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(57) Abstract

It has not been possible to monitor the movements of the
terminal device in an area smaller than a cell in systems in which part
of the subscriber connection is formed by a radio connection between
the terminal device and the base station. However, in some cases, it is
preferable to restrict mobility of the terminal device to a limited area
within a cell. This is possible by measuring a value comparable to
the signal propagation time between the terminal device and at least
one base station, The value can be the timing advance between the
terminal device and the base station or it can consist of the differences
in the signal propagation times between the terminal device and several
base stations. The value is compared to the reference value and, on
the basis of the comparison, it is deduced whether the terminal device
is in the area allowed for it. The method can be used, in addition to
monitoring the location of the terminal device, in such a way that the
user creates one or several allowed areas, such as home and a summer
cottage. A lower tariff can be applied for calls made from these areas
than for calls made in other parts of the network. The invention is
suitable for use in both a cellular network and in a so-called WLL
network, which implement wireless subscriber connections.

SUBSCRIBER
NETWORK
ELEMENT

BTS2




AL
AM
AT
AU
AZ
BA
BB
BE
BF

BG
BJ

BR
BY

CA

CG
CH
ClI
cM
CN
Cu
Cz
DE
DK
EE

Codes used to identify States party to the PCT on the front pages of pamphlets publishing international applications under the PCT.,

Albania
Armenia
Austria
Australia
Azerbaijan
Bosnia and Herzegovina
Barbados
Belgium
Burkina Faso
Bulgaria

Benin

Brazil

Belarus
Canada

Central African Republic
Congo
Switzerland
Cote d’lvoire
Cameroon
China

Cuba

Czech Republic
Germany
Denmark
Estonia

ES
FI
FR
GA
GB
GE
GH
GN
GR
HU
IE
IL
IS
IT
JP
KE
KG
KP

KR
KZ
LC
LI

LK
LR

FOR THE PURPOSES OF INFORMATION ONLY

Spain

Finland

France

Gabon

United Kingdom
Georgia

Ghana

Guinea

Greece

Hungary

Ireland

Israel

Iceland

Italy

Japan

Kenya

Kyrgyzstan
Democratic People's
Republic of Korea
Republic of Korea
Kazakstan

Saint Lucia
Liechtenstein

Sri Lanka

Liberia

LS
LT
LU
Lv
MC
MD
MG
MK

ML
MN

MwW
MX
NE
NL
NO
NZ
PL

RO
RU
SD
SE
SG

Lesotho

Lithvania
Luxembourg

Latvia

Monaco

Republic of Moldova
Madagascar

The former Yugoslav
Republic of Macedonia
Mali

Mongolia

Mauritania

Malawi

Mexico

Niger

Netherlands

Norway

New Zealand

Poland

Portugal

Romania

Russian Federation
Sudan

Sweden

Singapore

SI
SK
SN
SZ
™D
TG
T
™
TR
TT
UA
uG
us
uz
VN
YU
YA

Slovenia

Slovakia

Senegal

Swaziland

Chad

Togo

Tajikistan
Turkmenistan
Turkey

Trinidad and Tobago
Ukraine

Uganda

United States of America
Uzbekistan

Viet Nam
Yugoslavia
Zimbabwe




WO 98/09467 PCT/F197/00499

10

15

20

25

30

35

METHOD FOR DETERMINATION OF SUBSCRIBERS POSITION AND ZONE DEPENDENT
TARIFF

Field of the invention

The invention relates to a method for monitoring mobility of a terminal
in a system in which part of the subscriber connection is formed by a radio
connection between the radio unit of the terminal and the base station. The
system may be a cellular mobile phone system, but the specific application
field is a radio system with a wireless subscriber connection comprising
base stations and wireless terminals of restricted mobility into which are
connected subscriber devices, which can be an ordinary telephone used in a
fixed network.

Background of the invention

In fixed networks, a subscriber line network is formed by taking the
twin cables coming from various subscriber devices to a cross-connection
device and by connecting the cables coming from various cross-connection
devices into another cross-connection device, which is connected to an
exchange by means of a cable. The signalling interface between the switch
and the subscriber lines is standardized and it can be an interface for 2-wired
analog subscriber lines, a multiplexer interface in accordance with the CCITT
V2 recommendation or a message-based multiplexer interface in accordance
with the ETS! V5.1 recommendation. The subscriber lines are the most
expensive part in building a network and also in its maintenance.

When building a telephone network, the installation of subscriber
lines between the exchange and the subscriber devices is not only expensive
but also takes a considerable amount of time. Especially in rural areas, the
costs per subscriber connection may be substantial. One solution for lowering
the costs is replacing the fixed subscriber loop between the exchange and the
subscriber device with a radio connection. in this case the subscriber device of
a fixed network is connected to a terminal, which includes a radio transceiver
and converts an audio frequency signal to a radio frequency signal and sends
it via radio path to the base station and correspondingly converts a received
radio frequency signal to an audio frequency signal understood by the
terminal.

This kind of solution can be based entirely on an analog or digital
cellular system containing a mobile services switching centre, in which system
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the terminals are connected to a base station, or it can be a modified cellular
system from which some network elements have been removed and in which
some functions have been simplified. Together these solutions are referred to
in this application as a WLL system (Wireless Local Loop System).

A WLL system can be built by using the structural elements of an
existing cellular system. A mobile phone system can be an analog or a digital
system. In this case the signalling in the WLL system conforms to the
signalling in the applied system, the base stations are the standard base
stations of the applied system, and the radio part of a terminal is similar to the
radio part of a mobile station, or the terminal may be a mobile station of the
mobile phone system as such, in which case the terminal and the subscriber
device (phone) have been combined into one physical device. An important
component of the WLL system is an access node, which connects the
subscribers to a standard local exchange. In a pure cellular system the access
node is a mobile services switching centre and in an applied system it is a
network element described later in this document. The subscriber network
element converts the signalling of the WLL system, for example, the signalling
of an analog NMT system or a digital GSM system, into signalling suitable for a
fixed network (for example, PSTN) and correspondingly adapts the signalling
of the fixed network for the interface of the WLL network.

The principle of a WLL system is illustrated in Figure 1. A wireless
fixed terminal T comprises a radio unit equipped with an antenna and a
telephone adapter 4, which connects a standard subscriber device 5 to the
terminal. The subscriber device can be a normal telephone, a fax machine or a
modem. It is connected to the terminal by inserting a standard plug into the
adapter connection of the terminal. The user can use the subscriber device 5
just as it would be used in a normal fixed network, even though the main part
of the subscriber line connection is formed by a radio connection between the
terminal T and the Base Transceiver Station (BTS) 2 or 3. The subscriber
device can also be a normal mobile station 6 to which the WLL has been
adapted. Each base station can serve several subscriber devices. The base
stations are connected to a special access node 1, which in turn is connected
to a standard telephone switch.

The access node 1 is connected to the local switch with an open V2
or V5.1 multiplexer connection, which uses a 2 Mbps PCM system. If the local
switch only supports a 2-wire interface, the network element is connected to
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the switch with a multiplexer with the purpose of converting the V2 signalling
into an analog 2-wire subscriber connection interface.

The signalling between the network element and the base stations
connected to it is the signalling of an applied mobile phone network, but it has
been modified in such a manner that the functions typical of a cellular network,
such as cell handover and roaming, are not possible. This means that the
subscriber must stay within the assigned coverage area. The routing of
incoming and outgoing calls is based on the subscriber file of the access node.
The operation of the access node corresponds to the operation of a
concentrator: the call is routed from the subscriber connection to the switch
and the analyzing, calculation, etc. of the numbers is carried out in the switch.

According to what has been stated above, the WLL network can be
based on some digital mobile phone systems. In these systems the mobile
station must measure the strength of the received signal and the strength of
the broadcast channels (BCCH) of neighbouring base stations and calculate
the bit error ratio, which describes the quality of the received signal. It must
report the measurement results periodically, for example, in the GSM system
the results can be transmitted twice per second. In a WLL application the
terminal can, and usually does, perform the same measurements that the
mobile station does, although the measurements concerning handover are
unnecessary.

In digital time division cellular systems the transmission is carried out
in bursts in time slots. In order to prevent overlapping of successive bursts,
each burst ends with a safety period of a certain length. A safety period is
required because mobile stations transmitting on the same broadcast channel
but in different time slots are an arbitrary distance from the base station, which
means that the time it takes for the radio waves to travel from the base station
to the mobile station varies between different time slots. Because of this, the
length of the bursts transmitted within time slots must be slightly shorter than
the time slot to ensure that when the base station receives the transmission
the bursts of different time slots do not overlap. In order to make the security
period as short as possible, the system has been defined in such a way that
the base station dynamically adjusts the transmission time of each mobile
station on the basis of the bursts it receives from the mobile station. The base
station gives the mobile station a so-called timing advance TA on the basis of

which the mobile station adjusts the starting time of the transmission. In the
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GSM system the value of the timing advance can be between 0 and 233 ps,
which means, taking into consideration the length of the time slot, that a mobile
station using the maximum timing advance can be at a 35 km distance from
the base station. The security period is defined so that, within the timing of the
transmission/reception frame, the base station measures the time difference
between the burst it has transmitted and the burst it has received from the
mobile station and counts the timing advance on the basis of this and sends
the timing advance to the mobile station twice per second.

In a mobile phone network all cells are equal as regards the basis of
call charging, which means that there is no way of offering the subscriber any
other basis of call charging than the time of the day or a certain pair of
numbers. In the former, a special biling parameter, which enables calls made
from the number connected to the parameter to be invoiced at less than the
normal rate at times when the mobile phone network has less users and,
correspondingly, more than the normal rate when the mobile phone network is
heavily loaded. This parameter makes the basis of call charging time
dependent. In the latter, the call is a so-called home call, which means that a
call between a mobile station and A sfixed subscriber terminal is invoiced at
less than the normal rate. When defining the basis of charging, it has not been
possible to consider in real time the distance between the calling subscriber
and the called subscriber or the location of the called subscriber. Special
bases of charging have not been available for calls within certain cells or for
calls between certain cells.

Solutions for these problems have been presented in the applicant's
patent applications FI-946091 and FI-946092. In accordance with these
applications, one cell or a group of several cells in a mobile phone network is
defined as a group of special cells. Cells of a group can be located in different
exchange areas. When forming a call, the exchange analyses whether the
location cell of the calling subscriber and/or the location cell of the called
subscriber belong to a group of special cells. If the location cells of the calling
subscriber and the called subscriber are on different exchange areas, the
applications also describe a way to transfer information about the location cell
of the called subscriber to the exchange of the calling subscriber before
making the speech connection. A subscriber group formed by subscriber
numbers can also be defined. In this way different call rates can be defined on
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the basis of whether the subscribers are in a group of special cells and/or
whether the subscriber numbers belong to a subscriber group.

The second application differs from the first one in that, during the
establishing of the call, a service control point SCP located in an intelligent
network analyses whether the location cell of the calling subscriber and/or the
location cell of the called subscriber belong to a group of special cells. The
service control point SCP then applies to the call a special basis of calculation
defined for the group. When the location cells of the calling subscriber and the
called subscriber are in different exchange areas, information about the
location cell of the called subscriber is transferred to the service control point
connected to the mobile services switching centre of the calling subscriber
either directly or in a message conforming to the signalling between the mobile
services switching centres.

The above-mentioned previous patent applications of the applicant
make it possible to define one or several special cells for the mobile services
subscriber. These cells are so-called home cells and calls made to and from
these cells are less expensive than calls in other parts of the network. This
principle is suitable also for the subscribers in the WLL system in which a
subscriber has been assigned a home cell and moving from one cell to
another has been prevented by disabling of the handover function.

Even though it is possible to define a home cell for a subscriber of a
mobile phone network and of a WLL system, there remains the problem that
the area of a cell is the smallest local unit. This means that it is not possible to
restrict an area allowing less expensive calls to an area smaller than a cell.
This problem concerns especially those mobile subscribers who do not have a
fixed network telephone at all, but who would prefer the calls made from home
or from some other defined location, such as a summer cottage, to be billed at
a rate lower than normal. Additionally, in some cases in the WLL system the
operator could want to restrict the mobility of a WLL terminal to an area smaller
than a cell and to prevent mobility outside of this area. It would also be
preferable to be able to select only certain terminals and to restrict their
mobility within a cell.

Thus, the objective of this invention is a method which can be used
to define an area smaller than a cell for a subscriber device and to monitor in
real time whether or not the subscriber device is in this special defined area.
The area definition should be made by the operator or the subscriber should at
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least be able to define the cell which the special area belongs to. The cell can
be a normal cell of a mobile phone network or it can be a cell of a WLL system.
Another objective is to create a method which enables less expensive calls for
the subscriber on an area smaller than a cell and selected by the subscriber.

The set objectives can be obtained with the definitions presented in
the independent claims.

Summary of the invention

In accordance with the basic idea of the invention, a value
comparable to the approximate distance between the terminal and the base
station communicating with the terminal and thus comparable to the signal
propagation time is defined severa!l times during the connection. The value
may be the signal propagation time directly or it may be a factor comparable
to it in practice. In the digital time division systems, the value comparable to
the distance is the existing calculation of the timing advance value. In CDMA
systems the delay time difference between the pilot signals of two base
stations can be estimated by correlating their spreading codes. In analog
systems the signal propagation time is defined, for example, on the basis of
a signal used for handover decisions, the signal being transmitted by the
base station to the terminal and the terminal returning it. If the system does
not contain suitable existing signals for calculating the propagation time, they
must be created separately.

In accordance with the first embodiment, the value comparable to
the signal propagation time is compared to the reference value(s) set for the
terminal and saved in the network beforehand, the reference value(s)
defining an allowed area smaller than a cell. If the network notices that the
value or its change exceed the allowed limits, it assumes that the terminal
has left the allowed area and proceeds in a pre-defined manner. This could
be, for example, disconnecting, giving a voice announcement, changing the
call tariff, etc. This embodiment is especially suitable for restricting the
mobility of WLL terminals.

In accordance with the second embodiment, the terminal itself
activates the value measurement process. The activation can be carried out,
for example, once and the resulting value is saved permanently to the
network database. The activation can be carried out whenever desired and
the result of the activation updates the result of the previous activation. in
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both cases the network carries out, as a response to the activation, the
measurement of the value and saves the cell identifier and the value to the
database. When the terminal is moving, the network constantly estimates its
distance from the base station and does not react as long as the change in
the value stays within the allowed limits. In this way an allowed area is
formed within a cell and the terminal itself has activated the area. If the
change in the value exceeds the allowed limits, the network assumes that
the terminal has left the allowed area and proceeds in a pre-defined manner.
The manner can be a manner conforming to the first embodiment. The
second embodiment is especially suitable for a cellular mobile phone system
enabling the subscriber to define the area for calls with lower tariffs. Only
one area at a time or several allowed areas can be accepted.

In accordance with the preferred embodiment the signal
propagation times between the terminal and several base stations are
measured and used for calculating the more exact location of the terminal.

Brief description of the drawings
The invention is described more closely with reference to the
accompanying drawings, in which

Figure 1 shows the principle of the WLL system,
Figure 2 shows a cell which has a WLL terminal and
Figure 3 illustrates the second embodiment.

Detailed description of the invention

The principle of the invention and the first embodiment are
described using the WLL system as an example, but the same principle can,
of course, be applied to any cellular mobile phone system. In that case the
terminal is a normal mobile station of the system and the base station is
connected to the mobile services switching centre via a base station
controller.

In Figure 2, the cell formed by the radio coverage of the base
station BTS is shown as a circle. Within the cell a subscriber line connection
is formed from the radio connection between the WLL terminal 22 and the
base station BTS, which is connected via a fixed line to the network element
21. Normally, the terminal is comparable to a fixed device and it and the
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subscriber device connected to it are located inside the house. The terminal
can be, for example, a fixed telephone or a fax machine. The terminal is not
allowed to leave the cell area. Leaving has been prevented by disabling
handover between cells in the WLL system. In the present systems, the
terminal can move freely within the cell. When a digital WLL system is in
question, the network calculates constantly, on the basis of the time
difference between the burst it has sent to the WLL terminal from the base
station and the burst it has received from the terminal, the timing advance
TA, which is a numerical value.

Let us assume that the operator wants to restrict mobility of the
WLL subscriber device to the area A. In accordance with the invention, on
the basis of the value comparable to the distance between the WLL terminal
22 and the base station BTS which is connected to the terminal, the value
being in this case the signal propagation time, the system determines
whether the mobile station has left the allowed area. Because the signal
propagation time is comparable to the above-mentioned timing advance TA,
this value can be used directly to monitor the movements of the terminal.
Within the allowed area, in the area nearest to the base station BTS, the
timing advance would be about TA1 and in the area farthest from the base
station the timing advance would be about TA2. This fact is utilized so that
the network compares the timing advance TA it has measured to the timing
advance values TA1 and TA2 saved in the information of the terminal in
question. If, in the comparison, TA1<TA <TA2 is true, the network does not
react in any way. If, in the comparison, TA<TA1 or TA>TA2 is true, the
system proceeds in a pre-defined manner. For example, an alarm can be
given to the network, calling can be prevented, a voice announcement can
be given to the subscriber or another, higher call tariff can be introduced,
etc.

The same result can be obtained by causing the network to monitor
changes in the timing advance of the subscriber device. The timing advance
TA, measured in the normal location of the subscriber device and saved in
the network database can be used as a reference and if the change AT
exceeds the pre-defined limit, the system proceeds in a pre-defined manner.

TA2 - TAl
The limit could be, for example, ————— .
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The value TA1 is used by terminal, which are at a distance of
radius R’ from the base station BTS and the value TA2 is used by terminal
which are at a distance of radius R” from the base station. When these two
values are used for monitoring the movements of the terminal, the result is
that the terminal can move, without the control mechanism in accordance
with the invention reacting, in the area of the cell limited by these radii, that
is, in a ring-shaped area. In practice, because of the terrain, the allowed area
is not entirely ring-shaped.

The timing advance information in question for the terminal can be
saved in a subscriber database, which is in a pure cellular system located in
the home location register HLR and in a WLL system based on a cellular
system it is located in the subscriber network element.

By changing the above-mentioned limits TA1 and TA2 the ring-
shaped area in which the terminal is allowed to move can be changed.

It is preferable to use the timing advance in the method in

“accordance with the invention, because in digital time division systems it is

calculated anyway, which makes it possible to use this numerical value as
such. If the WLL system or a digital cellular system has a function which
makes it possible for the mobile station to also return bursts to base stations
other than the one with which it is connected, that is, if it can communicate
with neighbouring base stations, this feature can be used in monitoring the
mobility of the terminal. 1t has been suggested that a feature should be
added, for example, in the GSM system, to enable the network to also
measure the signal propagation time between the mobile station and the
neighbouring base stations in order to determine the timing advance. In this
case each neighbouring base station would transmit a burst, which the
mobile station would return to the base station in question. The propagation
time is calculated on the basis of the difference between the transmission
and reception times. If the network already has this kind of function or if it will
be implemented, the signal propagation times can be used to calculate, by
using known radio location methods, the location of the WLL terminal or the
mobile station reasonably accurately. In this case it is enough to know signal
propagation times for three base stations.

The invention has been described above in a WLL environment
operating in accordance with the digital time division principle. Monitoring in
accordance with the invention requires the measuring of the signal
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propagation time between the terminal and the base station. In an analog
WLL environment a so-called colour signal can be used. In analog cellular
systems, such as AMPS, TACS and NMT, the base station generates (on
the command of the mobile services switching centre) a continuous control
signal during a call and transmits it to the mobile station. In the NMT system
the control signals are approximately in the 4000 Hz range. The mobile
station returns the signal to the base station, which estimates the received
signal and decides, on the basis of the estimation, whether the transmission
quality makes it necessary to change the connection to some other base
station (handover) or to disconnect the call. The measure of the quality is the
integrated signal-to-noise ratio within a certain time period.

This control signal can be used in the method in accordance with
the invention. Because the base station transmits a signal in a certain
frequency and the terminal returns the signal to the base station, means for
calculating the signal propagation time between the terminal and the base
station are added to the network. These means are preferably a suitable
program. The calculated propagation time is compared to the setting values,
as described above in connection with the digital system, or the change in
the propagation time is monitored. If the propagation time is above or below
the setting values or the change in the propagation time is above the allowed
value, the system proceeds in a pre-defined manner.

In a CDMA (Code Division Multiple Access) system time slots are
not used and thus no timing advance is calculated. However, the invention
can be applied in a mobile phone system or a WLL system which has been
adapted to the CDMA system, because in the CDMA cellular system it is
relatively easy to measure the difference between the propagation times of
two so-called pilot signals. Each base station transmits its own pilot signal,
which have individual spreading codes. The mobile station or the WLL
terminal receives the pilot signals transmitted by several base stations and
by correlating the pilot signals of two base stations (BTS1 and BTS2) the
difference between the propagation times of the signals between the mobile
station and the base stations can be directly measured, that is, TA1-TA2 can
be measured. This fact is well known in the field. In practice, the
measurement can be done as part of the reception algorithm. If major
changes in this time difference are not allowed, that is, there is only a certain
allowed change, the allowed operating area of the mobile station or the WLL
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terminal can be strictly limited. The result of this is an allowed area within a
cell.

The second embodiment of the invention is described in reference
to Figure 3. The figure shows a typical cellular network in which the base
stations BS are connected to their base station controllers BSC, which in turn
are connected to the mobile services switching centre MSC of which there
are two in the figure, MSC1 and MSC2, which means that it has two
exchange areas.

Mobile station 1 can be connected to the network in any of the
network cells and the price of the call is always the same in traditional
networks. However, a mobile services subscriber whose home is, for
example, in the cell a of location area 11, might want to have lower call rates
when using the mobile station at home. In accordance with the second
embodiment of the invention, this is enabled by creating area A around the
subscriber's home and calls made from this area are invoiced at a lower
tariff. The area A is defined, as described previously, on the basis of the
value comparable to the distance between the mobile station 1 and the base
station BTS2, in the TDMA system on the basis of the timing advance. The
timing advance value TA can be used for directly monitoring mobility of the
mobile station. If the system in question is a CDMA system, the pilot signals
transmitted by the base stations 2 and 6 are used for defining the area.

The area definition can be carried out in several ways. First, it is
possible to carry out a separate measurement in the allowed area when the
subscriber purchases a mobile station. In this measurement the timing
advance to the base station 2 is determined or pilot signals can be used to
determine the difference in propagation times between the signals coming
from the base stations 2 and 6. The timing advance value/difference in
propagation times and the identifier of cell a are saved in the subscriber
information in the home location register HLR. In this case the location of the
allowed cell area cannot be changed without making new measurements.
Second, it is possible to arrange in the network a function which, as a
response to a message sent by the mobile station, saves the current timing
advance value and cell identifier to the home location register. The user can
form the message by keying in a certain code or the message transmission
can be programmed so that pressing a certain key transmits the message
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automatically. In this case it is easy to change the location of the allowed
area.

The latter case is especially preferable when several allowed areas
are required. When the subscriber goes, for example, to the summer cottage
which is located in the cell h of the exchange area of centre MSC2, the
subscriber carries out the above-mentioned registration and the new timing
advance and cell identifier are saved in the home location register. Now the
subscriber can make calls at a lower tariff within the allowed area B. The new
subscriber information can replace the old information or a certain number of
allowed areas with lower tariffs can be allowed, such as home, summer
cottage, work, etc.

In both cases the network compares, at the beginning of the call,
the cell identifier and the measured timing advance to the subscriber
information saved in the home location register. If they show that the mobile

‘station is at home, that is, in the allowed area A, a lower tariff is used for

invoicing the calls. If this is not the case or if the timing advance value or its
change exceeds the pre-defined limit during the call, the system interprets
the situation so that the subscriber has left home and the call tariff can be
increased. When the subscriber has left the cell area, there is no need to
monitor the signal propagation delay.

The method in accordance with the invention can be used to restrict
mobility of the terminal to a considerably smaller area than one cell.
Restricting mobility makes it easier to design the network frequencies and it
enables the use of invoicing zones smaller than one cell. Within the scope
protected by the claims, it is possible to have different embodiments of the
invention, the common factor for these being the defining of the value
comparable to the distance between the terminal and the base station.
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Claims

1. A method for monitoring mobility of a terminal in a system in
which part of the subscriber connection is formed by a radio connection
between the terminal and the base station, characterized in that for
each terminal whose location is to be determined:

- a value comparable to the signal propagation time between the
terminal and at least one base station is measured,

- the value is compared to the reference value and based on the
result of the comparison it is determined whether the terminal is within the
allowed area.

2. A method in accordance with claim 1, characterized in
that, in a time division system, a value comparable to the propagation time is
formed by using the timing advance value of the terminal transmission, the
value being calculated on the basis of the burst sent by the base station,
which the terminal device communicates with, to the terminal and returned
by the terminal.

3. A method in accordance with claim 1, characterized in
that, in a time division system, a value comparable to the propagation time is
formed by calculating the difference between the propagation times of the
signals between the terminal and the base station, which the terminal
communicates with, and between the terminal and at least one neighbouring
base station.

4. A method in accordance with claim 1, characterized in
that, in a spread spectrum system (CDMA), a value comparable to the
propagation time is formed in such a way that the terminal receives pilot
signals from the base station, which it communicates with, and from at least
one neighbouring station and calculates the difference between the
propagation times by correlating the signals.

5. A method in accordance with claim 1, characterized in
that when the measured comparable value falls within a pre-defined range,
the terminal is deduced to be located within the area allowed for it.

6. A method in accordance with claim 5, characterized in
that when the measured comparable value falls outside a pre-defined range,
the terminal is deduced to be located outside the area aliowed for it and the
proceeding actions are carried out in a pre-defined manner.
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7. A method for defining the basis of calculating the price of a call in
a system in which part of the subscriber connection is formed by a radio
connection between the terminal located in a cell and the base station of the
cell, characterizedinthat

- a value comparable to the signal propagation time between the
terminal and at least one base station is measured and the value and the cell
identifier are saved in the subscriber database, in which case the value and
the identifier define for the terminal an allowed area smaller than the area of
the cell in question,

- when forming a call, the above-mentioned value is measured
again and this value and the identifier of the current cell are compared to the
values saved in the subscriber database,

- if the comparison shows that the terminal device is within the area
allowed for it, a special basis for calculation is used for the call.

8 A method in accordance with claim 7, characterized in
that, in a time division system, a value comparable to the propagation time is
formed by using the timing advance value of the terminal transmission, the
value being calculated on the basis of the burst sent by the base station,
which the terminal communicates with, to the device and returned by the
terminal.

9. A method in accordance with claim 7, characterized in
that, in a time division system, a value comparable to the propagation time is
formed by calculating the difference between the propagation times of the
signals between the terminal and the base station, which the terminal
communicates with, and between the terminal and at least one neighbouring
base station.

10. A method in accordance with claim 7, characterized in
that, in a spread spectrum system (CDMA), a value comparable to the
propagation time is formed in such a way that the terminal receives pilot
signals from the base station, which it communicates with, and from at least
one neighbouring station and calculates the difference between the
propagation times by correlating the signals.

11. A method in accordance with claim 7, characterized in
that the value comparable to the signal propagation time between the
terminal and at least one base station and the cell identifier are saved
permanently in the subscriber database.
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12. A method in accordance with claim 7, characterized in
that the value comparable to the signal propagation time between the
terminal and at least one base station and the cell identifier are saved to the
subscriber database as a response to the activation made by the user of the
terminal enabling the user to form the allowed area within the desired cell.

13. A method in accordance with claim 12, characterizedin
that the user can form several allowed areas in a network.

14. A method in accordance with claim 7, characterized in
that the special basis for calculation applies a lower call tariff than that which
is used for calls outside the allowed area.

15. A method in accordance with claim 7, characterized in
that the value comparable to the signal propagation time between the
terminal and at least one base station is measured and the comparison is
carried out several times during a call in which case the calculation basis for
the call price changes when the user leaves the allowed area.
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