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A radio system and a data transmission method in a digital radio system where data between two transceivers is transmitted in both
directions on the same frequency band in frames consisting of time slots, and where time slots (300, 302) assigned to different directions
of transmission are separated from one another in the time domain. To allow effective use of the frequency band available, the number of
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1
DATA TRANSMISSION METHOD, AND RADIO SYSTEM

FIELD OF INVENTION

The invention relates to a data transmission method in a digital
radio system where data between two transceivers is transmitted in both
directions on the same frequency band in frames consisting of time slots, and
where time slots assigned to different directions of transmission are separated
from one another in the time domain.

BACKGROUND OF INVENTION

In present mobile systems, an equal amount of transmission
capacity is assigned to a user in both directions of transmission. In connection
with normal transmission of speech, this is not a problem. When new data
transmission services are introduced, more flexible use of transmission
capacity is, however, important. In several data transmission services, for
example, short search requests, for which little capacity is needed, are sent in
one direction. In the other direction the data requested is transferred to the
user, and so more capacity is needed. Since the bandwidth has to be defined
in view of the maximum need, bandwidth is wasted.

A previously known solution to the above problem is to form a data
transmission frame comprising time slots of different length. A user needing
more transmission capacity is assigned a longer time slot in both directions of
transmission, whereas a user needing less transmission capacity is assigned a
shorter time slot in both directions of transmission. The drawback of the
method is that the time slots of the frame are of a predefined length, and if not
much data transmission capacity is needed, bandwidth is unnecessarily
wasted in long time slots.

BRIEF DESCRIPTION OF INVENTION

The object of the present invention is to provide a data transmission
method and system in which a bandwidth assigned to the system can be
divided according to the need flexibly and more effectively than before.
Another object of the invention is to allow effective use of many-sided data
transmission services in radio systems without that bandwidth is wasted.

The object is achieved by a method as described in the
introduction, the method being characterized in that the number of time slots
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assigned to the different directions of transmission is varied dynamically
according to the capacity needed in the different directions of transmission.

Yet another object of the invention is to provide a digital radio
system which comprises at least one base station and a number of terminal
equipments, and in which data between the base station and the terminal
equipments is transmitted in both directions on the same frequency band in
frames consisting of time slots, and in which the time slots assigned to the
different directions of transmission are separated from one another in the time
domain. The radio system according to the invention is characterized in that
the number of time slots assigned to the different directions of transmission on
each frequency band can be varied dynamically according to the capacity
needed in the different directions of transmission.

The solution of the invention has several advantages. In the
solution, the number of time slots is varied according to the amount of capacity
needed in the different directions of transmission. Consequently, the
bandwidth available can be used as effectively and flexibly as possible. Also,
the solution allows the use of high data transmission capacity requiring
services (e.g. video calls) in systems where the bandwidth is limited.

DESCRIPTION OF DRAWINGS

In the following the invention will be described in greater detail with
reference to the examples illustrated in the attached drawings, in which

fig. 1 shows a radio system in which the invention can be applied,

fig. 2 shows a frame of the DECT system,

fig. 3a shows a solution according to the invention for dividing the
frame between different directions of transmission, and

fig. 3b shows a solution according to the invention in connection
with the DECT system.

DESCRIPTION OF PREFERRED EMBODIMENTS

The method and receiver according to the invention can be applied
in any digital radio system whatsoever where the directions of transmission are
on the same frequency band and are separate from one another in the time
domain. This kind of multiple access method is called a FDMA-TDD method
(Frequency Division Multiple Access - Time Division Duplex). The essential
parts of a structure of a typical radio system are described, by way of an
example, in fig. 1. The system comprises a base station 100, and a number of
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usually mobile subscriber terminals 102-104 with a both-way connection 106,
108 and 110, 112 to the base station 100. Here data is transmitted 106 from
the base station to e.g. terminal equipment 102 at the same frequency as from
terminal equipment 102 to the base station 108, but the transmissions are not
simultaneous. The terminal equipments 102-104 communicate with the other
parts of the system and with the fixed network via the base station 100. An
example of a system like this is the DECT system. In the following we shall
describe the invention as applied in the DECT, but without limiting the
invention thereto.

In FDMA-TDD systems, such as the DECT, ftraffic between a
terminal equipment and a base station is transferred in frames. Fig. 2 shows
an example of a DECT frame, which structurally is a frame typically used in the
FDMA-TDD systems. The overall length of the frame is t;, which in connection
with the DECT is 10 ms. The frame is divided into two parts 200, 202 of an
equal size, where communication in different directions of transmission 106,
108 takes place. In the case of the DECT, both halves of the frame 200, 202
comprise 12 time slots, each one of which is used in a normal situation for
transmitting one signal. Time slots 1 and 13, for example, carry information of
one connection in both directions.

In prior art solutions there is an equal number of time slots assigned
to the different directions of transmission, and the division cannot be changed.
in the DECT, for example, there are 12 time slots per each direction of
transmission. In the solution of the invention, the number of time slots
assigned to the different directions of transmission can be changed
dynamically according to the need. Fig. 3a shows an example of a solution
according to the invention for dividing a frame between the different directions
of transmission. The overall length of the frame is t;, the number of time slots
is n, and the frame is further divided into two parts 300, 302, which are used
for transmitting traffic in the different directions of transmission 106, 108.

In the solution of the invention, the number of time slots assigned to
the different directions of transmission is varied dynamically. The size of parts
300, 302 is thus adjusted according to the need. In the example of fig. 3a, part
300 comprises k time slots 0...k-1, and part 302 comprises n-k time slots
k...n-1. When an equal number of time slots are assigned to both directions of
transmission, then k=n/2. In a preferred embodiment of the invention, the
number of time slots can be varied with the capacity needed in the different
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directions of transmission. The base station monitors the capacity needed in
the different directions of transmission and, if necessary, changes the number
of time slots assigned to the different directions of transmission. The base
station naturally has to signal the current division of the frame structure to the
terminal equipments.

The invention can also be applied in situations where more than
one time slot is assigned to a connection between two transceivers. Since the
different directions of transmission are assigned a different number of time
slots, the number of time slots assigned for a connection in the different
directions of transmission can be defined to be different according to the data
transmission capacity needed.

Let us now examine a solution of the invention as applied in the
DECT system. Fig. 3b shows an example of a DECT frame, where the number
of time slots is n=24. In a prior art solution, there are 12 time slots in both
directions, whereas in the solution of the invention the number can be
adjusted. In the example of fig. 3b, time slots 0..8 - i.e. 9 time slots - are
assigned to one direction of transmission 304, and time slots 9.23-ie 15
time slots - to the other direction of transmission 306.

Let us then turn to fig. 1, which shows a structure of a radio system
according to the invention. In a solution of the invention, the radio system
comprises at least one base station 100 and a number of terminal equipments
102-104. Data between the base station and the terminal equipments is
transmitted in both directions 106, 108 on the same frequency band in frames
comprising time slots. Time slots 300, 302 assigned to the different directions
of transmission are separated from one another in the time domain. The
number of time slots 300, 302 assigned to the different directions of
transmission on each frequency band can be varied dynamically. In a
preferred embodiment, the frame structure can be adjusted at the base station
100.

Although the invention is described above with reference to an
example illustrated in the attached drawings, it is to be understood that the
invention is not limited thereto but can be varied in many ways within the
scope of the inventive idea presented in the attached claims.
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CLAIMS

1. A data transmission method in a digital radio system where data
between two transceivers is transmitted in both directions on the same
frequency band in frames consisting of time slots, and where time slots
assigned to different directions of transmission (300, 302) are separated from
one another in the time domain, characterized in that the number of
time slots (300, 302) assigned to the different directions of transmission is
varied dynamically according to the capacity needed in the different directions
of transmission.

2. A method according to claim 1, characterized in that the
radio system comprises one or more base stations (100) and a number of
terminal equipments (102-104), and that the number of time slots is adjusted
at the base station (100).

3. A method according to claim 1, characterized in that the
time slots assigned to a particular direction of transmission are successive.

4. A method according to claim 1, characterized in that
more than one time slot is assigned for a connection between two
transceivers.

5. A method according to claim4, characterized in that the
numbers of time slots assigned for a connection in the different directions of
transmission are not equal.

6. A digital radio system comprising at least one base station (100)
and a number of terminal equipments (102-104), data between the base
station and the terminal equipments being transmitted in both directions (106,
108) on the same frequency band in frames consisting of time slots, and time
slots (300, 302) assigned to the different directions of transmission being
separated from one another in the time domain, characterized in that
the number of time slots (300, 302) assigned to the different directions of
transmission on each frequency band can be varied dynamically according to
the capacity needed in the different directions of transmission.

7. A radio system according to claim 6, characterized in
that more than one time slot is assigned for a connection between a base
station (100) and a terminal equipment (102-104) of the system.

8. A radio system according to claim 7, characterized in
that the numbers of time slots assigned for a connection in the different
directions of transmission are not equal.
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