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(57) ABSTRACT 

A method and system for collocated IEEE 802.11 b/g 
WLAN, and Bluetooth (BT) With FM in coexistent opera 
tion are provided. A single chip comprising an integrated BT 
radio and an integrated FM radio in a coexistence station 
may generate a priority signal to disable WLAN transmis 
sions in a WLAN radio When a BT HV3 frame is available 
for transmission. When the priority signal is asserted, an 
exponentially groWing retransmission backoif mechanism in 
the WLAN radio may be disabled. Moreover, When the BT 
radio and the WLAN radio are enabled for coexistence 
operation, a WLAN fragmentation threshold in the WLAN 
radio may be modi?ed based on a WLAN modulation rate 
and the BT HV3 frame duration. An on-chip processor that 
time multiplexes FM and Bluetooth data processing may be 
utiliZed to control the BT radio operation and the FM radio 
operation in the single chip. 
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METHOD AND SYSTEM FOR COLLOCATED IEEE 
802.11 B/G WLAN, AND BT WITH FM IN 

COEXISTENT OPERATION 

CROSS-REFERENCE TO RELATED 
APPLICATIONS/INCORPORATION BY 

REFERENCE 

[0001] This application is a continuation-in-part of US. 
patent application Ser. No. 11/ 143,559 (Attorney Docket 
No. 16039US02), ?led Jun. 2, 2005, Which makes reference 
to, claims priority to, and claims the bene?t of US. Provi 
sional Application Ser. No. 60/600,394 (Attorney Docket 
No. 16039US01) ?led Aug. 9, 2004. 

[0002] This application also makes reference to: 

[0003] US. application Ser. No. 11/143,378 (Attorney 
Docket No. 16040US02) ?led Jun. 2, 2005; 

[0004] US. application Ser. No. (Attorney Docket 
No. 16663US02) ?led on even date herewith; 

[0005] US. application Ser. No. (Attorney Docket 
No. 17106US02) ?led on even date hereWith; 

[0006] US. application Ser. No. (Attorney Docket 
No. 17107US02) ?led on even date hereWith; 

[0007] US. application Ser. No. (Attorney Docket 
No. 17108US02) ?led on even date hereWith; 

[0008] US. application Ser. No. (Attorney Docket 
No. 17109US02) ?led on even date hereWith; 

[0009] US. application Ser. No. (Attorney Docket 
No. 17110US02) ?led on even date hereWith; 

[0010] US. application Ser. No. (Attorney Docket 
No. 17113US02) ?led on even date hereWith; 

[0011] US. application Ser. No. (Attorney Docket 
No. 17115US02) ?led on even date hereWith; and 

[0012] US. Utility application Ser. No. 11/176,417 ?led 
on Jul. 7, 2005. 

[0013] Each of the above stated applications is hereby 
incorporated herein by reference in its entirety. 

FEDERALLY SPONSORED RESEARCH OR 
DEVELOPMENT 

[0014] Not applicable. 

MICROFICHE/ COPYRIGHT REFERENCE 

[0015] Not applicable. 

FIELD OF THE INVENTION 

[0016] Certain embodiments of the invention relate to 
interference in communication systems. More speci?cally, 
certain embodiments of the invention relate to a method and 
system for collocated IEEE 802.11 b/ g WLAN, and Blue 
tooth With FM in coexistent operation. 

BACKGROUND OF THE INVENTION 

[0017] The use of Wireless Personal Area NetWorks 
(WPANs) has been gaining popularity in a great number of 
applications because of the ?exibility and convenience in 
connectivity they provide. WPAN systems, such as those 
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based on Bluetooth (BT) technology, replace cumbersome 
cabling and/or Wiring used to connect peripheral devices 
and/or mobile terminals by providing short distance Wireless 
links that alloW connectivity Within a 10-meter range. In 
contrast to WPAN systems, Wireless Local Area NetWorks 
(WLANs) provide connectivity to devices that are located 
Within a slightly larger geographical area, such as the area 
covered by a building or a campus, for example. WLAN 
systems are based on IEEE 802.11 standard speci?cations, 
typically operate Within a 100-meter range, and are generally 
utiliZed to supplement the communication capacity provided 
by traditional Wired Local Area NetWorks (LANs) installed 
in the same geographic area as the WLAN system. 

[0018] In some instances, WLAN systems may be oper 
ated in conjunction With WPAN systems to provide users 
With an enhanced overall functionality. For example, Blue 
tooth technology may be utiliZed to connect a laptop com 
puter or a handheld Wireless terminal to a peripheral device, 
such as a keyboard, mouse, headphone, and/or printer, While 
the laptop computer or the handheld Wireless terminal is also 
connected to a campus-Wide WLAN netWork through an 
access point (AP) located Within the building. 

[0019] Both Bluetooth and WLAN radio devices, such as 
those used in, for example, handheld Wireless terminals, 
generally operate in the 2.4 GHZ (2.4000-2.4835 GHZ) 
Industrial, Scienti?c, and Medical (ISM) unlicensed band. 
Other radio devices, such as those used in cordless phones, 
may also operate in the ISM unlicensed band. While the ISM 
band provides a suitable loW-cost solution for many of 
short-range Wireless applications, it may also have some 
draWbacks When multiple users operate simultaneously. For 
example, because of the limited bandWidth, spectrum shar 
ing may be necessary to accommodate multiple users. Mul 
tiple active users may also result in signi?cant interference 
betWeen operating devices. Moreover, in some instances, 
microWave ovens may also operate in this frequency spec 
trum and may produce signi?cant interference or blocking 
signals that may affect Bluetooth and/or WLAN transmis 
s1ons. 

[0020] When operating a Bluetooth radio and a WLAN 
radio in, for example, a Wireless device, at least tWo different 
types of interference effects may occur. First, When an 
interfering signal is present in a transmission medium along 
With the signal-of-interest, a loW signal-to-noise-plus-inter 
ference ratio (SINR) may result. In this instance, for 
example, a Bluetooth signal may interfere With a WLAN 
signal or a WLAN signal may interfere With a Bluetooth 
signal. The second effect may occur When the Bluetooth and 
WLAN radio devices are collocated, that is, When they are 
located in close proximity to each other so that there is a 
small radio frequency (RF) path loss betWeen their corre 
sponding radio front-end receivers. In this instance, the 
isolation betWeen the Bluetooth radio front-end and the 
WLAN radio front-end may be as loW as 10 dB, for 
example. As a result, one radio may desensitiZe the front-end 
of the other radio upon transmission. Moreover, since Blue 
tooth employs transmit poWer control, the collocated Blue 
tooth radio may step up its poWer level When the signal-to 
noise ratio (SNR) on the Bluetooth link is loW, effectively 
compromising the front-end isolation betWeen radio devices 
even further. LoW noise ampli?ers (LNAs) in the radio 
front-ends may not be preceded by a channel selection ?lter 
and may be easily saturated by the signals in the ISM band, 
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such as those from collocated transmissions. The saturation 
may result in a reduction in sensitivity or desensitization of 
the receiver portion of a radio front-end, which may reduce 
the radio front-end’s ability to detect and demodulate the 
desired signal. 

[0021] Packet communication in WLAN systems requires 
acknowledgement from the receiver in order for the com 
munication to proceed. When the isolation between collo 
cated radio devices is low, collisions between WLAN com 
munication and Bluetooth communication, due to greater 
levels of mutual interference than if the isolation were high, 
may result in a slowdown of the WLAN communication, as 
the access point does not acknowledge packets. This con 
dition may continue to spiral downwards until the access 
point drops the WLAN station. If, in order to avoid this 
condition, WLAN communication in collocated radio 
devices is given priority over all Bluetooth communication, 
then isochronous Bluetooth packet tra?ic, which does not 
have retransmission capabilities, may be starved of commu 
nication bandwidth. Moreover, this approach may also 
starve other Bluetooth packet traf?c of any communication 
access. Collocated WLAN/Bluetooth radio devices should 
therefore be operated so as to maintain WLAN communi 
cation rates high while also providing access to Bluetooth 
communication when necessary. 

[0022] Different techniques have been developed to 
address the low isolation problem that occurs between 
collocated Bluetooth and WLAN radio devices in coexistent 
operation. These techniques may take advantage of either 
frequency and/or time orthogonality mechanisms to reduce 
interference between collocated radio devices. Moreover, 
these techniques may result from so-called collaborative or 
non-collaborative mechanisms in Bluetooth and WLAN 
radio devices, where collaboration refers to any direct com 
munication between the protocols. For example, Bluetooth 
technology utiliZes Adaptive Frequency Hopping (AFH) as 
a frequency division multiplexing (FDM) technique that 
minimiZes channel interference. In AFH, the physical chan 
nel is characterized by a pseudo-random hopping, at a rate 
of 1600 hops-per-second, between 79 l MHZ channels in the 
Bluetooth piconet. AFH provides a non-collaborative 
mechanism that may be utiliZed by a Bluetooth device to 
avoid frequencies occupied by a spread spectrum system 
such as a WLAN system. In some instances, the Bluetooth 
radio may be adapted to modify its hopping pattern based 
on, for example, frequencies in the ISM spectrum that are 
not being occupied by other users. 

[0023] Even when frequency division multiplexing tech 
niques are applied, signi?cant interference may still occur 
because a strong signal in a separate channel may still act as 
a blocking signal and may desense the radio front-end 
receiver, that is, increase the receiver’s noise ?oor to the 
point that the received signal may not be clearly detected. 
For example, a collocated WLAN radio front-end transmit 
ter generating a 15 dBm signal acts as a strong interferer or 
blocker to a collocated Bluetooth radio device receiver when 
the isolation between radio devices is only 10 dB. Similarly, 
when a Bluetooth radio device is transmitting and a WLAN 
radio device is receiving, particularly when the Bluetooth 
radio front-end transmitter is operating as a 20 dBm Class 1 
type, the WLAN radio device receiver may be desensed by 
the Bluetooth transmission as the isolation between radios is 
reduced. Due to high-volume, low-cost nature of WLAN 
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and BT radio chips, the more expensive Surface Acoustic 
Wave (SAW) ?ltering devices that may ?lter out blocking 
signals from nearby channels are not generally utiliZed and 
collocated WLAN/Bluetooth radio device interference 
remains a concern in WPAN applications. 

[0024] Other techniques may be based on collaborative 
coexistence mechanisms, such as those described in the 
IEEE 802.l5.2i2002 Recommended Practice for Informa 
tion TechnologyiPart 15.2: Coexistence of Wireless Per 
sonal Area Networks with Other Wireless Devices Operating 
in the Unlicensed Frequency Bands. For example, these 
techniques may comprise Medium Access Control (MAC) 
layer mechanisms or Physical (PHY) layer mechanisms. The 
MAC layer techniques may comprise, for example, the 
Alternating Wireless Medium Access (AWMA) technique or 
the Packet Traf?c Arbitration (PTA) technique. Both the 
AWMA and the PTA techniques provide a time division 
multiplexing (TDM) approach to the collocated radio device 
isolation problem. For example, the AWMA technique par 
titions a WLAN communication interval into two segments: 
one for the WLAN system and one for the WPAN system. 
Each wireless system is then restricted to transmissions in 
their allocated time segments. On the other hand, the PTA 
technique provides for each communication attempt by 
either a collocated WLAN radio device or a Bluetooth radio 
device to be submitted for arbitration and approval. The PTA 
may then deny a communication request that would result in 
collision or interference. The PHY layer technique may 
comprise, for example, a programmable notch ?lter in the 
WLAN radio device receiver to ?lter out narrow-band 
WPAN or Bluetooth interfering signals. These techniques 
may result in some transmission inefficiencies or in the need 
of additional hardware features in order to achieve better 
coexistent operation. 

[0025] Other collaborative coexistence mechanisms may 
be based on proprietary technologies. For example, in some 
instances, ?rmware in the collocated WLAN radio device 
may be utiliZed to poll a status signal in the collocated 
Bluetooth radio device to determine whether Bluetooth 
communication is to occur. However, polling the Bluetooth 
radio device may have to be performed on a fairly constant 
basis and may detract the WLAN radio device from its own 
WLAN communication operations. If a polling window is 
utiliZed instead, where the polling window may be as long 
as several hundred microseconds, the WLAN radio device 
may not perform its WLAN protocol operations during that 
time with the expectation that the Bluetooth radio device 
may indicate that Bluetooth communication is to occur. In 
other instances, the collocated WLAN and Bluetooth radio 
devices may utiliZe an interrupt-driven arbitration approach. 
In this regard, considerable processing time may be neces 
sary for performing the interrupt operation and to determine 
the appropriate communication schedule based on the pri 
ority and type of WLAN and Bluetooth packets. 

[0026] In addition to collaborative coexistence between 
Bluetooth and WLAN radio devices, there is also a growing 
need for a simple and complete solution for audio commu 
nications applications that may be utiliZed in portable elec 
tronic and wireless devices. For example, some users may 
communicate audio data between Bluetooth-enabled 
devices, such as headphones, speakers, and/or headsets, and 
their wireless handset. Other users may have portable elec 
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tronic or Wireless devices that may enable them to play 
stored audio content and/or to receive audio content via FM 
broadcasting, for example. 

[0027] However, integrating multiple audio communica 
tion technologies and supporting coexistence may be a 
complex and costly approach. Combining a plurality of 
different communication services into a portable electronic 
or Wireless device may require separate processing hardWare 
and/ or separate processing softWare. Moreover, coordinating 
the reception and/ or transmission of data to and/or from the 
portable electronic device or a Wireless device may require 
signi?cant processing overhead that may impose certain 
operation restrictions and/or design challenges 

[0028] Furthermore, simultaneous use of a plurality of 
radios in a handheld may result in signi?cant increases in 
poWer consumption. PoWer being a precious commodity in 
most Wireless mobile devices, combining multiple radios 
into a single device requires careful design and implemen 
tation in order to minimiZe battery usage. Additional over 
head such as sophisticated poWer monitoring and poWer 
management techniques may also be required in order to 
maximize battery life. 

[0029] Further limitations and disadvantages of conven 
tional and traditional approaches Will become apparent to 
one of skill in the art, through comparison of such systems 
With some aspects of the present invention as set forth in the 
remainder of the present application With reference to the 
draWings. 

BRIEF SUMMARY OF THE INVENTION 

[0030] A method and/or system for collocated IEEE 
802.11 b/g WLAN, and Bluetooth With FM in coexistent 
operation, substantially as shoWn in and/or described in 
connection With at least one of the draWings, as set forth 
more completely in the claims. 

[0031] These and other advantages, aspects and novel 
features of the present invention, as Well as details of an 
illustrated embodiment thereof, Will be more fully under 
stood from the folloWing description and draWings. 

BRIEF DESCRIPTION OF SEVERAL VIEWS OF 
THE DRAWINGS 

[0032] FIG. 1A is a block diagram of an exemplary 
WLAN infrastructure netWork comprising basic service sets 
(BSSs) integrated using a common distribution system (DS), 
in connection With an embodiment of the invention. 

[0033] FIG. 1B is a block diagram of an exemplary 
WLAN infrastructure netWork comprising a basic service set 
(BSS) With stations that support WLAN/Bluetooth coexist 
ence, in accordance With an embodiment of the invention. 

[0034] FIG. 1C is a block diagram that illustrates an 
exemplary usage model for a coexistence terminal With 
collocated WLAN and Bluetooth radio devices, in accor 
dance With an embodiment of the invention. 

[0035] FIG. 2A is a block diagram of an exemplary 
WLAN/Bluetooth collaborative radio architecture With the 
WLAN device con?guring the antenna system and the single 
chip BT and FM device having a single TX/RX port, in 
accordance With an embodiment of the invention. 
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[0036] FIG. 2B is a block diagram of an exemplary 
WLAN/Bluetooth collaborative radio architecture With the 
WLAN device con?guring the antenna system and the single 
chip BT and FM device having separate TX and RX ports, 
in accordance With an embodiment of the invention. 

[0037] FIG. 2C is a block diagram of an exemplary 
WLAN/Bluetooth collaborative architecture With both 
devices con?guring the antenna system and the single chip 
BT and FM device having a single TX/RX port, in accor 
dance With an embodiment of the invention. 

[0038] FIG. 2D is a block diagram of an exemplary 
WLAN/Bluetooth collaborative architecture With both 
devices con?guring the antenna system and the single chip 
BT and FM device having separate TX and RX ports, in 
accordance With an embodiment of the invention. 

[0039] FIG. 3 is a timing diagram that illustrates an 
exemplary communication of BT HV3 frames and WLAN 
transmissions based on the TX_BT signal, in accordance 
With an embodiment of the invention. 

[0040] FIG. 4 is a timing diagram that illustrates exem 
plary assertion instances of the TX_BT signal, in accordance 
With an embodiment of the invention. 

[0041] FIG. 5A is a How diagram that illustrates exem 
plary steps for priority communication of BT HV3 tra?ic 
When utiliZing a predetermined guard time, in accordance 
With an embodiment of the invention. 

[0042] FIG. 5B is a How diagram that illustrates exem 
plary steps for priority communication of BT HV3 tra?ic 
When the TX_BT signal is utiliZed to turn OFF a WLAN 
radio poWer ampli?er, in accordance With an embodiment of 
the invention. 

[0043] FIG. 5C is a How diagram that illustrates exem 
plary steps for modifying a WLAN fragmentation threshold 
based on a WLAN modulation rate, in accordance With an 
embodiment of the invention. 

[0044] FIG. 6A is a block diagram of an exemplary single 
chip With integrated Bluetooth and FM radios that supports 
multiple interfaces, in accordance With an embodiment of 
the invention. 

[0045] FIG. 6B is a block diagram of an exemplary single 
chip With integrated Bluetooth and FM radios that supports 
interfacing With a handset baseband device and a coexistent 
Wireless LAN (WLAN) radio, in accordance With an 
embodiment of the invention. 

DETAILED DESCRIPTION OF THE 
INVENTION 

[0046] Certain embodiments of the invention may be 
found in a method and system for collocated IEEE 802.11 
b/g WLAN, and Bluetooth (BT) With FM in coexistent 
operation. Aspects of the method and system may comprise 
a single chip that comprises an integrated BT radio and an 
integrated FM radio in a coexistence station may generate a 
priority signal to disable WLAN transmissions in a WLAN 
radio When a BT HV3 frame is available for transmission. 
When the priority signal is asserted, an exponentially groW 
ing retransmission backolf mechanism in the WLAN radio 
may be disabled. Moreover, When the BT radio and the 
WLAN radio are enabled for coexistence operation, a 
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WLAN fragmentation threshold in the WLAN radio may be 
modi?ed based on a WLAN modulation rate and the BT 
HV3 frame duration. An on-chip processor that time mul 
tiplexes FM and Bluetooth data processing may be utilized 
to control the BT radio operation and the FM radio operation 
in the single chip. 

[0047] FIG. 1A is a block diagram of an exemplary 
WLAN infrastructure network comprising basic service sets 
(BSSs) integrated using a common distribution system (DS), 
in connection with an embodiment of the invention. Refer 
ring to FIG. 1A, the exemplary WLAN infrastructure net 
work 100 shown may comprise a ?rst BSS 10211, a second 
BSS 102b, a DS 104, a wired network 106, a portal 108, a 
?rst access point (AP) 11211, a second AP 102b, and a 
plurality of WLAN stations (STAs). The BSSs 102a and 
1021) may represent a fundamental building block of the 
IEEE 802.11 (WLAN) architecture and may be de?ned as a 
group of stations (STAs) that are under the direct control of 
a single coordination function. The geographical area cov 
ered by a BSS is known as the basic service area (BSA). The 
DS 104 may be utiliZed to integrate the BSSs 102a and 10219 
and may comprise suitable hardware, logic, circuitry, and/or 
code that may be adapted to operate as a backbone network 
that is responsible for Medium Access Control (MAC) level 
transport in the WLAN infrastructure network 100. The DS 
104, as speci?ed by the IEEE 802.11 standard, is imple 
mentation independent. For example, the DS 104 may be 
implemented utiliZing IEEE 802.3 Ethernet Local Area 
Network (LAN), IEEE 802.4 token bus LAN, IEEE 802.5 
token ring LAN, Fiber Distributed Data Interface (FDDI) 
Metropolitan Area Network (MAN), or another IEEE 802.1 1 
wireless medium. The DS 104 may be implemented utiliZing 
the same physical medium as either the ?rst BSS 10211 or the 
second BSS 1021). However, the DS 104 is logically differ 
ent from the BSSs and may be utiliZed only to transfer 
packets between the BSSs and/or to transfer packets 
between the BSSs and the wired network 106. 

[0048] The wired network 106 may comprise suitable 
hardware, logic, circuitry, and/or code that may enable 
providing wired networking operations. The wired network 
106 may be accessed from the WLAN infrastructure net 
work 100 via the portal 108. The portal 108 may comprise 
suitable hardware, logic, circuitry, and/or code and may 
enable integrating the WLAN infrastructure network 100 
with non-IEEE 802.11 networks. Moreover, the portal 108 
may also enable performing the functional operations of a 
bridge, such as range extension and/or translation between 
different frame formats, in order to integrate the WLAN 
infrastructure network 100 with IEEE 802.11-based net 
works. 

[0049] The APs 112a and 1121) may comprise suitable 
hardware, logic, circuitry, and/or code that may enable 
support of a range extension of the WLAN infrastructure 
network 100 by providing the integration points necessary 
for network connectivity between the BSSs. The STA 110a 
and the STA 110b correspond to WLAN-enabled terminals 
that comprise suitable hardware, logic, circuitry, and/ or code 
that may enable providing connectivity to the WLAN infra 
structure network 100 via the APs. The STA 110a shown is 
a laptop computer and may correspond to a mobile station or 
terminal within the BSS, and the STA 110!) shown is a 
desktop computer and may correspond to a ?xed or station 
ary terminal within the BSS. Each BSS may comprise a 
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plurality of mobile or ?xed stations and may not be limited 
to the exemplary implementation shown in FIG. 1A. For 
example, a mobile station may comprise a hand-held com 
munication device, such as a PDA or cell phone. 

[0050] FIG. 1B is a block diagram of an exemplary 
WLAN infrastructure network comprising a basic service set 
(BSS) with stations that support WLAN/Bluetooth coexist 
ence, in accordance with an embodiment of the invention. 
Referring to FIG. 1B, the exemplary WLAN infrastructure 
network 120 shown differs from the WLAN infrastructure 
network 100 in FIG. 1A in that at least one BSS comprises 
at least one station or terminal that supports Bluetooth 
technology. In this regard, the second BSS 102!) comprises 
additional mobile terminals or stations such as a Personal 
Digital Assistant (PDA) 1100 and a mobile phone 110d 
while the laptop computer 11011 is now shown to be Blue 
tooth-enabled. The peripheral devices 114 shown may be 
part of the Wireless Personal Area Network (WPAN) sup 
ported by the Bluetooth-enabled laptop computer. For 
example, the laptop computer 110a may communicate via 
Bluetooth technology with a keyboard, a mouse, a printer, a 
mobile phone, a PDA, and/or a set of headphones or 
speakers, where these devices and the laptop computer 110a 
may form an ad-hoc Bluetooth piconet. Generally, a Blue 
tooth piconet may comprise a master device or terminal and 
up to seven slave devices or terminals. In this exemplary 
implementation, the laptop computer 110a may correspond 
to the master Bluetooth terminal and the peripheral devices 
114 may correspond to the slave Bluetooth terminals. 

[0051] The Bluetooth-enabled laptop computer 11011 in 
FIG. 1B may comprise a WLAN radio device and a Blue 
tooth radio device that allows it to communicate with the 
WLAN infrastructure network 100 via the AP 1121) and with 
the Bluetooth piconet respectively. Because of the siZe of the 
laptop computer 110a, locating the WLAN and BT radio 
devices in the same terminal may result in signal interfer 
ence between WLAN and BT communications. When the 
PDA 1100 and/or the mobile phone 110d are Bluetooth 
enabled, the small form factor of these coexistence terminals 
may result in a small radio frequency (RF) path loss between 
WLAN and BT radio devices and likely interference 
between WLAN and BT communications. 

[0052] FIG. 1C is a block diagram that illustrates an 
exemplary usage model for a coexistence terminal with 
collocated WLAN and Bluetooth radio devices, in accor 
dance with an embodiment of the invention. Referring to 
FIG. 1C, the mobile phone 110d may comprise a WLAN 
radio device to communicate with the AP 1120. The RF path 
loss between the AP 1120 and the mobile phone 110d may 
be, for example, 65 dB for 10 meters. The IEEE 802.15.2 
draft, for example, provides a formula for calculating the RF 
path loss. The mobile phone 110d may also be Bluetooth 
enabled and may comprise a Bluetooth radio device to 
communicate with, for example, a Bluetooth headset 122 
and/or a home gateway 124 with Bluetooth cordless tele 
phony capability. Because of the small form factor of the 
mobile phone 110d, the WLAN and Bluetooth radio devices 
may be in such close proximity to each other within the same 
coexistence terminal that the isolation between them is 
suf?ciently low to allow desensitiZation of one radio device 
by the other. 

[0053] The Bluetooth-enabled mobile phone 110d may 
comprise two transmission power levels. For example, the 
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mobile phone 110d may operate as a Class 1 power level 
terminal with a maximum transmission power of 20 dBm to 
communicate with the home gateway 124. In another 
example, the mobile phone 110d may operate as a Class 2 
power level terminal with a maximum transmission power 
of 4 dBm to communicate with the Bluetooth headset 122. 
The Bluetooth headset 122 may comprise suitable hardware, 
logic, circuitry, and/ or code that may enable receiving and/or 
transmitting audio information. For example, the Bluetooth 
handset 122 may be adapted to receive and/or transmit 
Continuous Variable Slope Delta (CVSD) modulated voice 
from the mobile phone 110d or receive advanced audio 
distribution pro?le (A2DP), such as MP3, from the mobile 
phone 110d. The home gateway 124 may comprise suitable 
hardware, logic, circuitry, and/or code that may that may 
enable receiving and/ or transmitting data and/ or audio infor 
mation. For example, the home gateway 124 may receive 
and/or transmit 64 kb/s CVSD modulated voice. 

[0054] In operation, the mobile phone 110d may receive 
voice or audio content from the WLAN infrastructure net 
work via the AP 1120 and may communicate the voice or 
audio contents to the Bluetooth headset 122 or the voice 
contents to the home gateway 124. Similarly, the Bluetooth 
headset 122 the home gateway 124 may communicate voice 
contents to the Bluetooth-enabled mobile phone 110d which 
in turn may communicate the voice contents to other users 
through the WLAN infrastructure network. 

[0055] FIG. 2A is a block diagram of an exemplary 
WLAN/Bluetooth collaborative radio architecture with the 
WLAN device con?guring the antenna system and the single 
chip BT and FM device having a single TX/RX port, in 
accordance with an embodiment of the invention. Referring 
to FIG. 2A, the WLAN/Bluetooth collaborative radio archi 
tecture 200 may comprise a WLAN/Bluetooth coexistence 
antenna system 202, a WLAN radio device 204, and a single 
chip with an integrated Bluetooth radio and an integrated 
FM radio 206. Coexistence may occur between the opera 
tions of the WLAN radio device 204 and operations of the 
Bluetooth portion of the single chip Bluetooth/FM device 
206. The WLAN/Bluetooth coexistence antenna system 202 
may comprise suitable hardware, logic, and/or circuitry that 
may enable providing WLAN and Bluetooth communica 
tion between external devices and a coexistence terminal. 
The WLAN/Bluetooth coexistence antenna system 202 may 
comprise at least one antenna for the transmission and 
reception of WLAN and BT packet traf?c. In this regard, the 
antenna or antennas utiliZed in the WLAN/Bluetooth coex 
istence antenna system 202 may be designed to meet the 
form factor requirements of the coexistence terminal. 

[0056] The WLAN radio device 204 may comprise suit 
able logic, circuitry, and/or code that may be adapted to 
process WLAN protocol packets for communication. The 
WLAN radio device 204 may comprise an antenna control 
ler 208 that may comprise suitable logic, circuitry, and/or 
code that may enable generating at least one control signal 
210 to con?gure the operation of the WLAN/Bluetooth 
coexistence antenna system 202. In this regard, the control 
signal 210 may be utiliZed to con?gure the WLAN/Blue 
tooth coexistence antenna system 202 for WLAN or Blue 
tooth communication. As shown, the WLAN radio device 
204 may comprise separate ports for transmission (TX) and 
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reception (RX) of WLAN packet traf?c. However, a single 
TX/RX port may also be utiliZed for WLAN communica 
tion. 

[0057] The WLAN radio device 204 may be adapted to 
generate a WLAN transmission (TX_WLAN) signal and to 
assert the TX_WLAN signal during WLAN communication. 
The WLAN radio device 204 may also be adapted to receive 
a Bluetooth priority (TX_BT) signal from the single chip 
Bluetooth/FM device 206. When the single chip Bluetooth/ 
FM device 206 asserts the TX_BT signal, the transmission 
of WLAN traf?c from the WLAN radio device 204 may be 
disabled. No polling or interrupt-driven mechanism need be 
utiliZed. In this regard, disabling the transmission path in the 
WLAN radio device 204 may be performed by, for example, 
utiliZing a general purpose input/output (GPIO) pin. This 
approach may be similar to disabling a WLAN device in 
airplanes so that passengers may be sure the radios in their 
portable devices are turned off and cannot interfere with the 
airplane’s systems. When the Single chip Bluetooth/FM 
device 206 deasserts the TX_BT signal, the transmission of 
WLAN traf?c from the WLAN radio device 204 may be 
enabled. Firmware operating in the WLAN radio device 204 
may track the traf?c status when WLAN transmission is 
disabled and may utiliZe the traf?c status to resume com 
munications once WLAN transmission is enabled. 

[0058] The single chip Bluetooth/FM device 206 may 
comprise suitable logic, circuitry, and/or code that may be 
adapted to process Bluetooth protocol packets for commu 
nication and/or FM data for communication. As shown, the 
single chip Bluetooth/FM device 206 may comprise a single 
port for transmission and reception (TX/RX) of Bluetooth 
packet traf?c and/or FM data communication. The single 
chip Bluetooth/FM device 206 may be adapted to generate 
the TX_BT signal and to assert the signal when Bluetooth 
frames are available for communication. The TX_BT signal 
may be transferred to the WLAN radio device via a GPIO 
pin in the Single chip Bluetooth/FM device 206. The single 
chip Bluetooth/FM device 206 may also be adapted to 
deassert the TX_BT signal when communication of the 
Bluetooth frames has been completed. US. Application Ser. 
No. (Attorney Docket No. 16663US02) provides a 
detailed description of a single chip comprising an inte 
grated Bluetooth radio and an integrated FM radio and is 
hereby incorporated herein by reference in its entirety. In 
this regard, FIGS. 6A-6B provide an exemplary implemen 
tation of a single chip integrated Bluetooth radio and FM 
radio device and an exemplary coexistence operation with a 
WLAN device respectively. 

[0059] In some instances, either the WLAN radio device 
204 or the single chip Bluetooth/FM device 206 may be 
disabled and the wireless terminal may not operate in a 
coexistence mode. When the WLAN radio device 204 is 
disabled, the WLAN/Bluetooth coexistence antenna system 
202 may utiliZe a default con?guration to support Bluetooth 
communication. When the single chip Bluetooth/FM device 
206 is disabled, the antenna controller 208 may con?gure the 
WLAN/Bluetooth coexistence antenna system 202 to sup 
port WLAN communication. 

[0060] FIG. 2B is a block diagram of an exemplary 
WLAN/Bluetooth collaborative radio architecture with the 
WLAN device con?guring the antenna system and the single 
chip BT and FM device having separate TX and RX ports, 














