
WIRELESS PHONE SYSTEM CROSS-REFERENCE TO RELATED
APPLICATIONS [0001] This application is a continuation
of U.S. Patent Application  11 /112,711, filed on
April 22, 2005, which is hereby incorporated by
reference in  its entirety. FIELD OF THE INVENTION
[0002] The present invention relates to wireless phone
systems, and  more particularly to a dual mode
wireless phone system. BACKGROUND OF THE INVENTION
[0003] Referring now to FIG. 1, a wireless phone
system 10 includes a  base station 12 that wirelessly
communicates with one or more wireless  handsets for
14-1, 14-2, ... and 14-N (collectively wireless
handsets 14). Each of  the wireless handsets 14
includes a rechargeable battery 16-1, 16-2, ... and
16- N (collectively batteries 16), which provides
power during operation. The base  station 12 is
connected by a telephone line 20 to a telephone switch
24. The  base station 12 and wireless handsets 14
typically communicate using a wireless  link 26. For
example, the wireless link 26 may operate, at 900 MHz,
2.4 GHz, 5.8  GHz or other operating frequencies. The
base station 12 may independently  operate as a wired
telephone and/or an answering machine. [0004] A range
or operating distance. of the wireless handsets 14 can
often be an important factor in the purchase of the
wireless phone system 10. 1 



The range of the wireless handset 14 is the maximum
operating distance  between the wireless handset 14
and. the base station 12. The maximum  distance may be
impacted by obstructions between the base station and
wireless  handset such as walls, floors, ceilings and
the. like. Since the. wireless link 26  must be
capable of communicating over both short and long
distances,  transmitters (not shown) in the base
station 12 and/or wireless handsets 14 tend  to be
high power transmitters that have a sufficient
transmitting power to support  the desired range. The
transmitters in the wireless handsets 14 are powered
by  the battery 16 during use. Use of the high power
transmitters tends to reduce the  charge on the
battery, which requires more frequent recharging.
Therefore, a  tradeoff must be made between operating
range and the operating time between  battery
recharging. SUMMARY OF THE INVENTION [0005] A wireless
phone system comprises a base station and a  wireless
handset that selectively communicates with the base
station using at  least one of first and second
wireless modes. The second wireless mode has a
greater range and higher operating power than the
first wireless mode. [0006]. In other features, the
base station comprises a control module  that
selectively transitions the base station between the
first and second wireless  modes. The. wireless
handset comprises a control module that selectively
transitions the wireless handset between the first and
second wireless modes.  The control module selects one
of the first and second wireless modes for 2 



operation.based on wireless signal strength between
the base station and the  wireless handset. [0007] In
still other features, the control module selects one
of the first  and second wireless modes for operation
based on wireless signal strength  between the
wireless handset and the base station. The control
module selects  one of the first and second wireless
modes for operation based on a data error  rate
between the base station and the wireless handset. The
control module  selects one of the first and second
wireless modes for operation based on a. data  error
rate between the wireless handset and the base
station. The first wireless  mode is Bluetooth
compliant. The second wireless mode operates at least
one  of 900 MHz, 2.4 GHz and/or 5.8 GHz. At least one
of the first or second wireless  modes is complaint
with IEEE 802.11, 802.11 a, 802.11 b, 802.11 g, and
802.11 n. [0008] In other features, the base station
includes a first transceiver  that communicates with
the control module and that transmits and receives
wireless signals using the first wireless mode and a
second transceiver that  communicates with the control
module and that transmits and receives wireless
signals using the second. wireless mode. The wireless
handset includes a first  transceiver that
communicates with the control module and that
transmits and  receives wireless signals using the
first wireless mode, and a. second transceiver  that
communicates with the control module and that
transmits and receives  wireless signals using the
second wireless mode. The base station includes a
transceiver that communicates with the control module
and that selectively  transmits and receives wireless
signals using the first or the. second wireless 



3 mode. The wireless handset includes a transceiver
that communicates with the  control module and that
selectively transmits and receives wireless signals
using  the first or second wireless.mode. [0009] A
wireless phone system comprises base station means for
providing an external phone connection and wireless
handset means for  selectively communicating with the
base station using at least one of f irst and  second
wireless modes. The second wireless mode has a greater
range and  higher operating power than the first
wireless mode. [0010] In other features, the base
station means comprises control  means for selectively
transitioning the base station means between the first
and  second wireless modes. The wireless handset means
comprises control means  for selectively transitioning
the wireless handset means between the first and
second wireless modes. The control means selects one
of the first and second  wireless modes for operation
based on a wir eless signal strength between the  base
station means and the wireless handset means. The
control means selects  one of the first and second
wireless modes for operation based on a wireless
signal strength between the wireless handset means and
the base station  means. [0011] In other features.,
the control means selects one of the first and  second
wireless modes for operation based on a data -error
rate between the  base station means and. the wireless
handset means. The control means selects  .one of the
first and second wireless modes for operation based on
a data error  



rate between the wireless handset means and the base
station means, The first 4 wireless mode is Bluetooth
compliant. The second wireless mode operates at  least
one of 900 MHz, 2.4 GHz and/or 5,8 GHz. At least one
of the first or  second wireless modes is complaint
with IEEE 802.11, 802.11a, 802.11b,  802.11 g, and
802.11 n. [0012] In other features, the base station
means includes first  transceiver means for
communicating with the control means and for
transmitting  and receiving wireless signals using the
first wireless mode. and second  transceiver means for
communicating with the control means and for
transmitting  and receiving wireless signals using the
second wireless mode. [0013] . In other features, the
wireless handset means includes first  transceiver
means for communicating with the control means and for
transmitting .  and receiving wireless signals using
the first wireless mode, and second  transceiver means
for communicating with the control means and for
transmitting  and receiving wireless signals using the
second wireless mode. The base station  means includes
transceiver means for communicating with the. control
means  and for selectively transmitting and receiving
wireless signals using the first or  the second
wireless mode. The. wireless handset means includes
transceiver  means for communicating with the control
means and for selectively transmitting  and receiving
wireless signals using the first or the second
wireless mode. [0014] A method for operating a
wireless phone system comprises  providing a base
station and a wireless handset; selectively
communicating with  



the base station using at least one of first and
second wireless modes; and 5 selecting the second
wireless mode to have a greater range and higher
operating  power than the first wireless mode. [0015]
In other features, the method includes selectively
transitioning  the base station between the first and
second. wireless. modes. The method  includes
selectively transitioning the wireless handset between
the first and  second wireless modes. The method
includes selecting one of the first and  second
wireless modes for operation based on a wireless
signal strength  between the base station and the
wireless handset. The method includes  selecting one
of the first and second wireless modes for operation
based on a  wireless signal strength between the
wireless handset and the base station. The  method
includes selecting one of the. first and second
wireless modes for  operation based on a data error
rate between the base station and the wireless
handset. The method includes selecting one of the
first and second wireless  modes for operation based
on a data error rate between the wireless handset  and
the base station. [0016] In other features, the first
wireless mode is Bluetooth compliant.  The second
wireless mode operates at least one of 900 MHz, 2.4
GHz and/or 5.8  GHz. At least one of the first or
second wireless modes is complaint with IEEE  802.11,
802.11 a, 802.11 b, 802.11 g, and 802.1. n. [0017] A
wireless handset for a phone system comprises a
wireless  transceiver module that transmits and
receives first wireless signals in a first  



wireless mode and second wireless signals a second
wireless mode, which has a..  .greater range and
higher operating power than the first wireless mode. A
control 6 module communicates with the wireless
transceiver module and switches the  handset between
the first and second wireless modes. [0018] In other
features, the control module of the.wireless handset
selectively transitions the wireless handset between
the first and second wireless  modes. The control
module transitions the wireless handset between the
fir st  and second wireless modes in response to a
wireless mode control signal  received by the wireless
transceiver module. A system comprises the wireless
handset and further comprises a base station
comprising a control module that  selectively
transitions the base station between the first and
second wireless  modes and that generates the wireless
mode control signal. The control module  of the
handset selects one of the first and second wireless
modes for operation  based on a wireless signal
strength between the base station and the wireless
handset. [0019] In other features, the control module
of the base station selects  one of the first and
selcond wireless modes for operation based on wireless
signal strength between the wireless handset and the
base station. The control  module of the handset
selects one of the first and second wireless. modes
for  operation based on a data error rate between the
base station and the wireless  handset. The control
module of the base station selects one of the first
and  second wireless modes for operation based on a
data error rate between the  



wireless handset and the base station. [0020] In other
features, the first wireless mode is Bluetooth
compliant  The second wireless mode operates at
least-one.of 900 MHz, 2.4 GHz . and/or 5.8 7 GHz. At
least one of the first or second wireless modes is
complaint with IEEE  802.11, 802.11 a, 802.11 b,
802.11 g, and 802.11 n. The wireless transceiver
module includes a first transceiver that communicates
with the control module  and that transmits and
receives wireless signals using the fi rst wireless
mode,  and a second transceiver that communicates wit
h the control module and that  transmits and receives
wireless signals using the second wireless mode, The
wireless transceiver module includes a transceiver
that communicates with the  control module and that
selectively transmits and receives wireless signals
using  the first or second wireless mode. [0021] A
wireless handset for a phone system comprises wireless
transceiver means for transmitting and receiving first
wireless signals in a first  wireless mode and second
wireless signals a second wireless mode, which has a
greater range and higher operating power than the
first wireless mode, Control  means communicates with
the wireless transceiver means for switching the
handset between the first and second wireless modes.
[0022] In other features, the control means of the
wire less handset  selectively transitions the
wireless handset.betweon the first and second wireless
modes. The control means transitions the wireless hand
set between the first and  second wireless modes in
response to a wireless mode control signal received  



by the wireless transceiver means. A system comprises
thewireless handset  and further comprises a base
station comprising control means for selectively
transitioning the base station between the first and
second wireless modes and  for generating the wireless
mode control signal. The control means of the 8
handset selects one of the first and second wireless
modes for operation based  on wireless signal strength
between the base station and the wireless handset..
[0023] In other features, the control means of the
base station selects  one of the first and second
wireless modes for operation based on wireless  signal
strength between the wireless handset and the
base.station. The control  means of the handset
selects one of the first and second wireless modes for
operation based on a data error rate between the base
station and the wireless  handset. The control means
of the base station selects one of the first an d
second wireless modes for operation based on a data
error rate between the  wireless handset and the base
station.. The first wireless mode is Bluetooth.
compliant. The second wireless mode operates at least
one.of 900 MHz, 2.4  GHz and/or 5.8 GHz. At least one
of the firs t or second wireless modes is  complaint
with IEEE 802.11, 802.11 a, 802.11 b, 802.11 g, and
802.11 n. [0024] In other features, the wireless
transceiver means includes first.  transceiver means
that communicates with the control means for
transmitting and  receiving wireless signals using the
first wireless mode, and second transceiver  means
that communicates with the control means for
transmitting and receiving.  wireless signals using
the second wireless mode. The wireless transceiver  



means includes transceiver means that communicates
with the control means for  selectively transmitting
and receiving wireless signals using the first or
second  wireless mode. [0025] A method for operating a
wireless handset for a phone-system  comprises
selectively transmitting and receiving first wireless
signals in a first 9 wireless mode and second wireless
signals a second wireless mode, which has a  greater
range and higher operating power than the first
wireless mode; and  switching the handset between the
first and second wireless modes. [0026] In other
features, the method includes selectively
transitioning  the wireless handset.between the first
and se cond wireless modes. The method  includes
transitioning the wireless handset between the first
and second wirele ss  modes in response to a wireless
mode control signal received by the wireless
transceiver module. The method includes generating the
wireless mode control  signal using a base station.
The method includes selecting one of the first and
second wireless modes for operation based on a
wireless signal strength  between the base station and
the wireless handset. The method includes  selecting
one of the first and second wire less modes for
operation based on  wireless signal strength between
the wireless handset and the base station. The  method
includes selecting one of the first and second
wireless modes.for  operation based on a data error
rate between the base station and the wireless
handset. The method includes selecting one of the
first and second wireless  modes for operation based
on a data error rate between the wireless handset  



and the base station. [0027] In other features, the
first wireless mode is Bluetooth compliant.  The
second wireless mode operates at least one of 900 MHz,
2.4 GHz and/or 5.8  GHz. At least one of the first or
second wireless modes is complain t with IEEE  802.11,
802.11 a, 802.11 b, 802.11 g, and 802.11 n. 10 [0028]
A wireless base station for a phone system comprises a
wireless transceiver module that transmits and
receives first wireless signals in a  first wireless
mode and second wireless signals in a second wireless.
mode,  which has a greater range and higher operating
power than the first wireless  mode. A control module
communicates with the wireless transceiver module and
that switches the base station between the first and
second.modes. (0029] In other features, the control
module of the wireless ba se station  selectively
transitions the wireless base station between the
first and second  wireless modes. The control module
transitions the wireless base station  between the
first and second wireless modes in response to a
wireless mode  control signal received by the wireless
transceiver module. A system comprises  the wireless
base station and further comprises a wireless handset
comprising a  control module that selectively
transitions the wireless handset between the first
and second wireless modes and that generates the
wireless mode control signal.  The control module of
the wireless base station selects one of the. first
and  second wireless modes for operation based on
wireless signal strength between  the wireless handset
and the base station. The control module of the
wireless  



handset selects one of the first and second wireless
modes for operation based  on wireless signal strength
between the base station and the wireless handset.
The control module of the base station sel ects one of
the first and second  wireless modes for operation
based on a data error rate between the wireless
handset and the base station. The control module of
the wir eless handset 11 selects.one of the first and
second wireless modes for operation based on a data
error rate between the base station and the wireless
handset. [0030] In other features, the first wireless
mode is Bluetooth compliant.  The second wireless mode
operates at least one of 900 MHz, 2.4 GHz and/or 5.8
GHz. At least one of the first or second wireless
modes is complaint with IEEE  802.11, 802.11 a, 802.11
b, 802.11 g, and 802.11 n. The wireless transceiver
module i ncludes a first transceiver that communicates
with the control module  and that transmits and
receives wireless signals using the first wireless
mode,  and a second transceiver that communicates with
the control module and that  transmits and receives
wireless signals using the second wireless mode. The
wireless transceiver module includes a transceiver th
at communicates with the  control module and that
selectively transmits and receives wireless signals
using  the first or second wireless mode. (0031] A
wireless base station for a phone system comprises
wireless  transceiver means for transmitting and
receiving first wireless signals in a first  wireless
mode and second wireless signals in a second wireless
mode, which  has a g reater range and higher operating
power than the first wireless mode.  



Control means communicates with the wireless
transceiver means for switching  the base station
between the first and second modes. [0032] In other
features, the control means of the wireless base
station  selectively transitions the wireless base
station between the first and. second  wireless modes.
The control means transitions the wireless. base
station  between the first and second wireless modes
in response to a wireless mode 12 control signal
received by the wireless transceiver means. A system
comprises  the wireless base station and further
comprises a wireless handset comprising  control means
for selectively transitioning the wireless handset
between the first  and second wireless.mode s and for
generating the wireless mode control signal. [0033] In
other features, the control means of the wireless base
station  selects one of the first and second wireless
modes for operat ion based on  wireless signal
strength between the wireless handset and the.base
station. The  control means of the wireless handset
selects one of the first and -second  wireless modes
for operation based on wireless signal strength
between the  base station and the wireless handset.
The control means of the base station  selects one of
the first and second wireless modes for operation
based on a data  error rate between the wireless
handset and the base station. The control means  of
the wireless handset selects one of the first and
second wireless modes for  operation based on a data
error rate between the base station and the wireless
handset. [0034] In other features, the first wireless
mode is Bluetooth  



compliant. The second wireless mode operates at least
one of 90.0 MHz, 2.4  GHz and/or 5.8 GHz. At least one
of the first or se cond wireless modes is.  complaint
with IEEE 802.11, 802.11 a, 802.11 b, 802.119, and
802.11 n. [0035] In other features, the wireless
transceiver means includes first  transceiver means
that communicates with the control means for
transmitting and  receiving wireless signals using the
first wireless mode and second transceiver  means that
communicates with the control means for transmitting
and receiving 13 wireless signals using the second
wireless mode. The wireless transceiver  means
includes transceiver means that communicates with
the.control. means for  selectively transmitting and
receiving wireless signals using the first or second
wireless mode. [0036] A method of operating a wireless
base station for a phone  system comprises selectively
transmitting and receiving first wireless signals in a
first wireless mode and second wireless signals in a
second wireless mode,  which has a greater range and
higher operating power than the first wireless  mode;
and switching the base station between the first and.
second modes. [0037] In other features, the method
includes transition ing.the wireless  base station
between the first and second wireless modes, The
method includes  transitioning the wireless base
station between the first and second wireless  modes
in response to a wireless mode control. signal.
received by the wireless  transceiver module. The
method includes generating the wireless mode. control
signal using a wireless handset. The. method includes
selecting one of the first  



and second wireless modes for operation based on
wireless signal strength  between the wireless handset
and the base station. The. method includes  selecting
one of the first and second wireless modes for
operation based on  wireless signal strength between
the base station and the wireless handset. [0038] In
other features, the method includes selecting one of
the first  and second wireless modes for operation
based on a data error rate between the  wireless
handset and the base station. The method includes
selecting one of. the 14 first and. second wireless
modes for operation based on. a data error rate
between the base station and the wireless handset.
[0039] In other features, the first wireless mode is
Bluetooth compliant.  The second wireless mode
operates at least one of 90b MHz, 2.4 GHz and/or 5.8
GHz. At least one of the first or second wireless
modes is complaint with IEEE  802.11, 802.11 a, 802.11
b, 802.11 g, and 802.11 n. (0040] Further areas of
applicability of the present invention will  become
appa rent from the detailed description provided
hereinafter. It should be  understood that the
detailed description and specific examples, while
indicat ing  the preferred embodiment of the
invention, are intended for purposes of  illustration
only and are not intended to limit the scope of the
invention. BRIEF DESCRIPTION OF THE DRAWINGS [0041]
The present invention will become more fully
understood from  the detailed description and the
accompanying drawings, wherein: [0042] FIG. 1 is a
functional block diagram of a wireless phone system  



according to the prior art; [0043] FIG. 2 is a
functional block diagram of a wireless phone system
according to the present invention; [0044] FIG. 3 is a
more detailed functional block ..diagram of the
wireless phone system of FIG. 2 according to one
implementation; (0045] FIG. 4 is a more detailed
functional block diagram of the  wireless phone system
of FIG. 2 according to another implementation; 15
[0046] FIG. 5A is a functional block diagram of a base
station with  master mode control and a handset with
slave mode control; [0047] FIG. 5B is a functional
block diagram of a base station with  master mode
control and a handset with slave mode control; [0048)
FIG. 5C is a functional block diagram of a base
station with  mode control and a handset with mode
control; [0049] FIGs. 6A and 6B are flowcharts
illustrating steps of wireless  mode selection based
on range; and [0050] FIGs. 7A and 7B are flowcharts
illustrating steps of wireless  mode selection based
on data error rate. DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENTS  [0051] The following
description of the preferred embodiment (s). i s
merely exemplary in nature and is in no way intended
to limit the invention, its  application, or uses. For
purposes of clarity, the same reference numbers will
be  used in the drawings to identify similar elements.
As used herein, the term  



module and/or device refers to an application specific
integrated circuit (ASIC),  an electronic circuit, a
processor (shared, dedicated, or group) and memory
that  execute one or more software or firmware
programs, a combinational logic  circuit, and/or other
suitable components that provide the described
functionality. (0052] Referring now to FIG. 2, a
functional block diagram of a wireless  phone system
50 according to the present invention is shown. The
wireless  phone system 50 includes a base station 52
and one or more wireless handsets 16 for 54-1, 54-2,
... and 54-N (collectively wireless handsets 54). Each
of the  wireless handsets 54 include a rechargeable
battery 56-1, 56-2, ... and 56-N  (collectively
batteries 56). The base station 52 is connected by the
telephone  line 20 to the telephone switch 24. The
base station 52 and wireless handsets  54 selectively
communicate wirelessly using first and/or second
wireless links 60  and 62 as will be described below.
[0053] In one embodiment, the base station 52 and the
wireless  handset 54 communicate using the first
wireless link when the wireless handsets  54 are
located within a predetermined range of the base.
station 52. The first  wireless link is a low power
wireless link and the second wireless link is a high
power wireless link. The base station 52 and the
wireless handset 54  communicate using the second
wireless link. when the wireless handsets 54. are
located outside of a predetermined range of the base
station 52. In some  implementations, the range is
determined based on signal power that is received  by
the base station 52 and/or wireless handset 54,
although other methods may  



be used. For example,. the first wireless link can be
a Bluetooth wireless. link,  which has a range of 30
feet. The second wireless link can be a high power
wireless link such as'a wireless link.operating at
900. MHz, 2.4 GHz, 5.8 GHz  and/or other operating
frequencies, which have ranges greater than 30 feet..
[0054] In another embodiment, the base station 52 and
the wireless  handset 54 communicate using the first
wireless link when a data error rate of the  first
wireless link between the wireless handsets 54 and the
base station 52 is  less than a predetermined error
rate. The base station 52 and the wireless 17 handset
54 communicate using the second wireless link when the
data error rate  of the first wireless link between
the wireless handsets 54 and the base station  52 is
greater than a predetermined error rate [0055]
Referring now to FIG. 3, a more. detailed functional
block  diagram of one implementation of the wireless
phone system of FIG. 2. is shown.  The base station 52
includes a control module 80 that controls operation
of the  base station 52. The control module 80
communicates with a transceiver 82 and  antenna 84,
which selectively generates a wireless Ii nk with the
handset 54 using  first and second wireless modes. The
control module 80 also communicates with  one or more
inputs 86 such as a keypad, microphone arid/or other
inputs either  directly or through an input/output
interface (not shown). The contr ol module 80
communicates with outputs 88 such as a speaker,
display, backlighting, and/or  other outputs either
directly or through an input/output interface (not
shown). The  base station 52 includes volatile and/or
nonvolatile memory 90 for storing volatile  



and/or nonvolatile data, respectively. The base
station 52 also -includes a line  connector 94 for
connecting the base station 52 to the phone line 20.
[0056] The wireless handset 54 includes a control
module 100 that  controls operation of the wireless
handset 54. The control module 100  communicates with
a transceiver 102 and antenna 104, which selectively
generates a wireless link with the handset 54 using
the first and/or. second  wireless mode. The control
module 100 also communicates with one or more  inputs
106 such as.a keypad, microphone and/or other inputs
either directly or  through an input/output interface
(not shown). The control module 100 18 communicates
with outputs 108 such as a speaker, display,
backlighting, and/or  other outputs either directly or
through an input/output interface (not shown). The
wireless handset 54 includes a rechargeable battery
114, which powers  components of the handset 54.
[0057] In this implementation, the transceivers 84 and
102 are dual  mode transceivers that can operate in
both first and second wireless modes.  When the
handset 54 is within a predetermined range of the base
station 52, the  first wireless mode is used. When the
handset 54 is outside of the  predetermined range of
the base station, the second wireless mode is used. By
using the first wireless mode instead of the second,
the handset 54 will tend to  consume less power during
operation and the time between recharging the
batteries will tend to increase. [0058] Referring now.
to FIG. 4, the base station 52' and the wireless  



handset 54' each include first and second transceivers
82A and 82 B and 102A  and 102B with antennas 84A and
84B and .104A and 104B, respectively.' The  wireless
transceivers 82A and 102A implement the first wireless
mode and the  wireless transceivers' 82B and 102B
implement the second wireless mode. As  can be
appreciated, the wireless phone system 50' may include
multiple wireles s  handsets and/or base stations.
[0059] Referring now to FIGs. 5A, 5B and 5C, the base
station 52 or  the handset 54 or both the basestation
52 and the handset 54 may monitor and  control the
wireless mode. In FIG. 5A, the base station 52 is a
master mode  controller and the handset 54 is a slave
mode controller. In FIG. 5B, the base 19 station 5.2
is a slave mode controller and the handset 54 is a
master mode  controller. In FIG. 5C, the base station
52 and the -handset 54 are mode  controllers. When the
mode controller senses that the other device is out of
range and/or. has a data error rate that is greater
than a. threshold, the mode  controller sends a
control signal to the other device to switch to the
other.mode. [0060] The wireless mode selectors 140
and/or 148 sense a range of  the handset 54 from the
base station 52 (and/or v ice versa) and select a
Wireless  mode of the handset 54 and base station 52.
Alternate ly, the wireless mode  selectors 140 and/or
148 senses a data error rate between the wireless
handset  54 and the base station 52 and selects the
wireless mode based thereon. As  can be appreciated,
one and/or both of the control modules 80 and/or.100
may  include the wireless mode selector 140 and/or
148, respectively. When one or  



both sense a change in the range, either or both may
send a request to transition  to the other wireless
mode. The wireless mode selectors 140 and/or 148 may
be  implemented as indep endent modules from the
control modules 80 and/or 100. [0061] Referring now to
FIG. 6A, a flowchart illustrating steps of  wireless
mode selection by the base station b ased on range is
shown. Control  begins with step 160. In step 164,
control determines whether the handset is  within
range. If true, control determines whether the handset
is in the first  wireless mode in step 166. If true,
control returns to step 164. If false, control
transitions the handset to the second wireless mode in
step 168 by sending a  control signal. 20 [0062] If
step 164 is false, control determines whether the
handset is in  the second wireless mode in step 170.
If false, control transitions the wireless  handset to
the second wireless mode in step 172 by sending a
control signal and  control returns to step 164. If
step 170.is false, control returns to step 164. [0063]
Referring now to FIG. 613, a flowchart illustrating
steps of  wireless mode selection by the handset based
on range -is shown. Control  begins with step 180. In
step .184, control determines whether the base station
is within range. If true, control determines whether
the base station is in.the. first  wireless mode in
step 186. If true, control returns to step 184. If
false, control  transitions the base station to the
second wireless mode in step 188. [0064] If step 184
is false, control determines whether the base station,
is in the second wireless mode in step 190. If false,
control transitions the base  



station to the second wireless mode in step 192 and
control returns to step 184.  If step 190 is false,
control returns to step 184. [0065] Referring now to
FIG. 7A, a flowchart illustrating steps of  wireless
mode control by the base station based on data error
rate is shown.  Control begins with step 200. In step
204, control powers u p in the first.wireless  mode.
In step 208, control determines whether the handset is
in the second  wireless mode. If true, control
determines whether a timer is up in s tep 210. If
step 210 is true, control powers up in a redundant
first wireless mode and sends  a test message. In step
214, control determines whether an error rate of.the
handset in the first mode is acceptable. If step 214
is true, control d etermines' 21 Whether. the first
wireless handset is in the first wireless mode, If no,
control  transitions to the first wireless mode instep
218. [0066] If step 208 is false, control skips to
step 214. If step 210 is  false, control. skips to
step 214. If step 216 is true, control returns to step
204. If  step 214 is false, control determines whether
the handset is in the. second  wireless mode in step
220. If true, control returns to step 204. If step 220
is  false, control transitions to the second wireless
mode lastep 224 and resets a  timer in step 226.
[0067] Referring now to FIG. 713, a flowchart
illustrating steps of  wireless mode control by the
handset based on data error rate is shown. Control
begins with st ep 230. In stop 234, control powers up
in the first wireless mode.  In step 238, control
determines whether the base station is in the second  



w ireless mode. If true, control determines whether a
timer is up.in step 240. If  step 240 is true, control
powers up in a redundant first wireless mode and sends
a test message. In step 244, control determines
-whether an error rate of. the  base station in the
first mode is acceptable. If step 244 is true, control
determines whether the base station is in the first
wireless mode. If no, control'  transitions the base
station to the first wireless mode in step 248..
[0068] If step 238 is false, control skips to step
244.' If step 240 is  false, control skips to step
244. If step 246 is true, control returns to step
23.4. If  step 244 is false, control determines
whether the base station is in the second  wireless
mode in step 253. If true, control returns to step
234.' If step 253 is 22 false, control transitions the
base station to the second wireless mode in step 254
and resets a timer in step 256. [0069] Those skilled
in the art can now appreciate from the foregoing
description that the broad teachings of the present
invention can be. implemented  in a variety of forms.
Therefore, while this invention has been described in
connection wit In particular examples thereof, the
true scope of the invention  should not be so limited
since other modifications will become . apparent to
the  skilled practitioner upon a study of the
drawings, the specification and the  following claims.
23 Claims 1. A wireless handset for a phone system,
comprising: 



a wireless transceiver module that transmits and
receives first wireless signals in a first wireless
mode and second wireless signals ..a second  wireless
mode, which has a greater range and higher operating
power than said  first wireless mode; and a control
module that communicates with said wireless
transceiver  module and that switches said handset
between said first and second wireless  modes. 2. The
wireless handset of Claim 1 wherein said. control
module of  said wireless handset selectively
transitions said wireless handset between said  first
and second wireless modes. 3. The wireless handset of
Claim 1 wherein said control module  transitions said
wireless handset between said first and second
wireless modes  in response to a wireless mode control
signal received by said wireless  transceiver module.
24 4. A system comprising the wireless handset of
Claim 2 and further  comprising a base station
comprising a control module that selectively
transitions  said base station between said first and
second wireless modes and that  generates said
wireless mode control signal. 5. The wireless handset
of Claim 2 wherein said control module of  said
handset selects one of said first and second wireless
modes for operation  based on a wireless signal
strength between said base station and said wireless
handset. 



6. The system of Claim 4 wherein said control module
of said base  station selects one of said first and
second wireless modes for operation based  on wireless
signal strength between said wireless handset and said
base station. 7. The wireless handset of Claim 2
wherein said control module of  said handset selects
one of said first and second wireless. modes for
operation  based on a data error rate between said
base station and said wireless handset. 8. The system
of Claim 4 wherein said control module of said base
station selects one of said first and second wireless
modes for operation based  on a data error rate
between said wireless handset and said base station.
25 9. The wireless handset of Claim 1 wherein said
first wireless mode is Bluetooth compliant. 10. The
wireless handset of Claim 1 wherein said second
wireless mode operates at least one of 900 MHz, 2.4
GHz and/or 5.8 GHz. 11. The wireless handset of Claim
1 wherein at least one of said first or  second
wireless modes is complaint with IEEE 802.11, 802.11
a., 802.11b,  802.11 g, and 802.11 n. 12. The wireless
handset of Claim I wherein said wireless transceiver
module includes: a first transceiver that communicates
with said control module and  that transmits and
receives wireless signals using said first wireless
mode; and a second transceiver that communicates with
said control module  and that transmits and receives
wireless signals using said. second wireless  



mode. 13. The wireless handset of Claim I wherein said
wireless transceiver  module includes a transceiver
that communicates with said control module and  that
selectively transmits and receives wireless signals
using said first or second  wireless mode. 26 


