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METHOD FOR LOCATING A MOBILE
STATION

BACKGROUND OF THE INVENTION

The present invention relates to a method for locating a
mobile station. More particularly, the present invention
relates to detecting the position of a mobile station in a cell
area based on certain received signal characteristics.

In emergency situations it is critical to know the location
of the emergency and where help needs to be sent. This is
easily done with communication systems that are wired. For
instance, it is well known that when a wire line subscriber
activates an emergency code such as “911” facilities can
determine the location of the user so that assistance can be
sent to that location.

It is equally important to provide emergency assistance to
those who may not have access to a wire line connection,
such as a person in a vehicle. Such persons may utilize
mobile communication devices such as mobile cellular
phones. However, it is more difficult to provide such assis-
tance just by the nature of the communication instrument, in
that the instrument can be moved to many different loca-
tions. Thus, it would be desirable to provide a method by
which the location of a mobile station could be determined
quickly and simply.

A number of prior systems for mobile system location
identification have detected signal strengths to perform
triangulation. This is a complex solution which requires real
time calculations related to signal strength measurements. A
more simple solution to the problem is desirable.

SUMMARY OF THE INVENTION

The present invention provides a method for locating
mobile stations which uses signal strength information in a
new manner. In particular, in an embodiment of the present
invention a mobile station is advised of the channel frequen-
cies of the neighboring cells. The station then measures
signal parameters with respect to these neighboring cell
frequencies. The compiled signal measurements are trans-
mitted back to a central processing station via the mobile
communications network. A database at that central process-
ing station stores signal measurements corresponding to
locations within the cell in which the mobile station is
located. The central processor searches the database for a
signal measurement that matches the received signal mea-
surements. If a match is found then the geographic location
corresponding to the signal measurement is selected as the
geographic location of the mobile station. If, however, the
central processor does not detect an exact match for the
signal signature then the processor may select the closest
matching signal signature and use the corresponding loca-
tion as being representative of the location of the mobile
station. Alternatively the processor could calculate an
approximate location based on location information corre-
sponding to the N closest signal measurements.

The present invention reduces the location operation to a
simple task of searching a database for matching informa-
tion. Such a technique could also be used to enhance the
accuracy of a triangulation technique.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 illustrates an example of a mobile cellular con-
figuration in which the present invention may be employed.

FIG. 2 illustrates an example of a table of information
which can be utilized in an embodiment of the present
invention.
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FIG. 3 illustrates a flow chart of a method in accordance
with an embodiment of the present invention.

FIG. 4 illustrates a sample map of a region within a cell
for purposes of explaining how to create a database to be
used in conjunction with the present invention.

FIG. § illustrates an example of a database entry in an
embodiment of the present invention.

FIG. 6 illustrates, in block diagram form, an example of
a system employing the present invention.

DETAILED DESCRIPTION

FIG. 1 illustrates in schematic form the layout of a cellular
network in which the present invention can be employed.
Three cells are shown: cell 1, cell 2, and cell 3. Each cell has
its own set of channels, for example a control channel and
voice channels, for providing over-the-air communications
with mobile stations. In the example shown, cell 1 has a
channel having frequency f1, cell 2 has a channel with
frequency 2 and cell 3 has a channel with frequency f3.
Each cell may have multiple frequencies, but only one
frequency is shown here for ease of description. In the
example, a handheld device 10 is shown located within cell
1.

The present invention provides a method for locating the
mobile station 10 at some geographic position within the
geographic serving area of the cellular system of cell 1.

It is known in existing mobile systems to advise the
handheld device 10, while it is in cell 1, of the frequencies
used by the cells neighboring cell 1, for example, frequency
2 for cell 2 and frequency {3 for cell 3. This information is
useful in at least two situations.

First, the mobile station may be registered in the mobile
network, but may not presently be involved in a
communication, that is, it is in an idle mode. In that mode
the mobile selects a control channel based on certain signal
criteria. Under those circumstances while the mobile is
being moved, it is possible that a time will come when the
mobile is located such that it is more optimal to select the
control channel of either cell 2 or cell 3 rather than the
control channel of cell 1. This is known as a re-selection
process. The mobile makes this determination by periodi-
cally measuring the signal strengths of the control channels
of the neighboring cells. An algorithm is performed using
those measurements and the mobile then determines whether
to re-select the frequency of one of the neighboring cells.
This information can be sent back to the system to aid in
channel allocation. This is referred to as Mobile Assisted
Channel Allocation (MACA).

A second situation in which the signal characteristics of
the neighboring cell channels are useful relates to those
occasions when a mobile station is involved in a commu-
nication while moving through a given cell and reaches the
outer perimeter of that cell and needs to be handed-off to a
neighboring cell. This is referred to as Mobile Assisted Hand
Off (MAHO). In this situation, the mobile station detects
signal characteristics of the neighboring cells and transmits
that characteristic information back to the cellular system so
that the system can coordinate a hand-off of the mobile
station from one cell to another as it traverses cells.

These two operations MACA and MAHO are described in
detail in the IS-136 protocol specifications. (TIA/EIA/IS-
136.1-A October 1996).

The present invention takes advantage of these known
operations that detect the signal strength of signals from
neighboring cells. An embodiment of the present invention
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