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(57) On parvient avec efficacite et flexabilit€ a définir de
nouveaux services et/ou de nouveaux abonnés et a les
inclure dans un réseau de communication mobile, en
utilisant des groupes de services et des 1dentificateurs de
oroupes de services. A cet effet, un ou plusieurs groupes
d’abonnés mobiles sont définis et un 1dentificateur de
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(57) New services and/or new subscribers are efficiently
and {flexibly defined and added to a mobile
communications network using service groups and
service group 1dentifiers. One or more groups of mobile
subscribers are defined, and a group 1dentifier 1s assigned
to each member of the group. One or more services are
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groupe est attribu¢ a chaque membre du groupe. Un ou
plusieurs services sont €tablis pour le groupe d’abonnes
mobiles en question et sont associes a 1'1dentificateur de
ogroupe en question. L 1dentificateur de groupe lie plus
particuliecrement chaque membre du groupe aux services
¢tablis. En utilisant cette notion de groupes de services,
les noeuds existants d’un systeme de communication
mobile sont facilement actualis€s avec de nouvelles
informations de services et d’abonnés. De méme, des
informations de services d’abonn€s peuvent étre
facilement restaurces dans des bases de donn€es mobiles
alterées. Autre avantage, on parvient a reduire
considerablement la signalisation et le temps requis pour
executer des procedures d’actualisation de localisations,
lorsque des unités mobiles se déplacent entre des zones
de localisations différentes dans un systeme de
communication mobile.
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established for the group of mobile subscribers and are
associated with the group identifier. In particular, the
oroup 1dentifier links each member of the group with the
established services. Using this service group approach,
existing mobile communications system nodes are
readily updated with new service and subscriber
information. Likewise, subscriber service information
may be easily restored to corrupted mobile databases.
Advantageously, the signaling and time required to
perform location update procedures as mobile units
move between different location areas i a mobile
communications system are considerably reduced.



CA 02303966 2000-03-16

WORLD INTELLECTUAL PROPERTY ORGANIZATION
International Bureau

(51) International Patent Classification 9 :
H04Q 7/22

(43) International Publication Date: 25 March 1999 (25.03.99)

(21) International Application Number: PCT/SE98/01642 | (81) Designated States: AL, AM, AT, AU, AZ, BA, BB, BG, BR,
BY, CA, CH, CN, CU, CZ, DE, DK, EE, ES, FI, GB, GE,
(22) International Filing Date: 15 September 1998 (15.09.98) GH, GM, HR, HU, ID, IL, IS, JP, KE, KG, KP, KR, KZ,
LC, LK, LR, LS, LT, LU, LV, MD, MG MK, MN, MW,

(30) Priority Data: | ' | ™
08/933,513 18 September 1997 (18.09.97) US (GH,

(71) Applicant: TELEFONAKTIEBOLAGET LM ERICSSON LU, MC, NL, PT, SE), OAP
(publ) (SE/SE]; $~126 25 Stockholm (SE). CM, GA, GN, GW, ML, MR, NE, SN, TD, TG).

(72) Inventor: LAIHO, Keijo, Tapio; Kirstinmiaki 17 C 48,
FIN--02760 Espoo (FI). Published
With international search reporst.
(74) Agent: ERICSSON RADIO SYSTEMS AB: Common Patent
Dept., S—164 80 Stockholm (SE). |

(54) Title: METHOD AND APPARATUS FOR DEFINING AND UPDATING MOBILE SERVICES BASED ON SUBSCRIBER
GROUPS

(S87) Abstract ‘
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New services and/or new subscribers are ef-
ficiently and flexibly defined and added to a mobile
communications network using service groups and
service group identifiers. One or more groups of
mobile subscribers are defined, and a group iden-
tifier is assigned to each member of the group.
One or more services are established for the group
of mobile subscribers and are associated with the
group identifier. In particular, the group identifier
links each member of the group with the estab-
lished services. Using this service group approach,
existing mobile communications system nodes are
readily updated with new service and subscriber
information. Likewise, subscriber service infor-
mation may be easily restored to corrupted mobile
databases. Advantageously, the signaling and time
required to perform location update procedures as
mobile units move between different location areas

in a mobile communications system are consider-
ably reduced.
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METHOD AND APPARATUS FOR DEFINING AND UPDATING MOBILE
SERVICES BASED ON SUBSCRIBER GROUPS

FIELD OF THE INVENTION

The present invention relates to providing services in a mobile
communications network, and more particularly, to defining and updating such services

based upon groupings of mobile subscribers.

BACKGROUND OF THE INVENTION

A primary characteristic of a mobile communications system, such as a
cellular telephone system, is the fact that subscribers to the system may move around.
Such systems are typically realized as a network of neighboring radio cells which
together provide complete coverage of the arca to be serviced. Mobile radios belonging
to the system are allowed to roam freely within the area of the system from one cell to
another. One well-known digital mobile radio system is the Global System for Mobile

communication (GSM).

In cellular radio networks like the GSM, a Home Location Register
(HLR) stores location and subscriber data of mobile radios registered in the network.
When a person subscribes to receive a service from a cellular network operator, the
subscription is entered into the HLR of that operator. The location information of
moving mobile communications units are periodically updated in the HLR. In addition
to the HLR, Visiting Location Registers (VLRs) temporarily store and retrieve location
and subscription information for visiting mobile subscribers. Various information
(sometimes in considerable amounts) 1s passed between the HLR and the VLRs, e.g.,

subscriber’s service subscriptions when mobile subscribers are roaming either in a

home network or in a visited network.
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When new services or new subscribers are introduced into a mobile
communications system, those new services and/or subscribers must be defined in the
HLR, and thereafter, the HLR must update the VLRs with the new service and/or
subscriber information. Typically, new services are added to the HLR and updated in
VLRs on an individual subscriber basis. 1f one new service is added and there are 5.000
subscribers to receive the new service, the same information must be defined and
transmitted 5,000 times for each subscriber. In this kind of situation, large amounts of
data must be transferred between various mobile network nodes when new services
and/or subscribers are introduced. These large data transfers place a high signalin g
demand on the limited communication resources between the network node and also

take considerable time to accomplish.

There are also situations in which large blocks of data stored in an HLR, a
VLR, or other database may be lost or otherwise corrupted, e.g., as a result of a
temporary power loss. In such situations, the corrupted database must be reinstated and
updated from some other uncorrupted node or nodes, having accurate mobile subscriber
identification, location, and service subscription information cdrresponding to the data

which was lost or otherwise corrupted. The usual approach to restoring such

- information is on a subscriber-by-subscriber basis. Again, this means that the data

restoration process requires considerable signaling between the corrupted and

uncorrupted database nodes as well as considerable time to complete the restoration.

Related problems occur in location update procedures when a mobile unit
moves to a new location area serviced by a new VLR. Typically, a location area change
usually requires that some subscriber service data associated with the mobile unit be
transferred to the new VLR. Depending upon the number of services subscribed to by
that mobile unit, this data transfer from the HLR to the new VLR of the pertinent

service information for this mobile unit may be significant. This problem is further
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magnified given the significant number of location update procedures performed for

large numbers of roaming mobile units in metropolitan areas.

What is needed is a procedure that more readily permits new services and
subscribers to be added to a mobile communications system with minimal signaling
5 overhead. In general, data transfers between mobile communications system nodes

must be performed efficiently and in a relatively short time.

SUMMARY OF THE INVENTION

It 1s an object of the present invention to overcome the drawbacks and

solve the problems noted above.

10 It is a further object of the present invention to efficiently and flexibly add

new services and new subscribers to a mobile communications system.

It is an object of the present invention to efficiently and flexibly update

existing nodes with new service and subscriber information.

It 1s an object of the present invention to efficiently and flexibly restore

15 subscriber service information to corrupted nodes in a network.

It 1s an object of the present invention to minimize the signaling and time
required to perform location update procedures as mobile units move between different

location areas in a mobile communications system.

These and other objects of the present invention are achieved in the
20 present invention based upon mobile subscriber groups. In particular, one or more
groups of mobile subscribers are defined, and a group identifier is assigned to each

member of the group. One or more services are established for the group of mobile
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subscribers and are associated with the group identifier. In particular, the group

identifier links each member of the group with the established service(s).

Such a subscriber group may be defined in a mobile communications
database. A first section of that database stores mobile subscriber data records each of
which includes a mobile subscriber identifier, location information, and for members of
a subscriber group, the corresponding subscriber group identifier. A second section of
the database stores mobile services established for various groups of mobile subscribers.
The group identifier links each group member’s subscriber record stored in the first
database section with the corresponding group services stored in the second database
section. When a call is placed to a mobile subscriber and tiie mobile subscriber’s
identification number is determined. the group identifier stored in that subscriber’s

record links the subscribed services to that subscriber.

As a result of this separation of subscriber specific information from
groups of mobile subscribers, a new service may be readily and efficiently provided to
each group member simply by associating the new service with the group identifier, i.c.,
adding the new service to the specific group stored in a second database section.
Similarly, a new member may be readily added to a service group, and thereby receive

all of that group’s associated services, simply by including the group identifier in the

new subscriber’s mobile subscriber database record.

Service information at another database may be readily added and updated
simply by sending service or subscriber information and updates along with a
corresponding group identifier. As a result, a new service can be added to the other
database for a large number of subscribers without having to repeatedly send the same
new service information to the other database for each subscriber. Instead, the service
s sent just once with a list of group identifiers. The service is simply added to the

corresponding groups of services provided to the subscriber members of those listed

groups.
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As mentioned above, service and subscriber updating procedures often
occur when an HLR sends new service information to one or more VLRS. Similar
updating procedures also occur when a redundant or backup HLR is employed. Each
time new information is added to a primary HLR, the primary HLR updates the
redundant HLR with that new information. The redundant HLR updating process is
considerably simplified using group identificrs in accordance with the present
iInvention. For example, the primary HLR simply transmits to the redundant HLR the

new service to be added along with the service group identifier.

Likewise, when data stored in a mobile communications database is lost,
the process of restoring mobile subscriber service information to that database is
considerably simplified in accordance with the present invention. Each group of service
information need only be restored once since each subscriber record includes the

necessary group identifier referencing those services.

In another embodiment of the present invention directed more to
individual services rather than established groups of subscribers, a service identifier is
assigned to a new service to be supported by a mobile radio communications system.
The new service is established for a plurality of mobile subscribers usin g that service
identifier. Rather than storing the service itself in each subscriber record, the new
service is provided to the mobile subscribers by incorporating the service identifier into
the mobile subscriber database records of each mobile subscriber subscribin g to the new
service. This approach becomes increasingly beneficial as the number of services

added increases.

BRIEF DESCRIPTION OF THE DRAWINGS

These and other objects, advantages, and features of the invention will be

more fully understood by reading the following detailed description in conjunction with
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the drawings in which like reference numerals refer to like elements throughout in
which:

Fig. 1 is a function block diagram of a mobile communications system in

which the present invention may be advantageously employed:

Fig. 2 is a function block diagram of a Home Location Register (HLR) as

configured in accordance with an example embodiment of the present invention;

Fig. 3 is a function block diagram illustrating elements for establishing
and updating new services and/or subscribers in a mobile communications network in

accordance with an example embodiment of the present invention:

10 Fig. 4 is a flowchart diagram illustrating example procedures for

establishing service groups in accordance with the Invention;

Fig. 5 is a flowchart diagram illustrating example procedures for adding

services in accordance with the invention;

Fig. 6 is a flowchart diagram illustrating example procedures for adding a

15 subscriber in accordance with the Invention:

Fig. 7 is a flowchart diagram Illustrating example procedures for updating

a visiting location register (VLR) in accordance with the invention;

20 Fig. 9 is a flowchart diagram illustrating example procedures for updating

database records in a redundant HLR in accordance with one example application of the
invention;
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Fig. 10 is a flowchart diagram Illustrating example procedures relating to

handling calls which trigger one or more group services;

F1g. 11 is a flowchart diagram llustrating example procedures for

restoring information to a corrupted mobile communications database;

Fig. 12 is a signal flow diagram showing example location update
commands when a mobile subscriber enters a new location area Incorporating certain

aspects of the present invention:

Fig. 13 is a function block diagram illustrating elements for establishing
and updating services and/or subscribers in a mobile communications network in

accordance with another example embodiment of the present invention; and

DETAILED DESCRIPTION OF THE DRAWINGS

In the following description, for purposes of explanation and not

limitation, specific details are set forth. such as particular embodiments, data flows.

‘signaling implementations, interfaces, techniques, etc. in order to provide a thorough

understanding of the present invention. However, it will be apparent to one skilled in
the art that the present invention may be practiced in other embodiments that depart
from these specific details. For example, while the present invention is described in the
context of an example cellular telephone netwdrk using GSM terminology, those skilled
in the art will appreciate that the present Invention can be implemented in any cellular
telephone system. In other instances, detailed descriptions of well-known methods,
Interfaces, devices, and signaling techniques are omitted so as not to obscure the .

description of the present invention with unnecessary detail.
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Fig. 1 illustrates an example mobile communications system 10 in which

the preéent iInvention may be implemented. Mobile communications system 10 includes
a gateway mobile switching center (GMSC) 12 which interfaces with other
telecommunications networks such as the public switched telephone network (PSTN),
ISDN, packet switched data network (PSDN), etc. The gateway mobile switchin g
center 12 1s connected to one or mofe other mobile switching centers (MSC) 14
provided in the mobile communications systecm 10. The gatcway MSC is the point in
the public land mobile radio network (PLMN) 10 where calls to mobile subscribers
enter. Therefore, each mobile terminating call must be routed via the GMSC 12. The
GMSC 12 contains signaling functions for retrieving information from a primary home
location register (HLR) 16 which is needed for a mobile terminating call setup. Based
on the results of the interrogation to identify the MSC/VLR currently serving the called
mobile station, the call is routed by the GMSC 12 to the serving MSC 14. While the
GMSC is shown as a separate node for clarity of illustration, it can be co-located with a
MSC/VLR node.

Each mobile switching center 14 performs telephony switching functions
associated with calls involving at least one mobile or portable communications unit
indicated as mobile stations (MS) 20 in Fig. 1. Included with each mobile switching
center 14 is a visiting location register (VLR) 15 which includes a database containing
information about all mobile stations currently located in that MSC’s service location
areca. The VLR 15 contains temporary subscriber information needed by the MSC 14 to
provide services to visiting/roaming mobile subscribers. When a mobile station roams
into a new MSC service location area, the -VLR associated with that location area
requests data about the mobile station from the home location register and stores it.
Thus, if the roaming mobile station makes a call, the VLR already has the information
needed for call setup. The visiting location register 15 may also be a stand-alone node.

But in the presently preferred example embodiment, the VLR 15 is integrated with the
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MSC 14 to eliminate signaling between the two nodes over a network, i.e., internal

signaling is used thereby decreasing the signaling load over the network.

The home location register 16 is a database node that stores and manages

- subscriptions. For each “home” mobile subscriber, the HLR contains permanent

subscriber data such as a Mobile Station ISDN number (MSISDN) which uniquely

- 1dentifies the mobile telephone subscription in the public switched tclephone network

numbering plan and an International Mobile Subscriber 1dentity (IMSI) which is a
unique identifying entity allocated to each mobile subscriber and 1s used for all
signaling in the PLMN 10. All network related subscriber information is connected to
the IMSI. The HLR stores location information for each n;Obile subscriber unit, e.g., a
VLR number. The HLR 16 also contains a list of both basic and any supplementary
services which a mobile subscriber is authorized to use along with a current subscriber
location number corresponding to a VLR address. The manner in which those services
are stored and the way in which services are linked to individual subscribers is
described in detail below. The HLR may be integrated in the same node as the
MSC/VLR or can be implemented as a separate node as indicated in the example
embodiment shown in Fig. 1. A redundant HLR 22 is periodically updated by the
primary HLR 16 so that the redundant HLR 22 may function as the primary HLR
should there be some problem with HLR 16.

Once the serving MSC/VLR node is identified, a call intended for one of
the mobile stations 20 is routed by that serving MSC/VLR to the base station 18
assoclated with the cell in which the called mobile station 20 is currently located. Using
well-known, established protocols and procedures, the call is forwarded over the radio

interface by that base station 18 to the called mobile station 20.

The general procedure for routing a call to a mobile station in the
PLMN 10 is now described. Assume for example that a call is placed from a calling

party “A” to a called party “B” corresponding to one of the mobile stations 20 in
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PLMN 10. Thus, the numbered dialed by “A,” i.e., the mobile station ISDN number
(MSISDN), 1s analyzed in a PSTN exchange which determines that the call is for a
mobile subscriber. The call is routed to the nearest GMSC 12 in the home PLMN 10 of
the called mobile B.

After analyzing the MSISDN for the routed call, the GMSC 12 sends a
signaling message to the HLR 16 requesting information to be used to route the call to
the serving MSC/VLR where the mobile station is temporarily registered. Using the
MSISDN, the HLR 16 retrieves the IMSI and a data record for the mobile subscriber B.
Since the address of the serving VLR for this mobile was received when the mobile
registered in the PLMN 10, the HLR 15 contacts the sewiﬂg VLR to obtain a roaming
number. The VLR sends the roaming number to the HLR 15, and the HLR forwards the
roaming number to the GMSC 12 which enables the GMSC to then route the actual call
to the serving MSC 14. Since the MSC knows the location area where the mobile
station is located, it sends a paging message and the call to the mobile in accordance

with known procedures.

The manner in which the home location register 16 may be configured in
accordance with the present invention is now described in conjunction with the function
block diagram shown in Fig. 2. The database of the HLR 16 may be divided into two
memory sections including a subscriber records database 30 and a group services
database 50. The subscriber records database 30 includes individual subscriber records,
e.g., 32, 40, and 42, corresponding to each mobile subscriber unit. Each subscriber
record includes a subscriber identification (ID) such as the mobile subscriber’s
MSISDN and IMSI. Each mobile subscriber unit may also include a service group
identifier. For example, subscriber record 32 includes a service group “A” identifier 36.
Another subscriber record 40 also incorporates a service group “A” identifier, while a

third subscriber record 42 incorporates a service group “B” identifier. Each subscriber
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record may also include other information 38, e.g., corresponding mobile subscriber

unit location typically in the form of a VLR or location area identifier.

The group services database 50 includes a plurality of service groups. For
purposes of explanation, two service groups 52 and 60 are illustrated with the
understanding that many more service groups and scrvices within each group may be
included in the group services database 50. Group 52 corresponds to the group “A”
services. Example services may include a three party service 54, a short message
service 56, and a calling line presentation service 58. The group “B” services 60 may
include the same services or other services X, Y, and Z. Service groups may be
formulated using any desired parameters. While the detailed description focuses on
mobile telephony services, service groups may be formed according to home or

working addresses, magazine or television subscriptions, families, demographic data,

ctc.

The service group identifier in each subscriber record links that subscriber
record with a group of services. In other words, a service group “A” identifier links
subscriber records 32 and 40 to group A’s services 52, and a service group “B”
identifier links subscriber record 42 to the group B’s services 60. As a result, when a
new service 1s added to a particular service group, all of the subscribers linked to that
grdup through the same service group identifier automatically receive that newly-added
service. There is no need to add the same service many times to many subscriber
records corresponding to subscribers who desire the new service. Moreover, new
subscribers may be added that subscribe to a whole group of services simply by adding
new subscriber records that include each subscriber’s ID and the service group

identifier. There is no need to specify individual services in each subscriber record.

Fig. 3 1s a function block diagram illustrating how a new service may be
added for a group of subscribers in accordance with the present invention. A

subscriber/subscription administrator 70 is connected to the home location register 16
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over a signaling link connected to a command analyzer 72 in the HLR 16. The
signaling between the administrator 70 and HLR 16 may be in accordance with well-
defined signaling protocols like X.25. The command analyzer 72 is connected to the
subscriber records database 30 and group services database 50 as well as to a VLR
handler 74. The VLR handler 74 is connected to a VLR address database 76 and
coordinates cofnmunications between the HLR 16 and various visiting location
registers 80, 82, and 84. In particular, a signaling link is connected from VLR
handler 74 with an VLR controller 90 in each of the VLRs 80, 82, and 84. The
signaling protocol between the VLR and HLR handlers may be for example in
accordance with the Signaling System No. 7 (SS7) mobile.application part (MAP)
protocol which is supported by a number of well-known, lower SS7 layers, e.g., TCAP,

SCCP, MTP, etc. The VLR controller 90 is connected to a local subscriber records

data processing hardware and/or software, the specific details of which are not

Important to the present invention.

When the subscriber/subscription administrator 70 creates a new service
to be supported by the mobile communications system 10, the administrator 70 sends an
Add New Service command which includes both the new service and a corresponding
service group identifier as indicated at reference numeral 1 in Fig. 3. The command
analyzer 72 receives the Add New Service command and associated information and
adds the new service to the service group in the group services database 50 associated
with the specified service group identifier as indicated at reference numeral 2. Because
each of the subscriber records in subscriber record database 30 includes a service group
identifier, those subscriber records having the service group 1dentifier corresponding to

the group in which the new service is added will automatically receive that new service.
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As indicated at reference numeral 3, the command analyzer 72 then
informs the VLR handler 74 of the new service and corresponding service group ID.
The VLR handler 74, at reference numeral 4, accesses the VLR address data for the
VLRs 80, 82, and 84. With retrieved VLR addresses, the VLR handler 74. at reference
numeral 5, generates Update Subscriber Group commands received by the VLR
controller 90 in each VLR 80, 82, and 84. Each Update Subscriber Group command
includes the new subscriber service, the associated service group identifier, and the
address of the HLR 16. The last information is used in one example embodiment if the

service group identifier is HLR dependent.

The VLR controller 90 in each VLR sends an Update Subscriber Group
command to the local group services database 94 along with the new service, the
service group identifier, and the HLR address indicated at reference numeral 6.
Assuming for purposes of example that there are only two service groups A and B,
indicated by 96 and 98, that new service and HLR address are added to the group
corresponding to the associated service group identifier. Because the subscriber records
stored in the local subscriber record database 92 include a service group identifier, each
of those local subscriber records is automatically provided the newly added service by

virtue of the service group identifier link to the service groups 96 and 98.

Similar type commands, information, and procedure are followed for
adding a new subscriber. The subscriber/subscription administrator 70 forwards for

each new subscriber to be added to the home location register 16, the new subscriber’s

- 1dentification number(s) and a service group identifier corresponding to the group of

services which each newly added subscriber is to receive. The command analyzer 72
updates the subscriber records database 30 to include the newly-added subscribers, and
the VLR handler 74 forwards the newly added subscriber information to the VLR
controller 90 in each of the visiting location registers 80, 82, and 84. The VLR
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controller 90 adds the new subscriber records in the local subscriber records

database 92.

The flowchart diagram in Fig. 4 illustrates an example set of procedures
for establishing a service group (block 100). The administrator 70 defines groups of
mobile subscribers and services to be provided to each group (block 102). In addition,
thc‘ administrator 70 assigns a service group identifier to each group. Still further, the
administrator 70 associates with mobile subscriber identification information (where
appropriate) a service group identifier. Based on that information from the
administrator, the HLR 16 creates subscriber recordsl30 and group services 50, such as

those shown in Fig. 2, linked to subscriber records by a corresponding group ID

(block 104).

Fig. 5 is a flowchart diagram illustrating example procedures for
implementing an Add Service Routine (block 110) in accordance with one aspect of the
present invention. The administrator 70 identifies one or more new services, €.g., a list
of one or more service group identifiers, to be added to one or more service groups
(block 112). Administrator 70 then sends an Add Service command and the one or
more service group identifiers to the command analyzer 72 in the HLR 16 (block 114).
The command analyzer 72 adds the new service to the corresponding one or more of the

service groups (block 116).

Fig. 6 is a flowchart diagram outlining example procedures for adding a
subscriber (block 120) in accordance with one aspect of the present invention. The
administrator 70 sends an Add Subscriber command to the command analyzer 72 in the
HLR 16 (block 122). The command analyzer 72 adds a new subscriber record

including a group ID corresponding to a service group subscribed to by the new

subscriber (block 124).
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Fig. 7 is a flowchart outlining example procedures for implementing an
update VLR routine (block 130) in accordance with one aspect of the present invention.
The command analyzer 72 in the HLR 16 instructs the VLR handler 74 to update the
VLRs in the mobile communication system with a new service or new subscriber

already added to the HLR 16 using the corresponding service group identifier

(block 132). The VLR handler 74 in the HLR 16 fetches VLR address informatioﬁ and

sends the subscriber group update information (the new service or new subscriber along
with the associated service group identifier) to each VLR (block 134). Each VLR

employs its VLR controller 90 to update its local service group database 94 or its local

subscriber database 92 (block 136).

The present invention may also be readily employed to simplify and
streamline database updating procedures for database nodes other than VLRs. One such
updating procedure occurs when a mobile communications system employs a redundant
or backup HLR, such as the redundant HLR 22 shown both in Fi g. 1, now described in
more detail in conjunction with Fig. 8. The redundant HLR 22 (RHLR) includes a
primary HLR handler 202 connected to a subscriber record database 204 and a service
groups database 206 which are analogous to the primary HLR subscriber record
database 30 and service groups database 50, respectively. When new services or new
subscribers are provided to the primary HLR command analyzer 72, the analyzer 72
informs the redundant HLR 22 of this update via a redundant HLR handler connected to
a primary HLR handler 202 in the redundant HLR 22. Using the new service and/or
new subscriber identification along with a corresponding service group identificr, the
primary HLR handler adds the new subscriber to the subscriber records database 204 or
the new service to the service group corresponding to the service group ID forwarded

by the redundant HLR handler 200 in service groups database 206.

Fig. 9 is a flowchart diagram illustrating example procedures for

implementing a redundant HLR routine (block 210) in accordance with one aspect of
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the present invention. As new groups or services are defined and updated in the HLR.
the command analyzer 72 forwards this update information, (1.e., the new
service/subscriber and corresponding group identifier), to the redundant HLR

handler 200 (block 212). In this way, as the updates are loaded in the respective HLR
databases 30 and 50, the primary HLR handler 202 in the redundant HLR 22 stores the
new subscriber or new service in the RHLR subscriber records database 204 or RFILR

service groups database 206, respectively, using the associated service group identifier

(block 214).

Call handling procedures including call setup and rendering of mobile
services incorporating the present invention may be imple§nented using conventional
procedures with a relatively minor modification as will now be explained in conjunction
with the call handling routine 220 illustrated in. flowchart format in Fig. 10. For a call
terminating in the mobile communications system 10, conventional call interrogation
procedures are employed to locate the called mobilc communications unit. When the
gateway mobile switching center 12 identifies the mobile switching center 14 and
visiting location register servicing the location area in which the called mobile
communications unit is currently located, that VLR scans its local subscriber records
database 92 using the mobile subscriber identification information extracted from the
incoming call to identify the corresponding local subscriber record (block 222). From

that local subscriber record, a handler in the visiting global location register identifies a

- service group identifier (block 224). Using the service group identifier, the VLR

controller 90 accesses the local service groups database 94, identifies the group

corresponding to that service group identifier, and executes the services as requested or

~otherwise appropriate in that accessed group (block 226). As already described above,

the service group identifier provides an immediate link between each subscriber record

and a service group which includes the subscribed services.
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The present invention is also advantageously employed in situations
where subscriber or service data in a mobile communications database are lost or
corrupted such as for example when power is lost. Example procedures for restoring
accurate subscriber and service data to such a database is now described in conjunction
with the Restore VLR routine (block 230) shown in Fig. 11. The HLR sends service
group nformation to the VLR along with a corresponding service group identifier
(block 232). The HLR also sends to the VLR current subscriber records along with any

service group identifier for each subscriber record (block 234).

In this example, a huge amount of data would normally have to be
communicated from the HLR to the VLR if there are a laréé number of subscribers
and/or services. In other words, if such data were restored on an individual subscriber
basis, each individual subscriber record and all the services to which that individual
subscriber subscribes would have to be communicated from the HLR to the VLR.
However, because many subscribers likely subscribe to the same services and therefore
can be grouped together, the present invention dramatically reduces the amount of data

that must be transferred from the HLR to the VLR and ultimately stored in the VLR.

- Namely, the “common” sets or groups of services are transmitted and stored only once.

Association of an individual subscriber record with one of those groups is accomplished

by merely sending a service group identifier along with the subscriber record.

Still further, the present invention may advantageously be employed n
the context of location update procedures as a mobile communications unit is traveling
between location areas in the mobile communications system 10. Fig. 12 illustrates an
example of such location update commands between various entities in the mobile

communications network.

As a mobile station (MS) moves into a new location area, it generates and
forwards via the base station (BS) to the mobile switching center (MSC) a location

registration request. In response, the MSC generates an update location area (LA)
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command to the VLR corresponding to that location area including the mobile station
IMSI identifier. The VLR then updates the mobile stations subscriber record to indicate
its current location area and provide that location update information to the HLR. In
accordance with the present invention, the HLR provides the VLR subscriber data
including the subscriber’s identifier, e.g., IMSI, service group ID, and HLR address if
the service group identifier is HLR dependent. In atypical situations. if the VLR does
not recognize the service group ID provided by the HLR, the VLR requests group
services from the HLR by returning that service group identifier to the HLR. In
response, the HLR acknowledges that request for services and sends the services, e.g.,
service 1, service 2, ..., associated with that service group identifier. The VLR also
continues with the typical location updating procedures including an acknowledgment
to the Insert Subscriber Data command from the HLR. The HLR sends an
acknowledgment of the location of completion of the location update procedure which

1s forwarded via the VLR, MSC, and BS to the mobile station.

In another embodiment of the present invention directed to individual
services rather than established groups of subscribers, a service identifier is assi gned to
a new service to be supported by a mobile radio communications system. The new
service is established for a plurality of mobile subscribers using that service identifier.
Rather than storing the service itself in each subscriber record, the new service is
provided to the mobile subscribers by incorporating the service identifier into the
mobile subscriber database records of each mobile subscriber subscribing to the new

service.

Another example embodiment of the present invention will now be
described in conjunction with Figs. 13 and 14. For certain mobile subscriber SErvices,
the subscriber may selectively and periodically activate/deactivate a subscribed service
in accordance with the current wishes of that subscriber. A “static” service group may

be less effective at representing both the services and the current condition of those

it .
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services, e.g., activated or deactivated, as currently indicated by individual subscribers.
The present invention accommodates this problem by providing a dynamically allocated
service group identity that contains information about the service groups as well as the

status of each service within that service group.

The dynamic service group identity is allocated by the HLR and is
provided to the VLR in the same manner as already described above. In the home
location register 16 shown in Fig. 13, there are three separate databases (or alternatively
differently sections of a single database) including a subscriber records database 300. a
dynamic service group records database 306, and a service groups database 312. They
dynamic service group records database 306 includes several dynamic service
groups 308 such as group A’ through dynamic service group N'. Each of the dynamic
service group records 308 identifies a corresponding service group using a service
group 1dentifier 309 and includes a configuration of status information 310 for services
in that identified service group. For example, the dynamic service group record A’
includes an identifier that identifies service group A in the service groups database 312.

The status of each of the service group A services 316, i.e., service 1, service 2, etc. is

also stored in the dynamic service group A’ record. Accordingly, rather than individual
subscriber records referring to service group IDs, in this more dynamic embodiment,
each subscriber record 302 includes a field containing a dynamic service group ID 304

that links that subscriber record with a dynamic service group record 308.

Consider the following example, assume that a subscriber subscribes to a
call waiting service and a three party service and that initially the call waiting service is
“inactive” and the three party service is “active”. These two services and their '
respective states therefore comprise a first dynamic service group. The subscriber’s
record 302 in the subscriber record database 300 references the first dynamic service
group in database 306 via corresponding dynamic group ID A’ which in turn is linked

to service group A in the service group database 312.
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If the HLR receives a command indicating that the subscriber now wants
to activate the call waiting service, the HLR locates the subscriber’s record 302 and
accesses the first dynamic service group identified in the subscriber’s record. The HL.R
also scans all of the dynamic service groups in database 306 to identify any existing
dynamic service group record 308 that includes the call waiting and three party services
both in an active state, i.e., the newly requested service/status combination. If such a
second dynamic service group record is identified, the subscriber’s record 302 is
updated to replace the first dynamic service group ID with the second dynamic service

group ID.

If none of the currently existing dynamic service group records
correspond to the current service/status combination requested by the subscriber, a new
dynamic service group record 308 corresponding to the requested service/status
combination is generated and stored in the dynamic service group records database 306.
Sljch a new record may be generated by copying the contents of the first dynamic
service group record and then changing the status information as requested by the
subscriber and providing that new record with an ID. In any event, the subscriber’s

record is then updated with the newly generated dynamic service group ID.

Fig. 14 illustrates in flowchart form example procedures for implementing
the dynamic service group embodiment described above in conjunction with Fig. 13
(block 400). The HLR receives an order from the subscriber to change services, e.g., a
changed condition or status of a service (block 402). The HLR identiﬁés the
subscriber’s record in the subscriber record database 300 (block 404). The HLR
analyzes the subscriber’s order and scans the dynamic service group database 306 to
detect (if available) the service/status combination requested by the subscriber
(block 406). A decision is made in block 408 if the requested dynamic service group is
present in the dynamic service group database 306. If so, the subscriber record is

updated to link that record with the new dynamic service group record 308 (block 410).
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If the requested dynamic service group is not present in the dynamic service group
database 306, the HLR creates a new dynamic service group record 308 corresponding
to the service/status combination requested by the subscriber (block 4 12). The HLR
then updates the VLR with the new service/status combination (block 414). After
performing both functions in blocks 410 and 414, the HLR updates the dynamic service

group identification information in the VLR.

In addition to the advantages already noted above, the present invention
also permits a telephone network operator to provide new services to all subscribers on
a temporary basis such as at the time new services are introduced. This allows the
operator to market the services free of charge for a few da}s to expose all subscribers
hoping that at least some subscribers will be interested in purchasing the new service.
This kind of marketing technique is readily implemented in the present invention
without increasing signaling volume simply by adding the new service to all of the
group services in the service group database. Moreover, the present invention also
permits the HLR to easily and efficiently generate backup data records, e.g., to hard

disk or magnetic tape in a relatively short time period.

While the invention has been described in connection with what is
presently considered to be the most practical and preferred embodiment, it is to be
understood that the invention is not to be limited to the disclosed embodiment, but on
the contrary, is intended to cover various modifications and equivalent arrangements

included within the spirit and scope of the appended claims.
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WHAT IS CLAIMED 1IS:

l. In a communications system, a method comprising the steps of:

defining a group of mobile subscribers;

assigning a group identifier to each member of the group; and

establishing one or more services for the group of mobile subscribers associated
with the group identifier,

wherein a change to the established group services is automatically implemented

for the mobile subscribers in the group.

2. The method in claim 1, wherein group identifier links each member with

the established group services.

3.  The method in claim 1, wherein the communications system includes a
mobile communications database including a first section storing mobile subscriber data
records for plural mobile subscribers, each record including a mobile subscriber

identifier, and for members of the group, the group identifier.

4. The method in claim 3, wherein the mobile communications database
includes a second section storing the one or more services established for the group, the
method further comprising:

providing to each member the group services using the group identifier by
linking each group mémbcr’s subscriber record stored in the first section with the group

services stored in the second section.

5. The method in claim 2, further comprising:

providing a new service to each group member by associating the new service

with the group identifier.
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6. The method in claim 2, further comprising:
adding a new member to the group by associating the group identifier with a

mobile subscriber record corresponding to the new member.

7. The method in claim 3, the method further comprising:
updating service information at another database by sending a new service and

the group identifier or a new subscriber and the group identifier to the other database.

8. The method in claim 3, wherein the mobile communications database is a
home location register (HLR) and the mobile communications system includes one or
more visiting location registers (VLRs) corresponding to one or more location areas in
the mobile communications system and storing subscriber records for mobile
subscribers currently registered in the one or more location areas, the method further
comprising:

updating service information in the one or more VLRSs to incorporate a new

service or a new mobile subscriber using the group identifier.

9. The method in claim 8, wherein the updating step includes the HLR
sending the new service or the new mobile subscriber along with the group identifier to

the one or more VLRSs.

10.  The method in claim 9, wherein the HLR sends the new service along
with the group identifier only once to update the services to be provided to all members

of the group.

11. The method in claim 8, wherein when a mobile belonging to the group
registers in a new location area, the method further comprises:

performing a mobile subscriber location update procedure including the HLR
sending to the VLR corresponding to the new location area the mobile’s identification

and the group identifier.
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12. The method in claim 8, wherein the mobile communications system
includes a redundant HLR, the method further comprising:
updating the redundant HLR using the group identifier.

13. The method in claim 12, the method further comprising:

transmitting to the redundant HLR a new service added to the group along with

the group identifier.

14.  The method in claim 8, further comprising:
when a mobile belonging to the group registers in a new location area,
performing a mobile subscriber location update procedure to update the VLR

corresponding to the new location area including the HLR sending the group identifier
to the VLR.

15.  The method in claim 2, further comprising:
when data stored in the mobile communications database is lost, restoring mobile
subscriber service information in the mobile communications database using the group

identifier and the one or more services associated with the group identifier.

16.  In a mobile radio communications network, appara<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>