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(57) Abréegée/Abstract:

A method and a base station system are specified for voice transmission via a radio interface in a digital radio communication
system. In the method according to the invention, at least one signal is transmitted via a radio interface between a base station In
the base station system, and a radio station. At least one characteristic value relating to the transmission response of the radio
Interface Is determined from this signal. The characteristic value Is stored In at least one storage device and Is taken Iinto account at
a later point in time In addition to currently determined characteristic values for transmitter end voice and channel coding.
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Abstract

Method and base station system for voice transmission via a

radio interface in a digital radio communication system

A method and a base station system are specified for voice
transmission via a radio interface " in a digital radio
communication system. In the method according to the
invention, at least one signal is transmitted via a radio
interface between a base station in the base station system,
and a radio station. At least one characteristic value
relating to the transmission response of the radio interface
1s determined from this signal. The characteristic value is
stored 1n at least one storage device and is taken into
account at a later point in time in addition to currently

determined characteristic values for transmitter end voice and

channel coding.

Figure 2
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Description

Method and base station system for voice transmission via a

radio interface in a digital radio communication system

The invention relates to a method and a base station system
for voice transmission via a radio interface in a digital
radio communication system, in particular in a digital mobile
radio system or in a wire-free subscriber access system

(access network system).

A base station system 1is a part of a digital radio
communication system which may correspond, for example, to the
GSM mobile radio network (Global System for Mobile
Communications), as 1is known, inter alia, from J. Biala
"Mobilfunk und intelligente Netze" [Mobile radio and
intelligent networks], Vieweg Verlag, 1995, in particular
pages 57 to 92. In particular, the radio communication system
may alternatively correspond to a third generation mobile
radio sysem (UMTS - Universal Mobile Telecommunications
System) whlch in general will have the same system design as
the GSM mobile radio network, or an access network system as
1s known from M. ReiB "Drahtlos zum Freizeichen" [Wire-free
for call connected signaling], telcom report 18, 1995, pages
34 to 37.

Such radio communication systems allow communication links to
be set up to transmit information, in particular voice
information, via a radio interface between base stations and
subscriber radio stations. The radio stations may in this case
be configured, for example, as mobile stations in a mobile
radio system, or as wire-free network access units in an

access network system.
Various methods are used for subscriber separation. These

methods are generally based on a frequency~-division

multiplexing method FDMA (Frequency Division
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Multiple Access) with a given frequency bandwith being split
up 1nto a plurality of frequency channels for use. If a3
plurality of subscribers on a common carrier frequency in the
radio 1interface are separated by different timeslots, then a
time-division multiplexing method TDMA (Time Division Multiple
Access) 1s also involved, as is also used, for example, in the
GSM mobile radio system. If the subscribers on the same
carrier frequency are separated by different codes, then a
code-position multiplex method (CDMA - Code Division Multiple
Access) 1s involved, as 1S Known, inter alia, from
I'. Ketseglou, T. Zimmermann "Effizienter Teilnehmerzugriff flr
3. Generation der Mobilkommunikation"™ [Efficient subscriber
access for 3™ generation mobile communication], telcom report
16, 1993, pages 38 to 41, as is and will be used both in
second and third generation mobile radio systems and 1n access
network systems. Furthermore, DE 195 49 158 discloses a hybrid
of these two methods for subscriber separation, which has
time-division multiplex subscriber separation in addition to

CDMA subscriber separation.

A radio communication system comprises at least one base
station system which contains, for example, a base station
controller which is connected to a plurality of base stations.
The base stations each supply a radio area, also called a
radio cell, with radio resources. In this case, each base
station may have only a limited supply of radio resources, in
order to avoid interference. The radio areas of adjacent base
stations overlap at the boundary surfaces of the radio cells
Or as a result of the radio cells being formed hierarchically,
as 1s planned for second and third generation mobile radio
systems. In mobile radio systems, the connection of a
plurality of base stations to one base station controller
allows a handover procedure between two base stations in order
Lo make it ©possible for a mobile subscriber to have

unrestricted freedom of movement with his mobile station.
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The base station controller in this case carries out the
function of switching and management of the radio channels in

the base station, and administration and implementation of

handover procedures.

In digital radio communication systems, digital voice codecs
are used for coding voice information. In a GSM mobile radio
system, these voice codecs comprise, for example, a voice
coder and a downstream channel coder. In the voice coder, the
64 kbit/s data rate of PCM30 channels is reduced, for example,
to a data rate of 13 kbit/s, which is called the net bit rate
since 1t contains only the pure coded voice information.
Additional redundancy is then added to the voice signal in the
channel coder by means of an error correction method, so that
the bit rate is increased, for example, to 22.8 kbit/s, the
gross bit rate. This example relates to a full-rate codec. As
a further development, half-rate codecs have also been
introduced in the GSM mobile radio system, which use only half
the data rate for voice transmission. Such compression of the
volce signals is necessary since the available radio resources
are limited and the aim is to supply as many subscribers as

possible using the mobile radio sysem.

The proportion of error protection in the gross data rate
(=net data rate of the wanted data + error protection) with
the voice codecs in use is in general high, and is excessive
1f the transmission channel conditions are good. For this
reason, the use of adaptive multirate voice codecs (AMR -
Adaptive Multi Rate) is proposed, where the proportion of
eérror protection 1s varied as a function of the transmission
conditions on the radio interface. By reducing the error
protection, it 1is possible to increase the bit rate after
volce coding, and thus to improve the voice quality, or to

reduce the gross data rate and thus create capacities for

further subscribers.
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The bilt error rate determined by the receiving radio station
may be used, for example, as a parameter for determining the
error protection. However, this parameter hides the
dlsadvantage that the bit error rate can change very quickly
as a result of short-term disturbances, such as shadowing and,
in particular, resulting from the movement of subscribers on
mobile radio systems, so that the voice codec is unable to
follow such a fast change. Furthermore, it 1is scarcely
possible to estimate the future transmission conditions from

values measured in the past.

The invention is based on the object of specifying a method
and a base station system which allow improved voice and
channel coding, lrrespective of fluctuations in the

transmission channel characteristics.

This object is achieved by the method and by the base station
system having the features of the independent patent claims.

Developments of the invention can be found in the dependent

claims.

In the method according to the invention for volice
transmission via a radio interface in a digital radio
communication system which has at least one base station which
1s connected to a base station controller, as well as at least
one first radio station which is located in the radio supply
area of the base station, at least one signal 1is transmitted
via the radio interface between the first radio station and
the base station. At least one characteristic value relating
to the transmission response of the radio interface 1s
determined from this signal. The characteristic value 1is
stored 1in at least one storage device and is taken 1nto
account at a later point in time in addition to a currently
determined characteristic value for controlling transmitter-
end voice and channel coding by means of at least one volce

and channel codec.
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This characteristic value may be related, in a first
refinement of the inventibn, Lo a reception level, a bit error
rate and/or a value which is proportional to the signal
propagation time between the first radio station and the base
station, and/or a signal-to-noise ratio. Characteristic values
which can be obtained particularly easily from radio
communication systems are the reception level and the bit
error rate (which are quoted as scaled values RXLEV, RXQUAL)
since, as a rule, these are already available in current

implementations.

In two alternative refinements of the invention, the voice and
channel codec is driven in such a way that, in the first
refinement, the bit rate of the error protection is varied in
the channel codec, and the thus the gross bit rate at the
output of the channel codec as well, with the net bit rate at
the output of the voice codec being kept constant, and in such
a manner that, 1n the second refinement, the net bit rate at
the output of the voice codec and the bit rate of the error
protection in the channel codec are varied, with the gross bit

rate at the output of the channel codec being kept constant.

The first of these two refinements has the advantage that less
error protection means that the gross bit rate is reduced, and
additional capacity is thus created for further voice
transmissions on the radio interface. On the other hand, the
second refinement has the advantage that the voice coding can
be designed to be more generous with less error protection,

thus improving the voice quality.

According to a further refinement, a statistical mean value or
the difference is determined from the stored and the currently
determined characteristic value, and this is taken 1into
account 1n each case for controlling the voice and channel

codec.
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The radio supply area of the base station is also
advantageously split into geographical subareas, and the
location or position of the radio station is determined and
assigned to a geographical subarea. The location or position
may 1n this case be determined by means of a global
localization system, such as the GPS (Global Positioning
System) by directional antennas, range measurements and/or

when planning the radio communication system network.

In a further refinement of the invention, this assignment of
radio stations to geographical subareas allows the determined
characteristic value to be welighted by a welghting
coefficient. This weighting coefficient is defined for the
individual geographical subareas during network planning, and
may vary as a function of geographical characteristics and/or
of time. Time variation may be worthwhile, for example, owing
Lo the traffic level being increased as a function of the time
cf day, that is to say increased transmission disturbances, or
as a result of a higher subscriber density. The welighting
coefficient thus has the advantageous effect that, for
example, more error protection is used in certain subareas

and/or at certain times, in order to ensure a uniformly high

transmission quality.

A combination of a plurality of geographical subareas which
have the same or similar geographical characteristics to form
a subarea and the definition of a common welghting coefficient
1s worthwhile, for example, 1in rural regions, thus allowing
the determination and storage of the characteristic values,

and the control process, to be simplified.

In a further advantageous refinement, a three-dimensional

memory matrix 1s provided in the storage device,
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in which the characteristic value is entered on the basis of
the geographical subarea in which the first radio station is
located, and on the basis of time. The common feature with the
weighting coefficients which are in each case stored for the
geographical subarea is thus that all the data required for

optimum control of the voice and channel codec is available.

The characteristic value can be determined and stored at
predetermined time intervals, periodically, controlled by a
timer. In a situation where the first radio station is in the
form of a mobile radio station, the characteristic value may
also be stored on changing to a different geographical subarea
of the radio supply area of the base station. The control of
the voice and channel coding may likewise be stimulated on the

basis of the same criteria.

These refinements advantageously make it possible to take
account of empirical values, that is to say periodically
stored characteristic values, weighted as a function of
position and time and, possibly, in each case by weighting
coefficients, for controlling the voice and channel codec.
This advantageously smooths out short-term disturbances in the
transmission quality, and the voice coding can be carried out,

for example, with optimally matched error protection.

In two further refinements of the invention, the control of
the transmitter-end voice and channel codlng takes account not
only of the stored and currently determined characteristic
values for the voice transmission between the base station and
the first radio station, but also stored and currently
determined characteristic values relating to the transmission
response between the base station and further radio stations.
These further radio stations are in this case likewise located

1n the radio
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supply area of the base station, or in the same geographical
subarea as the first radio station.

This advantageously provides a database in which

characteristic values are stored of &ll the radio stations

located 1in the radio supply area of the base station, on the

basis ©0f position and time. In this case, for a mobile radio

station which, for example, 1is entering a new geographical
subregion, 1t 1s possible to access the characteristic values
of other radio stations which are located or have been located
in that subregion, for controlling the voice and channel
codec, 1in order in this way to provide voice and channel
coding that 1s as optimum as possible. As a result of these
measures, the control of the voice and channel coding becomes
highly lnsensitive to short-term disturbances in the

transmission quality. Disturbances of longer duration, on the

other hand, are taken into account by regularly determining

the characteristic values and, for example, their statisticzl
mean value.

<"

In accordance with one aspect of this inventicn,
there is provided a method for voice transmission via a
radio interface in a digital radio communication system
including a base étation connected to a base station
controller, and a radio station located in a radio coverage
area of the base station, the method comprising:
transmitting a signal via a radio interface between a racic
station and a base station; determining, from the signal, an
initial characteristic value relating to transmission
ccnditions of the radio interface; storing the
characteristic value in a storage device for providing a

stored characteristic value; performing, with a voice and

channel codec, a voice and channel coding at a transmitter

cice for a voice transmission; controlling the voice and
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channel coding at the transmitter side by taking into
account a currently determined characteristic value and the
initially determined stored characteristic value;
determining further characteristic wvalues relating to the
transmission conditions between the base station and further
radio stations located in the radio coverage area of the

base station; storing the further characteristic wvalues in

the storage device for providing stored further

characteristic values; and taking into account the initially

determined stored further characteristic wvalues and

currently determined further characteristic wvalues for
controlling the voice and channel coding at the transmitter
side for the volce transmission between the base station and

the radio station.

In accordance with another aspect of the present
invention, there 1s provided in a digital radio
communication system having a plurality of radio stations, a
base station system, comprising: a base station covering a
radio coverage area and having a transmitting/receiving
device for transmitting and receiving voice information via
a radio 1nterface between said base station and one of the

g

radio stations located in the radio coverage area of said

base station; a base station controller connected to said
base station; a signal evaluation device for determining a
characteristic value from a signal transmitted via the radio
interface, the characteristic value relating to transmission

conditions of the radio interface, and a plurality of

further characteristic values relating to the transmission
condlitions between the base station and further radio
stations located in the radio coverage area of the base
station; a storage device storing the characteristic wvalue
and the further characteristic values for providing stored

characteristic values; a voice and channel codec assoclated
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with said base station controller, said voice and channel
codec performing a transmitter-side voice and channel
decoding for a voice transmission via the radio interface;

and a control device operatively connected to said voice and

N

channel codec for controlling the transmitter-side voice and
channel decoding as a function of the stored characteristic
values having been determined previously and characteristic

vz2ues having been determined currently.

The following description of a plurality of
10 exemplary embodiments of the method according to the
invention and of the base station system according to the

invention is only of an exemplary nature. The described

feztures are not necessarily required in the described form

‘v order to achieve the desired success.

‘1

Exemplary embodiments of the invention will be

explained in more detaill with reference to the attached

drawings, in which:

Figure 1 shows a general illustration of a radio

communication system (prior art),

Figure 2 shows a block diagram of components of

he base station system according to the invention,
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Figure 3 shows a block diagram corresponding to Figure 2,
with the radio supply area of the base station being

split into geographical subareas,

Figure 4 shows a three-dimensional memory matrix, described

by way of example, and

Figure 5 shows a flowchart of the method according to the

invention.

The radio communication system illustrated in Figure 1
corresponds to a part of a known GSM mobile radio system, but
can also be transferred to a third generation mobile radio
system or a wire-free subscriber access system (access network
system). Such a radio communication system comprises one or a
large number of switching centers SC, which are networked to
one another and produce the access to a fixed network PSTN or
to a mobile radio network PLMN. Furthermore, these switching
centers JSC are each connected to at least one base station
controller BSC. Each base station controller BSC in turn
allows a connection to at least one base station BS, which can
set up and clear communication links from subscribers, via a

radio interface, to one or more radio stations TS.

Each base station BS supplies in each case one geographical
area wilith radio resources. According to Figure 1, the base

stations BS each, for example, supply an area which 1is

called a radio cell. Overlaps are provided at the boundaries
of the respective cells so that, for example, a radio station
TS located in the overlap area can set up a link to at least
two Dbase stations BS. Together with the Dbase station
controller BSC, the base stations BS form a base station
system BSS.

Components of this base station system BSS are illustrated by
way of example in Figure 2. The base station controller BSC

may be provided as a separate unit or together with a base
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10
station BS or other components of the radio communication
system.
The base station BS uses an antenna A and a

transmitting/receiving device TRX to receive wanted and

radio station TS1, and signals this information to the base
station controller BSC. Such measurement parameters, which may
not be obtained until internal conversion calculations have
been carried out in a signal evaluation device SED in the base
station BS, are, for example, the reception level RXLEV, a
scaled variable relating to the bit error rate RXQUAL, a lead
time ta or a signal-to-noise ratio C/I. These values may also
be determined by the first radio station TS1l, and transmitted

via the radio interface to the base station BS.

The determined characteristic values are stored in a storage
device SD 1in the base station controller BSC, although it 1is
equally possible for this storage device SD to be in the base
station BS. The characteristic values RXLEV, RXQUAL are, for
example, signaled by the radio station TS1 in a GSM mobile
radio system, while the details relating to the signal
propagation time in the form of the lead time ta, and the
detalls relating to the signal-to-noise ratio C/I are obtained
from the received signals in the base station BS 1tself.
However, it 1is likewise possible to store only wvalues
determined in the first radio station TS1 or in the base
station BS, or alternative combinations, in the storage device
SD.

In addition to other components, the base station controller
BSC contains a control device CD which, after evaluation of
the stored and currently determined characteristic values,
drives a voice SPCO and channel codec CHCO, 1in which the voice
and channel coding of the voice signals is carried out, for
transmission via the radio interface. In a GSM mobile radio

system, thilis voice SPCO and channel codec CHCO
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may also be provided in a (not illustrated) transcoder unit
TRAU, between the base station controller BSC and the
switching center SC, which is in the form of 2 mobile
switching center MSC. This transcoder unit TRAU may 1n turn be
lntegrated in the mobile switching center MSC or in the base

station controller RSC.

The voice information which arrives from a communication link
on the network side from the mobile switching center MSC, for
example at 64 kbit/s via a PCM link, is voice-coded using the
voice codec SPCO by means of convolution coding of the source
code, and 1is then at a net bit rate of, for -example,
13 kbit/s. In the subsequent channel coding in the channel
codec CHCO, the bit rate is increased by adding guard bits,
for example to a gross bit rate of 22.8 kbit/s, and the voice
information coded in this way is transmitted to the base
station controller BSC. A comparable voice SPCO and channel
coder CHCO 1is 1likewise provided in the first radio station
TS1. Alternatively, on the basis of the contrcl of the voice
and channel coding, the bit rate for error protection can thus
be varied in the channel codec, and the gross pbilt rate at the
cutput of the channel codec can thus be varied, while the net
bit rate at the output of the voice codec is kept constant, or
the net bit rate at the output of the voice codec, and thus
the bit rate of the error protection in the channel codecC are
varied, with the gross bit rate at the output of the channel
codec being kept constant. In this way, 1t 1s possible on the
one hand to reduce the required transmission capacity while,
on the other hand, the voice quality can be improved by

improved voice coding with a constant transmission capacity.

Figure 3 shows a base station system, corresponding to Figure
2, for a mobile radio system, having a base station controller
BSC which 1is connected to a switching center SC, and a base
station BS. A first radio station TS1 and a second radio
station TS2, which are in the form of mobile stations, are

located in the radio supply area
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of the base station BS. The radio supply area of the base

station BS 1s split into individual geographical subareas.

The. locations of the two radio stations TS1, TS2 are
determined for example by means of a GPS system (Global
Positioning System) and are each assigned to a geographical
subarea. This can be done in such a manner that the position
details are calculated and signaled to the base station BS in
each of the radio stations TS1 and TS2.The signal evaluation
device SED in the base station BS then determines the

respective assignment to a geographical subarea.

In order to use these specific location details for the radio
stations TS1, TS2, a three-dimensional memory matrix MTX, as
1s 1llustrated by way of example in the detail in Figure 4, 1is
provided in the storage device SD in the base station
controller BSC. This memory matrix MTX corresponds 1in the
fundamental plane, characterized by the axes x and Y, to the
splitting of the radio supply area of the base station BS into
geographical subareas which are identified, by way of example,
by the letter sequence A, B, ... in the x-direction and by the
numerical sequence 1, 2, ... in the y-direction, in order to

address the individual subareas. Addressing can likewise be

time axis t which may be subdivided, for example, into hour,

minute and second steps.

The characteristic values are entered in this memory matrix
MIX on the basis of the geographical subarea in which the
respective radio station TSl or TS2 is located, and on the
pasis of time. Furthermore, a respective welighting coefficient
may Dbe stored for each geographical subarea in the memory
matrix MTX. This weighting coefficient is defined, for

example, during network planning and depends
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predomlinantly on the geographical characteristics in the
subareas. One possible representation of this welghting
coefficient 1s a multiplication factor of between 0 and 1,
with which the characteristic values are weighted. A weighting
coefficient with the value 1 may be defined, for example, for
a rural region 1in which there are only a small number of
shadows and where the traffic density is only less than
average. In population centers, on the other hand, the
weighting coefficient may be, for example, 0.5, that is to say
disturbances in the transmission occur frequently due to

shadowing, and the traffic density is high.

Furthermore, the weighting coefficient may be varied with time
since, for example at peak times where the traffic load is
very high, the transmission quality is subject to additional
adverse effects. This weighting of the characteristic values
1s used to influence the control of the voice and channel
coding so that greater error protection is carried out if the
weighting coefficient is low than if the weighting coefficient
1s hilgh, 1rrespective of the actual conditions represented by

the characteristic values.

The successive determination of the characteristic values may,
for example, be controlled by a timer T which is provided 1in
the control device CD and stimulates the determination and the
entry of the characteristic values to match the time steps 1in
the memory matrix MTX. This timer T can also be used to
control the voice SPCO and channel codec CHCO. 1In addition,
the determination of the characteristic value and of the
control of the voice SPCO and channel codec CHCO can also be
carried out when the mobile station moves to another

geographical subarea.

In the example illustrated in Figure 3, the voice SPCO and
channel codec CHCO is designed in such a manner that the net
bit rate
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can vary on the basis of the voice coding and/or the gross bit
rate can vary on the basis of the channel coding. The voice
SPCO and the channel codec CHCO is controlled by the control
device CD, which evaluates the characteristic values stored in
the memory matrix MTX. In the example, the first radio station
TSl and the second radio station TS2 are located in the same
geographical subarea. In order to control the voice and
channel coding for voice transmission to the first radio
station TS1, the control device CD evaluates the currently
determined characteristic values and the characteristic values
stored 1n the memory matrix MTX for the first radio station
TSl and the second radio station TS2.

The characteristic values which have been stored over a number
of time steps by the same mobile stations, or those which have
been stored, for example, on the previous day for other mobile
stations, can then in each case be taken into account for the
evaluation. The time period or the number of characteristic
values to be considered may be defined by the control device
CD, and 1t 1s possible to calculate the statistical mean value

or the difference in each case.

In the situation where the first radio station TSl moves into
another geographical subarea, in which the second radio
station TS1 1is already located, the control device CD can
access the already determined characteristic values relating
to the second radio station TS2 in order to control the voice
SPCO and channel codec CHCO, and can thus immediately generate
optimum voice and data coding for voice transmission to the

first radio station TS1.

Figure 5 shows a flowchart of the method according to the
invention. The individual steps correspond to the points
described in the description relating to Figure 3 and

Figure 4.
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In a first step, a signal is transmitted between the radio
stations TS1l, TS2 of subscribers who are located in the radio
supply area of the base station BS, and the base station BS
itself. At least one characteristic value is then in each case
determined 1in a signal evaluation device SED, allowing a
statement to be made with regard to the transmission response
of the radio interface. In this case, the characteristic
values may be determined in the base station BS and/or in each
of the radio stations TS1l, TS2... . The respective location of
the radio stations TS1, TS2... is determined in a third step.
This may be done, for example, via a described GPS system. An
assignment to geographical subareas in the radio supply area
of the base station BS is carried out on the basis of the
determined locations. Before storing the determined
characteristic values, they may be weighted with a welighting
ccefficient which is defined for the respective geographical
subarea and allows the coding to be influenced directly
lrrespective of the actually existing transmission conditions,

in order to ensure a constantly high transmission and

reception quality.

The characteristic values which are stored in the memory
matrix MTX are then evaluated by the control device CD in the
pase station controller BSC and, for example, are used
together with currently determined characteristic values for
control of the voice codec SPCO for voice coding and of the
channel codec CHCO for channel coding. The determination and
control of the coding is controlled by a timer T, so that any
possible change in the transmission characteristics is
determined at fixed time intervals, and the coding 1is
controlled in a corresponding manner. Furthermore, on the
basis of any change found in the location, for example when
the first radio station TS1 moves from one geographical

subarea of the radio cell to another
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geographical subarea, detection of the characteristic values
can Dbe 1nitiated, as well as the control of the coding
required as a consequence of this. When the first radio
station TS1 moves to an adjacent radio cell, the
Characteristic values stored for the original geographical
subarea may remain in the memory matrix MTX and be used for
further radio stations TS2..., which remain or enter the same
geographical subregion in order to use these emplrical values

to match the coding to the transmission response more quickly.

The method may be carried out in the described sequence, oOr
else i1n any other sequence as well. For example, the weighting
of the characteristic values by the respective weighting
coefficient may also be carried out by the control device CD
after the evaluation of the memory matrix MTX, and the
determination of the location of the radio stations TS1 and
IS2 may be carried out in parallel with the determination of

the respective characteristic value.

(LS L) LRI A Lo ALl
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1. A method for voice transmission via a radio
interface in a digital radio communication system including
a base station connected to a base station controller, and a

radio station located in a radio coverage area of the base

station, the method comprising:

transmitting a signal via a radio interface between a radio

station and a base station;

determining, from the signal, an initial characteristic

value relating to transmission conditions of the radio

interface;

storing the characteristic value 1n a storage device for

providing a stored characteristic value;

performing, with a voice and channel codec, a volce and
channel coding at a transmitter side for a voice

transmission;

controlling the voice and channel coding at the transmitter
side by taking i1nto account a currently determined

characteristic value and the initially determined stored

Ccharacteristic value;

determining further characteristic values relating to the
transmission conditions between the base station and further

radio stations located in the radio coverage area of the

base station;

storing the further characteristic values in the storage

device for providing stored further characteristic wvalues;

and

taking into account the initially determined stored further

characteristic values and currently determined further
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characteristic values for controlling the volice and channel
coding at the transmitter side for the voice transmission

between the base gtation and the radio station.
2 . The method according to claim 1, which comprises:

dividing a radio coverage area of the base station into

geographical subareas;

determining a location of the radio station by at least one
of a global localization system, directional antennas, range

measurements and a network planning; and

assigning the location of the radio station to one of the
geographical subareas of the radio coverage area of the base

station.

3. The method according to claim 2, which comprises:

determining further characteristic values relating to the

transmigssion conditions between the base station and further

radio stations located in the one of the geographical

subareas;

storing, 1in the storage device, the further characteristic
values for providing stored further characteristic values;

and

taking into account the previously determined stored further

characteristic values and currently determined further

characteristic values for controlling the voice and channel
coding at the transmitter side for the voice transmission

between the base station and the radio station.
4 . The method according to claim 2, which comprises:

providing a three-dimensional memory matrix in the storage

device; and
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storing the characteristic value in the three-dimensional
memory matrix on the basis of the one of the geographical

subareas and on the basis of time.

5. The method according to claim 2, which comprises:

weighting the characteristic value by a weighting

coefficient; and

defining the weighting coefficient for the geographical

subareas as a function of geographical characteristics

during the network planning.

6. The method according to c¢laim 2, which comprises

determining the characteristic value when the radio station

moves from one of the geographical subareas to another one

of the geographical subareas.

7. The method according to claim 1, which comprises:

dividing a radio coverage area of the base station into

geographical subareas;

combining given ones of the geographical subareas having at
least similar geographical characteristics for forming a

geographical area having a common weighting coefficient for

weighting the characteristic value.

8. The method according to claim 1, which comprises:

determining a statistical mean value of the stored

characteristic value and the currently determined

characteristic value; and

controlling the voice and channel coding at the transmitter

side by taking into account the statistical mean value.

oS. The method according to claim 1, which comprises:
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determining a difference between the stored characteristic

value and the currently determined characteristic value; and

controlling the voice and channel coding at the transmitter

side by taking into account the difference.

10. The method according to claim 1, which comprises
determining, as the characteristic value, at least one of a
reception level, a bit error rate, a value proportional to a
signal propagation time between the radio station and the

bagse station, and a signal-to-noise ratio.

11. The method according to claim 1, which comprises:

weighting the characteristic value by a weighting

coefficient; and
varying the weighting coefficient as a function of time.

12. The method according to claim 1, which comprises

determining the characteristic wvalue periodically at given

time intervals.

13. In a digital radio communication system having a

plurality of radio stations, a base station system,

comprising:

a base station covering a radlio coverage area and having a

transmitting/receiving device for transmitting and receiving

voice information via a radio interface between said basge

station and one of the radio stations located in the radio

coverage area of said base station;
a base station controller connected to said base station;

a signal evaluation device for determining a characteristic
value from a signal transmitted via the radio interface, the

characteristic value relating to transmission conditions of
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the radio interface, and a plurality of further
characteristic values relating to the transmission
conditions between the base station and further radio
stations located in the radio coverage area of the base

station;

a storage device storing the characteristic value and the
further characteristic values for providing stored

characteristic values;

a voice and channel codec assoclated with said base station

controller, said voice and channel codec performing a
transmitter-side voice and channel decoding for a voice

transmigsion via the radic interface; and

a control device operatively connected to said voice and

channel codec for controlling the transmitter-side voice and

channel decoding as a function of the stored characteristic
values having been determined previously and characteristic

values having been determined currently.

14. The base gtation system according to claim 13,

wherein:

h—

said voice and channel codec includes a voice codec device
having a voice codec output and a channel codec device

having a channel codec output; and

aalid control device drives said voice and channel codec such

that an error protection bit rate in said channel codec

device and a gross bit rate at said channel codec output
vary and a net bit rate at sald volice codec output remailns

constant.

15. The base station system according to claim 13,

wherein:
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sald voice and channel codec includes a volce codec device
having a voice codec output and a channel codec device

having a channel codec output; and

csaid control device drives said voilce and channel

that a net bit rate at said voice codec output and an error

protection bit rate in said channel codec vary and a gross

bit rate at said channel codec output remains constant.

16. The base station system according to claim 13,
wherein said base station supplies the radio coverage area

as an area being split into geographical subareas, and

including at least one element selected from the group
consisting of a global localization system, directional

antennas, range measurement devices and a network planning

for determining a location of the radio station.

17. The base station system according to claim 16,
whereilin sald storage device includes a three-dimensional
memory matrix, said three dimensional memory matrix stores
the characteristic values relating to the transmission
conditions between said base station and the radio station
and between said base station and further radio stations

located in a same one of the geographical subareas as the

radio station, said three dimensional memory matrix storing
the characteristic values according to the geographical

subareas and according to time.

18. The base station system according to claim 16,
wherein said storage device includes a three-dimensional
memory matrix, sald three dimensional memory matrix stores
the characteristic values relating to the transmission

conditions between said base station and the radio station

and between said base station and further radio stations
likewise located 1n the radio coverage area of said base

station, said three dimensional memory matrix storing the

codec such
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characteristic values according to the geographical subareas

and according to time.

19. The base station system according to claim 18,
wherein said three-dimensional matrix stores weilighting

coefficients assigned to the geographical subareas.

20. The base station system according to claim 16,
wherein said control device welghts the characteristic value
by a weighting coefficient defined for each of the
geographical subareas and varying as a function of at least

one of geographical characteristics and time.

21. The base station system according to claim 13,
wherein said base station i1s configured to receive the
characteristic value from the radio station after the
characteristic value has been determined by the radio

station.

22. The base station system according to claim 13,
wherein said control device i1ncludes a timer for
periodically initiating, at given time intervals, a

determination of the characteristic value.

23. The base station system according to claim 13,
wherein gaid control device determines a difference between

the stored characteristic value and the currently determined

characteristic value.

24 . The base station system according to claim 13,
wherein said storage device and said control device are

provided in said base station controller.

25. The base station system according to claim 13,
wherein saild control device determines a statistical mean

value of the characteristic value.
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26. The base station system according to claim 13,

wherein sald storage device and said control device are

provided in said base station.

FETHERSTONHAUGH & CO.
PATENT AGENTS

OTTAWA, CANADA
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