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(57) Cette invention concerne un procede et un systeme
de telecommunications a "priorite dependant de la
charge" qui permet d utiliser efficacement les canaux de
trafic tout en répondant aux besoins de 1’abonné€ et en
generant des bénéfices pour ['opérateur d’un réseau
cellulaire. Cette priorit¢ dépendant de la charge pour
abonn¢s mobiles consiste a attribuer une priorite a
I’abonné au moment ou un service est active. L abonné
va ainsi payer des prix réduits pour des abonnements a
des priorites mférieures, et des prix plus €levés pour des
abonnements a des priorites superieures. Le systeme
verifie de manicre continue la charge de trafic sur les
canaux de trafic, et diffuse la priorit€ courante dans le
message d informations du systeme envoye¢ aux stations
mobiles se trouvant dans la cellule. S1, par exemple, le
message de diffusion du systeme indique une faible
priorite, tous les abonnes mobiles pourront effectuer des
appels. En revanche, s1 le message de diffusion du
systeme 1ndique une priorite €levee, les abonnes mobiles
avant achet¢ un abonnement de priorit¢ infe€ricure ne
pourront pas effectuer d appels.
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(57) A "load based priority" telecommunications system
and method which provides efficient use of Traffic
Channels (TCHs), while both meeting the subscriber’s
needs and producing revenue for the cellular operator.
"Load based priority" for the mobile subscribers consists
of assigning a priority to the subscriber at the time of
service activation. The subscriber can pay a low rate for
lower priority subscriptions and a higher rate for higher
priority subscriptions. The system continuously checks
the traffic load on the TCH and broadcasts the current
priority 1n the system information message to the mobile
stations 1n the cell. For example, 1f the system broadcast
message reads low priority, then all mobile subscribers
will be able to make calls. However, if the system
broadcast message reads high priority, then mobile
subscribers who have purchased a lower priorty
subscription will not be able to make calls.
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(§7) Abstract

A "load based priority" telecommunications system and method which provides efficient use of Traffic Channels (TCHs), while both
meeting the subscriber’s needs and producing revenue for the cellular operator. "Load based priority" for the mobile subscribers consists
of assigning a priority to the subscriber at the time of service activation. The subscriber can pay a low rate for lower priority subscriptions
and a higher rate for higher priority subscriptions. The system continuously checks the traffic load on the TCH and broadcasts the current
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priority in the system information message to the mobile stations in the cell. For example, if the system broadcast message reads low
priority, then all mobile subscribers will be able to make calls. However, if the system broadcast message reads high priority, then mobile
subscribers who have purchased a lower priority subscription will not be able to make calls.




CA 02306154 2000-04-07

WO 99/20073 PCT/US98/21206.

10

15

20

25

30

35

-1-

LOAD BASED PRIORITY FOR THE MOBILE SUBSCRIBER

BACKGROUND OF THE PRESENT INVENTION

Field of the I ]

The  present invention relates generally to
telecommunications systems and wmethods for managing

traffic channels in a wireless network, and specifically

to prioritizing subscribers' use of the traffic channels.

Cellular telecommunications is one of the fastest
growing and most demanding telecommunications applications
ever. Today it represents a large and continuously
increasing percentage of all new telephone subscriptions
around the world. A standardization group, Global System
for Mobile Communication (GSM), was established 1in 1982
to formulate the specifications for mobile cellular radio
systems.

With reference now to FIGURE 1 of the drawings, there
is illustrated a Public Land Mobile Network (PLMN), such
as cellular network 10, which in turn is composed of a
plurality of areas 12, each with a Mobile Services Center
(MSC) 14 and an integrated Visitor Location Register (VLR)
16 therein. The MSC/VLR areas 12, in turn, include a
plurality of Location Areas (LA) 18, which are defined as
that part of a given MSC/VLR area 12 in which a Mobile
Station (MS) 20 may move freely without having to send
update location information to the MSC/VLR area 12 that
controls the LA 18. Each Location Area 12 is divided into
a number of cells 22. Mobile Station (MS) 20 1s the
physical equipment, e.g., a car phone or other portable
phone, used by mobile subscrilbers to communicate with the
cellular network 10, each other, and users outside the
subscribed network, both wireline and wireless. The MS

may also include a Subscriber Identity Module (SIM) 13,
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which provides storage of subscriber related information,
such as a subscriber authentication key, temporary network
data, and service related data (e.g. language preference) .

The MSC 14 is in communication with at least one Base
Station Controller (BSC) 23, which, in turn, is in contact
with at least one Base Transceiver Station (BTS) 24. The
BTS is the physical equipment, illustrated for simplicity
as a radio tower, that provides radio coverage to the
geographical part of the cell 22 for which 1t 1is
responsible. It should be understood that the BSC 23 may
be connected to several base transceiver stations 24, and
may be implemented as a stand-alone node or integrated
with the MSC 14. In either event, the BSC 23 and BTS 24
components, as a whole, are generally referred to as a
Base Station System (BSS) 25.

With further reference to FIGURE 1, the PLMN Service

Area or cellular network 10 includes a Home Location
Register (HLR) 26, which is a database maintaining all
subscriber information, e.g., user profiles, current
location information, International Mobile Subscriber
Identity (IMST) numbers, and other administrative
information. The HLR 26 may be co-located with a given
MSC 14, integrated with the MSC 14, or alternatively can
service multiple MSCs 14, the latter of which 1is
illustrated in FIGURE 1.

The VLR 16 is a database containing information about
all of the Mobile Stations 20 currently located within the
MSC/VLR area 12. If a MS 20 roams into a new MSC/VLR area
12, the VLR 16 connected to that MSC 14 will request data
about that Mobile Station 20 from the HLR database 26
(simultaneously informing the HLR 26 about the current
location of the MS 20). Accordingly, 1if the user of the
MS 20 then wants to make a call, the local VLR 16 will
have the requisite identification information without

having to reinterrogate the HLR 26. 1In the aforedescribed
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manner, the VLR and HLR databases 16 and 26, respectively,
contaln various subscriber information associated with a

given MS 20.

The digital GSM system uses Time Division Multiple
Access (TDMA) to handle radio traffic in each cell 22.
Each TDMA communication frame i1is divided into eight
separate time slots, forming eight physical channels for
communications. Logical channels are then mapped onto
these physical channels. Examples of logical channels
include Traffic Channels (TCH) and Control Channels (CCH).

A great deal of information must be transmitted
between the BTS 24 and the MS 20, e.g., user data and
control signaling. Different types of information are
transmitted on the physical channels in a certain order.
For example, speech is sent on a Traffic Channel (TCH),
which during the transmission is allocated a certain
physical channel. Traffic channels can be either full
rate or half rate. One full rate TCH occupies one
physical channel, while two half rate TCHs can share one
physical channel.

In the GSM system, TCHs are generally considered the
most precious of resources. In congested areas and during
peak times of use, there may be no available TCHs, thereby
preventing subscribers from placing potentially important
calls. An operator can increase the number of TCHs by
elither introducing more hardware or using more frequency
channels in a cell. However, both of these techniques are
expensive for the operator.

Another technique for managing traffic channel usage
is disclosed in PCT Application WO 97/09836 to Scholefield
et al., where the network determines and broadcasts a
current priority level to all MSs within the network.
Each MS that wants to transmit data to the network
compares this priority level to the priority associated
with the data that the MS wants to transmit. If the
priority of the data is lower than the broadcasted
priority, the MS does not transmit the data to the
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network. However, this technique requires the MS to
determine the priority of the data it is about to
transmit, which introduces additional circuit and
processing complexity into the MSs. In addition, basing
access on the objective network determined priority of the
data does not take into consideration the subjective
priority assigned to the data by the mobile subscriber.
Many mobile subscribers may want to have a higher priority
regardless of the priority of the data.

Likewise, a similar technique is disclosed in "RR
Procedures", GSM System for Mobile Communications (1993),
page 371, written by Michel Mouly. This technique
involves randomly dividing all of the mobile subscribers
into different classes and storing the assigned class in
each of the respective mobile stations. If load on the
network becomes too high, the network can block certain
classes, thus preventing the mobile stations belonging to
those Dblocked <classes from accessing the network.
However, as 1n Scholefield et al., the subijective

importance of the access is not considered.

It 1s therefore an object of the invention to allow
for efficient use of the TCHs which both meets the
subscriber’s expectations and immediate needs, and

produces revenue for the cellular operator.

SUMMARY OF THE INVENTION

The present invention = directed to
telecommunications systems and methods for providing
efficient use of the TCHs, while both meeting the
subscriber's needs and producing revenue for the cellular
operator. "Load based priority" for the mobile subscriber
consists of assigning a priority to the subscriber at the

time of service activation. The subscriber can pay a low
rate for lower priority subscriptions and a higher rate
for higher ©priority subscriptions. The system

contlnuously checks the traffic load on the TCH and
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broadcasts the current priority in the system information
message to the mobile stations in the cell. For example,
if the system broadcast message reads low priority, then
all mobile subscribers will be able to make calls.
However, 1f the system broadcast message reads high
priority, then mobile subscribers who have purchased a
lower priority subscription will not be able to make
calls.

In order to insure that important phone calls can be
placed, the MS will have the capability to change the

priority dynamically, for an extra fee. Load based

priority advantageously provides the cellular service
provider with an efficient means of differentiating the
service. The cellular service provider can sell low cost
subscriptions for the low priority subscribers, thereby
increasing the customer base without increasing the need
for more TCHs. Therefore, the TCH resources will be used
more efficiently at a reduced cost to the mobile

subscribers.

BRIEF DESCRIPTION OF THE DRAWINGS

The disclosed 1inventions will be described with
reference to the accompanying drawings, which show
important sample embodiments of the invention and which
are incorporated in the specification hereof by reference,
wherein:

FIGUORE 1 1s a block diagram of a conventional

terrestrially-based wireless telecommunications system;
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FIGURES 2A and 2R are flow charts 1illustrating
embodiments of the load based priority system of the
present invention;

FIGURE 3 is a table depicting a sample load based
priority situation; and

FIGURE 4 shows the interrelationship between wvarious

elements of the load based priority system.

DETAILED DESCRIPTION OF THE PRESENTLY PREFERRED EXEMPLARY
EMBODIMENTS

The numerous innovative teachings of the present
application will be described with particular reference
to the presently preferred embodiment. However, it should
be understood that this class of embodiments provides only
a few examples of the many advantageous uses of the
innovative teachings herein. In general, statements made
in the specification of the present application do not

necessarily delimit any of the various claimed inventions.

Moreover, some statements may apply to some inventive

features but not to others.

In preferred embodiments of the load based priority
system of the present invention, the BSC 23 keeps track
of the resource usage for each cell. When the utilization
of the TCHs reaches a certain predefined threshold, the
BSC 23 can initiate the load based pridrity for the call
setup.

For example, in one embodiment, the BSC 23 monitors
the load in each cell 22 and updates the load and priority
data per cell 22, as shown in the flow chart of FIGURE 2A.
First, the operator determines the number of priorities
that will be available for subscribers to purchase (step
200). The priorities can be allocated per cell 22 or in
general at the network level 10. Thereafter, the operator
selects the threshold values for the load associated with

each of the priorities (step 205). The load monitoring
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application (LMA) 420 of the BSC 23, shown 1n FIGURE 4,
then monitors the load (step 210) by calculating the
percentage of TCHs in use for each cell 22. The load
values are continuously compared with the threshold values
(step 215) to determine the current priority (step 220).
The current priority will be the priority for which the
threshold value is immediately below the load.

The BTS 24 then broadcasts the current priority in
the cell 22 (step 225), allowing only mobile subscribers
with the current priority or higher priorities to access
the cellular network 10. Once the load reaches a
different threshold value (by either going above or below

the previous threshold value), a different priority will

be broadcast (either a higher or 1lower priority
respectfully). |

The relationship between the MS 20 and the broadcast
message 1s described in FIGURE 2B. As shown in FIGURE

2B, after the operator has assigned the MS 20 a priority
(step 230), the MS 20 receives the current broadcast

priority (step 235) and compares it to the assigned
priority (step 240) stored within, for example, the SIM
13. If the assigned priority is equivalent to or higher
than the current broadcast priority, the MS 20 can place
the call (step 245). However, if the assigned priority
is less than the current broadcast priority, the MS 20 can
either override the priority and place the call for a fee
(step 250), or will not be allowed to place the call (step
255) .

As an example, FIGURE 3 depicts a sample load based
priority situation. In FIGURE 3, only two priorities are
shown for simplicity, Priority 1 and Priority 2, with
Priority 1 being the higher priority. However, the actual
number of priorities can be more or less as determined by
the operator. The load based priority calculations (LBPC)
430, shown in FIGURE 4, have already been performed for
both the xyz and ABC cells. This includes the comparison
(step 215) and determination of priority (step 220) steps
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in FIGURE 2. The amount of load and whether each priority

has access to the cellular network 10 is listed.

As shown in FIGURE 3, the load for the xyz cell is

only at 20%, which is less than the predefined threshold

value for Priority 1. Therefore, all priorities are valid

(e.g. all mobiles can make a call 1in the cellular

network). Thus, Priority 2 will be broadcast in the cell

22.
However, for the ABC cell, the load 1s at 80%.

Therefore, the predefined Priority 1 threshold has been

met, and only mobile subscribers with Prilority 1 are

allowed to make calls. The BTS broadcast message will
read Priority 1 only. However, as mentioned above, the
mobile subscriber will be able to change the MS 20
priority to Priority 1 in order to place urgent calls,
with the understanding that an extra fee will be billed
for the call.

Depending upon operator defined data, the priority
will be updated. FIGURE 4 shows the relationship between
some of the elements involved in the load based priority
system, which, for example, can be located within the BSC
23. The Load Based Priority Application (LBPA) 400 will
read a table 410, such as the one shown in FIGURE 3, and
if the priority is "YES" for a certain load 1in cell, the
lower priority will be broadcasted in the cell 22. In
addition, the Load Based Priority Calculations (LBPC) 430
will continuously be performed, using the information
about the load from the LMA 420, and updating the table
410 as necessary.

When a mobile subscriber originates a call, the MS
20 will read the priority broadcasted for the cell 22 the
MS 20 is in, and compare the broadcasted priority with the
priority stored in the mobile subscriber's SIM card 13 at
the time of subscription. If the mobile subscriber has
a higher or equal priority as compared with the priority
broadcasted, the call will go through. Otherwise, the
call will be rejected with the appropriate message.
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As will be recognized by those skilled in the art,
the innovative concepts described 1n the present
application can be modified and varied over a wide range
of applications, and accordingly the scope of patented
subject matter is not limited by any of the specific
exemplary teachings given.

For example, it should be noted that the load based
priority system described herein can be lmplemented in the
MSC 14. The table, similar to the one shown in FIGURE 3,
can be stored in the MSC 14, and the MSC 14 can have an
application to request the load information on each cell
22 from the BSCs 23. The MSC 14 can then i1nform the BSCs
23 of the priority in each cell 22. Specifically, in the

AMPS system of Japanese svstems, the MSC 14 contains all

of the information about the cells 22.

It should also be noted that when the subscriber is
in a different location area, the priority originally
assigned to the subscriber may or may not be recognized

in this area, depending on whether an agreement has been

formed between the location areas.
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WHAT IS CLAIMED IS:

1. A telecommunications system for prioritizing
usage of traffic channels within said system, being
characterized by:

a base station system (23) having traffic 1load
threshold values and associated priority codes for a cell
(22) served by said base station system (23) stored
therein, said base station system (23) being configured
to monitor the load on said traffic channels (step 210),
determine a current traffic load wvalue, compare said
current traffic load value to said traffic load threshold
values (step 215) to determine a current one of said
priority codes associated with a select one of said
traffic load threshold values having a value immediately
above sald current traffic load value (step 220) and
broadcast said current priority code (step 225) in said
cell (22); and

a moblle station (20) in wireless communication with
sald base station system (23) within said cell (22), said
mobile station (20) having a mobile priority code stored
therein, said mobile priority code being subscribed to and
chosen by a user of said mobile station (20), said mobile
station (20) being configured to receive said broadcasted
current priority code (step 235), compare said current
priority code to said stored mobile priority code (step
240) and selectively restrict access by said mobile
station to said system in response to a determination that
said mobile priority code is lower than said current

priority code.

2. The telecommunications system of Claim 1,
wherein said mobile station (20) has a Subscriber Identity
Module (13) therein, said mobile priority code of said

mobile station (20 being stored in said Subscriber
Identity Module (13).

3. The telecommunications system of Claim 1,

nof ST R GPNTT Y i LE T
ARGENDIED Bpkel
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wherein said current priority code is updated when said
current traffic load value changes with respect to at
least one of said traffic load threshold wvalues.

4 . The telecommunications system of Claim 1,
wherein said base station system (23) comprises a base

transceliver station (24) for broadcasting said current

priority code (step 225).

5. The telecommunications system of Claim 1,
wherein said mobile priority code is selected from the
group consisting of: low priority, medium priority, and
high priority.

6. The telecommunications system of Claim 1,
wherein said mobile station (20) allows itself access to
sald system in response to a user input changing said
mobile priority code to at least equal said broadcasted
current priority code (step 250).

7. A method for prioritizing usage of traffic
channels within a wireless telecommunications system, said
method being characterized by the steps of:

storing traffic load threshold values and associated
priority codes for a cell (22) within a base station
system (23) serving said cell (22) (step 205);

monitoring the locad on said traffic channels to
determine a current traffic load value (step 210) ;

comparing said current traffic load value to said
traffic load threshold values (step 215) to determine a
current one of said priority codes associated with a
select one of said traffic load threshold values having
a value immediately above said current traffic load value
(step 220);

broadcasting said current priority code (step 225)
in said cell (22) to a mobile station (20) in wireless

communication with said base station system (23);

[ ‘l" _p— -y v— -, P . - . -
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comparing said broadcasted current priority code with
a mobile priority code (step 240) stored within said
moblle station (20), said mobile priority code being
subscribed to and chosen by a user of said mobile station
(20) ; and

selectively restricting access by salid mobile station
(20) to said system in response to a determination that

sald mobile priority code is lower than said current
priority code.

8. The method of Claim 7, wherein said mobile
station (20) has a Subscriber Identity Module (13)
therein, said mobile priority code for said mobile station

(20) being stored in said Subscriber Identity Module (13).

3. The method of Claim 7, wherein said current
priority code is updated when said current traffic load
value changes with respect to at least one of said traffic

load threshold values.

10. The method of Claim 7, wherein said base station
system (23) comprises a base transceiver station (24),

said step of broadcasting (step 225) being performed by
salid base transceiver station (24).

11. The method of Claim 7,w herein said mobile
priority code is selected from the group consisting of:

low priority, medium priority, and high priority.

12. The method of Claim 7, further comprising the
steps of:

after sald step of selectively restricting access,
changing said mobile priority code associated with said
moblle station (20) to at least equal said broadcasted
current priority code, using said mobile station (20); and

accessing said system (step 250) by said mobile
station (20).
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