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POWER CONTROL METHOD AND
TELECOMMUNICATIONS SYSTEM

Matter enclosed in heavy brackets [ ] appears in the
original patent but forms no part of this reissue specifica-
tion; matter printed in italics indicates the additions
made by reissue.

This application is a Reissue application of U.S. Ser. No.

10/400,674, filed Mar. 28, 2003, now U.S. Pat. No. 7,174,
181, granted Feb. 6, 2007, which claims priority to Finnish
Patent Application No. 20020610 filed Mar. 28, 200_2.

FIELD

The invention relates to a method of controlling transmis-
sion power 1n a telecommunications system, and to a tele-
communications system.

BACKGROUND

In telecommunications systems, power control 1s 1mpor-
tant for the prevention of signal fading, shading, near-far
problems and co-channel interference. Power control 1s par-
ticularly necessary 1n situations in which system users are
located both near and far from a base station. Signals should
arrive at the base station receiver with equal power or else
the signals arriving with a lower power would be covered by

the higher-power signals. Transmitters located far away
should thus transmait the signals at a higher power than trans-
mitters close to the base station. In addition, the signals
should be transmitted at an as low power level as possible
that would, however, be suflicient to meet the quality
requirements set for the signals.

In prior-art CDMA systems (e.g. 1S-95, CDMA-PCS,
UMTS, CDMA2000), the transmission power of the termi-
nal and base station 1s controlled for mstance by first mea-
suring the signal-to-interference ratio of the transmitted sig-
nal and determining by means of 1t and other reference
values a power control command for adjusting the transmis-
sion power at each time. The terminal increases or decreases
its transmission power according to instructions provided by
the base station 1 accordance with the power control com-
mands it receives in each time-slot. In the IS-95, CDMA -
PCS and CDMAZ2000 systems, there are two power control
commands: increase and decrease. In the UMTS system,
there are three (in theory four) power control commands:
increase, decrease and maintaining the power. In the base
station, a reference level 1s determined for instance on the
basis of the ratio between bit energy and interference energy
and the bit error rate, and the reference level 1s used to con-
trol power, 1.¢. to 1ncrease or decrease power as necessary.
The base station then transmits to the terminal a command to
either increase or decrease transmission power, whereby the
terminal increases or decreases its earlier transmission
power level by a predefined quantity, usually one or two
decibels at a time.

Drawbacks with the prior-art solutions include the fact
that since power can only be increased by a predefined
quantity, generally one or two decibels at a time, with one
power control command, 1t 1s not possible to react to rapld
changes 1n channel conditions. Such a situation arises 1n a
rapidly fading channel, wherein power should be quickly
increased or decreased large quantities at a time to obtain an
optimum power level. A problem with the prior-art solutions
1s thus a long transmission-power change time, in addition to
which, the transmission power level also varies continu-
ously.

BRIEF DESCRIPTION

It 1s an object of the 1nvention to implement a method and
a telecommunications system implementing the method 1n
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such a manner that the problems related to the prior art are
reduced. This 1s achieved by a method of controlling trans-
mission power in a telecommunications system comprising a
first and a second transceiver. The method of the invention
comprises transmitting one power control command during
at least two time-slots from the second transceiver to the first
transcerver and recerving said one power control command
in the first transceiver during at least two time-slots.

The invention also relates to a telecommunications system
comprising a first and a second transcerver. In the telecom-
munications system of the invention, the second transceiver
1s configured to transmit one power control command during
at least two time-slots to the first transceiver and the first
transceiver 1s configured to receive said one power control
command during at least two time-slots.

Prefterred embodiments of the invention are set forth 1n the
dependent claims.

The method and system of the invention provide several
advantages. An optimum transmission power level 1s
achieved quickly. With the method of the invention, 1t 1s
possible to stabilize the received power level, reduce har-
monics and speed up the change of the transmission power.
The performance of the telecommunications system also
increases. In addition, the power consumption of terminals
decreases and their operating life becomes longer.

LIST OF FIGURES

The mmvention will now be described 1n greater detail by
means ol preferred embodiments and with reference to the
attached drawings, 1n which

FIG. 1 shows an example of a telecommunications system
according to the presented solution,

FIG. 2 shows a message structure used 1n a telecommuni-
cations system,

FIG. 3A shows a working example of power control
according to the prior art,

FIG. 3B shows a working example of power control
according to the presented solution.

DESCRIPTION OF THE EMBODIMENTS

The presented transmission power control solutions can
be applied to telecommunications systems. One such tele-
communications system 1s the broadband WCDMA radio
system that utilizes spread-spectrum data transfer. In the
following, embodiments are described by using WCDMA
radio systems as examples, without being restricted to them,
however, as 1s apparent to a person skilled 1n the art.

The preferred embodiments of the invention can be
applied to WCDMA radio systems, for instance, that com-
prise one or more base stations and a group of terminals that
communicate with one or more base stations. One of the
most important functions of the devices in a WCDMA-based
radio system 1s transmission power control. As the distance
grows or multipath fading occurs, the strength of the signal
also attenuates and a mobile terminal located close to the
base station or one transmitting a stronger signal covers the
signals of terminals further away. The terminals must adjust
their transmission power 1 such a manner that the signals
arriving at the base station are as equal as possible in power.

The structure of the radio system can essentially be as
shown 1n FIG. 1. The radio system comprises a base station
100 and a group of terminals 101, 102 that have a bidirec-
tional connection 111 to 113 to the base station 100. The
base station 100 transmits the connections of the terminals
101, 102 to a base station controller 108 that transmits them
on to other parts of the system or to a fixed network.
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The base station 100 contains at least one transceiver. The
transceiver can implement for instance 90 physical channels
on each carrier wave. Of the physical channels of the radio
system air iterface, general and dedicated control channels
are the ones associated with the connections between the
base station and terminals. Dedicated connections are
needed especially to achieve an optimum performance in
maintaining several channels. Dedicated channels comprise,
among other things, transmission power control commands
for the adjustment of transmission power. One frame 1n a
dedicated carrier wave can comprise for mstance 15 time-
slots with two bits reserved for power control in each time-
slot.

A transcerver of the presented solution can be the base
station 100 or the terminal 101, 102. Usually, one base sta-
tion 100 serves one cell, but 1t 1s also possible to have one
base station 100 serve several sectors of one cell. The base
station 100 not only comprises the electronics required to
transmit and receive radio traific, but also signal processors,
ASICs and general processors that take care of data trans-
mission to the base station controller 108 and control the
operation of the base station 100.

The base station controller 108 controls the operation of
one or more base stations. The base station controller 108
monitors, among other things, the quality of the radio signal,
the transmission power, and takes care of inter-cell or inter-
sector handovers. The terminal 101, 102 contains at least one
transceiver, with which a radio connection to the base station
1s implemented. In addition, the terminal 101, 102 contains
an antenna, user interface and battery.

The transmission power level measurement of the prior art
1s performed in the base station 100 of the telecommunica-
tions system, for instance, and the results are transmitted
back to the terminal 101, 102 so that it can adjust 1ts power
level. This can also be done in reverse 1n such a manner that
the terminal 101, 102 measures the power level and the base
station 100 adjusts 1ts transmission power. The signal-to-
interference ratio of the recerved signal 1s for mstance mea-
sured for each time-slot and on the basis of the
measurement, it 1s determined whether to increase or
decrease the transmission power at the other end. The con-
trol bits of the transmission power form the power control
command in each time-slot and the transmission power
adjustment 1s done on the basis of the received power control
command. In cdmaOne systems, for instance, one bit 1s used
for power control for adjusting the power up or down by
usually one decibel at a time. UMTS-systems use two bits
for power control, whereby the power can be adjusted one
fixed step up or down at a time or kept as 1s.

In the situation of FIG. 1, the transmission power control
ol the prior art takes place for instance in such a manner that
first signals are transmitted from the terminal 101 to the base
station 100. Next, the base station 100 compares the received
signals with a preset nominal level for the purpose of form-
ing a power control command, after which the power control
command 1s transmitted in each time-slot of the message
structure of the radio system from the base station 100 to the
terminal 101. Then, the terminal 101 adjusts its transmission
power on the basis of the received power control command.

Next, the method of adjusting transmission power 1s
described using FIG. 1. In the presented solution, one power
control command 1s transmitted during at least two time-
slots from the base station 100 to the terminal 101 and said
one power control command 1s received at the terminal 101
during at least two time-slots.

In the presented solution, signals are thus first transmitted
from the terminal 101 to the base station 100. Next, the base
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station 100 compares the received signals with a preset
nominal level for the purpose of forming a power control
command, after which the base station 100 transmits the
power control command to the terminal 101. In the pre-
sented solution, the arrangement functions in such a manner
that the power control command 1s not transmitted in one
time-slot. Instead, one power control command 1s transmit-
ted during at least two time-slots, whereby the power control
bits in the formed power control command are divided over a
total of two different time-slots, for instance. In other words,
in one presented solution, the arrangement functions 1n such
a manner for mstance that the power control bits of two
different time-slots form one power control command. In the
described example, the terminal 101 can for instance receive
a power control command in every second time-slot. The
recetved power control command can then comprise for
example altogether four power control bits. When the power
control command has been received at the terminal 101, the
transmission power of the terminal 101 1s adjusted on the
basis of 1t. Since it 1s now possible to use for mstance four
bits to communicate the power control command 1nstead of
the earlier two bits, transmission power can be adjusted at
one time by as many as seven different-sized steps up or
down, or power can be adjusted more accurately.

In the presented solution, it 1s also possible that the base
station 100 does not transmit the power control command 1n
each time-slot. Instead, the base station 100 transmits the
power control command 1n every second time-slot, for
instance. This power control command transmitted in every
second time-slot comprises for nstance the power control
bits of altogether two time-slots, whereby the terminal 101
can adjust 1ts transmission power by as many as seven steps
up or down on the basis of the power control command
received 1n one time-slot. According to the presented
solution, the base station 100 transmits power control com-
mands 1n predefined time-slots, for instance 1n every nth
time-slot, wherein n 1s at least two, 1n such a manner that the
power control command 1s placed 1n m time-slots, wherein
m at least one or at most n. In the presented solution, the
number of power control bits of the power control command
transmitted 1n different time-slots may vary. It 1s then pos-
sible to give power control bits for other use 1n the radio
system 1n the time-slots, 1n which no power control bits are
transmitted. Correspondingly, in the time-slots, 1n which for
instance four power control bits are transmitted instead of
the usual two, 1t 1s possible to take the necessary two extra
bits from the bits reserved for other than power control and
use them for the transmission of the power control com-
mand.

Let us next examine one presented example by means of
FIG. 2. FIG. 2 shows a message structure used 1n a telecom-
munications system, comprising time-slots 200 to 210
(horizontal lines) and ten bit-combinations 1n each time-slot
200 to 210. Part of the ten bit-combinations 1n each time-slot
200 to 210 1s reserved for power control. In cdmaOne
systems, for instance, one bit 1s reserved for power control,
which means that one power control command can adjust
power by one step up or down. In UMTS systems, two bits
are used for power control, which means that each power
control command can adjust power by two steps up or down.

As shown in FIG. 2, known solutions have two bits
reserved for power control 1n each time-slot 200 to 210. One
power control command thus comprises two bits. According
to the prior art, these two bits are transmitted in each of the
time-slots 200 to 210, whereby the frequency becomes 1600
Hz, for instance. In FIG. 2, the power control command
comprises for mstance bits 12 and 13 1n each time-slot 200,
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bits 22 and 23 in time-slot 202. According to the prior art,
the power control command 1s received 1n each time-slot 200
to 210 and thereatter, the transmission power 1s adjusted by
means of the received two-bit power control command.

In the presented solution, the power control bits 12 and 13
transmitted 1n time-slot 200 are not read separately as one
power control command, but one power control command 1s
made up of the power control bits 12 and 13 together with
the power control bits 22 and 23 of the second time-slot 202.
Thus, the second time-slot 202 has a power control com-
mand comprising altogether four bits 12, 13, 22, 23. The
power control command formed by the power control bits of
two different time-slots 200 to 210 that now comprises four
bits 1s recerved during every second time-slot, for instance.
This way, 1t 1s possible to significantly improve power con-
trol with the method, because a four-bit power control
command, for instance, makes 1t possible to increase or
decrease transmission power seven steps at a time. The
method improves stability 1in the radio system, because the
absolute size of error can now be taken into account instead
of the predetermined size of error. For instance, i the
required power control change was seven steps, the change
could be made at one time according to the presented solu-
tion. The prior art, 1n turn, does not allow such a change at
one time with one power control command, but requires
several consecutive power control commands.

If each time-slot 200 to 210 comprises for istance two
power control bits, the power control command 1s made up
of the power control bits of two consecutive time-slots, such
as 200 and 202. Let us mark such a situation with the number
combination 2,2, in which the first figure 1s the number of
power control bits 1n time-slot 200 and the second figure 1s
the number of power control bits 1 time-slot 202. It 1s also
possible that only one power control bit 1s transmitted in
time-slot 200 and three power control bits 1n the next time-
slot 202, which situation 1s marked with the numbers 1.3. It
1s also possible not to transmit any power control bits 1n
time-slot 200 and transmit altogether four power control bits

in time-slot 202. This 1s marked with the numbers 0,4.

The presented solution can thus also be implemented in
such a manner that 1n given time-slots, such as time-slot 200,
the power control bits 12, 13 are not used. The unused bits
12, 13 can then be given up for other purposes in the radio
system. Correspondingly, another time-slot, such as time-
slot 202, can use bit positions intended originally for other
use owing to the fact that time-slot 200 gave up some of its
bit positions. Thus, four power control bits 22 to 25, for
instance, are transmitted in time-slot 202 at one time.
Because time-slot 202 originally has only two power control
bits 22, 23, this provides another two power control bits 24,
235 for use owing to the fact that time-slot 200 gave up its bit
pair 12, 13. The power control command, which now com-
prises four bits 22 to 25, again makes 1t possible to increase
or decrease by as many as seven steps at one time the trans-
mission power of the transcerver that received the power
control command.

It each power control command comprises a total of four
power control bits, 1t 1s for instance possible to transmit four
power control bits 1n every second time-slot 200, 204, 28 and
no power control bits 1n the rest of the time-slots 202, 206,
210. This situation can be marked with the numbers 4,0. This
can also be implemented 1n reverse 1n such a manner that no
power control bits are transmitted 1n every second time slot
200, 204, 208 and four power control bits are transmitted 1n
cach of the remaining time-slots 202, 206, 210. Let us mark
this with the numbers 0,4.

If each power control command comprises for instance a
total of six power control bits, the number of different
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options increases further. Each time-slot 200 to 210 could
then comprise two power control bits, for istance, and the
power control command would be formed as predefined of
the power control bits of three consecutive time-slots 200,
202, 204. This can be marked with the numbers 2,2,2. It 1s
also possible to transmit all six power control bits in time-
slot 200, 1n which case no power control bits are transmitted
in the two following time-slots 202, 204. This situation 1s
marked with the numbers 6,0,0. With above-mentioned
number combinations, it 1s possible to describe several alter-
native solutions 1n a situation, 1n which the power control
command comprises altogether six bits. Solutions of this
kind are described by the number combinations 4,2,0; 2,4,0;
0,6,0; 0,0,6; 1,5,0; 1,4,1 and 2,3,1. In the presented solution,
it 15 possible to transmit the power control command 1n sec-
tions having a desired size, for instance 1n a predefined man-
ner 1n every nth time-slot, wherein n 1s at least two.

In the above examples, an average of two power control
bits are used for each time-slot. If the power control com-
mand to be transmitted 1s formed in such a manner, for
instance, that the number of power control bits 1n different
time-slot varies, 1t 1s then possible to free the space required
by the power control bits for other purposes in the radio
system 1n the time-slots, 1n which the number of power con-
trol bits 1s smaller than the average number of power control
bits. Correspondingly, in the time-slots, 1n which the number
of power control bits 1s larger than the average number of

power control bits, 1t 1s possible to reserve extra power con-
trol bits.

Let us next examine the working examples for transmis-
sion power control of FIGS. 3A and 3B. In FIGS. 3A and
3B, the x axis shows the used time-slots T and the y axis
shows the change 1n transmission power, which can be one
decibel, for instance. FIG. 3A shows a power control
example according to the prior art. Since according to the
prior art, the transmission power can be increased or
decreased by at most two steps during one time-slot, the
example of FIG. 3A requires the time of three time-slots to
adjust the transmission power by six decibels. FIG. 3B
shows power control according to the presented solution.
Since 1t 15 now possible to increase the transmission power
by as many as seven steps at one time, the increase of six
steps 1s already achieved during one time-slot. By compar-
ing FIGS. 3A and 3B, a distinct difference 1s noted between
the prior-art solution and the presented solution. In the pre-
sented solution, the desired transmission power increase of
s1X steps 1s achieved faster than before.

In the above solutions, the prior-art transmission ire-
quency decreases according to the number of time-slots
forming the power control command, 1.e. formula 1/n,
wherein 1 1s the transmission frequency and n 1s the number
of time-slots required to transmit one power control com-
mand.

Even though the invention has been explained in the
above with reference to examples 1n accordance with the
accompanying drawings, it 1s apparent that the invention 1s
not restricted to them but can be modified in many ways
within the scope of the iventive idea disclosed in the
attached claims.

The invention claimed 1s:

1. A method of controlling transmission power 1n a tele-
communications system, [comprising: a message structure
comprising time-slots, the system comprising a {irst trans-
ceiver and a second transceiver,] the method [further] com-
prising:

controlling the transmission power of [the] a first trans-

ceiver [(101)] based on a [received] power control com-
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mand received in a time-slot of a message structure
from a second transceiver, wherein the message struc-
ture comprises time-slots, and

dividing one power control command 1nto at least a first
part and a second part to be transmitted respectively 1n
at least two time-slots from the second transceiver to
the first transceiver, the first part transmitted m a first
time-slot and the second part transmitted 1n a second
time-slot, and

receiving said one power control command at the first
transcerver during at least two time-slots by receiving
said first part from said first time-slot and said second
part from said second time-slot, combining said first
part and said second part to reform said one power
control command, and using said reformed one power
control command to make a single-increment power
adjustment.

2. The method as claimed 1n claim 1, comprising transmit-

ting one power control command, a n-parts, during n time-

slots, wherein n=2, 3, . . ., in such a manner that the power
control command 1s placed 1n m time-slots, wherein m=2,
3,..,1.

3. The method as claimed 1n claim 1, comprising transmit-
ting the power control command 1n such a manner that the
number of power control bits 1n different time-slots varies.

4. The method as claimed in claim 3, comprising freeing,
the space required by the power control bits for other use in
the time-slots, 1n which the number of power control bits 1s
smaller than the average number of power control bits.

5. The method as claimed 1n claim 3, comprising reserv-
ing extra power control bits in the time-slots, 1n which the
number of power control bits 1s larger than the average num-
ber of power control bits.

6. The method as claimed 1n claim 1, comprising transmit-
ting one power control command 1n every second time-slot.

7. The method of claim 1, wherein, the reformed one
power control command has a length of at least 3 bits.

8. The method of claim 1, wherein, the system uses a code
division multiple access format with the message structure
comprising time-slots and a number of power control bits 1n
cach time slot limited to a maximum of two.

9. A telecommunications system, wherein a message
structure comprising time-slots 1s used, the system compris-
ing a first transceiver [(101)] and a second transceiver
[(100)], wherein the first transceiver [(101)] is configured to
control transmission power based on a recerved power con-
trol command,

the second transcerver 1s configured to divide one power
control command 1nto a first part and a second part for
transmission respectively 1n at least two time-slots to
the first transceiver, and

the first transcerver 1s configured to receive said first part
and said second part and, thereaiter upon receipt,
reform said recerved first and second parts 1into said one
power control command during at least two time-slots,
wherein,

said reformed one power control command 1s used to
make a power adjustment.

10. [A] The system as claimed in claim 9, wherein the

second transceiver 1s configured to transmit one power con-

trol command during n time-slots, whereimn n=2, 3, . . . , in
such a manner that the power control command 1s placed 1n
m time-slots, wherein m=2, 3, ..., n.

11. The system as claimed 1n claim 9, wherein the second
transceiver 1s configured to transmit the power control com-
mand 1n such a manner that the number of power control bits
in different time-slots varies.
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12. The system as claimed 1n claim 11, wherein the sec-
ond transcerver 1s configured to free the space required by
the power control bits for other use in the time-slots, in
which the number of power control bits 1s smaller than the
average number of power control bits.

13. The system as claimed 1n claim 11, wherein the sec-
ond transcerver 1s configured to reserve extra power control
bits 1n the time-slots, 1n which the number of power control
bits 1s larger than the average number of power control bits.

14. The system as claimed 1n claim 8, wherein the second
transcerver 1s configured to form the power control com-
mand on the basis of the signals recerved by it.

15. The system as claimed 1n claim 9, wherein the second
transceiver 1s configured to transmit one power control com-
mand 1n every second time-slot.

16. The method of claim 9, wherein, the reformed one
power control command has a length of at least 3 bits.

17. The telecommunications system of claim 9, wherein, a
code division multiple access format 1s used and a number of
power control bits 1n each time slot 1s limited to a maximum
of two.

18. A method of controlling transmission power 1n a tele-
communications system, 1n which a message structure com-
prising time-slots 1s used, the system comprising a first
transcerver and a second transcerver, the method comprising
controlling the transmission power of the first transcerver
[(101)] based on a received power control command, the
method comprising the steps of:

dividing one power control command into plural divided
command parts so power control bits that make up the
one power control command are divided into the plural
divided command parts;

transmitting, from the second transceiver to the first
transcerver, each divided command part in a different
one of at least two time-slots so that diflerent parts of
the power control bits that make up the one power con-
trol command are transmitted in different ones of the at
least two time-slots;

recewving, at the first transcerver during different time-
slots, each of the divided command parts and using the
recerved divided command parts to reform the one
power control command; and

controlling the transmission power of the first transcerver,
in a single increment power change, based on the
reformed one power control command comprised of the
received divided command parts.
19. The method of claim 18, wherein, the reformed one
power control command has a length of at least 3 bits.
20. A method of controlling transmission power in a tele-
communications system, the method comprising:

at a second device, determining a value of a power adjust-
ment level for a first device for inclusion in a power
control command to the first device;

defining values for a plurality of bits based on the deter-
mined value;

dividing the defined values for the plurality of bits into a
plurality of bit sets, wherein a bit set of the plurality of
bit sets includes at least one bit; and

transmitting each of the plurality of bit sets to the first
device from the second device during different
timeslots, wherein the plurality of bit sets are associ-
ated with the power control command.
21. The method of claim 20, wherein the plurality of bits
include at least three bits.

22. The method of claim 20, wherein the plurality of bit

sets include at [east two bit sets.
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23. The method of claim 20, wherein the number of bits in
a bit set of the plurality of bit sets varies.

24. The method of claim 20, wherein the different timeslots
are consecutive timeslots.

25. A method of controlling transmission power in a tele-
communications system, the method comprising:

receiving a plurality of bit sets at a first device from a
second device, each bit set of the plurality of bit sets
received during different timeslots;

determining a value of a power adjustment level for the
first device by combining the received plurality of bit
sets into a plurality of bits; and

controlling a transmission power of a transceiver of the
fivst device based on the determined value.

26. The method of claim 25, wherein the plurality of bits
include at least three bits.

27. The method of claim 25, wherein the plurality of bit
sets include at least two bit sets.

28. The method of claim 25, wherein the number of bits in
a bit set of the plurality of bit sets varies.

29. The method of claim 25, wherein the different timeslots
are consecutive timeslots.

30. A device comprising:

a transceiver configured to determine a value of a power
adjustment level for a second device for inclusion in a
power control command to the second device;

to define values for a plurality of bits based on the deter-
mined value; and

to divide the defined values for the plurality of bits into a
plurality of bit sets, wherein a bit set of the plurality of
bit sets includes at least one bit; and
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an antenna configurved to transmit each of the plurality of
bit sets to the second device during diffevent timeslots,
whevrein the plurality of bit sets are associated with the
power control command.
31. The device of claim 30, wherein the plurality of bits
include at least three bits.
32. The device of claim 30, wherein the plurality of bit sets
include at least two bit sets.
33. The device of claim 30, wherein the number of bits in a
bit set of the plurality of bit sets varies.
34. The device of claim 30, wherein the different timeslots
are consecutive timeslots.
35. A device comprising.

an antenna configured to receive a plurality of bit sets
from a second device, each bit set of the plurality of bit

sets received during different timeslots; and

a transceiver configured to determine a value of a power
adjustment level for the first device by combining the
received plurality of bit sets into a plurality of bits; and

to determine a transmission power adjustment for the
transceiver based on the determined value.

36. The device of claim 35, whevein the plurality of bits
include at least three bits.

37. The device of claim 33, wherein the plurality of bit sets
include at least two bit sets.

38. The device of claim 35, wherein the number of bits in a
bit set of the plurality of bit sets varies.

39. The device of claim 35, wherein the different timeslots
are consecutive timeslots.
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