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(57) ABSTRACT 

A poWer control device for adjusting poWer output levels 
can include a transmitter con?gured to transmit at least one 

?rst signal, and a receiver con?gured to receive at least one 
second signal. In addition, the poWer control device can 
have a processing unit con?gured to determine at least one 
location information based on the ?rst signal and the second 
signal, and a poWer adjusting unit con?gured to adjust a 
poWer output level corresponding to the at least one location 
information. 
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USING LOCATION INFORMATION TO CONTROL 
TRANSMISSION SIGNAL LEVELS OF WIRELESS 

DEVICES 

CROSS REFERENCE TO RELATED 
APPLICATIONS 

[0001] This application claims priority of US. Provisional 
Patent Application Ser. No. 60/409,938, entitled Using 
Location Information to Control PoWer Output in Master 
Device, With the PoWer being Controlled Based on Deter 
mined Location, ?led Sep. 12, 2002. The contents of the 
provisional application are hereby incorporated by refer 
ence. 

BACKGROUND OF THE INVENTION 

[0002] 1. Field of the Invention 

[0003] The present invention relates to a method of and an 
apparatus for using signal-generated location information to 
control transmission levels of a device in a Wireless com 
munication netWork environment such as IEEE 802.11, 
BLUETOOTHTM, Ultra-Wideband (UWB) or any other 
Wireless environment. In particular, the present invention 
relates to a method of and a system of optimiZing poWer 
usage based on the distance range location information of 
mobile Wireless device. The present invention can be imple 
mented in a Wireless netWork device, Which may include 
discrete devices or Which may be implemented on a semi 
conductor substrate such as a silicon chip. 

[0004] 2. Description of the Related Art 

[0005] Currently, cables and Wires are predominately used 
as the communication medium for transferring information 
such as voice, video, data, etc. from one source to another. 
For eXample, cables or Wires are commonly used to set up 
netWorking infrastructures in business offices, and are also 
used for personal home computing, and for connecting to the 
Internet. Generally, the Wired devices connected to a Wired 
netWork can derive its poWer source from an electrical 
outlet. Accordingly, Wired devices can generally be provided 
With a steady How of poWer so long as the Wired device is 
physically connected through cables or Wires to the electri 
cal outlet. Thus, regulating or controlling poWer output or 
poWer consumption may not be a concern for Wired devices. 

[0006] As Wireless technology continues to advance and 
groW, and as Wireless services become increasingly conve 
nient, the usage and the popularity of Wireless devices Will 
also increase especially in public areas. In contrast to Wired 
devices, Wireless devices generally derive its poWer from 
poWer sources such as batteries or battery packs housed 
Within the Wireless devices. And because each poWer source 
housed Within the Wireless devices can store only a limited 
amount of poWer, it is important to optimiZe the usage of 
such poWer source by minimiZing poWer consumption 
Where possible. Accordingly, one Way to help optimiZe the 
usage of the poWer source stored Within the Wireless device 
is to control poWer output of device based on signal 
generated location information. 

SUMMARY OF THE INVENTION 

[0007] One eXample of the present invention can include 
a method of adjusting poWer output of a device in a Wireless 
netWork. The method can include the steps of activating a 
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poWer control device, transmitting a ?rst signal from the 
poWer control device, and receiving a second signal at the 
poWer control device. In addition, the method can include 
the steps of determining a location information on at least 
one Wireless device based on the ?rst signal and the second 
signal, and adjusting a poWer output level corresponding to 
the location information. 

[0008] In another eXample, the present invention can 
relate to a poWer control device for adjusting poWer output 
level of a device in a Wireless netWork. The poWer control 
device can have a transmitter con?gured to transmit a ?rst 
signal, and a receiver con?gured to receive a second signal. 
Furthermore, the poWer control device can have a processing 
unit con?gured to determine a location information on at 
least one Wireless device based on the ?rst signal and the 
second signal, and a poWer adjusting unit con?gured to 
adjust a poWer output level corresponding to the a location 
information. 

[0009] Additionally, another eXample of the present inven 
tion can provide a system for adjusting poWer output of a 
Wireless device in a Wireless netWork. The system of adjust 
ing poWer output can include an activating means for 
activating a poWer control device, a transmitting means for 
transmitting a ?rst signal from the poWer control device, and 
a receiving means for receiving a second signal at the poWer 
control device. Also, the system can include a determining 
means for determining a location information on at least one 
Wireless device based on the ?rst signal and the second 
signal, and an adjusting means for adjusting a poWer output 
level corresponding to the location information. 

[0010] In another eXample, the present invention can pro 
vide a method of controlling transmission signal levels of a 
device in a Wireless netWork. The method can include the 
steps of determining a location information of a device, and 
transmitting a signal for controlling transmission signal 
levels of the device. The transmission signal levels can cause 
no transmission interference. 

[0011] In yet another eXample, the present invention can 
relate to a transmission signal level controlling device for 
controlling the transmission signal levels of a device in 
Wireless netWork. The device can have a determination unit 
con?gured to determine a location information of a device, 
and a transmitting unit con?gured to transmit a signal to 
adjust transmission signal levels of the device, Wherein the 
transmission signal levels do not cause transmission inter 
ference. 

[0012] Additionally, another eXample of the present inven 
tion can provide a system for controlling transmission signal 
levels of a Wireless device in a Wireless netWork. The system 
can have a determining means for determining a location 
information of a device, and a transmission means for 
transmitting a signal for controlling transmission signal 
levels of the device, Wherein the transmission signal levels 
do not cause transmission interference. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0013] For proper understanding of the invention, refer 
ence should be made to the accompanying draWings, 
Wherein: 

[0014] FIG. 1 illustrates one eXample of a Wireless net 
Work con?guration; 
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[0015] FIG. 2 illustrates another example of a Wireless 
network con?guration; 

[0016] FIG. 3 illustrates a How chart illustrating one 
example of a method of controlling poWer output based on 
signal-generated location information; 

[0017] FIG. 4 illustrates one example of a hardWare 
con?guration for controlling poWer output based on signal 
generated location information according to the present 
invention; and 

[0018] FIG. 5 illustrates one example of a display con 
?guration for displaying information related poWer output 
according to the present invention. 

DETAILED OF DESCRIPTION OF THE 
PREFERRED EMBODIMENT(S) 

[0019] FIG. 1 illustrates one example of a Wireless net 
Work. The Wireless netWork of FIG. 1 can be an ad hoc 
netWork 100 having tWo or more Wireless nodes, stations or 
devices 101a, 101b, 101c, . . . 101n therein (hereinafter, any 
reference to device(s) shall also include node(s) and/or 
station(s)). The ad hoc netWork 100 can be formed on a 
temporary basis Whereby tWo or more Wireless devices can 
recogniZe each other and can establish communications With 
each other. The Wireless devices can be any Wireless com 
munication device con?gured to communicate With the 
Internet and having multimedia capabilities. For example, 
devices 101a, 101b, 101c, . . . 101n can be a smart phone, 
PDA, a mobile laptop computer, a Web-pad, a digital video 
camera, an automobile equipped With a Wireless communi 
cation device, or any mobile electronic device. Within the ad 
hoc Wireless netWork 100, each device can communicate 
With each other on a peer-to-peer level. 

[0020] Another example of a Wireless netWork is shoWn in 
FIG. 2. FIG. 2 provides a Wireless infrastructure netWork 
210 containing an Access Point 215 connected With a LAN 
205, such as an Ethernet LAN. In addition, the Wireless 
infrastructure netWork 210 can contain devices 220a, 220b, 
220c, 220d, . . . 22011. The Access Point 215 is connected to 
the LAN 205 by Wires or cables and can be formed as part 
of the Wired netWork infrastructure 205, having at least one 
service provider 200. One function of the Access Point 215 
can be a bridge or a connection betWeen the Wireless 
netWork 210 and the Wired netWork 205. Accordingly, all 
communications betWeen the devices 220a, 220b, 220c, 
220d, . . . 22011 or betWeen the devices and the Wired netWork 

205 can go through Access Point 215. 

[0021] The examples of Wireless netWorks as illustrated in 
FIGS. 1 and 2 can use Wireless technologies such as IEEE 

802.11, BLUETOOTHTM, UWB, etc. 

[0022] FIG. 3 illustrates one example of a method of 
controlling poWer output based on location information of a 
Wireless device in accordance With the present invention. 
Speci?cally, FIG. 3 illustrates one example of a method of 
using location information, such as distance range location 
information and/or geographic position location information 
to control poWer output. The method of the present example 
can be implemented in hardWare, or softWare, or a combi 
nation of both hardWare and softWare. 

[0023] As mentioned above, a Wireless netWork con?gu 
ration can contain tWo or more Wireless devices therein. The 
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Wireless devices Within a Wireless netWork can derive their 
poWer from a poWer source such as a battery housed Within 
the Wireless devices. Accordingly, in any Wireless device 
and/or Wireless netWork, regulating poWer consumption is 
important since poWer consumption is directly related to the 
output poWer. For instance, When a Wireless device does not 
regulate or control its poWer output, the device can transmit 
signals or messages at the same poWer level Whether the 
receiving device is one meter aWay or ten meters aWay. In 
addition, When there are tWo Wireless devices communicat 
ing With each other and the tWo devices are close enough to 
each other, this can cause the tWo devices to unnecessarily 
blast poWer to one another. Accordingly, the poWer con 
sumption of the tWo devices can be unnecessarily consumed 
and Wasted. Thus, FIG. 3 of the present example illustrates 
one example of using signal-generated location information 
to control and regulate poWer consumption or poWer output. 

[0024] A user having a Wireless device can enter a geo 
graphic area and can activate a poWer output control device 
locator Within the Wireless device to detect, identify and 
provide a listing of available devices Within that geographic 
area. The poWer output control device can be integrated With 
any Wireless device and can be, for example, a feature Within 
the Wireless device. The module can be sWitched on or off. 
By activating the poWer output control device, the opera 
tions of determining location information of available 
devices can be sWitched to active mode. 

[0025] Once the poWer output control device is activated, 
the device can detect location information, such as distance 
range information or geographic position information of 
available Wireless devices. In one example, the poWer output 
control device can start by transmitting signals such as UWB 
signals Within a maximum or default distance range at a 
corresponding maximum or default poWer output level at 
step 300. The poWer output control device can transmit 
UWB signals in unidirectional mode or omni-directional 
mode. In addition, the poWer output control device can 
transmit signals in short pulses With short duty cycles, and 
in device-speci?c bursts. The poWer output control device 
can ensure to detect and identify a maximum amount of 
available devices by initially transmitting signals Within a 
maximum or default distance range at a corresponding 
maximum or default poWer output level 

[0026] FIG. 3 further shoWs the step of receiving signals 
at step 305. After the transmission of signals either uni 
directionally or omni-directionally, the transmitted signals 
can come into contact With one or more devices Within the 

distance range, and thereafter the signals can re?ect back to 
the poWer output control device Where the re?ected signals 
can be received by the receiver Within the Wireless device. 

[0027] Thereafter, the poWer output control device can 
monitor and register the timing of the transmission of the 
signals as Well as the timing of the propagation of the 
signals. For examples, the poWer output control device can 
monitor and record the time at Which each signal is trans 
mitted. Once the transmitted signals are re?ected back and 
received by the receiver, the poWer output control device can 
monitor and record the time at Which each signal is received. 
Based on this information, the poWer output control device 
can measure the total time duration for a signal to travel 
from a transmitter of the poWer control device to another 
device, and be re?ected back and received by the receiver. 
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[0028] Based on this information and other factors, such 
as propagation delay, the direction and angle of the signal 
transmission, the speed at Which the signal travels compared 
to the speed at Which light travels, etc., the poWer output 
control device can process the information in a range 
processor to determine the distance range of one or more 

available device(s) at step 310, and can display or list the 
information on a display. 

[0029] In another example, When the poWer output control 
device is activated, the poWer output control device can start 
by transmitting one or more range message signal(s) to one 
or more Wireless device(s) at step 300. The one or more 

range message signal(s) can be sent out from a transmitter 
Within the Wireless device. In addition, the range message 
signal(s) can be UWB signals transmitted in short duty 
cycles at a starting time T, such as T=0. Similar to the 
example above, the transmission of the range message 
signals can be unidirectional or omni-directional. 

[0030] After sending the range message signal(s), one or 
more available Wireless device(s) can receive the range 
message signal(s) at a time T1. T1 for example, can be the 
sum of time T, the time of the processing delay AP, and the 
time of the ?rst propagation delay ATl. Thus, one of the 
available Wireless devices can receive the range message 
signal at time T1, and can be represented as folloWs: 

[0031] Once the available Wireless device receives the 
range message signal(s), the available Wireless device can 
process the received range message. The available Wireless 
device can determine Whether or not to establish communi 
cation With the originating device locator. In the alternative, 
the available Wireless device can automatically respond and 
attempt to establish communication With the originating 
device locator. Thereafter, the available Wireless device can 
send a range message acknowledgement signal to the origi 
nating device locator at step 305. The range message 
acknowledgement signal can contain various information 
about the available device, such as the type of the device, 
protocol information, job queue information, etc. The avail 
able Wireless device can send the range message acknoWl 
edgement signal at time T2. T2 for example, can be the sum 
of time T, the time of the processing delay AP, the time of 
the ?rst propagation delay AT], and the turn-around time 
ATA. The turn-around time ATA can represent the period of 
time from the time the available Wireless device receives the 
range message signal to the time said available Wireless 
device transmits the range message acknowledgement sig 
nal. Accordingly, time T2 can be represented as the folloW 
ing equation. 

[0032] At time T2, a range message acknowledgement 
signal can be sent from an available Wireless device to the 
originating poWer output control device. After the range 
message acknowledgement signal reaches the originating 
poWer output control device, the range message acknoWl 
edgement signal can be received by the receiver. Once the 
range message acknowledgment signal is received, the origi 
nating poWer output control device can determine a total 
time TTotal. The total time TTotal can be the sum of time T2 
and the second propagation time delay AT2. Accordingly, the 
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total time TTotal can be represented by the folloWing equa 
tion. 

[0033] Based on the total time TTotal, the information 
embedded Within the range message acknowledgement sig 
nal, and other factors such as device related delays, the 
originating poWer output control device can thereby deter 
mine the distance range of the available Wireless device at 
step 310, and can display or list the information on a display. 

[0034] In yet another example, When the poWer output 
control device is activated, the device locator can determine 
the geographic position of available devices. The poWer 
output control device can start by determining the surround 
ing environment in relation to the detecting device. In other 
Words, When the geographic position locator is activated, the 
geographic position locator can determine the geographic 
area surrounding the poWer output control device through a 
geographic position unit or other positioning systems such 
as Global Positioning System. 

[0035] Suppose for example a user With a Wireless device 
enters a coffee shop in a doWntoWn area of Washington, DC. 
Upon entering the coffee shop, the user activates the geo 
graphic position locator and selects the geographic position 
detection mode. The activation and selection of the geo 
graphic position locator accesses the geographic position 
unit Wherein the geographic position unit determines that the 
surrounding environment of the user’s Wireless device is 
Within the geographic vicinity of 17th Street and L Street in 
doWntoWn Washington, DC. Once the surrounding geo 
graphic area of the detecting Wireless device is determined, 
the geographic position locator can display a geographic 
map overlay of the area surround 17th Street and L Street. 

[0036] Next, the geographic position locator of the present 
example can determine it’s oWn position in relation to the 
immediate surrounding environment. In other Words, and 
continuing With the example above, the geographic position 
locator can detect the surrounding geographic environment 
Within the coffee shop in relation to its oWn position therein. 
Therefore, the signal-generated geographic position locator 
can, for example transmit initial detecting pulse signals to 
detect the interior design or interior layout of the coffee 
shop. In an alternative example, the signal-generated geo 
graphic position locator can establish communication With a 
Master device Within the coffee shop such as an Access Point 
Wherein the Master device can provide the interior design or 
interior layout instantly. 

[0037] After determining the immediate surrounding geo 
graphic area in relation to its oWn position, the signal 
generated geographic position locator can determine the 
distance range of available Wireless devices by Way of the 
examples mentioned above. The steps of determining the 
distance range can include the steps transmitting signals 
Within the surrounding environment, receiving one or more 
second signal(s), and measuring the total propagation time, 
etc. 

[0038] Once the signal-generated geographic position 
locator has identify the available Wireless devices and has 
also determined the distance range of each available Wireless 
devices in relation to its oWn position, the geographic 
position locator can thereafter determine the coordinates of 
each available Wireless device based on information such as 
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the distance range information, the surrounding geographic 
environment information, the global geographic positioning 
information, and etc. The coordinates of each available 
Wireless device can thereby help to determine the geo 
graphic position of each available device at step 310. 

[0039] Having determined all the necessary information 
With respect to the geographic position of each available 
Wireless device, the signal-generated geographic position 
locator can display the geographic location of each available 
device on a display. In other Words, the user can be provided 
With a display shoWing a geographic map overlay of the 
coffee shop, and indicated on the map overlay are the 
geographic positions of the available Wireless devices Within 
the coffee shop in relation to the user’s oWn position therein. 

[0040] Once the poWer output control device has deter 
mined either the distance range location information and/or 
the geographic position location information, the poWer 
output control device can establish communication With one 
or more of the identi?ed Wireless devices at an adjusted 
poWer output level at step 315 of FIG. 3. 

[0041] Suppose for eXample that a poWer output control 
device is located in a Wireless netWork con?guration 210 as 
shoWn in FIG. 2. The poWer output control device can 
function as an Access Point and can be connected to a Wired 
LAN such as the LAN 205 of FIG. 2. Within the Wireless 
netWork con?guration, there can be other Wireless devices. 
In this eXample, the poWer output control device can func 
tion as the master device Where all communications betWeen 
the Wireless devices or and all communications betWeen the 
Wireless devices and the Wired netWork can go through the 
poWer output control device functioning an Access Point. 

[0042] Accordingly, the poWer output control device can 
determine the location information such as the distance 
range location information and/or the geographic position 
location of each of the Wireless devices by ?rst transmitting 
signals such as UWB signals Within the Wireless netWork at 
a maXimum or default range corresponding to a maXimum or 
default poWer level, and subsequently receiving signals from 
the Wireless devices. Once the location information of each 
of the Wireless devices is determined, any communication 
betWeen the poWer output control device and any one of the 
Wireless device Will be based on an adjusted poWer level. In 
other Words, each Wireless device Within the Wireless net 
Work Will have initial location information associated there 
With. Based on the location information, the poWer output 
control device can adjust the poWer output level in relation 
to each Wireless device When transmitting a signal thereto. 
Similarly, the Wireless device communicating With the 
poWer output control device can also adjust its poWer output 
level based on the communication protocol set by the 
communication link. For instance, if a Wireless device is 5 
meters aWay from the poWer output control device, device 
can control the poWer output corresponding to the 5 meters 
and transmit signals accordingly. 

[0043] After an initial adjustment of the poWer output 
level is made based on an initial determination of the 
location information of a device, the transmission of signals 
betWeen the poWer output control device and the Wireless 
device can be set at the adjusted poWer output level, 
Whereby the poWer output control device and the Wireless 
device can continue to communicate With each other at the 
adjusted poWer output level. HoWever, in order to optimiZe 
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the control of poWer output, the poWer output control device 
can periodically readjust or refresh the poWer output level at 
step 325. 

[0044] If the location information of a Wireless device 
does not change during a communication session, then the 
poWer output control device can transmit signals to the 
Wireless device at the same initial adjusted poWer level at 
step 335. HoWever, because a Wireless device can be mobile 
and that the location information of the Wireless device can 
often change after the initial determination of the location 
information, the poWer output control device of the present 
invention can readjust or refresh the poWer output level 
periodically to update the optimiZation of the poWer con 
sumption. 

[0045] In one eXample, the poWer output control device 
can readjust the poWer output level When the device receives 
and records an amount of errors over a predetermined 
threshold level Within the signals received at step 330 of 
FIG. 3. In other Words, suppose a poWer output control 
device has initially determined the location information a 
particular Wireless device. And based on the location infor 
mation determined, the poWer output control device has 
readjusted and set its poWer output level accordingly to 
optimiZe the poWer usage. The poWer output control device 
and the Wireless device establish a communication session 
Where communication signals are transmitted to and from 
one device to another at the initially set poWer output level. 
HoWever, during the communication session, the Wireless 
device moves 15 meters aWay from the poWer output control 
device. Thereafter, the poWer output control device starts to 
detect and record Weak signal transmissions containing 
signal errors therein from the Wireless device. Once the 
poWer output control device detects errors Within the signal 
transmission, the poWer output control device initiates an 
error detecting algorithm to determine various information 
such as the type of errors, the possible causes of the errors 
and if the detected amount of errors equals to or eXceeds a 
predetermined threshold level. If the result of the algorithm 
indicates that a readjustment is required, then the poWer 
output control device can re-determine the location infor 
mation of the Wireless device and based on the neW location 
information of the Wireless device, the poWer output control 
device can readjust and set the poWer output level accord 
ingly. 

[0046] In another eXample, the poWer output control 
device can also readjust the poWer output level When said 
device receives and records a strong transmission signal 
from a Wireless device at step 330 of FIG. 3. This can 
generally occur When the poWer output level and the Wire 
less device are transmitting signal to and from one another 
With a poWer output level signi?cantly over and above the 
required amount. In other Words, suppose a poWer output 
control device has initially determined the location infor 
mation of a particular Wireless device. And based on the 
determined location information, the poWer output control 
device has readjusted and set its poWer output level accord 
ingly to optimiZe the poWer usage. The poWer output control 
device and the Wireless device establish a communication 
session Where communication signals are transmitted to and 
from one device to another at the initially set poWer output 
level. During this communication session, hoWever, the 
Wireless device moves 10 meters closer to the poWer output 
control device. Thereafter, the poWer output control device 
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starts to detect and record a signi?cant change in the signal 
transmissions from the Wireless device. The power output 
control device is being “blasted” With strong transmissions 
signals from the Wireless device. Once the poWer output 
control device detects such a condition, the poWer output 
control device can initiate a transmission signal over 
strength algorithm to access the condition and gather infor 
mation such as the frequency of the strong signals, the 
strength level of the signals, and Whether the detected 
amount of signal level is over a predetermined threshold 
level. If the result of the algorithm indicates that a readjust 
ment is appropriate, then the poWer output control device 
can re-determine the location information of the Wireless 
device and based on the neW location information of the 
Wireless device, the poWer output control device can readjust 
and set the poWer output level accordingly. 

[0047] In yet another eXample, the poWer output control 
device can refresh the poWer output level When a predeter 
mined amount of time has lapsed at step 330. In other Words, 
suppose a poWer output control device has initially deter 
mined the location information a particular Wireless device. 
And based on the location information determined, the 
poWer output control device readjusted and set its poWer 
output level accordingly to optimiZe the poWer usage. The 
poWer output control device and the Wireless device estab 
lish a communication session Where communication signals 
are transmitted to and from one device to another at the 
initial set poWer output level. HoWever, during the commu 
nication session, the Wireless device relocates and changes 
it location information With respect to the poWer output 
control device. HoWever, the relocation of the Wireless 
device does not cause the poWer output control device to 
receive errors in the transmission signals nor does it cause 
the poWer output control device to receive strong levels of 
transmission signals. Thereafter, the poWer output control 
device of this eXample can automatically refresh its poWer 
output level after the passing of a predetermined amount of 
time. The poWer output control device can re-determine the 
location information of the Wireless device and based the 
neW location information of the Wireless device, the poWer 
output control device can readjust and set the poWer output 
level accordingly. 

[0048] It is noted that the poWer output control device of 
the eXamples above can initially transmit signals at a maXi 
mum or default poWer output level to determine the initial 
location information of and/or establish communication 
With the Wireless devices. Thereafter, the poWer output 
control device can readjust and loWer or raise the poWer 
output level to the appropriate level by ?ne tuning to adapt 
to the environment due to interferences and obstructions 
such as Walls and objects. Also, the poWer output control 
device can be a master device and set the communication 
protocol With a slave Wireless device, Whereby the master 
device can control the slave device to also transmit at the 
adjusted optimal output level. 

[0049] One embodiment illustrating the above eXamples 
can be implemented in an environment such as a business 
of?ce environment. The business of?ce environment of this 
eXample can be con?gured to have a Wireless netWork 
infrastructure similar to the Wireless netWork infrastructure 
as shoWn in FIG. 2. The Wireless netWork infrastructure can, 
for eXample, be located in a business of?ce space. The 
business of?ce’s Wireless netWork can contain a poWer 
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output control device functioning as a master device and as 
an Access Point. The poWer output control device can be 
connected to a Wired LAN, such as the Ethernet LAN. In 
addition, the business of?ce’s Wireless netWork can contain 
one or more Wireless devices located Within the Wireless 
netWork. The poWer output control device can act as a 
master device since all communications betWeen the Wire 
less devices, or betWeen the Wireless devices and the Wired 
netWork can go through the poWer output control device. In 
addition, the poWer output control device and the Wireless 
device can contain a poWer control system therein. 

[0050] Suppose for eXample, the poWer output control 
device along With the Wireless devices Within the business 
of?ce’s Wireless netWork are activated. The poWer output 
control device thereafter determines the location informa 
tion of each Wireless device Within the of?ce space. Upon 
determining the location information of each Wireless 
device, the poWer output control device can adjust the poWer 
output level With respect to the location information deter 
mined. 

[0051] Further suppose for this eXample that user X is 
using Wireless device X, user Y is using Wireless device Y 
and user Z is using Wireless device Z. Based on the initial 
determination of their location information, Wireless device 
X is 5 meters aWay, Wireless device Y is 10 meters aWay, and 
Wireless device Z is 15 meters aWay. At some time during the 
day, users X, Y and Z initiate communications With the 
poWer output control device. Accordingly, the poWer output 
control device establishes a communication session With 
each of the Wireless devices, and sets the communication 
protocol Which can include setting the poWer output level. 
Thereafter, communication signals are transmitted to and 
from each Wireless device X, Y, Z to the poWer output 
control device at their respective adjusted poWer level. It is 
noted that the poWer output control device can transmit 
signals in device-speci?c bursts. In other Words, the poWer 
output control device can transmit a burst of signal at a 
poWer output level X for Wireless device X, and can transmit 
a burst of signal at a poWer output levelY for Wireless device 
Y right after. 

[0052] Continuing With the eXample, suppose at some 
time during the communication sessions, user X takes Wire 
less device X and moves to a neW Work location 8 meters 
aWay. Similarly, user Y and Wireless device Y relocates to a 
Work location 3 meters aWay, and user Z and Wireless device 
Z moves 3 meters and are 12 meters aWay from the master 
device. After the relocation of the Wireless devices X, Y, and 
Z, the master device detects frequent and signi?cant amount 
of errors Within the signals received from Wireless device X. 
Also, the master device receives signals from Wireless 
device Y having repeated strong signal level, but does not 
receive any changes in the signals received from Wireless 
device Z. 

[0053] The master device receives and records such con 
ditions and thereby initiates the respective algorithms to 
determine if a readjusting of poWer output level is necessary. 

[0054] Suppose for this eXample that the signals received 
and recorded from Wireless devices X and Y are such that 
they trigger the poWer output control device to readjust the 
poWer output level by determining the neW location infor 
mation of the devices. Upon transmitting and receiving 
location information signals, the poWer control output 
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device determines the neW location information for Wireless 
device X is 8 meters away rather than 5 meters aWay, and 
that Wireless device Y is noW 3 meters aWay rather than 10 
meters aWay. Based on the neW location information of 
Wireless devices X and Y, the poWer output control device 
readjusts the poWer output level and sets them at the neW 
level. 

[0055] As for device Z, the poWer output control device 
can after the passing of a predetermined amount of time, 
refresh the poWer output level by determining neW location 
information for Wireless device Z. 

[0056] FIG. 4 illustrates one eXample of a hardWare 
con?guration that can determine the location information of 
Wireless devices and control the poWer output level With 
respect to the determined location information, in accor 
dance With the present invention. In addition, the hardWare 
con?guration of FIG. 4 can be in an integrated, modular and 
single chip solution, and therefore can be embodied on a 
semiconductor substrate, such as silicon. Alternatively, the 
hardWare con?guration of FIG. 4 can be a plurality of 
discrete components on a circuit board. The con?guration 
can also be implemented as a general purpose device con 
?gured to implement the invention With softWare. 

[0057] FIG. 4 illustrates a poWer output control device 
400 con?gured to determine the location information of 
Wireless devices, and adjusting the poWer output level With 
respect to the determined location information. The poWer 
output control device 400 contains a receiver 405 and a 
transmitter 410. The transmitter 410 can transmit electro 
magnetic signals as Well as various other signals such as 
UWB signals. The transmitter 410 can transmit signals in 
short pulses in short duty cycles. In the alternative, the 
receiver 405 can receive electromagnetic signals as Well as 
various other signals including UWB signals. 

[0058] Furthermore, the poWer output control device 400 
can include a poWer unit 415 and a memory 435. The poWer 
unit 415 can store and supply the poWer source to operated 
the poWer output control device 400. In other Words, the 
poWer unit 415 can be a battery or a poWer packet housed in 
the poWer output control device 400. Furthermore, the 
memory 435 can store information such as geographic maps, 
algorithms to determine errors Within the received signals, 
and algorithms to determine if the received signals is too 
strong, or can store default values and look-up table, etc. 

[0059] FIG. 4 also shoWs a processing unit 420, and a 
range/geographic processing unit 425 for determining the 
location information of the Wireless devices. It is noted that 
the range/geographic processing unit 425 can be separate 
processing units. It is further noted that although the range/ 
geographic processing unit 425 is shoWn to be Within the 
processing unit 420, the range/geographic processing unit 
425 can be a separate and distinct processing unit from the 
processing unit 420. 

[0060] Therefore, the processing unit 420 can be the main 
processing unit and can process functions that are outside 
the functions of the range/geographic processing unit 425. 
The range/geographic position processing unit 425 can 
therefore perform all the functions and tasks related to the 
determining of the location information of the available 
Wireless devices. For instance, the range/geographic pro 
cessing unit 425 can measure or calculate the period of time 
period from the time a ?rst signal is transmitted to the time 
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a second signal is received. Similarly, the range/geographic 
position processing unit 425 can perform all the functions 
and tasks related to the determining of the geographic 
position of the available Wireless devices. These processing 
functions can include determining the geographic coordi 
nates of the available Wireless devices Within the surround 
ing geographic environment of the poWer output control 
device 400. 

[0061] Furthermore, FIG. 4 includes a poWer adjusting 
unit 430 and a display 440. The poWer adjusting unit 430 can 
process and determine information such as the error level of 
a received signal, the signal strength of a received signal, 
What output level corresponds to a particular location infor 
mation, etc. The display 440 can be a plasma display, a LCD 
display or various other types of display for displaying 
multimedia information. 

[0062] FIG. 5 illustrates an examples of the display for 
mat in accordance With the present invention. FIG. 5 
illustrates an eXample of a display format 500 shoWing the 
poWer output level information along With various other 
information. 

[0063] Main display area 505 of FIG. 5 can represent a 
main portion of the display 500 and can be used to display 
information related to a separate task running in tandem With 
the poWer output control device locator. For eXample, the 
main display area 505 can display a WWW Web page if the 
user has accessed the Internet. In another eXample, the main 
display area 505 can display multimedia information from 
an e-mail received by the user. 

[0064] Furthermore, display 500 of FIG. 5 can contain 
tools/information display area 510. This display area 510 
can display icons and/or tools for accessing speci?c appli 
cations or functions. These icons can either be related to the 
poWer output control device or can be separate application 
modules unrelated to the device locator. For eXample, a user 
can access the e-mail feature by actuating a mail envelope or 
a similar icon, or the user can actuate the house icon to 
establish a connection With the Internet and access a home 

page. 

[0065] The tools/information display area 510 can contain 
information related to poWer control such as a poWer level 
indicator 515, and the poWer output level and the signal 
strength indicator 520. 

[0066] One having ordinary skill in the art Will readily 
understand that the invention as discussed above may be 
practiced With steps in a different order, and/or With hard 
Ware elements in con?gurations Which are different than 
those Which are disclosed. Therefore, although the invention 
has been described based upon these preferred embodi 
ments, it Would be apparent to those of skill in the art that 
certain modi?cations, variations, and alternative construc 
tions Would be apparent, While remaining Within the spirit 
and scope of the invention. In order to determine the metes 
and bounds of the invention, therefore, reference should be 
made to the appended claims. 

We claim: 
1. A method of adjusting poWer output of a device in a 

Wireless netWork, said method comprising the steps of: 

activating a poWer control device; 

transmitting a ?rst signal from the poWer control device; 
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receiving a second signal at the power control device; 

determining a location information on at least one Wire 
less device based on the ?rst signal and the second 
signal; and 

adjusting a poWer output level corresponding to the 
location information. 

2. The method of claim 1, further comprising the step of: 

transmitting a third signal from the poWer control device 
at the adjusted poWer output level. 

3. The method of claim 2, Wherein the step of transmitting 
a ?rst signal comprises the step of: 

transmitting the ?rst in pulses at a predetermined poWer 
level. 

4. The method of claim 3, further comprising the step of: 

adjusting the poWer output level When a predetermined 
period of time has lapsed. 

5. The method of claim 3, further comprising the step of: 

adjusting the poWer output level When the second signal 
contains an amount of errors equals to or eXceeds a 

predetermined threshold. 
6. The method of claim 3, further comprising the step of: 

adjusting the poWer output level When the second signal 
contains a poWer saturated signal. 

7. The method of claim 1, Wherein the step of determining 
the location information comprises the steps of: 

determining at least one distance range information; and 

determining at least one geographic position information. 
8. A poWer control device for adjusting poWer output 

levels of a device in Wireless netWork, said poWer control 
device comprising: 

a transmitter con?gured to transmit a ?rst signal; 

a receiver con?gured to receive a second signal; 

a processing unit con?gured to determine a location 
information on at least one Wireless device based on the 
?rst signal and the second signal; and 

a poWer adjusting unit con?gured to adjust a poWer output 
level corresponding to the location information. 

9. The poWer control device of claim 8, Wherein the 
transmitter is con?gured to transmit a third signal from the 
poWer control device at the adjusted poWer output level. 

10. The poWer control device of claim 9, Wherein the 
transmitter is con?gured to transmit the ?rst signal in pulses 
at a predetermined poWer level. 

11. The poWer control device of claim 10, Wherein the 
poWer adjusting unit is con?gured to adjust the poWer output 
level When a predetermined period of time has lapsed. 

12. The poWer control device of claim 10, Wherein the 
poWer adjusting unit is con?gured to adjust the poWer output 
level When the second signal contains an amount of errors 
equals to or eXceeds a predetermined threshold. 

13. The poWer control device of claim 12, Wherein the 
poWer adjusting unit is con?gured to adjust the poWer output 
level When the second signal contains a poWer saturated 
signal. 

14. The poWer control device of claim 7, Wherein the 
processing unit is con?gured to determine at least one 
distance range based on the ?rst signal and the second 

Oct. 14, 2004 

signal; and Wherein the processing unit is con?gured to 
determine at least one geographic position based on the ?rst 
signal and the second signal. 

15. A system for adjusting poWer output of a Wireless 
device in a Wireless netWork, said system comprising: 

an activating means for activating a poWer control device; 

a transmitting means for transmitting a ?rst signal from 
the poWer control device; 

a receiving means for receiving a second signal at the 
poWer control device; 

a determining means for determining a location informa 
tion on at least one Wireless device based on the ?rst 
signal and the second signal; and 

an adjusting means for adjusting a poWer output level 
corresponding to the location information. 

16. The system of claim 15, Wherein the transmitting 
means transmits a third signal at the adjusted poWer output 
level. 

17. The system of claim 16, Wherein the transmitting 
means transmits the ?rst signal in pulses at a predetermined 
poWer level. 

18. The system of claim 17, Wherein the adjusting means 
adjusts the poWer output level When a predetermined period 
of time has lapsed. 

19 The system of claim 17, Wherein the adjusting means 
adjusts the poWer output level When the second signal 
contains an amount of errors equals to or eXceeds a prede 
termined threshold. 

20. The system of claim 17, Wherein the adjusting means 
adjusts the poWer output level When the second signal 
contains a poWer saturated signal. 

21. The system of claim 15, Wherein the determining 
means determines at least one distance range information, 
and Wherein the determining means determines at least one 
geographic position information. 

22. A method of controlling transmission signal levels of 
a device in a Wireless netWork, said method comprising the 
steps of: 

determining a location information of a device; and 

transmitting a signal for controlling transmission signal 
levels of the device, Wherein the transmission signal 
levels do not cause transmission interference. 

23. A transmission signal level controlling device for 
controlling the transmission signal levels of a device in 
Wireless netWork, said device comprising: 

a determination unit con?gured to determine a location 
information of a device; and 

a transmitting unit con?gured to transmit a signal to adjust 
transmission signal levels of the device, Wherein the 
transmission signal levels do not cause transmission 
interference. 

24. A system for controlling transmission signal levels of 
a Wireless device in a Wireless netWork, said system com 
prising: 
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a determining means for determining a location informa- Wherein the transmission signal levels do not cause 
non of a deVlCe; and transmission interference. 

a transmission means for transmitting a signal for con 
trolling transmission signal levels of the device, * * * * * 


