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(57) ABSTRACT 
Aportable Wireless communication device (22) and method 
for con?guring the same When connected to a hands-free 
system in a vehicle (20). In one embodiment, the device (22) 
has an interface (36A) and a detector (70A). The interface 
(36A) is for connecting the Wireless communication device 
(22) to a hands-free control unit (24) in the vehicle (20). The 
detector (70A) is for determining Whether the interface 
(36A) is connected to the hands-free control unit (24) in the 
vehicle (20). The Wireless communication device (22) may 
obtain vehicle information from the vehicle (20) When it is 
determined that the interface (36A) is connected to the 
hands-free control unit (24). The Wireless communication 
device (22) also con?gures at least one operation of the 
Wireless communication device (22) based on the obtained 
vehicle information. For example, the vehicle information 
may include data associated With a poWer loss for commu 
nicating through an external antenna (40) of the vehicle (20). 
The operation con?gured in the Wireless communication 
device (22) Would then be adjusting an output poWer of the 
Wireless communication device (22) based on the data in the 
vehicle information. 
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PORTABLE WIRELESS COMMUNICATION 
DEVICE AND METHODS OF CONFIGURING 
SAME WHEN CONNECTED TO A VEHICLE 

CROSS REFERENCE TO RELATED 
APPLICATIONS 

[0001] The present invention is a divisional application of 
US. patent application Ser. No. 10/262,159 entitled “Por 
table Wireless Communication Device and Methods of 
Con?guring Same When Connected to a Vehicle,” ?led 01 
Oct. 2002, Which is assigned to the current assignee hereof. 

FIELD OF THE INVENTION 

[0002] This invention in general relates to hands-free 
cellular communication systems for vehicles and, more 
particularly, to a system and method of con?guring a por 
table Wireless communication device When the device is 
connected to a vehicle. 

BACKGROUND OF THE INVENTION 

[0003] Today, many people use portable Wireless commu 
nication devices in their vehicles. For safety reasons, the 
industry is focused on providing hands-free features to 
people Who use portable devices in their vehicle. There is a 
need for better performance and more ef?cient communica 
tions When a portable Wireless communication device is 
connected to a hands-free system of a vehicle. 

[0004] For instance, a portable Wireless communication 
device may be connected to an external antenna on the 
vehicle When using the hands-free system. When using an 
external antenna, hoWever, there may be unacceptable per 
formance due to poWer losses associated With sending 
transmissions over vehicle cables that lead to the external 
antenna. If the poWer loss from the cables is relatively high, 
the hands-free system may yield Worse performance than if 
the user simply unplugged the device and held the device to 
their head. To solve this problem, conventional factory 
installed hands-free systems use a RF compensator that 
“compensates” for any poWer loss due to communicating 
through the cables leading to the external antenna. Com 
pensators, hoWever, are expensive and contribute signi? 
cantly to the cost of the entire system. Asystem and method 
that eliminates the compensator and yet maintains accept 
able performance Would provide a signi?cant cost bene?t. 

[0005] Additionally, there is a need for better Ways to 
con?gure the portable Wireless communication device so 
that it can ef?ciently communicate With a variety of hands 
free systems. For example, in some hands-free systems, the 
device must be manually con?gured to forWard incoming 
phone calls to an existing in-vehicle Telematics system such 
as the OnStar system provided by General Motors. The 
OnStar system provides hands-free personal voice commu 
nications through the audio system of the vehicle. A user, 
hoWever, must manually forWard calls from the portable 
Wireless communication device to a special phone number 
designated by a system operator. Knowledge of the phone 
number is necessary. It Would be bene?cial to eliminate the 
manual operation of forWarding calls and make the system 
compatible to different vehicles. 

[0006] It is, therefore, desirable to provide an improved 
hands-free cellular communication system and method for 
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dynamically con?guring a portable Wireless communication 
device to overcome or minimiZe most, if not all, of the 
preceding problems. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0007] FIG. 1 is a perspective vieW of a portable Wireless 
communication device and a hands-free control unit in a 
vehicle according to one embodiment of the present inven 
tion; 

[0008] FIG. 2 is a perspective vieW of a portable Wireless 
communication device and a hands-free control unit in a 
vehicle according to another embodiment of the present 
invention; 

[0009] FIG. 3 is a block diagram of a portable Wireless 
communication device connected to a vehicle according to 
one embodiment of the present invention; 

[0010] FIG. 4 is a block diagram of a portable Wireless 
communication device connected to a vehicle according to 
another embodiment of the present invention; 

[0011] FIG. 5 is a How diagram of a method to con?gure 
a portable Wireless communication device according to one 
embodiment of the present invention; 

[0012] FIG. 6 is a How diagram of another embodiment of 
a method to con?gure a portable Wireless communication 
device according to the present invention; and 

[0013] FIG. 7 is a How diagram of a further embodiment 
of a method to con?gure a portable Wireless communication 
device according to the present invention. 

[0014] While the invention is susceptible to various modi 
?cations and alternative forms, speci?c embodiments have 
been shoWn by Way of example in the draWings and Will be 
described in detail herein. HoWever, it should be understood 
that the invention is not intended to be limited to the 
particular forms disclosed. Rather, the invention is to cover 
all modi?cations, equivalents and alternatives falling Within 
the spirit and scope of the invention as de?ned by the 
appended claims. 

DETAILED DESCRIPTION 

[0015] What is described is a system and method of 
con?guring a portable Wireless communication device When 
the device is connected a hands-free control unit in a vehicle. 
The system and method reduces the cost of the hands-free 
control unit as Well as reduce the complexity of making the 
portable Wireless communication device compatible to dif 
ferent types of vehicles and hands-free systems. 

[0016] To this end, in one embodiment there is a portable 
Wireless communication device comprising an interface and 
a detector. The interface is for connecting the Wireless 
communication device to a hands-free control unit in a 
vehicle. The detector is for determining Whether the inter 
face is connected to the hands-free control unit in the 
vehicle. The Wireless communication device obtains vehicle 
information from the vehicle When it is determined that the 
interface is connected to the hands-free control unit. The 
Wireless communication device also con?gures at least one 
operation of the Wireless communication device based on 
the obtained vehicle information. 
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[0017] For example, the vehicle information may include 
data associated With a power loss for communicating 
through an external antenna of the vehicle. The operation 
con?gured in the Wireless communication device Would then 
be adjusting an output poWer of the Wireless communication 
device based on the data in the vehicle information. 

[0018] In another example, the vehicle information may 
include data associated With a separate vehicle transceiver. 
The operation con?gured in the Wireless communication 
device Would then be forWarding an incoming call to the 
separate vehicle transceiver based on the data in the vehicle 
information. This could be accomplished by notifying the 
cellular netWork to forWard an incoming call to the number 
associated With establishing a Wireless communication link 
With the vehicle’s embedded cellular transceiver. 

[0019] In a further example, the vehicle information may 
include data associated With a vehicle’s positioning unit. The 
operation con?gured in the Wireless communication device 
Would then be adjusting a navigation routine Within the 
Wireless communication device to receive positioning infor 
mation from the vehicle’s positioning unit. This could take 
place if a positioning unit Within the Wireless communica 
tion device has failed. 

[0020] Another embodiment includes a system for con?g 
uring a portable Wireless communication device When con 
nected to a vehicle that comprises a vehicle interface, a 
vehicle detector, and a microcomputer. The vehicle interface 
is in the portable Wireless communication device and is used 
for connecting the Wireless communication device to the 
vehicle. The vehicle detector is in the portable Wireless 
communication device and is used for determining Whether 
the interface is connected to the vehicle. The microcomputer 
is also in the portable Wireless communication device and 
used for accessing vehicle information from the vehicle 
When it is determined that the vehicle interface is connected 
to the vehicle. The microcomputer is also used for con?g 
uring at least one operation of the Wireless communication 
device based on the vehicle information obtained from the 
vehicle. 

[0021] A further embodiment includes a portable Wireless 
communication device that comprises a ?rst interface, a 
second interface, and a microcomputer. The ?rst interface is 
used for connecting the Wireless communication device to a 
vehicle. The second interface is used for connecting the 
Wireless communication device to an external antenna. The 
microcomputer has a ?rst and second detector. The ?rst 
detector is used for determining Whether the ?rst interface is 
connected to the vehicle. The second detector is used for 
determining Whether the second interface is connected to the 
external antenna. The microcomputer may further be pro 
grammed to access data associated With a poWer loss for 
communicating through the external antenna and for adjust 
ing an output poWer of the Wireless communication device 
based on the accessed data. The adjustment occurs When the 
?rst detector determines that the ?rst interface is connected 
to the vehicle and the second detector determines that the 
second interface is connected to the external antenna. 

[0022] There is also a method in a portable Wireless 
communication device that comprises the steps of: deter 
mining Whether the Wireless communication device is con 
nected to a vehicle; accessing vehicle information from the 
vehicle When it is determined that the Wireless communica 
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tion device is connected to the vehicle; and con?guring an 
operation in the Wireless communication device based on the 
vehicle information accessed from the vehicle. 

[0023] The vehicle information accessed from the vehicle 
may include data associated With a poWer loss for commu 
nicating through an external antenna of the vehicle. Here, 
the operation con?gured in the Wireless communication 
device Would then include adjusting an output poWer of the 
Wireless communication device based on the data in the 
vehicle information. The vehicle information accessed from 
the vehicle may also include data associated With commu 
nicating With a separate cellular transceiver in the vehicle. 
The operation con?gured in the device Would then include 
forWarding an incoming call to the separate cellular trans 
ceiver based on the vehicle information. The vehicle infor 
mation accessed from the vehicle may further include data 
associated With a positioning unit in the vehicle. The opera 
tion con?gured in the device Would then include adjusting a 
navigation routine Within the device to receive positioning 
information based on the data in the vehicle information. 

[0024] In another embodiment, there is a method in a 
portable Wireless communication device that comprises the 
steps of: determining Whether the Wireless communication 
device is connected to a vehicle; determining Whether the 
Wireless communication device is connected to an external 
antenna; and if the Wireless communication device is con 
nected to the vehicle and the Wireless communication device 
is connected to the external antenna, then obtaining data 
associated With a poWer loss for communicating through the 
external antenna and adjusting an output poWer for uplink 
Wireless transmissions based on the obtained data. The 
method may further comprise the steps of: determining 
Whether the Wireless communication device is in an active 
call; and if it is determined that the Wireless communication 
device is not in an active call, then changing a registration 
of the Wireless communication device With a netWork. 

[0025] In a further embodiment, there is a method in a 
portable Wireless communication device that comprises the 
steps of: determining Whether the Wireless communication 
device is connected to a vehicle; obtaining vehicle informa 
tion from the vehicle; determining Whether the vehicle has 
a separate cellular transceiver; and if it is determined that the 
vehicle has a separate cellular transceiver, then forWarding 
an incoming call to the separate cellular transceiver in the 
vehicle based on the vehicle information obtained from the 
vehicle. The method may further comprise the steps of: if it 
is determined that the vehicle does not have a separate 
cellular transceiver, then con?guring the portable Wireless 
communication device to transfer audio received in a doWn 
link Wireless transmission to the vehicle. 

[0026] NoW, turning to the draWings, FIGS. 1 and 2 
illustrate tWo embodiments of the present invention for 
attaching a portable Wireless communication device 22 to a 
hands-free control unit 24 in a vehicle 20. In the embodi 
ment illustrated in FIG. 1, the portable Wireless communi 
cation device 22 is attached to the hands-free control unit 24 
by at least one external communication cord 26A, 26B and 
at least one internal cable 28A, 28B. In the embodiment 
illustrated in FIG. 2, the portable Wireless communication 
device 22 is capable of being attached to the hands-free 
control unit 24 by a receiving cradle 30 in the vehicle 20. 
Here, the portable Wireless communication device 22 is 
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connected directly to the internal cables 28A, 28B at the 
receiving cradle 30. In either embodiment, the hands-free 
control unit 24 alloWs the portable Wireless communication 
device 22 to establish a voice communication through the 
radio system (including an audio speaker 32 and a micro 
phone 34) in the vehicle 20. 

[0027] As shoWn in FIGS. 1 and 2, the portable Wireless 
communication device 22 may have a ?rst interface 36A that 
is electrically connected to at least a ?rst internal cable 28A. 
The ?rst internal cable 28A provide connectivity to the 
hands-free control unit 24. As Will be explained later, in 
some embodiments, the ?rst internal cable 28A may alloW 
the portable Wireless communication device 22 to receive 
vehicle information from the vehicle 20 regarding features 
of the hands-free system and data associated With those 
features. Depending on the features of the hands-free sys 
tem, the ?rst internal cable 28A may also provide the 
portable Wireless communication device 22 With the ability 
to forWard audio from doWnlink Wireless communications 
A, through the hands-free control unit 24, to the vehicle 
audio speakers 32. The ?rst internal cable 28A may further 
provide the portable Wireless communication device 22 With 
the ability to receive audio for uplink Wireless communica 
tions B, through the hands-free control unit 24, from the 
vehicle microphone 34. 

[0028] In certain embodiments, the portable Wireless com 
munication device 22 may also have a second interface 36B 
that is connected to a second internal cable 28B. Here, the 
second internal cable 28B provides connectivity to an exter 
nal antenna 40. The external antenna 40 may be attached to 
the exterior of the vehicle 20 for the purpose of receiving 
doWnlink Wireless communications A and transmitting 
uplink Wireless communications B. When using an external 
antenna 40, hoWever, prior systems sometimes require the 
use of a compensator in the vehicle to provide acceptable 
Wireless communication through the external antenna 40. 
The in-vehicle compensator used in knoWn systems “com 
pensates” for any poWer losses during the transmission of 
communications through the second internal cable 28B. As 
mentioned earlier, hoWever, compensators are expensive and 
contribute signi?cantly to the cost of the entire system. As 
Will be explained in more detail beloW, the present invention 
provides a signi?cant cost advantage because it eliminates 
the need for an in-vehicle compensator through the access of 
vehicle con?guration information. The vehicle con?guration 
information may then be used by the portable Wireless 
communication device 22 during call set-up to con?gure the 
device. 

[0029] In one embodiment, the operator of the vehicle 20 
may initiate a call set-up by activating a sWitch 42 on the 
vehicle When the operator desires to place an outgoing 
cellular voice communication or When the operator desires 
to accept an incoming cellular voice communication. Alter 
natively, the operator of the vehicle may initiate a call set-up 
by activating a sWitch on the user interface 44 of the portable 
Wireless communication device 22. 

[0030] The interaction betWeen the portable Wireless com 
munication device 22 and the vehicle 20 Will noW be 
explained in the context of FIGS. 3 and 4. The difference 
betWeen these tWo ?gures is that the hands-free system in 
FIG. 3 relies upon the connection betWeen the portable 
Wireless communication device 22 and the vehicle 40 to 
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transfer audio for uplink and doWnlink Wireless communi 
cations. The hands-free system in FIG. 4 includes a separate 
cellular transceiver 50 in the vehicle 40. The vehicle cellular 
transceiver 50 shoWn in FIG. 4 is used for uplink and 
doWnlink Wireless communications through the radio sys 
tem. 

[0031] FIGS. 3 and 4 illustrate a portable Wireless com 
munication device 22 in the form of a cellular phone capable 
of transmitting and receiving cellular voice communica 
tions. In this embodiment, the portable Wireless communi 
cation device 22 may include microcomputer 52, a memory 
54, a ?rst (or a vehicle) interface 36A, a second (or an 
external antenna) interface 36B, a cellular transceiver 56, an 
internal antenna 58, an internal microphone 60, an internal 
speaker 62, a user interface 44, and a poWer supply 64. The 
Wireless communication device 22 may further include other 
circuitry such as sWitches (including an antenna sWitch 66) 
for interconnecting the components Within the Wireless 
communication device 22. The sWitches may be controlled 
by the microcomputer 52. The microcomputer 52 and 
memory 54 may also be referred to as a controller of the 
device 22 and, preferably, includes a digital microprocessor. 

[0032] As Will be explained in more detail beloW, prior to 
or during call set-up, the microcomputer 52 of the portable 
Wireless communication device 22 may include a ?rst 
vehicle detector 70A to determine Whether the ?rst interface 
36A is connected to the hands-free control unit 24. In one 
embodiment, the ?rst detector 70A may include a circuit that 
monitors one of the communication lines that may be 
connected to the ?rst interface 36A in the ?rst internal cable 
28A. If the monitored communication line is temporarily 
connected to ground, then the ?rst detector 70A determines 
that the ?rst interface 36A of the portable Wireless commu 
nication device 22 is connected to the hands-free control unit 
24. 

[0033] As Will also be discussed in more detail beloW, the 
portable Wireless communication device 22 may further 
include a second detector 70B to determine Whether the 
portable Wireless communication device 22 is properly 
connected to the external antenna 40. In one embodiment, 
the external antenna may contain a resistor in the base of the 
antenna Whip. The second detector 70B may include cir 
cuitry that detects the presence of the resistor in the base of 
the antenna Whip. Alternatively, the second detector 70B 
may include circuitry to monitor a conductor Within the 
internal cable 28B to see if it is grounded. The conductor 
being grounded When connected to the external antenna 40. 
One of ordinary skill in the art having the bene?t of this 
disclosure Will realiZe that there may be many other Ways to 
design a circuit to detect the presence of the external antenna 
40. What is important is that the detector 70B veri?es that an 
electrical connection exists betWeen the antenna interface 
36B of the device 22 and the external antenna 40. 

[0034] Referring initially to FIG. 3, in response to detect 
ing and receiving an activation signal or other indicator for 
a call set-up, the portable Wireless communication device 22 
may send the audio from doWnlink communications A to the 
vehicle audio speakers 32 via the ?rst (or a vehicle) interface 
36A. In one embodiment, the system includes an external 
communication cord 26A that connects the ?rst (or vehicle) 
interface 36A in the portable Wireless communication device 
22 to a device interface 68 in the vehicle 20. This arrange 
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ment is further illustrated in FIG. 1. In another embodiment, 
the system may eliminate the external communication cord 
26A by simply providing a receiving cradle 30 for docking 
the portable Wireless communication device 22 to the 
vehicle 20. This embodiment Was further illustrated previ 
ously in FIG. 2. In either case, What is important is that there 
is a communication connection betWeen the portable Wire 
less communication device 22 and the hands-free system in 
the vehicle 20. 

[0035] The communication connection betWeen the por 
table Wireless communication device 22 and the vehicle 20 
may serve a variety of purposes. First, it may be important 
for some operations to determine Whether the portable 
Wireless communication device 22 is actually connected to 
a hands-free communication system Within the vehicle 20. 
For example, if the portable Wireless communication device 
22 is a portable phone, it must be designed to comply With 
relevant national and international standards and guidelines 
regarding exposure to radio frequency electromagnetic 
energy There are different poWer classes for Wireless 
devices. Portable phones that operate next to a person’s body 
(handheld portable devices) are generally limited to certain 
maximum RF poWer limits speci?ed according to one class 
or set of poWer control levels. Other cellular communication 
devices (such as transportable or vehicular mounted units or 
devices) are permitted to operate at higher poWer limits 
speci?ed according to another class or set of poWer control 
levels. 

[0036] The present invention takes advantage of the dif 
ferences in classes or sets of poWer control levels to over 
come any poWer losses that may occur When a device 22 
operates through an external antenna 40. The present inven 
tion provides an efficient Way, through a neW con?guration 
scheme in the Wireless communication device 22, to advan 
tageously eliminate the need of a costly in-vehicle compen 
sator that noW exist in hands-free systems. Accordingly, it 
may be important, in some applications, to determine 
Whether the portable Wireless communication device 22 is 
actually connected to the hands-free communication system 
in the vehicle 20. 

[0037] Second, the communication connection may be 
important, in some embodiments (such as the one shoWn in 
FIG. 3), in providing the portable Wireless communication 
device 22 With the ability to receive audio from a vehicle 
microphone 34 for uplink Wireless communications B. The 
hands-free control unit 24 may be con?gured to provide the 
capability of sWitching, transferring, or otherWise routing 
the audio from the vehicle microphone 34 to the portable 
Wireless communication device 22 for the uplink Wireless 
communications B. 

[0038] Third, the communication connection may be 
important, in some embodiments (such as the one shoWn in 
FIG. 3), to provide the portable Wireless communication 
device 22 With the ability to broadcast audio to a vehicle 
speaker 32 from doWnlink Wireless communications A. The 
hands-free control unit 24 may be con?gured to provide the 
capability of sWitching, transferring, or otherWise routing 
the audio to the vehicle speakers 32 from the portable 
Wireless communication device 22. 

[0039] Fourth, the communication connection in some 
embodiments may be important to the portable Wireless 
communication device 22 for receiving vehicle information 
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so that the device 22 can con?gure certain operations prior 
to or during call set-up. For example, in one embodiment of 
the present invention, the portable Wireless communication 
device 22 receives information from the vehicle 20 prior to 
or during the setup of a call. The vehicle information may 
include features available in the hands-free system in the 
vehicle 20 and data associated With con?guring the portable 
Wireless communication device 22 to use those features. The 
vehicle information could be stored in a memory 83 of a 
controller 82 of the hands-free control unit 24. 

[0040] For instance, in one case, the vehicle information 
may include an identi?cation of Whether the vehicle 20 has 
an external antenna 40 and data associated With using the 
external antenna 40. Data associated With using the external 
antenna 40 could include poWer loss information related to 
sending communications across the internal cable 28B that 
interconnects the portable Wireless communication device 
22 and the external antenna 40. The portable Wireless 
communication device 22 Would then use any received data 
to con?gure or otherWise adjust the output poWer of the 
device in the cellular transceiver 56 With a gain nominally 
equal to the loss of the internal cable 28B. Moreover, the 
type of data obtained or accessed by the device 22 should 
provide data of the in-vehicle cable loss of the system for 
each frequency band. Thus, the device 22 Will knoW What 
the in-vehicle cable loss is and can accurately adjust for the 
cable loss at all desired frequency bands. 

[0041] In one embodiment, each vehicle may have its oWn 
data associated With a poWer loss. This poWer loss needs to 
be accounted for by the portable Wireless communication 
device 22. Accordingly, the portable Wireless communica 
tion device 22 may check Whether the device is actually 
connected to the external antenna 40 and, if so, increase its 
output poWer for uplink Wireless communications to account 
for the poWer loss based on the vehicle information. 

[0042] To perform this operation, the microcomputer 52 
may include transmit poWer microcomputer 72 that is 
capable of adjusting a poWer ampli?er (PA) module 74 
Within the cellular transceiver 56 With a gain nominally 
equal to the loss of the internal cable 28B. The cellular 
transceiver 56 may include radio frequency (RF) circuitry 
76, a receiver (RX) module 78 for receiving doWnlink 
Wireless transmissions, and the PA module 74 for transmit 
ting uplink Wireless transmissions. The adjustment made by 
the transmit poWer microcomputer 72 only affects the output 
poWer for uplink Wireless transmissions. It is noted that this 
should be an acceptable limitation, hoWever, because most 
cellular phone systems are uplink limited. 

[0043] In another case, to further highlight the bene?ts of 
the present invention, referring to FIG. 4, the vehicle 
information may include an identi?cation of Whether the 
vehicle has a separate embedded cellular transceiver 50 
Within the vehicle 20 and data regarding the operation of the 
vehicle’s embedded cellular transceiver 50. The data regard 
ing the operation could include the phone number of the 
vehicle’s embedded cellular transceiver 50. The portable 
Wireless communication device 22 could then use the phone 
number to automatically notify the cellular netWork to 
forWard an incoming call to the phone number of the 
vehicle’s embedded cellular transceiver 50. The vehicle’s 
embedded cellular transceiver 50 Would then be capable of 
receiving and transmitting cellular communications through 
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the radio system (including an audio speaker 32 and a 
microphone 34) in the vehicle 20. 

[0044] Referring to both FIGS. 3 and 4, in a further case, 
the vehicle information may include an identi?cation of 
Whether the vehicle 20 contains an existing positioning unit 
80 such as a Global Position System (GPS) unit. This Would 
inform the portable Wireless communication device 22 to 
con?gure or otherWise adjust any navigation functions 
Within the portable Wireless communication device 22 so 
that it may receive position information from the positioning 
unit 80 in the vehicle 20. The position information received 
from the positioning unit 80 in the vehicle 20 could then be 
used by the portable Wireless communication device 22 to 
perform enhanced navigation operations. For instance, the 
received position information could be used When a failure 
occurs With a positioning unit (not shoWn) Within the 
portable Wireless communication device 22. The received 
position information could further be used in combination 
With a positioning unit Within the portable Wireless commu 
nication device 22 to provide an integrated (and more 
accurate) position location solution. 

[0045] The portable Wireless communication device 22 
may be set up to interface With different types of hands-free 
systems. In general, systems typically have a hands-free 
control unit 24 that is con?gured to control hands-free 
functions Within the vehicle 20. For example, the hands-free 
control unit 24 may include a controller 82 and a plurality of 
sWitches 84A, 84B, 84C, 84D. Referring to the embodiment 
illustrated in FIG. 3, the controller 82 may be connected to 
a sWitch 84A to provide the ability to sWitch, transfer, or 
otherWise route the audio for uplink Wireless communica 
tions B from the vehicle microphone 34 to the portable 
Wireless communication device 22. The controller 82 may 
be further connected to a sWitch 84B to provide the ability 
to sWitch, transfer, or otherWise route the audio of doWnlink 
Wireless communications A from the portable Wireless com 
munication device 22 to the vehicle speakers 32. In another 
type of hands-free system, referring to FIG. 4, the controller 
82 may be connected to a sWitch 84A to provide the ability 
to sWitch, transfer, or otherWise route the audio for uplink 
Wireless communications B from the vehicle microphone 34 
to the vehicle cellular transceiver 50. The controller 82 may 
be further connected to a sWitch 84B to provide the ability 
to sWitch, transfer, or otherWise route the audio of doWnlink 
Wireless communications A from the vehicle cellular trans 
ceiver 50 to the vehicle speakers 32. 

[0046] The hands-free control unit 24, in either embodi 
ment, may further be connected to peripheral input devices 
of the radio system of the vehicle 20 such as a radio tuner 
86 and a CD player 88 through sWitches 84C, 84D. This 
alloWs the hands-free control unit 24 to mute the input 
devices during a phone conversation over the radio system. 
The hands-free control unit 24 may also be connected to a 
user interface 90 (that includes sWitch 42) to receive infor 
mation such as Whether to initiate a call set-up. 

[0047] In one embodiment, the sWitch 42 on the user 
interface 90 of the vehicle is capable of initiating an acti 
vation signal or other indicator to the portable Wireless 
communication device 22. Sending a signal or other indi 
cator to the controller 82 of the hands-free control unit 24 
can do this. In response to receiving the signal from the 
sWitch 42, the hands-free control unit 24 Would then be 
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capable of sending an activation signal or other indicator to 
the portable Wireless communication device 22. In one 
embodiment, the activation signal or indicator to the Wire 
less communication device 22 can be done by temporarily 
grounding a communication line (such as the transmit, or 
microphone, line) in the external communication cord 26A. 
The portable Wireless communication device 22 Would have 
the capability of detecting the temporary ground in the line 
through circuitry further included in the ?rst detector 70A. 
This Would inform the portable Wireless communication 
device 22 that the user Would like to accept an incoming call 
or place a neW outgoing call. 

[0048] The microcomputer 52 Within the device is con 
?gured according to knoWn methods to monitor the cellular 
transceiver 50 for pending incoming cellular voice commu 
nications. Upon receiving a pending voice communication, 
the microcomputer 52 may notify the operator of a pending 
voice communication via an audio alert in a speaker 92. The 
microcomputer 52 Would then determine Whether the 
vehicle operator agrees to accept the voice communication. 
In one embodiment, the microcomputer 52 may make this 
determination by Waiting for a predetermined time period to 
detect Whether the hands-free control unit 24 transmits an 
activation signal or other indicator. As mentioned above, in 
one embodiment, the activation signal may be temporarily 
grounding a communication line (such as the transmit, or 
microphone, line) in the external communication cord 26A. 
The portable Wireless communication device 22 Would have 
the capability of detecting the temporary ground in the line 
through circuitry Within the ?rst detector 70A. In an alter 
native embodiment, the microcomputer 24 may make this 
determination by Waiting for a predetermined period to 
detect Whether the user has selected a button on the user 
interface 44 of the portable Wireless communication device 
22. If the pending incoming voice communication is not 
accepted, then the microcomputer 52 can do nothing and let 
the voice communication transfer to an electronic voice 
ansWering service. Alternatively, the microcomputer 52 can 
respond to the voice communication by sending a special 
message to the incoming caller that the operator of the 
vehicle is not able to respond to the call at this time. 

[0049] If the microcomputer 52 determines that the pend 
ing incoming voice communication is accepted (an activa 
tion signal or other indicator has been detected or received), 
then the microcomputer 52 must set up the call. In one 
embodiment, the microcomputer 52 Will obtain or access 
data regarding certain vehicle information obtained from the 
vehicle 20 or obtained from its oWn memory 54. The 
portable Wireless communication device 22 Will then use the 
obtained or accessed vehicle information to con?gure the 
device 22. 

[0050] In one embodiment, the hands-free control unit 24 
Will transfer vehicle information to the portable Wireless 
communication device 22 at the time the device is plugged 
into the vehicle 20. The received vehicle information may be 
stored in memory 54 of the portable Wireless communication 
device 22. The stored vehicle information Would then be 
made available to the device at the time of call setup (or 
sooner) for purposes of con?guring the device. In another 
embodiment, the portable Wireless communication device 
22 accesses the vehicle information from the vehicle 20 at or 
during the time of call setup. In this case, the vehicle 
information is stored in memory 83 of the controller 82 and 
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accessed after it is determined that the ?rst interface 36A is 
connected to the vehicle 20. In a further embodiment, the 
portable Wireless communication device 22 accesses its oWn 
memory 54 having a database that stores information regard 
ing different types of vehicles and hands-free systems. The 
portable Wireless communication device 22 determines the 
type of vehicle and hands-free system and then access 
vehicle information stored in the database. 

[0051] After the portable Wireless con?guration device 22 
obtains or otherWise accesses the vehicle information, the 
device 22 Will then con?gure the operations of the device 22 
based on data in the vehicle information. For example, as 
mentioned above, the vehicle information may contain 
information on Whether the vehicle 20 has an external 
antenna 40 and data associated With a poWer loss for 
communicating through the external antenna 40. The Wire 
less communication device 22 Would con?gure the output 
poWer for uplink Wireless transmissions B based on the 
obtained data after it is determined that the external antenna 
40 is connected to the second interface 36B of the device 22. 
The microcomputer 52 has the capability of controlling an 
antenna sWitch 66 that sWitches the connection of the 
cellular transceiver 56 betWeen the device’s internal antenna 
58 and the vehicle’s external antenna 40. 

[0052] In one embodiment, the transmit poWer microcom 
puter 72 increases or otherWise adjusts the output poWer at 
the RF poWer ampli?er (PA) module 74 of the cellular 
transceiver 56 With a gain nominally equal to the loss of the 
internal cable 28B. The information regarding the loss is 
contained in the vehicle information obtained or accessed by 
the device 22. Preferably, the vehicle information should 
specify a cable poWer loss of the system for each frequency 
band. Thus, the device 22 Will knoW What the in-vehicle 
cable loss is and can accurately adjust for the cable loss at 
all of the desired frequency bands. The transmit poWer 
microcomputer 72 may receive feedback regarding the out 
put level at the PA module 74. 

[0053] In another example, also mentioned above, the 
vehicle information may contain information on Whether the 
vehicle 20 has a separate cellular transceiver 50 in the 
vehicle 20 and data associated With the operation of the 
cellular transceiver 50. The data associated With the opera 
tion of the transceiver 50 may include a phone number for 
Wirelessly communicating With the transceiver 50. Here, the 
Wireless communication device 22 could use the data to 
forWard incoming calls to the phone number speci?ed in 
data. 

[0054] In a further example, also mentioned above, the 
vehicle information may contain information on Whether the 
vehicle 20 has a positioning unit 80 such as a GPS unit and 
data associated With the operation of the positioning unit 80. 
This Would inform the portable Wireless communication 
device 22 to con?gure or otherWise adjust any navigation 
functions Within the portable Wireless communication 
device 22 so that it may receive position information from 
the positioning unit 80 in the vehicle 20. 

[0055] As one of ordinary skill in the art Will appreciate, 
additional con?guration information could be obtained or 
transferred betWeen the portable Wireless communication 
device 22 and the vehicle 20 at or prior to call setup to aid 
in con?guring the device 22 When it is connected to a vehicle 
20. The present invention reduces the cost of a hands-free 
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system in the vehicle as Well as reduces the number of steps 
in ansWering and placing voice communications. With a 
single push of a button, the Wireless communication device 
22 is con?gured based on data received from the vehicle 20 
prior to or during the time of call set-up. The vehicle radio 
system is then con?gured to receive doWnlink audio and 
send uplink audio of the voice communication. 

[0056] In one embodiment, the portable Wireless commu 
nication device 22 includes a processor in the microcom 
puter 52 that implements softWare stored in the memory 54. 
FIG. 5 illustrates one embodiment of a method that may be 
implemented by using the con?guration scheme set forth in 
the above discussion. This method uses vehicle information 
that Would include data associated With a poWer loss for 
communicating through the external antenna 40 in the 
vehicle 20. 

[0057] The method begins at decision block 110 Where the 
portable Wireless communication device 22 determines 
Whether the device 22 is connected to the vehicle 20. This 
may include determining Whether the device 22 is connected 
to the hands-free control unit 24. This could be done through 
the use of a ?rst detector 70A in the device 22. The ?rst 
detector 70A may include circuitry Within the device 22 that 
monitors one of the communication lines connected to the 
device 22 via the ?rst interface 36A. If the monitored 
communication line is temporarily connected to ground, 
then the ?rst detector 70A Would determine that the device 
22 is connected to the vehicle 20. If the device 22 is not 
connected to the vehicle 20, then the method proceeds to 
block 112 Where the device 22 Would use the nominal RF 
output poWer for the poWer class speci?ed for handheld 
portable devices. For example, a GSM 1900 MHZ Mobile 
Station (MS) handheld portable device (PoWer Class 1) must 
conform to a nominal maximum output poWer of 1 W (30 
dBm) With a tolerance for normal conditions of +/—2dBm. 
[GSM 05.05 version 8.4.0 Release 1999, Section 4.1.1] The 
process then returns to decision block 110 Where the device 
22 Waits for a change in a condition such as the device 22 
being connected to the vehicle 20. 

[0058] If the portable Wireless communication device 22 is 
determined to be connected to the vehicle 20, then the 
method proceeds to decision block 114. At decision block 
114, the process determines Whether an external antenna 40 
is connected to the portable Wireless communication device 
22. This may be important for some devices because one 
does not Want to just increase the output poWer for uplink 
Wireless transmissions unless it is veri?ed that the external 
antenna 40 is available and properly connected to the device 
22. If the device 22 is not connected to the external antenna 
40, then the device 22 Would use nominal RF output poWer 
for its class of portable device. Again, the process then 
returns to decision block 114 Where the device 22 Waits for 
a change in a condition such as the device 22 being con 
nected to the external antenna 40. 

[0059] If the portable Wireless communication device 22 is 
determined to be connected to the external antenna 40, then 
the method may proceed to either process block 116 or 118, 
depending on the implementation. At process block 116, the 
device 22 obtains data, such as poWer offset information, 
from the vehicle 20. This could be done by having the device 
22 obtain or access information from the hands-free control 
unit 24 through the ?rst interface 36A of the device 22. For 



US 2005/0009576 A1 

instance, the device 22 could access memory 83 Within the 
controller 82. Alternatively, at process block 118, the device 
could obtain data, such as poWer offset information, from its 
oWn memory 54. The data could be contained in memory 54 
in a number of Ways. For instance, vehicle information could 
be transferred to memory 54 of the device 22 at the time the 
device 22 is connected to the vehicle 20 via the ?rst (or 
vehicle) interface 36A. Alternatively, the memory 54 of the 
device 22 could be previously stored With data regarding a 
variety of types and makes of vehicles as Well as types and 
makes of hands-free systems. Furthermore, the data stored in 
memory 54 could be done through a database or look-up 
table. For purposes of illustration, an example of a database 
or look-up table is shoWn in table 130 of FIG. 5. In 
particular, the data can be stored in memory 54 according to 
a plurality of frequency bands. 

[0060] After process blocks 116, 118, the method proceeds 
in one embodiment to process block 120 Where the portable 
Wireless communication device 22 adjusts its output poWer 
for uplink Wireless transmissions based on the data obtained 
in process blocks 116 or 118. At this point, the device 22 
may proceed to establishing a link for transmitting and 
receiving Wireless transmission through the cellular trans 
ceiver 56. The process may be set up to end or, alternatively, 
return to the ?rst decision block 110 and Wait for a change 
in a condition. 

[0061] FIG. 6 illustrates another embodiment of a method 
that may be implemented by using the present invention. 
Again, this method uses vehicle information that Would 
include data associated With a poWer loss for communicating 
through the external antenna 40 in the vehicle 20. Here, the 
decision blocks 110, 114 and process blocks 112, 116, 118 
are the same as those described in relation to FIG. 5. Again, 
for purposes of illustration, an example of a database or 
look-up table is shoWn in table 130. The method, hoWever, 
may alternatively account for Whether the device 22 is 
currently in an active call before making any poWer adjust 
ments. 

[0062] For instance, at decision block 122, the method 
may make a determination of Whether the portable Wireless 
communication device 22 is already currently in an active 
call. This may occur When a person is on an active call but 
plugs the device 22 into the vehicle 20 or connects the 
device 22 to an external antenna 40. If the device 22 is in an 
active call, no adjustments to the poWer Will be made and the 
process returns until the active call is completed. When the 
device 22 is not in an active call, the method proceeds to 
process block 124. Here, the device 22 is deregistered from 
a connected base station system or other netWork that it may 
be currently registered. This may be important in some 
Wireless protocols Where a base station system or other 
netWork commands the device 22 to change from one poWer 
control level to another poWer control level Within a type of 
device class. 

[0063] The process then proceeds to block 126 Where the 
device 22 sWitches to higher output poWer and changes to a 
different device class or set of higher order poWer levels. For 
instance, there exist Within the GSM standard one set of 
poWer control levels for a class pertaining to handheld 
portable devices (PoWer Class 1). There also exists another 
set of poWer control levels for a class that is restricted to 
transportable or vehicular mounted units or devices (PoWer 
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Class 3). As mentioned earlier, a GSM 1900 MHZ Mobile 
Station (MS) handheld portable device (PoWer Class 1) must 
conform to a nominal maximum output poWer of 1 W (30 
dBm) With a tolerance for normal conditions of +/—2 dBm. 
A GSM 1900 MHZ Mobile Station (MS) vehicular mounted 
device (PoWer Class 3) must conform to a nominal maxi 
mum output poWer of 2 W (33 dBm) With a tolerance for 
normal conditions of +/—2 dBm. [GSM 05.05 version 8.4.0 
Release 1999, Section 4.1.1] Accordingly, in one embodi 
ment, the method includes sWitching from a device class 
pertaining to handheld portable devices to a class pertaining 
to vehicular mounted devices after it is determined that the 
device is connected to the vehicle and to an external antenna. 

[0064] Then, the process proceeds to block 128 Where the 
device 22 re-registers the device to the connected base 
station system or other netWork at the different poWer class 
so that the device may operate at a different (and preferably 
higher order) set of poWer control levels. The process may 
then end or, alternatively, return to the ?rst decision block 
110 to aWait a change in condition. 

[0065] FIG. 7 illustrates a further embodiment of a 
method that may be implemented by using the present 
invention. This method, hoWever, uses vehicle information 
that Would include an identi?cation of Whether the vehicle 
has a separate cellular transceiver 50 Within the vehicle 20 
and data regarding the operation of the vehicle cellular 
transceiver 50. The data regarding the operation of the 
vehicle could include a phone number that is associated With 
Wirelessly communicating With the vehicle cellular trans 
ceiver 50. 

[0066] The method may start at decision block 132 Where 
a determination is made Whether the device 22 is connected 
to the vehicle 20. This could include determining Whether 
the device 22 is connected to the hands-free control unit 24. 
This could be done through the use of a ?rst detector 70A in 
the device, as discussed in more detail above. If the device 
22 is not connected to the vehicle 20, then the process Will 
stay at the decision block 132 until a determination is made 
that the device 22 is connected to the vehicle 20. When a 
determination is made that the device 22 is connected to the 
vehicle 20, then the process continues to block 134. 

[0067] At block 134, the process may include a step of 
obtaining vehicle information from the vehicle 20. Here, the 
device 22 may obtain data, such as Whether the vehicle 20 
contains its oWn cellular transceiver 50 and, if so, data 
associated With communicating With the transceiver 50. This 
could be done by having the device 22 obtain or access 
information from the hands-free control unit 24 through the 
?rst interface 36A of the device 22. Alternatively, the device 
could obtain data from its oWn memory that Was previously 
obtained or entered into the device 22. The process then 
proceeds to decision block 136. 

[0068] At decision block 136, a determination is made 
Whether the vehicle includes a separate transceiver 50. This 
could be done by looking at the vehicle information obtained 
at process block 134. If the vehicle 20 does contain a 
separate transceiver 50 (such as the one shoWn in FIG. 4), 
then the process continues to block 138 Where the device 22 
con?gures itself to forWard incoming calls to the vehicle 
transceiver 50. This could include notifying the cellular 
netWork to forWard an incoming call to the phone number of 
the vehicle’s embedded cellular transceiver 50. The data for 
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forwarding the call may be accessed from the vehicle 
information obtained in process block 134. The process may 
then end or, alternatively, continue With further steps for 
canceling the call forwarding con?guration When it is 
detected that the device 22 is no longer connected to the 
vehicle 20. 

[0069] If the vehicle 20 does not contain a separate 
transceiver 50 (such as the one shoWn in FIG. 3), then the 
process may continue to blocks 140 and 142. At block 140, 
the device 22 is con?gured to transfer audio from the 
doWnlink Wireless communicationsAto the vehicle speakers 
32 via the ?rst interface 36A. At block 142, the device 22 
may then be con?gured to receive audio for the uplink 
Wireless communications B from the vehicle microphone 34 
via the ?rst interface 36A. The process may then end or, 
alternatively, continue With further steps for canceling the 
con?guration When it is detected that the device 22 is no 
longer connected to the vehicle 20. 

[0070] What has been described is a system and method 
for con?guring a portable Wireless communication device 
When the device is connected to the vehicle. The system and 
method reduces the cost, complexity and the number of 
distractions When ansWering or establishing a cellular com 
munication. The above description of the present invention 
is intended to be exemplary only and is not intended to limit 
the scope of any patent issuing from this application. The 
present invention is intended to be limited only by the broad 
scope of the folloWing claims. 

What is claimed is: 
1. Aportable Wireless communication device comprising: 

an interface for connecting the Wireless communication 
device to a control unit in a vehicle; and 

a detector for determining Whether the interface is con 
nected to the control unit in the vehicle; 

Wherein the Wireless communication device obtains data 
associated With a poWer loss for communicating 
through an external antenna of the vehicle from the 
vehicle When it is determined that the interface is 
connected to the hands-free control unit, and the Wire 
less communication device adjusts an output poWer of 
the Wireless communication device based on the poWer 
loss data. 

2. The portable Wireless communication device in claim 
1, Wherein the poWer loss data includes data associated With 
a separate vehicle transceiver. 

3. The portable Wireless communication device in claim 
1, Wherein the poWer loss data includes data associated With 
a vehicle positioning unit, and the Wireless communication 
device adjusts a navigation routine Within the Wireless 
communication device to receive positioning information 
from the vehicle positioning unit. 

4. The portable Wireless communication device in claim 
1, Wherein the Wireless communication device further com 
prising a second interface and a second detector, the second 
interface for connecting the Wireless communication device 
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to an external antenna, the second detector for determining 
Whether the Wireless communication device is attached to 
the external antenna. 

5. The portable Wireless communication device in claim 
4, Wherein the Wireless communication device adjusts an 
output poWer of the Wireless communication device based 
on the obtained poWer loss data from the vehicle When it is 
determined that the second interface is connected to the 
external antenna, the output poWer associated With sending 
a communication via the external antenna. 

6. The portable Wireless communication device in claim 
1, Wherein the detector monitors Whether a communication 
line connected to the interface is grounded. 

7. The portable Wireless communication device in claim 
1, Wherein the detector detects the presence of a resistor in 
the external antenna. 

8. The portable Wireless communication device in claim 
1, Wherein the portable Wireless communication device 
further has a memory that stores data associated With a 
plurality of poWer losses, each poWer loss associated With a 
different frequency band. 

9. Amethod in a portable Wireless communication device, 
the method comprising the steps of: 

determining Whether the Wireless communication device 
is connected to a vehicle; 

accessing vehicle information from the vehicle including 
data associated With a poWer loss for communicating 
through an external antenna of the vehicle When it is 
determined that the Wireless communication device is 
connected to the vehicle; and 

adjusting an output poWer of the Wireless communication 
device based on the poWer loss data in the vehicle 
information from the accessing step. 

10. The method in claim 9, Wherein the vehicle informa 
tion accessed from the vehicle includes data associated With 
a positioning unit in the vehicle. 

11. The method in claim 10, Wherein the adjusting step 
includes adjusting a navigation routine Within the Wireless 
communication device to receive positioning information 
based on the data in the vehicle information. 

12. The method in claim 9, Wherein the step of accessing 
data associated With the poWer loss for communicating 
through the external antenna includes obtaining the data 
from a hands-free control unit in the vehicle. 

13. The method in claim 9, Wherein the step of accessing 
data associated With the poWer loss for communicating 
through the external antenna includes obtaining the data 
from a memory in the Wireless communication device. 

14. The method in claim 13, Wherein the memory in the 
Wireless communication device stores the data according to 
a plurality of frequency bands. 

15. The method in claim 13, Wherein the memory in the 
Wireless communication device stores the data according to 
a type and make of vehicle. 


