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(57) Abstract

A method of controlling the power with which a first station transmits signals to a second station, comprising the steps of transmitting
from the second station to the first station a power control command having a given value; receiving said power control command at said
first station; determining from said received power control command a parameter representative of the quality with which the power control
command is received at the first station; and controlling the power which the first station transmits signals based on the determination step.
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METHOD FOR CONTROLLING TRANSMISSION POWER

FIELD OF THE INVENTION

The present invention relates to a method of controlling
transmission power of a first station, in particular, but not
exclusively a mobile station. The present invention also relates

to a station for example a mobile station.

BACKGROUND TO THE INVENTION

The use of code division multiple access (CDMA) is being proposed
for the next generation of cellular telecommunication networks.
Additionally, code division multiple access 1s also being used in
the IS-95 Standard in the USA. CDMA is a direct sequence spread
spectrum technique. In a wireless cellular network using CDMA,
the mobile terminals in one cell associated with a first base
station will use the same frequency as mobile stations in an
adjacent cell associated with a second base station. The
different mobile stations can be distinguished by the respective
base stations as each mobile station will be using a different

spreading code.

In US-A-5101501 a CDMA system is described which uses "soft"
handoff. With soft handoff, a mobile station is capable of
communicating with more than one base station at the same time.
This will typically occur when the mobile station is close to the
boundary defined between two cells. The signals sent by the
mobile stations will be received and processed by both of the
base stations. Likewise, the mobile station will receive the same
signal from the two base stations. The signals from the two base

stations may be combined.

US-A-5265119 discloses a method of controlling the power of a
mobile station which is in communication with two or more base
stations at the same time. Each base station which 1is in

communication with the mobile station sends power control
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commands to the mobile station. These power control commands will
instruct the mobile station to increase cor reduce the power with
which it transmits signals to the base station. If a mobile
station is in communication with more than one Dbase station at
the same time, the mobile station may receive conflicting power
control comrands from different base stations. Accordingly, the
mobile station will cnly increase its transmission power if all
the base stations which are in communication with the mobile
station instruct the mobile station to increase its transmission
power. The mobile station will decrease its transmission power if
any one or more of the base stations which are in communication
with the mobile station instruct the mobile station to reduce its

transmission power.

However this approach has some problems. In particular, in order

to be able to use this technique, the transmitter power control
commands must be sent to the mobile station from the base station
without any unnecessary delays. This is because the power control
commands provided by the base station are determined based on the
strength of signals received from the mobile station at the base
station. In an environment which is changing quickly, the power
control commands frow the base station must be received by the
mobile station before the environment has changed significantly
if the power control commands are to be effective. In other words
for effective power control the environment should change little
during the time taken for a signal transmitted by the mobile
station to be received by the base station, the power control
command to be generated by the base station from the strength of
the received signal and for the power control command to be

transmitted to and received by the mobile station.

To avoid unnecessary delays, the power control commands are not
error protected or only relatively weakly error protected. This
means that there is a significant probability that there is an
error in the power control command received at the mobile
station. An error in the power control command may result in the

mobile station increasing or decreasing its transmission power in
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error. Over time, the srrors caused by the power control command
being incorrectly received by the mobile station will result in
the energy per bit to noise (Eb/No) ratio unnecessarily varying.
In an interference sensitive system such as CDMA, this may
adversely affect the quality of communications and/or the

capacity of the system.

It has been proposed that the reliability of the power control
commands be estimated and that the mobile station only respond to
reliable commands. The method which has been proposed to estimate
the reliability of the power control commands uses signal to
interference ratio (SIR} information. In particular the signal to
interference ratio of other signals received by the mobile
station from the base station in gquestion is determined. If the
ratio exceeds a given threshold, then the power control command
from the base station in question is determined to be reliable.
If the ratio falls below the threshold, then the power control
command from the base station in gquestion is determined to be

unreliable and is ignored by the mobile station.

This method has the problem that this method relies on the set
threshold for the signal to noise ratio to determine if the power
control command 1is or 1is not reliable. This may result in

accurately received power control commands being ignored.

SUMMARY OF THE INVENTION

It is an aim of embodiments of the present invention to provide a
improved method for determining the reliability of power control

commands received at, for example, mobile stations.

According to one aspect of the present invention, there is
provided a method of controlling the power with which a first
station transmits signals to a second station, comprising the
steps of: transmitting from the second station to the first
station a power control command having a given value; receiving

said power control command at said first station; determining
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from said received ©power —control <command & parameter
representative of the quality with which the power control
command 1s received at the first station; and controlling the
power which the £first station transmits signals based on the

determination step.

Thus the quality wich which the power contrcol command itself is

received .s used unlike in the proposals discussed hereinbefore.

Preferably, in said determining step, the received value of said
received power control command is determined as said parameter.
It should be appreciated that the received power control value
may differ from that which is transmitted due to the effects of
the channel between the first and second stations. The received
value may be the value after the decoding of the signal from the
carrier wave but before the detection of individual power control

bits transmitted to the first station by the second station.

Preferably, the method further comprising the steps of comparing
sald determined received value with a threshold value;
determining the given value which was transmitted based on said
comparing step; and in said controlling step controlling the
power which the first station transmits signals based on the
determined transmitted value. Thus the transmitted wvalue 1is

determined on the basis of the received value.

According to a second aspect of the present invention, there is
provided a method of controlling the power with which a first
station transmits signals to a plurality of second stations,
comprising the steps of; transmitting from each of the second
stations to the first station a power control command having a
given value; receiving said power control commands at said first
station; determining the received values of said received power
control commands; combining the received values of said received
power control commands; and controlling the power with which
first station transmits to the second station based on said

combined value.
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It should be appreciated that in the third aspect of the present
invention the actual received signal values can be used or the

values which were determined to hava been transmitted.

According to a third aspect of the present invention, there is
provided a method of controlling the power with which a first
station trausmits signals to a second station, comprising the
steps of; transmitting from the second station to the first
station a plurality of power control commands; receiving said
power control commands at said first station; determining the
value of said received power control values; controlling the
power with which the first station transmits to the second
station based on a currently received power control command and

at least one previously received power control command.

According to a fourth aspect of the present invention there is
provided a first station which in use transmits signals to a
second station, said first station comprising: means for
receiving a power control command transmitted from said second
station to said first station, said power control command being
transmitted with a given value; determining means for determining
from said received power control command a parameter
representative of the quality with which the power control
command is received at the first station; and control means for
controlling the power which the first station transmits signals

based on the determination carried out by said determining means.

According to a further aspect of the present invention there is
provided a first station which in use transmits signals to a
plurality of second stations, said first station comprising:
means for receiving power control commands transmitted from said
second stations to said first station, said power control
commands being transmitted with given values; means for
determining the received values of said received power control
commands; means for combining the received values c¢f said
received power control commands; and means for controlling the

power with which first station transmits to the second station
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based con said combined value.

According to a further aspect of the present invention, there is
provided a first station which in use transmits signals to a
second station, said first station comprising: means for
receiving rpower contrcl commands transmitted from said second
station to said firet station; means for determining the values
of said received power control values; and means for contreclling
the power with which the first station transmits to the second
station based on a currently received power control command and

at least one previously received power control command.

According to a further aspect of the present invention, there is
provided a method for controlling the power which a first station
transmits signals to a second station comprising the steps of:

transmsmitting from the second station to the first station a
power contrcl command; receiving said power control command at
the first station; determining, using a plurality of different
methods, power control information from said received power
control command; and controlling the power with which the first
station transmits to the second station based on the

determinacion step.

BRIEF DESCRIPTION OF DRAWINGS

For a better understanding of the present invention and as to how
the same may be carried into effect, reference will now be made
by way of example to the accompanying drawings in which:

Figure 1 shows a schematic diagram of part of a cellular
telecommunications network incorporating base transceiver
stations and mobile stations;

Figure 2 shows the threshold used in a first embodiment;

Figure 3 shows a schematic view of a second embodiment;

Figure 4 shows a schematic view of a third embodiment; and
Figures 5a to d show simulations of using the methods embodying

the present invention.
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DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS

Reference will first be made to Figure 1 in which three cells 2
of a cellular telecommunications network are shown. Each cell 2
is served by a respective base transceiver station (BTS) 4. Each
base transceiver station 4 is arranged to transmit signals to and
receive signals frcom thes mobile stations 6 located in the cell
associated with the given base transceiver station 4. Likewise,
each mobile station 6 is able to transmit signals to and receive

signals from the respective base transceiver station 4.

The cellular telecommunications network shown in Figure 1 uses a
code division multiple access technigue. Accordingly, at least
some of the mobile stations will be in communication with more
than one base station at the same time. This, however, will be

described in more detail hereinafter.

The power control method which is used when more than one base
station is in communication with more than one mobile station

will now be described.

The accuracy of the power control command is based on the quality
of power control command received at the mobile station. This is
instead of the signal to noise ratio approach which has
previously been proposed. The power control command which is
transmitted by the base station can have one of two values. If
the wvalue of the command is "1", then the base station is
instructing the mobile station to increase 1its transmission
power. If the value of the command is "-1", then the base station
is instructing the mobile station to decrease its transmission
power. In other embodiments of the present invention, the
respective values may be "1" and "O" or any other suitable

values.

However, due to the effects of interference or the like, the
received symbols which are received at the mobile station will

have been distorted and can in principle fall in the range of
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values from -x £o +x. Typical values may fall inside the range -1
to +1 or outside this range. Examples cI typical values are +5,
.8, or -.4.

The power contrcl command transmitted byv the base station is
determined by ths base station from the strength of signals
received from the mobile station. Based on the strength of the
received signals, the base station determines 1f the mobile
station should increase or decrease its transmission power. The
power control command values can alternatively be determined in

any suitable manner.

Reference is made to Figure 2 which shows how a decision is made
as the which of the two commands the mobile station has received.
A threshold value T is defined. If the value detected at the
mobile station 1s above the threshold T, then the value 1is
determined to be +1. If the value detected by the mobile statiocon
is below the threshold T, the value is determined to be -1. As
can be seen from Figure 2, the threshold T may not be centrally
located at 0 between the extreme values at each end of the range.
In preferred embodiments, the threshold is between the values of
-.6 to 0. More preferakly, the threshold is between the values of
-0.25 to -0.03. These values are appropriate in situations where
the noise has normalised. It should be appreciated that the
normalisation can be carried out 1in any appropriate way. The
values given by way of example for the threshold will be
dependent on the nature of the system including the method of
normalisation and therefore can be different to those suggested

hereinbefore.

This decision can be summarised as follows:

If the value of the power control command received at the mobile
station is greater than or equal to the threshold value (marked A
in Figure 2) then the power control command is +1.

In other cases (marked B in Figure 2) the the power control

command 1is -1.
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If a mobile station is in communication with two or more base
stations, the mobile station will recelve a power contrcl value
from each base station. The power control value from each base
station 1is determined as described hereinbefore. The power
command signal from each of the base stations are compared and
the minimum power control command value 1is selected. In other
words, if at least one base station instructs the mobile station
to decreas: its.power, then the mobile station will decrease its

power.

The threshold can be set so that the decreass power command is
generally more accurate than the increase power command. This is
because if a mobile station is interprets incorrectly the power
control command and reduces the power instead of increasing it,
then the connection between the mobile station and the base
station could be lost or adversely affected. This could be a
problem particularly if successive increase power control
commands are misinterpreted as decrease power control commands.
Additionally since one decrease power control instruction from
one of a plurality of base stations is enough to cause the mobile
station to decrease power, it is more likely that the power will
be decreased in practice than increased, thus effectively
compensating for the threshold being closer to the decrease power
value than the increase power value. In alternative embodiments
of the present invention, the threshold can be set so that the
increase power control command is more accurate than the decrease

power command.

This method of determining the power control value may be used by
mobile stations which are only in communication with a single
base station as well as by mobile stations in communication with

a plurality of base stations.

Reference is now made to Figure 3 which illustrates a second
embodiment of the present invention. The block diagram of Figure
3 illustrates figuratively elements present in a mobile station

embodying the present invention. Each of the power control



WO 00/62440 PCT/1B00/00572

TN
v

commands received by the mobile station is 1input to a first
determination unit 40 which determines the received value of each
power command. The value of each power command can fall in the
range mentioned in relation ¢to the first embodiment. A
determination 1s then mads as to whether each power control
command reprasents 1 or -1 in a second determination unit 42. The
second determination unit uses the method discussed in relation
to Figure 2. The output of the second determination unit 42 will
be the minimum of all of the power control values determined by

the second determining unit 42.

The value of each power control command is output to a maximum
ratio combining unit 44 which sums the values received from each
of the base stations with which the mobile station i1s 1in
communication. The actual values which are received are summed eg
.3 and -.5. In preferred embodiments of the invention, all the
values are given equal weight. However in other embodiments of
the invention, the values may be weighted with respect to each

other.

The summed value from the maximum ratio combining unit 42 and the
minimum value (either 1 or -1) output from the second
determinaticn unit 42 are input to decision wunit 46 which
determines which of the two inputs has the minimum value. The
minimum value is output by the decision unit 46. This output will
control the transmission power of the mobile station and in
particular whether it is decreased or increased. If the value
from the second decision unit 42 is -1, the transmission power
will be decreased regardless K of the value output by the maximum
ratio combining wunit 44. If the output of the second
determination unit 42 is +1, the power will only be increased if
the value of the maximum ratio combining unit 44 is above a given
threshold. Otherwise, the power will be decreased. The threshold
may be the same or different to the threshold used by the second

determination unit 42.

It should be appreciated that in some embodiments of the present



WO 00/62440 PCT/IB00/00572

p-3
[

invention, the maximum ratio unit may be provided without the
second determination unit and the decision as to whether to
increase or decrease the power is made based on the summed value.
A suitable threshold value is defined. If the sum is above the
threshold, the power is increased. Below the threshold, the power
is decreased. The summed valued may be divided by the number of

power control values available.

Reference will now be made to Figure 4 which shows a third
embodiment of the present invention. The embodiment shown in
Figure 4 is the same as that shown in Figure 3 with the addition
of an integration unit 48 in parallel with the second
determination unit 42 and the maximum ratio combining unit 44.
The integration unit 48 is arranged to receive the received power
control values from the first determination unit 40. The minimum
power control value is selected by the integration unit 48. This
minimum power control value is added to minimum power control
values which have been received previously. If the resulting sum
is below a given threshold and the minimum power control value
indicates that the power should be increased, then the
integratior unit 48 will output the value -1. In other words the
output of the integration unit will indicate that the power
should be decreased. When these circumstances occur, the sum will
be reset to a reset value of, for example 0. Otherwise the
integration unit 48 will output the selected minimum value. The

output of the integration unit 48 is input to the decision unit.

The threshold value may for example be -0.6. The purpose of the
integration unit is to prevent the power from being increased in
error particularly in response to power increase commands derived
fom a received value which is close to the threshold. In other
words, if the power is increased too often in a given time frame,
the next command to increase power will be ignored and the power
will be decreased in that step. The threshold may be the same as
that used by the second determination unit but is preferably

different.
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The behaviour of the integration unit can be summarised as
follows:

sum of previous power command values and new power control
value falls below the sum threshold and new power control valu=s

exceeds threshcld which indicates that power control value

(D

represents an 1ncrease gower command, then output a decrease

power comwand and reseT sum to 0 or any other appropriate reset

(@]

value;

sum of previous power command values and new power control
value falls below the sum threshold and new power control value
falls below threshold which indicates that power control value
represents an decrease power command, then output a decrease
power command and reset the sum to its reset value;

sum of previous power command values and new power control
value exceeds below the sum threshold and new power control value
exceeds threshold which indicates that power control wvalue
represents an increase power command, then output an increase
power command; and

sum of previous power command values and new power control
value exc2ads the sum threshold and new power control value falls
below the threshold which indicates that power control wvalue
represants an decrease power command, then output an decrease

power command and reset the sum to its reset value.

The decision unit 46 operates in the same manner as in the second
embodiment except the minimum value of all three inputs are

selected.

The integration unit 48 allows preceding power control commands
to affect the behaviour of the mobile station taking into account
the currently received power control command value. In other
words a power control command history can be built up and used to
influence current the power control behaviour of the mobile

station.

In one modification of this embodiment, the integration unit 48

is arranged to process in parallel each of the power control
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values from each of a plurality of base stations. The results of
each of the separates summing may be input to the decision unit
46. Alternatively, the results of the summing may be combined
together in any suitable manner before being input to the

decision unit 46.

The embodiments dJdescribed hersinbefore have included three
different methods:

1. determining the wvalus of a power command using a
threshold value;

2. summing the received power control values to determine
if the mobile station should increase or decrease it power; and

3. integrating the power command values with respect to time

and ignoring commands to increase power in certain conditions.

Embodiments of the present invention may incorporate one, any two
or three of the above methods. In other words the first method
can be used on its own, with the second method or the third
method, or with both the second and third methods. The seocnd and

third methods can also be used on their own or with each other.

Reference ig made to Figures 5a to d which show simulations of
the various methods. Each graph includes four curves. Curve A
represents the prior art which uses the signal to interference
ratio. Curve B represents a simulation using the first method.
Curve C represent represents a simulation using the first and
second methods. Curve D represents a simulation using the first,
second and third methods. Figure 5a and 5b show the transmission
power of a mobile station plotted against different threshold
values for the first method. The mobile station is moving at
3km?h in both cases. With Figure 5a, the frame error rate is 1%
whilst with Figure 5b the frame error rate is 10%. Figures 5c and
5d show the transmission power of a mobile station plotted
against the speed of the mobile station. The frame error rate is

1% for the Figure 5c¢ and 10% for Figure 5d.

As can be seen, use of the first method on its own reduces the
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power transmitted by the mobile station significantly as compared
to the prior art. The use of the first method in conjunction with
the second method further reduces the power transmitted by the
mobile station. The use of the first, second and third methods in
combination still further reduces the power with which the

mobile station transmits without altering the performance.

In the preferred embodiment cof the present invention, the mobile
station will always be instructed by a base station to increase
or decrease its power in, for example, 1dB steps. However in
alternative embodiments more than two power contrcl commands may
be provided. However additional threshold would have to be
defined. For example, if three power control commands were
available, two threshold would be defined. These three power

control commands could be increase, decrease and stay the same.

It should be appreciated that any of the different method
described hereinbefore can be used to determine whether or not a
power control command value is reliable and accordingly whether

or not the power control value should be considered or ignored.

The present embodiment has been described in the context of this
CDMA system. However, it should be appreciated that embodiments
of the present invention can be applied to any other suitable
access technique including other spread spectrum techniques,
frequency division multiple access, time division multiple access

and hybrids therecf.

The embodiments described hereinbefore have controlled the power
with which a mobile station transmits power. The present
invention can also be used to control the transmission power of
base stations. The invention can also be used with fixed
stations, particularly where the radio environment varies over

time.



WO 00/62440 PCT/1B00/00572

CLAIMS

1. A method of controlling the power with which a first station
transmits signals to a second station, comprising the steps of:
transmitting from the second station to the first station a
power control command havirg a given value;
receiving said power contrcl command at said first station;
determining £rom said received power control command a
parameter representative of the quality with which the power
control command is received at the first station; and
controlling the power which the first station transmits

signals based on the determination step.

2. A method as claimed in claim 1, wherein in said determining
step, the received value of said received power control command

is determined as said parameter.

3. A method as claimed in claim 2, further comprising the steps
of comparing said determined received value with a threshold
value; determining the given value which was transmitted based on
said comparing step; and in said controlling step controlling the
power which the first station transmits signals based on the

determined transmitted value.

4. A method as claimed in any preceding claim, wherein said
first station is arranged to transmit signals to a plurality of
second stations, each of said second stations transmitting a

power control commands to said first station.

5. A method as claimed in claim 3 and 4, wherein the method
further comprises the step of selecting one of said determined

transmitted values in accordance with a predetermined criteria.

6. A method as claimed in any preceding claim, wherein said
transmitted power control command comprises one of a first value
indicating that the power should be increased and a second value

indicating that the power should be decreased.
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7. A method as claimed in c¢laim 3> and 6, wherein said
predetermined criteria is to select the second value if at least

one of said determined transmitted valuss is the second value.

8. A method as claimed in claim 5 and 6, or claim 7, wherein
said predetermined criteria is to select the first value if all

of the determined transmitted values ars the first wvalue.

9. A method as ciaimed in claim 6, 7 or 8, wherein said
threshold value 1is between said possible received values

representative of the transmitted first and second values.

10. A method as claimed in claim 9, wherein said threshold wvalue
is such that one of the transmitted power command values is

favoured over the other.

11. A method as claimed in claim 10, wherein first value 1is

favoured over the second value.

12. A methed as claimed in any of claims 6 to 11, wherein the

first value is +1 and the second value is -1.

13. A method.as claimed in claim 12 when appended to claim 2,

wherein the threshold value is in the range -0.6 to 0.

14. A method as claimed in claim 13, wherein the threshold value

is in the range -.025 and-.30.

15. A method as claimed in any preceding claim, further
comprising the steps of receiving at the second station a signal
from said first station, determining the strength of the received
signal from the first station and determining from the strength
of the received signal the power control command transmitted to

the first station.

16. A method as claimed in claim 5 or any claim appended

thereto, said method comprising the steps of combining the
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received values of said received power control commands,
comparing the combined value and the selected value and on the
basis of the comparison selecting one of said combined value and
the selected value and controlling the power which the first

station transmits in accordance therewith.

17. A method as claimed in claim 16 when appended to claim 6,
wherein the one of the combined value and the selected value
which is closer to representing a predetermined one of said first

and second transmitted values 1is selected.

18. A method as claimed in claim 17, wherein said predetermined

one of said values 1s the second value.

19. A method as claimed in any one of the preceding claims when
appended to claim 2, comprising the steps of: outputting a value
based on a currently received power control command value and at
least one previously received power control value; and comparing
said output value and the selected value and on the basis of the
comparison selescting one of said output value and the selected
value and controlling the power which the first station transmits

in accordance therewith.

20. A method as claimed in claim 19, comprising the steps of:
summing the currently received power control value with the at
least one previously received power control command value;
comparing the summed value with a predetermined threshold;
outputting the determined received value or if a threshold of the

summed value is crossed outputting a default value.

21. A method as claimed in claim 20, wherein the first station is
arranged to transmit signals to a plurality of second stations,
each of which second stations is arranged to transmit power
control commands to said first station, said method further
comprising the steps of determining the values of each of said
received power control values and selecting one of said

determined received values, in accordance with a predetermined
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criteria, to be summed with the at least one previously received

power control values.

22. A method as claimed in any preceding claim, wherein said

second station 1s a bas= station.

23. A method as claimed in any preceding claim, wherein said

first station 1s a mobile station.

24 . A method of controlling the power with which a first station
transmits signals to a plurality of second stations, comprising
the steps of;

transmitting from each of the second stations to the first
station a power control command having a given value;

receiving said power control commands at said first station;

determining the received values of said received power
control commands;

combining the received values of said received power control
commands; and

controlling the power with which first station transmits to

the second station based on said combined value.

25. A method as claimed in claim 24, wherein said transmitted
power control command comprises a first value indicating that the
power should be increased and a second value indicating that the
power should be decreased, and if the combined value exceeds a
given threshold, the power with which the first station transmits
to second station is one of increased or decreased and if the
combined value is below the given threshold, the power with which
the first station transmits to the second station is the other of

increased or decreased.

26. A method of controlling the power with which a first station
transmits signals to a second station, comprising the steps of;

transmitting from the second station to the first station a
plurality of power control commands;

receiving said power control commands at said first station;
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determining the value of said received power control values;
controlling the power with which the first station transmits
to the second staticon based on a currently received power control
command and at least one previously received power control

command.

27. A method as claimed in claim 26, comprising the steps of
summing the determined value of the currently received power
control command with a previously determined value of at least
one previously received power control command; comparing the
summed values with a predetermined threshold; controlling the
power with which the first station transmits to the second
station depending on whether or not the threshold is crossed and
the determined value of the currently received power control

value.

28. A method as claimed in claim 26 or 27, wherein the first
station is arranged to transmit signals to a plurality of second
stations, each of which second stations is arranged to transmit
power control ccmmands to said first station, said method further
comprising the steps of determining the values of each of said
received power control values and selecting one of said
determined values in accordance with a predetermined criteria as

the current received value.

29. A method as claimed in claim 28, wherein said transmitted
power control command comprises either a first value indicating
that the power should be increased or a second value indicating
that the power should be decreased, and the predetermined
criteria is to select the received value closer to the second

value.

30. A method as claimed in claim 27 or any claim appended
thereto, wherein if the summed wvalue crosses the threshold and
the determined value of the received power 1is determined to
represent a power increase, the power with which the first

station transmits to second station is decreased.
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31. A method as claimed in claim 27 or any claim appended
thereto, wherein if the summed value crosses the threshold and
the determined value of the received power is determined to be
represent a power increase, the power with which the £first
station transmits to second station is decreased and the summed

value becomes a resst value.

32. A methcd for controlling the power which a first station
transmits signals to a second station comprising the steps of:
transmsmitting from the second station tc the first station
a power control command;
receiving said power control command at the first station;
determining, using a plurality of different methods, power
control information from said received power control command; and
controlling the power with which the first station transmits

to the second station based on the determination step.

33. A method as claimed in claim 32, wherein the power control
information obtained from one of said plurality of different
methods is used to control the power with which the first station

transmits to the secund station.

34. A methed.as claimed in claim 32 or 33, wherein one of said
plurality of different methods comprises the steps of determing
from the received ©power control command a parameter
representative of the quality with which the power control
command is received at the first station, said parameter defining

salid power control information

35. A method as claimed in claim 32, 33 or 34, wherein one of
said plurality of different methods comprises the steps of
determining the received values of a plurality of power control
commands received at said first station from a plurality of
second stations, combining the received values of the received

power control commands to define said power control information.

36. A method as claimed in claim any of claims 32 to 35, wherein
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one of said plurality of different methods comprises the steps of
determining the received values of a plurality of power control
commands received at said first station from said second station,
providing power control information based the currently received

power control command and at least one previously received power

control command.

37. A first station which in use transmits signals to a second
station, said first station comprising:

means for receiving a power control command transmitted from
said second station to said first station, said power control
command being transmitted with a given value;

determining means for determining from said received power
control command a parameter representative of the gquality with
which the power control command is received at the first station;
and

control means for controlling the power which the first
station transmits signals based on the determination carried out

by said determining means.

38. A first station which in wuse transmits signals to a
plurality of second stations, said first station comprising:

means for receiving power control commands transmitted from
said second stations to said first station, said power control
commands being transmitted with given values;

means for determining the received values of said received
power control commands;

means for combining the received values of said received
power control commands; and

means for controlling the power with which first station

transmits to the second station based on said combined value.

39. A first station which in use transmits signals to a second
station, said first station comprising:

means for receiving power control commands transmitted from
said second station to said first station;

means for determining the values of said received power
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control values:
means for controlling the power with which the first station

transmits to the second station based on a currently received

power control command and at least one previously received power

control command.
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