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(57) L mvention concerne un appareil et un procede
assurant une commutation entre des modes de
commande de puissance dans un systeme de
communication (100) comportant deux ou plusieurs
modes de commande de puissance pour augmenter la
puissance d’un signal emis (122). L’appareil et le
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control modes 1s mmplemented 1n a communication
system (100) having two or more power control modes
for providing a power increase for a transmitted signal
(122). The apparatus and method determine whether or
not performance of the communication system (100) 1s
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procede selon I'invention déterminent s1 la performance
du systeme de communication (100) se situe ou non dans
une plage nominale. S1 la performance du systeme de
communication (100) se situe dans une plage nominale,
un premier mode de commande de puissance est
selectionneé pour commander la puissance de 1'émetteur.
S1 la performance du systeme de communication ne se
situe pas dans la plage nominale, un deuxieme mode de
commande de puissance est s¢lectionne pour commander
un emetteur.
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within nominal bounds. If the performance of the
communication system (100) 1s within nominal bounds,
a Tirst mode of power control 1s selected for controlling
transmitter power. If the performance of the
communication system 1s not within the nominal bounds,
a second mode of power control for controlling a
transmaitter 1s selected.
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(§87) Abstract

Apparatus and method for switching be-
tween power control modes is implemented in a
communication system (100) having two or more
power control modes for providing a power in-
crease for a transmitted signal (122). The appa-
ratus and method determine whether or not per-
formance of the communication system (100) is
within nominal bounds. If the performance of
the communication system (100) is within nom-
inal bounds, a first mode of power control is se-
lected for controlling transmitter power. If the
performance of the communication system is not
within the nominal bounds, a second mode of

power control for controlling a transmitter is se-
lected.
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APPARATUS AND METHOD FOR SELECTING POWER
CONTROL MODES

BACKGROUND OF THE INVENTION

L Field of the Invention

The present invention relates generally to wireless communication
systems. More particularly, the present invention relates to a novel and
improved apparatus and method of power control for a wireless

communication device.

II. Field of the Invention

Wireless communication networks are enjoying notable popularity
in all aspects of business, industry and personal life. As such, portable,
hand-held wireless communication devices have experienced widespread
growth in recent years. Portable devices such as cellular and Personal
Communication Services (PCS) phones are now commonplace for business
and personal users alike. Additionally, advanced systems, such as satellite
communications systems using portable, hand held and mobile phones, are
on the horizon.

One design goal of hand-held communication devices is that of low
power consumption. Low power consumption provides lower heat
generation and extended battery life which increases device usefulness.
Often times, lower power consumption also allows for or leads to smaller
device sizes.

In CDMA communication systems, the transmitted power of signals
within the system is controlled so as to maintain the amount of power
required for any given communication link at a minimum level. This

serves to maximize overall communication system capacity and maintain

acceptable levels of mutual interference and signal quality. By controlling
the transmitted signal power at or near the minimum level, interference

with other communication devices or units is reduced. Examples of
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techniques for power control in such communication systems are found in
U. S. Patent Nos. 5,383,219, entitled ”Fast Forward Link Power Control In A
Code Division Multiple Access System,” issued January 17, 1995; 5,396,516,
entitled “Method And System For The Dynamic Modification Of Control

Parameters In A Transmitter Power Control System,” issued March 7, 1995;
and 5,267,262, entitled "Transmitter Power Control System,” issued
November 30, 1993, which are incorporated herein by reference. '

One technique for decreasing the amount of power consumed by the
device is to minimize the amount of power in the transmitted signal. Often
times, this is accomplished by decreasing the amount of power in the
transmitted signal as much as possible without the signal-to-noise ratio
(SNR) falling below an acceptable level. When the SNR falls below the
acceptable level, the power is increased to bring the SNR back up to an
acceptable level.

This approach is advantageous because it allows a minimum amount
of power to be used for communications under optimum conditions.
When operating in less than optimum or ideal conditions that is, inside a
building, in bad weather, or such, transmission power is increased to
maintain acceptable SNR and communications quality.

With some systems, such as cellular or other wireless
communications systems for example, the wireless communication device,
that is, a cellular phone, is contrblled remotely. That is, part of the
communication bandwidth between the device and a base station
transceiver is dedicated to transferring command and status information.
This command and status portion of the bandwidth is used to adjust the
power of signals transmitted by the devicee. When the SNR of
communication signals received by a base station falls below an acceptable
level, the base station sends a command to the wireless device to increase its
transmitted power. Similarly, if the SNR of the received communication
signals is well within acceptable limits, the base station commands the

device to decrease transmitter power.
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SUMMARY OF THE INVENTION

The present invention is a novel and improved apparatus and
method for dynamically selecting a mode of power control for a
communication device or system. According to the invention, two modes
are provided for controlling power of the transmitter as well as a technique
for selecting the appropriate mode depending on the operating conditions.

The two modes of controlling power are termed “tracking mode” and

r’

“burst mode.” In tracking mode, power is incrementally increased when

the SNR is below an acceptable level. In burst mode, power is also increased
when the SNR is below an acceptable level. However, in the burst mode,
the power increase is greater than the increase applied in the tracking mode.
Thus, tracking mode is best suited for handling minor perturbations in
SNR as it varies above and below the threshold level. In contrast, burst
mode is best suited for handling situations where the SNR falls significantly
below the acceptable level, such as when the transmission path is
obstructed, such as by a building, for example.

Selection between the two modes is accomplished based on apparatus
or system. If the system is operating nominally, the preferred mode of
power control is the tracking mode. If, however, the system performance is
degraded below a nominal range, the power control mode is switched to the
burst mode.

In one embodiment, system performance is based on the SNR of a
transmitted signal. Specifically, in one mode of this embodiment, the SNR
of a signal received at a receiver (transceiver) is compared with a
predetermined threshold level. When the SNR is at or near the threshold,
the system is performing nominally. However, when the SNR falls below a
certain level, performance is below nominal.

In another embodiment, a determination of system performance is
based on a number errors in the data being received. This can be
determined based on a number of frames received with errors, the bit error

rate (BER) of the received signal, or other error tracking techniques.
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One advantage of the invention is that the amount of time between
the occurrence of a signal dropout and a subsequent recovery is reduced.
Because system performance is monitored and the amount by which power
is increased is determined accordingly, power increases are greater where
conditions warrant. As a result, system performance can be returned to
within nominal bounds or desired limits in a much shorter period of time
than would otherwise be the case if the amount of power increase were to
remain constant.

Further features and advantages of the present invention, as well as
the structure and operation of various embodiments of the present
invention, are described in detail below with reference to the accompanying

drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

The features, objects, and advantages of the present invention will
become more apparent from the detailed description set forth below when
taken in conjunction with the drawings in which like reference characters
identify correspondingly throughout and wherein:

FIG.1 is a diagram illustrating a simplified exemplary
communication system;

FIG. 2A is a diagram illustrating power control using a conventional
tracking mode;

FIG. 2B is a diagram illustrating power control using two modes of
power control; and

FIG.3 is an operational flow diagram illustrating a process of
selecting between two modes of power control according to one

embodiment of the invention.
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DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS

L Overview and Discussion of the Invention

The present invention is directed toward apparatus and method for
offering multiple modes of power control to a communications device. The

invention is further directed toward determining and selecting an

optimum mode of power control for the communications device

- depending on system performance. The manner in which this is

accomplished is described in detail below.
II. Example Environment

Before describing the invention in great detail, it is useful to describe
an exemplary environment in which the invention can be implemented.
In a broad sense, the invention can be implemented in any communication
system, especially one in which it is desirable to control the amount of
power provided by a transmitter. Such environments include, without
limitation, cellular communication systems, personal communication
systems, satellite communication systems, and many other known systems.

FIG. 1 is a diagram illustrating an exemplary communication system
100. Referring to FIG.1, the exemplary communication system has two
transceivers 104a and 104b. Transceivers 104a and 104b each have a
transmitter 108a and 108b, and a receiver 112a and 112b, respectively.

Data or other information is transmitted from a transmitter 108 (108a,
108b) to a receiver 112 (112b, 112a) in another transceiver 104 (104b, 104a) for
which the signal is intended, via transmission path 122. In satellite,
cellular, and other wireless communication sYstems, transmission path 122
is the air. However, the present invention is not limited to such

applications, and transmission path 122 can be a wire or other signal

transfer medium known in the art.
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In some environments, transmission path 122 is a packetized data
path in which the data are transmitted in data packets. This is usually the
case where the information is in the form of digital data. In other
environments, analog data are modulated onto a carrier and transmitted
across transmission path 122.

In the example of a cellular communication system, one transceiver
104 (104a, 104b) can be, or is located in, a hand-held or mobile cellular
telephone and the other transceiver 104 (104b, 104a) is located in a base
station at a cell site that is providing service in the wireless device’s or
telephone’s current physical location area. In the example of a satellite
communication system, one transceiver 104 (104a, 104b) can be a hand-held,
mobile, or fixed transceiver (e.g., a satellite telephone) and the other
transceiver 104 (104b, 104a) is located in a gateway (or an earth station

gateway). In the satellite communication system example, a satellite (not

illustrated) is used to relay signals between transceivers 104 (104a, 104b), as is

well known in the art. Alternatively, one transceiver 104 can be located on
board the satellite itself.

The present invention is described in terms of this exemplary
environment. Description in these terms is provided for convenience only.
It is not intended that the invention be limited to application in this
exemplary environment. In fact, after reading the following description, it
will become apparent to a person skilled in the relevant art how to
implement the invention in alternative environments where the power of

a transmitter i1s or can be controlled.

II1. Power Control

According to the invention, there are at least two modes of power
control: “tracking mode” and “burst mode.” Both the tracking mode and
burst mode of power control provide increases in power when system
performance falls below an acceptable level. However, in burst mode, the
amount of the power increase is greater than that provided in the tracking

mode.
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Selection between the tracking mode and the burst mode is
accomplished based on the system performance of the communication link.
Specifically, if the system performance is within a preselected or defined
nominal range, the tracking mode is utilized. If, however, system
performance falls below this nominal range, the burst mode of power
control is utilized. Utilization of the burst mode brings the system
performance to the nominal range more quickly than would otherwise be
the case for the tracking mode.

Thus, the tracking mode is well suited to controlling power in
nominal operating conditions where the SNR is varying by small amounts
above and below the threshold level. In contrast, burst mode is well suited
for controlling power in conditions where large power drop-offs are
experienced.  Such conditions can result where, for example, the
communication path is blocked by a large building or other interfering
structure or condition.

In one embodiment, system performance is based on the signal-to-
noise ratio (SNR) of a signal transmitted by a transmitter (such as
transmitter 108a or 108b). In this embodiment, the tracking mode increases
the power in small increments when the signal-to-noise ratio (SNR) falls
below an acceptable level. Burst mode also increases the power when the
signal-to-noise ratio (SNR) falls below an acceptable level. However, in
burst mode, the amount of the power increase is greater than that provided
in the tracking mode. Selection between the two modes is accomplished
based on how far the SNR falls below the acceptable level. That is, based on
whether or not the performance of the communication link is considered
nominal. In another embodiment, system performance is based on receive
signal strength independent of the SNR.

In an alternative embodiment, system performance is based on the

number of frames received with errors. In this embodiment, if a receiver

receives a large number of frames or data with errors in a given time period
(or a specified number of consecutive frames with errors), the burst mode is
selected for controlling power. If, on the other hand, the receiver receives

only occasional frame errors, tracking mode is selected.
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In one embodiment, the power increase for each mode is
incremental. That is, for a given command or decision to increase the
power, the power is increased by a preselected incremental amount. Power
1s not increased again until a subsequent command or decision is made to
again increase the power. In an alternative embodiment, for a given
command or decision to increase the power, the power increases gradually
until a subsequent command is received to terminate the power increase.
In either embodiment, burst mode provides a greater increase in power
than the tracking mode. That is, the burst mode provides a larger
incremental power increase in the first embodiment and a more rapid rate
of increase in the second embodiment.

FIG. 2A is a diagram illustrating an exemplary operational scenario
where power is controlled in only the tracking mode. In FIG. 2A, the
horizontal axis represents time and the vertical axis represents SNR. The
threshold SNR is illustrated by horizontal line 204. An example of the
actual SNR of the transmitted signal is illustrated by the time-varying line
208. In the example illustrated in FIG.2A, the device is operating
nominally up until a time T,. In this region, SNR 208 of transmitter 108 is
varying by a small amount about SNR threshold 204. Adjustments are
made to the transmitted power in small increments. When SNR 208 falls
below threshold 204, power is incrementally increased. Conversely, when
SNR 208 rises above threshold 204, power is incrementally decreased.
Power adjustments for transmitters are made using commands or control
and operation techniques well known in the art.

At time T, the SNR for signals traversing transmission path 122

drops significantly. This can occur where, for example, the path is
obstructed. In the tracking mode, the power is increased incrementally to
improve the SNR. However, because the power is only increased slightly
for each increment in the tracking mode, a significant amount of time

elapses before the SNR again reaches an acceptable level. This is illustrated
by the time duration tt.

FIG. 2B is a diagram illustrating an exemplary operational scenario

where power is selectively controlled in both the tracking mode and the
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burst mode. As with FIG. 24, in FIG. 2B the horizontal axis represents time
and the vertical axis represents SNR. The threshold SNR is illustrated by
horizontal line 204. An example of the actual SNR of the transmitted signal
is illustrated by the time-varying line 208. In the example illustrated in

FIG. 2B, the device is operating nominally up until time T ..

.- In this region,

SNR 208 of a transmitter 108 transmitted signal is varying by a small
amount about SNR threshold 204. During this time period, transmitter 108
is operating in the tracking mode and adjustments are made to the
transmitted power in small increments. When SNR 208 falls below

threshold 204, power is incrementally increased.
At time T, when transmission path 122 is obstructed and the SNR

drops significantly, the transmitter power control mode is switched to the
burst mode. As described above, in the burst mode the power increase is
more significant than in the tracking mode. As such, the amount of time,

ti,, that it takes for the SNR to return to an acceptable level is much shorter
than the time t, required in the tracking mode. At time T2, when the SNR

208 reaches threshold 204, transmitter 108 is switched to tracking mode.

Note that it is generally not desirable to remain in the burst mode
during nominal operating conditions. This is because a small decrease in
SNR would result in a large increase in transmitter power. This would
cause SNR 208 to rise well above threshold 204 due to an excess in
transmitter power. This wastes power, and in systems that are power
limited, or power affects capacity, this would prove very undesirable. It
might also create an oscillatory behavior in some situations when the
system tries to compensate and return to the threshold level, overshooting
in each direction.

In one embodiment, selection of the power control mode is made by
a receiver 112. In this embodiment, receiver 112 (112a, 112b) instructs
transmitter 108 (108b, 108a) (of opposite transceiver 104) to switch power
control modes when necessary. This can be done, for example, in a
command portion of the transmitted signal. In an alternative embodiment,

receiver 112 provides information back to transmitter 104 to enable
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- transmitter 104 to make a decision as to whether or not to switch power

control modes. For example, in this alternative embodiment, receiver 112
may send one or more indications such as a frame error indication, such as
a bit error rate value, a SNR value, or some other indication of whether or
not the transmission is within nominal or desired characteristics to
transmitter 108 (receiver 104).

FIG. 3 is an operational flow diagram generally illustrating a process
of determining and selecting an appropriate power control mode according
to one embodiment of the invention. In a step 304, receiver 112 (112a, 112b)
receives a signal transmitted by transmitter 108 (108b, 108a). In the
exemplary environment described above, the signal is transmitted across
transmission path 122.

' Receiver 112(112a, 112b) determines whether or not SNR 208 of the
received signal is above, at or below a preselected threshold 204. This can be
done regardless of the power control mode in which the communication
system is operating. This decision is illustrated by a decision step 308. If
SNR 208 of the received signal is above threshold 204, the power is adjusted
down and the operation returns to step 304 where receiver 108 continues to

receive the transmitted signal. This is illustrated by step 310 and flow line
362.

If SNR 208 is at threshold 204 and, therefore, no adjustment is
necessary, the operation returns to step 304 as illustrated by flow line 364. In
one embodiment, threshold 204 is not implemented as a single value, but
instead encompasses an acceptable range of SNR values.

If, on the other hand, SNR 208 is below threshold, operation of the
invention proceeds to a step 312. In step 312, receiver 112 determines
whether or not the degradation in SNR 208 is greater than the desired
nominal value. In other words, receiver 112 determines if SNR 208 is more
than an acceptable amount below threshold 204 and, therefore, if the
tracking mode is undesirable because it would take longer than desired to
return the SNR 208 to threshold 204.

If the degradation in SNR 208 is within nominal limits, power is

controlled using or by selecting the tracking mode as illustrated by step or
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block 316. If the power control mode is already the tracking mode,

transmitter 108 remains in the tracking mode. However, if the current

power control mode is burst mode, step 316 represents changing from burst

mode to tracking mode. In a step 320, the power of the transmitter is

5 adjusted in or during the tracking mode operation. Receiver 112 continues
to receive the transmission as illustrated by flow lines 366, 364.

If the degradation in SNR 208 is beyond nominal limits, the power

control mode is selected as the burst mode as illustrated by step or block 326.

If the power control mode is already the burst mode, transmitter 108

10 remains in the burst mode. However, if the current power control mode is

the tracking mode, step 326 represents a change from the tracking mode to

the burst mode. In a step 330, the power is adjusted in or during the burst
mode operation. Receiver 112 continues to receive the transmission as
illustrated by flow line 368.

15 Alternative thresholds and values below threshold can be chosen to
suit a particular application, as would be known. In one embodiment,
threshold 204 is not a single value, but a range of values, such that as long
as the received signal SNR falls within that range, the signal is said to be at
threshold.

20 In one embodiment, the determination made in steps 308 and 312 is
not made based on the SNR per se, but is instead made based on the
number of frames received with one or more errors. For example, in one
mode of this embodiment, receiver 112 determines how many frames of the
past X number of frames were received with errors. In this example, if

25 more than Y out of the last X frames were received with errors, this
represents an error rate beyond nominal range and the preferred power
control mode is the burst mode.

In an alternative mode of this embodiment, receiver 112 determines
how many consecutive frames were received with errors. If the number of

30  consecutive frames received with errors meets or exceeds a predetermined
limit, this represents an error rate beyond nominal range and the preferred

power control mode is the burst mode. Determining the number of frames
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received with errors can be accomplished using known techniques such as,
for example, by way of a cyclic redundancy check (CRC) code.

In yet another embodiment, the invention looks at the bit error rate
(BER) of the received signal. The BER rising above a threshold is analogous
to the SNR 208 falling below threshold 204. If the BER rises above threshold

by more than a predetermined amount, the system is no longer operating
nominally and the preferred power control mode is burst mode.

It will become apparent to one skilled in the relevant art how other
parameters can be utilized in conjunction with the present invention to
determine whether the system is operating nominally.

In the embodiments described above, receiver 112 is described as
determining whether or not the system 1s at, above, or below threshold and
whether the system is operating nominally. In this embodiment, receiver
112(112a, 112b) sends a command to transmitter 108(108b, 108a) instructing
transmitter 108 to change modes when appropriate. In alternative
embodiments, receiver 112 simply provides telemetry to transmitter 108.
This telemetry provides transmitter 108 with sufficient information to
determine whether the preferred mode is the tracking mode or burst mode.

In one configuration, the receiver provides two feedback indicators in
the form of bits in a message or command. One bit is used to indicate the
“tracking mode up/down command” and the other indicates “burst mode
transmit level adjustment.” It is up to the transmitter to decide what is
acted upon or implemented. A decision is made by the transmitter based on
factors, such as, but not limited to, the number of consecutive frame errors,
etc. In this approach, a faster reaction time is provided for the system
because significant events such as errors are immediately reported to the
transmitter, at the cost of increased bandwidth consumed for power control
purposes.

In an embodiment where receiver 112 commands transmitter 108 to
switch power control modes, it is possible that the command will be lost
during the transmission. This scenario can be handled using any of several
different techniques. One technique uses acknowledgment messages to

confirm receipt of the command.
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A second technique is to simply continue sending the command. For
example, if the system is operating out of nominal bounds, receiver 112
sends a command to track in the burst mode during each command frame
until the system has returned to nominal operation. Because the command
is repeated, and because this repetition is, in many cases, unnecessary, this
technique consumes more bandwidth than is required. For this reason, this
technique may be undesirable.

According to yet another technique, the implementation, or not, of a

power control mode change is ignored. That is, there is no checking to

determine whether transmitter 108 has indeed switched power control

modes as commanded. Although this embodiment may seem counter-
Intuitive, it is actually a preferred embodiment. To understand why,
consider two situations in which a command to switch modes can be sent by
receiver 112 and not received by transmitter 108. In a first situation, SNR
208 has decreased substantially and receiver 112 commands transmitter 108
to switch power control modes to the burst mode. If transmitter 108 does
not receive this command, the only negative result is that transmitter 108
continues to control the power in the tracking mode. That is, it takes longer
to return to nominal operation than would otherwise be the case if the
command were received by transmitter 108.

In a second situation, transmitter 108 is operating in the burst mode
and the signal is returned to the nominal range. If transmitter 108 does not
receive the command from receiver 112 instructing a change to the tracking
mode, power may be increased greater than otherwise required. However,
this is not a fatal error as the system continues to operate. The only
disadvantage is that more power is being consumed than would otherwise

be required.

After reading the above description, it would be apparent to one
skilled in the relevant art how to implement the invention using a
selection between alternative modes of power control in place of or in
addition to the tracking mode and the burst mode. For example, the general

commands used to increase and decrease return link signals can be
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incremented and decremented in large steps using this technique, regardless

of the mode label.
IV. Conclusion

The previous description of the preferred embodiments is provided
to enable any person skilled in the art to make or use the present invention.
While the invention has been particularly shown and described with
reference to preferred embodiments thereof, it will be understood by those

10 skilled in the art that various changes in form and details may be made

therein without departing from the spirit and scope of the invention.

I CLAIM:
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CLAIMS
1. Apparatus for selecting one of a plurality of power control

modes for a transmitter operating in a communication system, the
communication system having a first mode for providing one or more
power increases of a first amount and a second mode for providing one or
more power increases of a second amount, comprising:

means for determining whether performance of the communication
system is within nominal bounds;

means for selecting the first mode of power control for controlling
transmitter power if the performance of the communication system is
within nominal bounds; and

means for selecting the second mode of power control for controlling
the transmitter if the performance of the communication system is not
within nominal bounds;

wherein the second mode of power control provides a greater

increase in power than the first mode of power control when system

performance is below a threshold level.

2. The apparatus of claim 1, wherein said performance of the
communication system is measured according to one or more of the group
comprising signal-to-noise ratio, received signal strength, frame error rate

frequency, number of consecutive frame errors, and bit-error rate.

3. The apparatus of claim 1, wherein said means for determining
whether performance of the communication system is within nominal
bounds comprises means for determining whether a transmitted signal is

at, above or below a threshold level.

4. The apparatus of claim 1, wherein said first mode of power
control is a tracking mode and said second mode of power control is a burst

mode.




10

CA 02306921 2000-04-12

WO 99/20005 PCT/US98/21252

16

5. The apparatus of claim 1, wherein said means for determining
whether performance of the communication system is within nominal
bounds comprises means for determining whether a parameter of the

communication system is within a defined range.

6. The apparatus of claim 5, wherein said parameter is chosen
from the group comprising signal-to-noise ratio, received signal strength,
frame error rate frequency, number of consecutive frame errors, and bit-

error rate.

7. The apparatus of claim 1, wherein said increase in power is an

incremental power increase.

8. The apparatus of claim 1, wherein said means for selecting the

first and second modes of power are located at the transmitter.

9. The apparatus of claim 8, wherein said means for selecting the
first and second modes of power are located at a receiver location and
further comprising means for transmitting a command from the receiver

location to the transmitter to select a desired mode.

10. A method of selecting one of a plurality of power control
modes for a transmitter operating in a communication system, the

communication system having a first mode for providing one or more

power increases of a first amount and a second mode for providing one or

more power increases of a second amount, the method comprising the steps
of:

determining whether performance of the communication system is
within nominal bounds;

selecting the first mode of power control for controlling transmitter

power if the performance of the communication system is within nominal

bounds; and
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selecting the second mode of power control for controlling the
transmitter if the performance of the communication system is not within
nominal bounds;

wherein the second mode of power control provides a greater
increase in power than the first mode of power control when system

performance is below a threshold level.

11. The method of claim 10, wherein said performance of the
communication system is measured according to one or more of the group
comprising signal-to-noise ratio, received signal strength, frame error rate

frequency, number of consecutive frame errors, and bit-error rate.

12. The method of claim 10, wherein said step of determining
whether performance of the communication system is within nominal
bounds comprises a step of determining whether said transmitted signal is

at, above or below a threshold level.

13. The method of claim 10, wherein said first mode of power
control is a tracking mode and said second mode of power control is a burst

mode.

14. The method of claim 10, wherein said step of determining
whether performance of the communication system is within nominal
bounds comprises a step of determining whether a parameter of the

communication system is within a defined range.

15. The method of claim 14, wherein said parameter is chosen
from the group comprising signal-to-noise ratio, received signal strength,

frame error rate frequency, number of consecutive frame errors, and bit-

error rate.

16. The method claim 10, wherein said increase in power is an

incremental power increase.
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17. The method of claim 10, wherein said steps of selecting the

first and second modes of power are performed at the transmitter.

18.  The method of claim 17, wherein said steps of selecting the
first and second modes of power are performed at a receiver location and
further comprise a step of transmitting a command from the receiver

location to the transmitter to select a desired mode.
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