, the regional area 22, comprising
MSCs B-1 through B-5 are each connected to a subscriber
interrogation point 27 (SIP B) and are each connected,
along with SIP B, to the data communication network 31.
The regional grouping of MSCs 23, including MSC D-1
through D-4 are each connected to the data communication
network 31 along with their associated regional
subscriber interrogafion point 28 (SIP D) and the
regional grouping of MSCs E-1 through E-4 are each also
connected to the data communication network 31 along with
their associated regional subscriber interrogation point
29 (SIP E). The super-regional subscriber interrogation
point 30 (SIP C) is associated with both regional MSCs 23
and 24 1is also connected to the data communication
netwoxrk 31.

As discussed above, when a mobile 32 seeks to
register as a visgsitor in exchange MSC A-1, that MSC will
analyze the MIN of that mobile to determine two things:
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(a) whether the subscriber is currently connected;

and

(b) the identity of the subscriber’' s home exchange,.
Visited exchange A-1 does this by going to its digit
analysis table to find the home exchange of the mobile in
order to perform three actions:

(a) update the geographic location of the mobile
stored within its home exchange;

(b) authenticate the mobile as being capable of
receiving service from the visited exchange; and

(c) obtain information as to the detail service
speclifications which the visiting mobile subscriber is to
receive.

When the mobile 32, the home exchange of which is
assumed to be B-1, first seeks to register as a visitor
within the exchange area 21 by sending a registration or
call origination message to MSC A-1, MSC A-1 sends a
validation/authentication location update request to the
regional subscriber interrogation point SIP B associated
with the home exchange of the mobile 32 wvia the data
communication network 31. The subscriber interrogation
point SIP B accesses the data stored within its memory to
Oobtain from the MIN of the mobile requesting registration
the home exchange of that mobile and then reroutes the
update location request back onto the data communication
network 31 but readdressed to the home exchange of the
mobile. Thereafter, information is returned to the
visited exchange MSC A-1 directly from the home exchange
of the mobile, for example, MSC B-1, and thereafter
direct data communication ig maintained between the two
MSCs via the data communication network 31.

In certain cases it may be desirable to further
specify and divide 4information within a gubscriber
interrogation point. For example, it may be preferred
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that all 1location update requests having MINs from
Canadian subscribers be routed to a Canadian subscriber
interrogation point SIP C rather than directly to the
subscriber interrogation points, SIP D and SIP E,
assocliated with the Canadian home exchanges.

Upon receipt of the message by 30 (SIP C), the
location update request message would in turn be rerouted
directly to one of several Canadian SIPsg, such ag either
28 (SIP D) or 29 (SIP E), associated with the subscriber
requesting registration. From either of those two SIPs
the update request message concerning the subscriber
requesting registration would be in turn routed on to the
particular MSC which was the home exchange of the
particular mobile.

Once the location update request message seeking

information concerning a visiting subscriber attempting

information is then communicated directly back to the
visited exchange by means of the data network 31.
Thereafter, any information exchange between the visited
exchange and the home exchange occurs directly over the
data network rather than through a subscriber
lnterrogation point as is the case when the home exchange
is first being interrogated by the visited exchange.

As can be seen from the operation of the system
illustrated in Fig. 2, each of the exchanges in the
network are no longer required to store the home lLocation
information for every subscriber operating within the
network who could potentially become a visitor in that
exchange. This eliminates the necessity of updating

whenever the information regarding the home exchange of
a particular subscriber within the network is changed,
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for example, in the case of the reassignmnent of
particular subscribers to different switches within an
exchange area. As illustrated in Fig. 2, the information
identifying the home exchange address of all of the
subscribers having a home exchange within the geographic
area 21 is stored in SIP A and the home exchange address
of all the subscribers located in the geographic area 22
is stored in SIP B. Similarly, the home location address
of all subscribers having a home addresg in geographic
area 23 are stored in SIP D while the home exchange
address of all subscribers having a home exchange within
geographic area 24 are stored in SIP E. As can be seen
from Fig. 2, each of the subscriber interrogation points
26-30 are connected to the data network 31 so as to
simply serve as a routing node for messages intended for
either a home exchange (including a home location
register) or another subscriber interrogation point
within which the home location address of that particular
subscriber would be found. This requires that only the
subscriber interrogation point node address be stored in
the individual digit analysis table within each of the
exchanges in correspondence with all or a portion of the
mobile identification number (MIN) of each mobile who may
possibly be a visitor within that exchange. The function
of each of the subscriber interrogation points is to
simply receive a data message from a visited exchange,
for example, in the format of a standard SS7 message, and
forward that message on to the intended SIP, home
exchange or HLR recipient. In such a case, the
subscriber interrogation point will receive the location
update request message, consisting of a routing label and
an information block, and examine the destination point
code (DPC) and the originating point code (OPC) thereof.
The subscriber interrogation point then replaces its own
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identification in the destination point code with the
code of either the home exchange or HLR associated with
the MIN data within the message block or a further
subscriber'interrogationppoint address code according to
the way in which the network is arranged. The message is
then rerouted to its new destination.

Referring next to Fig. 3, there is shown a layout of
the data storage arrangement within the system of the
present invention. Referring first to the left-most
block of Fig. 3, there is shown <the arrangement of
information within the memory of the visited MSC. These
data are associated with each MIN operating within the
network and can be divided into two parts: static data
41, which is fixed within the menoxry; and dynamic data
42, which is supplied to the visited MsC by the home MSC
of the visiting subscriber having that MIN. First, the
static data 41 comprises an SIP address located in the
digit analysis table of each exchange which associates an
SIP address with each potentially visiting subscriber
within the network. The other portion of the information
42 stored in the memory of the visited MSC and associated
with each subscriber MIN includes the address of the home
exchange of the subscriber; subscriber information such
as radio related data (paging areas, location areas,
etc. ) and categories of service {(whether the mobile is
allowed to make long distance calls, special equipment
such as voice privacy equipment, etc.); and other
information related to the subscriber. When the visited
MSC first receives a registration or call initiation
request from a visiting mobile and locates the SIP
address corresponding to the MIN of the mobile requesting
service within its static data 41, a record is selized
within the visited MSC memoryv within which to write the



10

15

20

25

30

2058767

~15-~ Patent
Docket #16407-0060

dynamic data 42 upon receipt of that information from the
visiting mobile’s home exchange.

1n the central portion of Fig. 3, there is shown the
static data which is stored within the memory of the SIP.
In this memory, again associated with a particular MIN
identification for each subscriber whose home exchange is
associated with that SIP, are several pieces of
information. The information comprises the MIN to home
exchange relationship; the home exchange to data network
address; and other relationships. The MIN to home
exchange relationship is the destination address which is
needed to get the update request message sent by the
visited MSC back to the home exchange or home location
register., The home to data network address may consist
of a subsequent SIP address with which the home location
register of the particular subscriber identified by that
MIN is further associated.

Referring now to the right hand sgide of Fig. 3,
there is shown the division of information within the
home system memory, again corresponding to a dynamic data
portion 44 and a static data portion 45 within the home
location register memory. The dynamic data portion 44
consists of the address of the visited MSC which the home
location register will store in response to the receipt
of a data message from the visited MSC. The static data,
the data which is returned to the visited MSC in reply to
the request by the visited MSC, comprises the subscriber
category associated with that particular roaming
subscriber, including things such as whether or not the
mobile is authorized to make long distance calls from a
roaming location and whether or not certain special
equipment is involved such as privacy features and the
like. In addition, other information is stored there and
might include things such as current billing information
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on the mobile which may be of interest to the vigited
exchange.

Referring next to Fig. 4, there is shown a series of
three diagrams illustrating the message flow within the
system of the present invention. Referring first to the
left-most portion of Fig. 4, there ig shown a list of the
messages 46 sent from the mobile to the visgited MSC which
include the MIN number of the mobile, and other data such
as the electronic serial number (ESN) of that particular
mobile. Next, in the central portion of Fig, 4, there is
shown the messaées 47 which are sent from the visited MSC
tOo the home MSC via the subscriber interrogation point
(SIP). These include the MIN of the mobile requesting
registration, the visited MSC ID (which may be in the
form of the origination point of the routing label in the
message), the SIP address to which the message 1is
directed, which mav be the destination point code (DPC)
0f the routing label, and other data including specific
information related to the particular call.

Referring to the far right hand side of Fig. 4,
there is shown a 1list of the data 48 which are sent
from the home MSC to the vigited MSC once the reguest
therefrom is received. These datas include the MIN of
the mobile requesting registration, the home MSC address
(which may take the form of the 0OPC of the routing
label), the visited MSC address (which may take the form
of the DPC of the routing label), the result of the
analysis of the verification request (i.e., either
accepted or rejected), and the subscriber categories of
the particular mobile requesting registration. As
pointed out above, the data information in block 48 sent
from the home MSC to the vigited MSC ig sent directly via
the data network rather than through the subscriber
interrogation point by which the request came from the
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visited exchange to the home exchange. Once the home
exchange has been identified to the visited exchange, all
further communication occurs directly between the home
and visited exchanges via the data network and the
subscriber interrogation point is out of the loop.
Referring next to Fig. 5A, there is there shown a
flow diagram illustrating the sequence of steps which
illustrate the tasks of the visited MSC in the Process
of receiving a registration request from a visiting
mobile and obtaining verification/authentication of that
mobile so as to allow it access to the vigited exchange.
First, the system moves from idle state at 101 to step
102 at which the mobile requests registration in the
visited MSC. Next, at 103, the system evaluates whether
the mobile has previously registered and, if so, returns
to the idle state at 101. If not, the system moves to
104 where it determines the address of the SIFP to be
informed and from which information regarding the mobile
is to be requested. Next, at 105, the system allocates
@ record corresponding to the MIN of +the mobile

state at 107 to await the receipt of +the update
information corresponding to +that mobile. If the

108, then the mobile requesting service is released fronm
the system and it returns to an idle state at 101 If
the time out is not expired and the system receives at
109 the update from the home MSC, the system determines
at 110 whether the home MSC has accepted the moblile. If
not, the mobile is again released and the gystem returns
to the idle state at 101. If the home MSC accepts the
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mobile, then at 111, the visiting MSC stores the mobile
home address and other information in the record
allocated at 105. If the mobile was requesting service
as 1t registered at step 102, then the mobile is
connected at 112 as long as the information received from
the home exchange would allow the call pending by the
mobile.

Referring next to Fig. 5B, there is shown the
sequence of steps which occur within the subscriber
interrogation point as it moves from the idle state at
121 to receive at 122 a location update regquest from a
visited MSC. The system analyzes at 123 the MIN of the
visiting mobile identified within the updating request
and determines at 124 whether or not the home address of
that mobile is found within the memory of the SIP. If
not, the SIP sends at 125 an update message to the
requesting visited mobile exchange of "not accepted" and
advises that visited exchange to discontinue the
communication with the mobile. If, however, at 124, the
system determines that the home address of the mobile is
found in the subscriber interrogation point memory, the
system moves at 126 to modify the update request signal
from the visited MSC to include the home system address.
This may include either another subscriber interrogation
point address or the address of the home HLR or home
exchange of the mobile associated with the MIN. At 127,
the subscriber interrogation point sends the update
request from the visited MSC on to the hone system
address and removes itself from the loop. As can be seen
from Fig. 5B, the subscriber interrogation point finishes
its responsibility once it has sent the update request
from the visited MSC on to the home system address. It
is thereafter up to the home gsystem to either respond to
the update request by the vigited MSC by either accepting
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Or rejecting the mobile or to simply fail to reply due to
an inability to locate the mobile within its memory.
Referring next to Fig. 5C, there is shown a flow
chart of the sequence of operation within +the home
exchange and/or home location register. From the idle
state at 131, the system moves to 132 at which it
receives the location update request signal forwarded by
the SIP from the visited exchange. At 133, the systen
analyzes the MIN of the visiting mobile regquesting
registration from the vigited exchange and determines at
134 whether or not the mobile can be validated as a
subscriber of the home exchange performing the analysis.
If the mobile cannot be validated at 134, a message is
sent at 135 to the visited MSC of ‘"not accepted"
communicating that the visiting mobile requesting
registration cannot be accepted as being an verified
mobile by that particular honme exchange. If instead the
mobile can be validated as a subscriber at 134, the

identify the visited MSC within which the mobile is
currently located. Next, at 137, the system fetches the
subscriber information from the record stored within the
home exchange or HLR and at 138 +the system sends an
update message of "accepted" to the visited MSC. This
message tells the visited MSC that the subscriber seeking
registration with the visited MSC isg acceptable to the
home MSC and that service should be accorded that mobile.
In addition, at 138, the additional information related
to the subscriber categories and other information
corresponding to the particular mobile requesting service
is also sent to the visited MSC so that the information
will be present in the visited MsC record ‘to
appropriately serve the needs of the vigiting mobile.
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Finally, at 139, the roaming subscriber is fully
registered within the wvisited MSC and receives the
appropriate service therefrom in accordance with +the
subscriber categories and other information corresponding
to the mobile now stored in the visited MSC. Ags can be
seen, the information transmitted at step 138 is sent
directly to the visited MSC via the data communication
network with no further involvement of the subscriber
interrogation point.

In addition, the updated information within the home
exchange of the mobile will allow calls to be forwarded
from the home exchange directly to the mobile at the
visited exchange once the address of the visited MSC is
stored within the memorvy of the home exchange in
accordance with these procedures.

Once the home exchange sends information directly to
the wvisited MSC accepting the mobile subscriber
requesting registration and forwarding the subscriber
category information to the visited MSC, that information
remains within the memory of the wvisited MSC in
association with the MIN of the roaming subscriber until
it is removed from that record in accordance with the
procedures of the individual visited MSC. That is, that
information may be retained for a predetermined time
period allowing the mobile to continue To have immediate
direct access to the visited MSC or it may be purged out
Oof the visited MSC! s memory in the event the visited MSC
is not called upon to handle any traffic by the roaming
subscriber within a preselected time period. Such
handling of the information related to the visited
subscriber may be dealt with within the individual switch
in accordance with local options implemented by each
individual operator of a vigited exchange,
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As can be seen from the above description of the
system of the present invention, the use of subscriber
interrogation points as data directing nodes within a
mobile system network, enables a great improvement in the
handling of hone exchange/home location register
information within each exchange comprising the network.
That is, rather than requiring that a home address be
associated with each MIN within the digit analysis table
of every exchange of that network, only a subscriber
interrogation point address needs to be included within
that table. Thereafter, movement and change of an
individual home exchange and/or home location register of
that particular mobile, still associated with the sgame
subscriber interrogation point, is unnecessary. All that
will be necessary upon the changing of the individual
subscriber home location identification is to change the
stored information within the subscriber interrogation
point corresponding to a plurality of home exchanges.
This greatly simplifies the maintenance of information
within the mobile system network lowering cost of
maintenance as well as enhancing the speed and
reliability within which subscriber information may be
handled.

While it 1s Dbelieved that the operation and
construction of the system of the present invention will
be apparent from the foregoing description, the method of
operation and structure of the system shown and described
has been characterized as being preferred and obvious
changes and modifications may be made therein without
departing from the spirit and scope of the invention as
defined in the following claims.
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The embodiments of the invention in which an exclusive

property or privilege is claimed are defined as follows:

1. In a cellular radio communications network
including a plurality of mobile switching centers each
having a plurality of base stations with which a mobile
subscriber identified by a mobile identification number can
be connected,

a plurality of mobile switching centers which serve as the
home exchange for a plurality of mobile subscribers and
store within a memory of each, preselected information
assocliated with each mobile subscriber for which it is the
home exchange;

a plurality of mobile switching centers which can serve as
the visited exchange for a plurality of mobile subscribers
tor which each 1s not the home exchange thereof and store
within the memory of each preselected information
assoclated with each mobile subscriber within the network
capable of roaming into said visited exchange;

a data network interconnecting each of said mobile
switching centers for the communication of information
therebetween;

a subscriber interrogation point connected to the data
network for communications therewith and beling associated
with eilther other subscriber interrogation points or a
group of mobile subscribers the home exchanges of which are
located 1n a particular geographic area, saild subscriber
interrogation polnt having a memory contalining information

assocliated with a mobile 1dentification number
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corresponding to each mobile subscriber in said group
identifying either the home exchange of that particular
subscriber or other subscriber interrogation points able to
identify such home exchange; and

means for storing in the memory of each of said plurality
of mobile switching centers which can serve as a visited
exchange, 1nformation associated with the mobile
identification number of each mobile subscriber in the
network which identifies a subscriber interrogation point
with which that mobile station is associated and not its
home exchange so that when the home exchange of a mobile
station 1s changed that information need only be modified
in the memory of the mobile station's associated subscriber
interrogation point and not in the memory of each visited

exchange into which i1t can roam.

2 . In a cellular radio communications network
including a plurality of mobile switching centers each
having a plurality of base stations with which a mobile
subscriber can be connected as set forth in claim 1, which
also 1ncludes:
means, within each mobile switching center which can serve
as a visited exchange and responsive to a request for
registration by a visiting mobile subscriber, for sending a
location update request message addressed to the subscriber
interrogation point associated with the visiting mobile
subscriber;

means, wlithin each subscriber interrogation point and

responsive to the receipt of a location update request
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message from a visited exchange, for retrieving from memory
the address of the home exchange of the visiting mobile
subscriber identified in said location update request
message; and

means within each subscriber interrogation point for

forwarding said location update request message to said

address of the home exchange of said visiting mobile

subscriber.

3. In a cellular radio communications network
including a plurality of mobile switching centers each
having a plurality of base stations with which a mobile
subscriber can be connected as set forth in claim 1, which
also i1ncludes:
means, within each mobille switching center which can serve
as a visited exchange and responsive to a request for
registration by a visiting mobile subscriber, for sending a
location update request message addressed to the subscriber
interrogation point associated with the visiting mobile
subscriber;
means, within each subscriber interrogation point and
responsive to the receipt of a location update request
message from a visited exchange, for retrieving from memory
the address of another subscriber interrogation point which
contains the address of the home exchange of the visiting

mobile subscriber i1dentified in said location update

request message; and
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means wilithin each subscriber interrogation point for
forwarding said location update request message to said

address of the other subscriber interrogation point.

4 . In a cellular radio communications network
including a plurality of mobile switching centers each
having a plurality of base stations with which a mobile
subscriber can be connected as set forth in claim 2, in
which said forwarcding means includes:
means for substituting the address of the home exchange of
the visiting subscriber for the address of the subscriber
interrogation point within the location update message

request received by the subscriber interrogation point.

5. In a cellular radio communications network
including a plurality of mobile switching centers each
having a plurality of base stations with which a mobile
subscriber may be connected as set forth in claim 3, in
which said forwarding means includes:
means for substituting the address of a subsequent
subscriber interrogation point containing the address of
" the home exchange of the visiting mobile subscriber for the
address of the subscriber interrogation point within the

location update request message received by the subscriber

interrogation point.

6. In a cellular radio communications network
including a plurality of mobile switching centers each

having a plurality of base stations with which a mobile
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subscriber may be connected as set forth in claim 2,
wherein:

sald group of mobile subscribers associated with said
subscriber i1nterrogation point are divided into subgroups
each of which 1s associated with an additional subscriber
interrogation point which stores in memory the home
exchange of 1ts associated mobile subscribers; and

said subscribef interrogation point memory stores the
address of the one of said additional subscriber

interrogation points which is associated with each

subscriber rather than the home exchange address thereof.

7. In a cellular radio communications network
including a plurality of mobile switching centers each
having a plurality of base stations with which a mobile
subscriber may be connected as set forth in claim 2, which
also 1ncludes:
means within the home exchange of a visiting mobile
subscriber and resoonsive to the receipt of a location
update request message 1ldentifying one of i1ts home
subscribers for retrieving preselected information stored
in memory related to said subscriber; and
means for communicating via sald data network said

preselected information to the visited exchange which sent

the location update message request.

8. In a cellular radio communications network
including a plurality of mobile switching centers each

having a plurality of base stations with which a mobile
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subscriber may be connected as set forth in claim 7, which

also i1ncludes:

means within the home exchange of said visiting mobile for

storing in memory the address of the visited exchange which

sent the location update request message.

9. In a cellular radio communications network
including a plurality of mobile switching centers each
having a plurality of base stations with which a mobile

subscriber may be connected as set forth in claim 7, in

which:

sald preselected information retrieved from memory of said

home exchange of said visiting mobile includes the service

parameters of said mobile.

10. In a cellular radio communications network
including a plurality of mobile switching centers each
having a plurality of base stations with which a mobile
subscriber may be connected as set forth in claim 7, which
also 1ncludes:
means within said visited exchange for storing in memory

sald preselected information received from the home

exchange of said visiting mobile.

11. In a cellular radio communications network
including a plurality of mobile switching centers each
having a plurality of base stations with which a mobile

subscriber can be connected as set forth in claim 2, which

also i1includes:
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means within the home exchange of a visiting mobile

subscriber and responsive to the receipt of a location

update request message which does not identify one of its
home subscribers for communicating via said data network a
not accepted message to the visited exchange which sent the

location update message reqguest.

12. A method of supplying information to a visited
exchange within a mobile radio communications network
assoclated with a mobile subscriber roaming within said
network and which 1s identified by a mobile identification
number, said method comprising the steps of:
storing within a home location associated with each mobile
subscriber, data associated with the mobile identification
number of each mobile subscriber and related to the service
of said subscriber and the last known geographic location
of said subscriber;
storing within a subscriber interrogation point, data
related to the identity of the home location of a plurality
of mobile subscribers;
storing within each exchange in said network, data which
identifies a subscriber interrogation point associated with
the mobile 1dentification number of each mobile subscriber
within sailid networ< and not an identification of the home
exchange of said subscriber so that when the home exchange
of a mobile subscriber i1is changed that information need
only be modified in the memory of the mobile subscriber's
associlated subscriber interrogation point and not in the

memory of each visited exchange into which it can roam;

W AR At e ML X AMIMELA S L AP e R Dy SAGHE Cale Al | AN G r 4 e o s . . . B R P T DLV URP P o) S Y . - — . o e




CA 02059767 2000-02-23

sending, from a visited exchange in response to a
reglstration request by a visiting mobile subscriber, a
location update request message addressed to the subscriber
interrogation point associated with the mobile
ldentification number of said visiting mobile requesting
registration;

forwarding said location update request message from said
subscriber 1nterrogation point to the home location
associated with the visiting mobile subscriber requesting

registration with the visited exchange.

13. The method of supplying information to a visited
exchange within a mobile radio communications network
associated with a mobile subscriber roaming within said
network as set forth in claim 12, which also includes the

step of:

sending, from a home location in response to the receipt of
sald location update request message from said visited
exchange, a message to salid visited exchange either

accepting or rejecting sald visiting mobile subscriber.

14. The method of supplying information to a visited
exchange within a mobile radio communications network
assoclated with a mobile subscriber roaming within said
network as set forth in claim 13, which also includes the
step of:
sending, along with an acceptance message to said visited
exchange, data related to the service of said visiting

subscriber; and
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storing in the home location of the visiting subscriber the

address of the visited exchange.

15. The method of supplying information to a visited
exchange within a mobile radio communications network
assocliated with a mobile subscriber roaming within said
network as set forth in claim 12, in which said location
update request message addressed to the subscriber
interrogation point associated with said visiting mobile
includes an origination point code, a destination point
code and a message block and in which éaid step of
forwarding said location update request message from said
subscriber interrogation point to the home location
comprises the steps of:
changing the destination point code of said location update
request message from that of the subscriber interrogation
polint receiving the message to that of the home location
aséociated with saild visiting mobile; and
forwarding said location update request message from said

subscriber interrogation point to said home location.

l6. The method of supplying information to a visited

exchange within a mobile radio communications network
assoclated with a mobile subscriber roaming within said
network as set forth in claim 15, 1n which the message

block of salid location update request message i1ncludes the

address of said home exchange.
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17. An improved cellular radio communications network
of the type which includes a plurality of mobile switching
centers each having a plurality of base stations with which
a moblle subscriber can be connected, a plurality of mobile
switching centers which serve as the home exchange for a

plurality of mobile subscribers and store within a memory

of each preselected information associated with the mobile

identification number of each mobile subscriber for which
it is the home exchange, a plurality of mobile switching
centers which can serve as the visited exchange for a

plurality of mobile subscribers for which each is not the
home exchange thereof and store within the memory of each

preselected information associated with the mobile

identification number of each mobile subscriber within the
network capable of roaming into said visited exchange, and
a data network interconnecting each of said mobile
switching centers for the communications of information
therebetween, said improvement comprising:

a subscriber interrogation point connected to the data
network for communications therewith and being associated
with a group of mobile subscribers the home of exchanges of
which are located in a particular geographic area, said
subscriber interrogation point having a memory containing
information associated with the mobile identification
number of each mobile subscriber in said group identifying
elther the home exchange of that particular subscriber or
the i1dentification of another subscriber interrogation

point which contains such a home exchange identification;

and
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means for storing within the memory of each of said

plurality of mobile switching centers which can serve as

the visited exchange for a plurality of mobile subscribers

for which each is not the home exchange thereof information
assoclated with the mobile identification number of each
mobile subscriber within the network capable of roaming
into said visited exchange, said information identifying
the subscriber interrogation point associated with said
mobile subscriber and not the home exchange of said

subscriber so that when the home exchange of a mobile
subscriber is changed that information need only be
modified in the memory of the mobile subscriber's
assoclated subscriber interrogation point and not in the

memory of each visited exchange into which it can roam.

18. The improved cellular radio communications
network including a plurality of mobile switching centers
each having a plurality of base stations with which a
mobile subscriber can be connected as set forth in claim
17, which also includes:
means, within each subscriber interrogation point and
responsive to the receipt of a location update request
message from a visited exchange addressed to the subscriber
interrogation point associated with a visiting mobile
subscriber seeking registration within a visited exchange,
for retrieving from memory the address of the home exchange

of the visiting mobile subscriber identified in said update

request message; and
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means also within each subscriber interrogation point for
forwarding said update request message to said address of

the home exchange of said visiting mobile subscriber.

19. The improved cellular radio communications
network including a plurality of mobile switching centers
each having a plurality of base stations with which a
mobile subscriber can be connected as set forth in claim
18, in which said forwarding means includes:
means for substituting the address of the home exchange of
the visiting mobile subscriber for the address of the
subscriber interrogation point within the update request

message received by the subscriber interrogation point.

20. The i1mproved cellular radio communications
network 1ncluding a plurality of mobile switching centers
each having a plurality of base stations with which a
mobile subscriber can be connected as set forth in claim
1/, which also includes:
means, within each subscriber interrogation point and
responsive to the receipt of a location update request
message from a visited exchange addressed to the subscriber
interrogation point associated with a visiting mobile
subscriber seeklng registration within a visited exchange,
for retrieving from memory the address of another
subscriber interrogation point containing the address of
the home exchange of the visiting mobile subscriber

identified in said update request message; and
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means also within each subscriber interrogation point for
forwarding said location update request message to said

address of the other subscriber interrogation point.

21. The improved cellular ratio communications
network including a plurality of mobile switching centers
each having a plurality of base stations with which a
mobile subscriber may be connected as set forth in claim
20, 1n which said forwarding means includes:
means for substituting the address of the subsequent
subscriber interrogation point containing the addresses of
the home exchange of the visiting mobile subscriber for the
address of the subscriber interrogation point within the
location update request message received by the subscriber

interrogation point.

22. A cellular radio communication network operable
1n a geographical area, comprising:
a plurality of mobile switching centers with which mobile
subscribers, identified by mobile identification numbers,
are connectable, each mobile subscriber having associated
therewith a mobile switching center forming a home exchange
therefor, the home exchange at least for storing data
therein, others of the mobile switching centers forming a
visited exchange therefor;
a data network 1nterconnecting each of the plurality of
mobile switching centers;
at least one subscriber interrogation point connected to

said data network for communications therethrough, said at
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least one subscriber interrogation point associated with a

group of mobile swithcing centers of the plurality of
mobille switching centers, the group of mobile switching

centers located in at least a selected portion of the
geographical area, said at least one subscriber
interrogation point including a subscriber interrogation
point memory containing indications of identities of the
home exchanges of each mobile subscriber with which a
moblle switching center of the group of mobile switching
centers 1s associated as a home exchange;

a switching-center memory element associated with at least
each of the plurality of mobile switching centers capable
of forming a visited exchange for any of the mobile
subscribers, each of said switching-center memory elements
for storing identities of the at least one subscriber
interrogation point associated with the mobile switching
centers which form, for each mobile subscriber, a home
exchange, except for mobile subscribers for which that
mobile switching center forms a home exchange;

whereby when a mobile subscriber roams and generates a
request to connect with a visited exchange, the request is
routed via said data network to the subscriber
interrogation point, identified in the switching-center
memory to be assoclated with the mobile subscriber
generating the request and thereafter routed to the mobile

switching center identified at the subscriber interrogation
point to be the home exchange of the mobile subscriber

making the request.
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23. The cellular radio communications network of
claim 22, wherein said at least one subscriber
interrogation point comprises a regional subscriber
interrogation point and a super-regional subscriber
interrogation point, said regional subscriber interrogation
point having a regional subscriber interrogation memory
containing the identities of the home exchanges of each
mobile subscriber with which the mobile switching center of
the group of mobile switching centers is associated as the
home exchange, and said super-regional subscriber
interrogation point containing a super-regional subscriber
interrogation memory an identity of said regional
subscriber interrogation point, whereby, when the mobile
subscriber roams and generates a request to connect with
the visited exchange, the request is routed via said data
network to said super-regional subscriber interrogation

point, then, via said data network to said regional

subscriber interrogation point and, then, to the mobile
switching center identified at said regional subscriber
interrogation point to be the home exchange of the mobile

subscriber making the request.

24. The cellular radio communication network of claim
22 or 23, wherein each of the plurality of mobile switching
centers capable of forming a visited exchange for any of
the mobile subscribers further comprises means, responsive
to the request by the mobile subscriber to connect with the

visited exchange, for sending a location update request

message addressed to sald subscriber interrogation point
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ldentified in the switching-center memory of the visited

exchange to be associated with the mobile subscriber.

25. The cellular radio communication network of claim
24, wherein said at least one subscriber interrogation
point further comprises:
means, responsive to the receipt of the location update
request, for retrieving from the subscriber interrogation
point memory an address of the home exchange of the mobile
subscriber generating the request to connect with the

visited exchange; and

means for forwarding the location update request to the

address retrieved by said means for retrieving.

26. The cellular radio communication network of claim
24, wherein said at least one subscriber interrogation
point comprises a super-regional subscriber interrogation
point and a regional subscriber interrogation point, the
location update regquest addressed to said super-regional
subscriber interrogation point, said super-regional
subscriber interrogation point further comprises:
means, responsive to the receipt of the location update
request, for retrieving from the subscriber interrogation
point memory thereof an address of the regional subscriber

interrogation point associated with the mobile subscriber

generating the request to connect with the visited

exchange; and

means for forwarding the location update request to the

address retrieved by said means for retrieving.
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27. The cellular radio communication network of claim
26, whereln said regional subscriber interrogation point
further comprises:

means, responsive to receipt of the location update request
forwarded by said means for forwarding of the super-
regional subscriber interrogation point, for retrieving

from the subscriber interrogation point memory thereof, an
address of a home exchange associated with the mobile

subscriber generating the request to connect with the
visited exchange; and
means for forwarding the location update request to the

address of the home exchange.

28. The cellular radio communication network of claim
22, wherein each mobile switching center forming a home
exchange further comprises a home exchange memory for
storing preselected information associated with mobile
subscribers for which the mobile switching center forms the
home exchange, and a means for communicating the
preselected information to the visited exchange via said

data network.

29. The cellular radio communication network of claim
28, wherein the preselected information comprises service

parameters of the mobile subscriber.

30. The cellular radio communication network of claim

28, wherein the homne exchange memory further stores an

T mitm st Al BN NN A BT . KOO MR Wi VT UK B 1 M Ted T 1N sy S e A LT D AALS e min A Af G e ) i N BV A A SRS L LK L S - T ¢ S+ DA e B A 1 NS A A v e A Al s LA AT i TRy — oppa—Ta— PocmpmBinal *d e ee s e . .



CA 02059767 2000-02-23

address of the visited exchange which generates the

location update request.

31. The cellular radio communication network of claim
30, wherein said switching-center memory element further
stores the preselected information communication to the

visited exchange.

32. A method for communicating in a cellular radio
communication network operable in a geographical area and
comprising a plurality of mobile switching centers with
which mobile subscribers, identified by mobile
identification numbers, are connectable, each mobile
subscriber having associated therewith a mobile switching
center forming a home exchange therefor, the home exchange

at least for storing data therein, others of the mobile

switching centers forming a visited exchange therefor,
wherein said method further supplies information to a
visited exchange, said method further comprises the steps
of:

storing within a home location associated with each mobile
subscriber, data reslated to the service of said subscriber
and the last known geographic location of said subscriber;
storing within a subscriber interrogation point, data
related to the home location of a plurality of mobile
subscribers;

storing within each exchange in said network, data which
ldentifies a subscriber interrogation point associated with

each mobile subscriber within said network;
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sending, from a visited exchange in response to a
registration request by a visiting mobile subscriber, a
location update request message addressed to the subscriber
lnterrogation point associated with said visiting mobile;
forwarding said location update request message from said

subscriber interrogation point to the home location

associated with the visiting mobile subscriber requesting

registration with the visited exchange.

33. The method of claim 32, further comprising the

step of:

sending, from a home location in response to the receipt of
sald location update request message from said visited
exchange, a message to said visited exchange either

accepting or rejecting said visiting mobile subscriber.

34. The method of claim 33, further comprising the
step ot:
sending, along with an acceptance message to said visited
exchange, data related to the service of said visiting
subscriber; and

storing 1n the home location of the visiting subscriber the

address of the visited exchange.

35. The method of claim 34, wherein the location
update request message sent during said step of sending the
location update request message comprises an origination

polnt code, a destination point code and a message block,
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and wherein the step of forwarding further comprises the
steps of:

changing the destination point code of said location update
request message from that of the subscriber interrogation
point receiving the message to that of the home location
assocliated with said visiting mobile; and

forwarding said location update request message from said

subscriber interrogation point to said home location.
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