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Description

BACKGROUND

[0001] The present disclosure relates generally to ra-
dio communications, and more particularly to techniques
for communicating data with use of first and second radio
frequency (RF) transceiver modules of a mobile commu-
nication device.
[0002] Mobile communication devices configured to
operate in accordance with IEEE 802.11 standards or
the like may communicate in wireless local area networks
(WLANs). Such mobile devices may also include a co-
located, low-power, radio operative in accordance with
BLUETOOTH® standards. BLUETOOTH® is a regis-
tered trademark of Bluetooth SIG, Inc.
[0003] Interference resulting from inquiry or paging
communication functions of the BLUETOOTH® radio for
discovery may have a negative impact on WLAN com-
munication functions, such as a voice telephony function.
Other networks and environments may experience the
same or similar problems.
[0004] What are needed are methods and apparatus
to overcome these and other related deficiencies of the
prior art.
[0005] WO-A-2006090254 discloses a wireless termi-
nal having a controller coupled to a first transceiver op-
erating in a personal area network (PAN) and a second
transceiver operating in a wireless local area network
(WLAN) in substantially the same communications band
wherein the controller assigns a higher transmission pri-
ority to WLAN data units than to PAN data units when
transmission of the WLAN data units overlaps the PAN
data units, to abort transmission of the PAN data units.
US-A-20100029325 discloses a method for controlling
transmission of signals from an access point to a first
wireless transceiver by limiting transmission of informa-
tion from the associated access point to the first wireless
transceiver to time slots or sub-frames associated with
a second wireless transceiver in which the second wire-
less transceiver does not transmit. WO-A-2008117185
discloses use of a shared time slots in managing the op-
eration of a plurality of radio modules integrated with the
same wireless communication device, wherein use of
shared time slots may be determined locally to the radio
modules based on a relative priority between the wireless
communication mediums sharing a time slot. EP-A-
1928197 discloses a method for a shared antenna control
using the output of a voice activity detector. US-A-
20080247367 discloses a method for scheduling trans-
missions for coexistence of differing wireless radio pro-
tocols wherein transmissions and receptions in one wire-
less frame may be arranged to not temporarily overlap
with transmissions or receptions in another aligned wire-
less frame. WO-A-2008070777 discloses a medium ac-
cess controller (MAC) layer frame work coordinating
transmission and reception of first and second transceiv-
er systems.

[0006] The invention is set out in the claims.
[0007] Embodiments of present invention will now be
described by way of example with reference to attached
figures, wherein:

FIG. 1 is an illustrative representation of a commu-
nication system which includes a wireless commu-
nication network within which a communication de-
vice, such as a mobile communication device, may
operate;
FIG. 2 is a schematic block diagram of a particular
type of mobile communication device;
FIG. 3A is an illustration of the various devices which
may be employed in the technique for use in com-
municating data with use of first and second radio
frequency (RF) transceiver modules;
FIG. 3B is an illustration of the general components
or modules of the mobile communication device
which may be employed in the technique for use in
communicating the data with use of the first and the
second RF transceiver modules;
FIG. 4 is an illustrative example of an exemplary user
interface of the mobile communication device of
FIGs. 1, 2, and 3A-3B;
FIG. 5 is an illustrative representation of memory of
the mobile communication device which includes a
plurality of applications, many of which require some
form of data communications;
FIG. 6 is a flowchart of a method for use in commu-
nicating data with use of the first and second RF
transceiver modules of the mobile communication
device; and
FIGs. 7(a), 7(b), and 7(c) are graphs of timing dia-
grams which illustrate the reservation of timeslots on
the wireless communication link with the first RF
transceiver module for communicating data via the
second RF transceiver module.

DETAILED DESCRIPTION OF THE PREFERRED EM-
BODIMENTS

[0008] As described herein, a mobile communication
device is operative to perform a first communication func-
tion (e.g. an inquiry or paging function for discovery) with
use of a first radio frequency (RF) transceiver (e.g. BLUE-
TOOTH transceiver), and a second communication func-
tion (e.g. voice telephony function) with use of a second
RF transceiver (e.g. IEEE 802.11 transceiver). In re-
sponse to identifying an indication to invoke the first com-
munication function while the second communication
function is being performed, the mobile device reserves
selected timeslots of a wireless communication link with
the first RF transceiver for establishing a synchronous
link. The mobile device then causes data of the first com-
munication function to be communicated, via the first RF
transceiver, during remaining unreserved timeslots of the
wireless communication link. The mobile device further
causes data of the second communication function to be
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communicated, via the second RF transceiver, during
the reserved timeslots of the synchronous link.
[0009] To illustrate one exemplary network architec-
ture within which the techniques of the present disclosure
may be practiced, FIG. 1 is a communication system 100
which includes a wireless local area network (WLAN) 104
within which a mobile communication device 202 may
operate. WLAN 104 has a plurality of wireless access
points (APs) 112, 114, and 116 for wireless communica-
tions with mobile device 202. In the present embodiment,
WLAN 104 and mobile device 202 operate in accordance
with IEEE 802.11 standards. Such WLANs are identifia-
ble by a mobile device 202 from a Set Service Identifier
(SSID) or Extended SSID (ESSID). WLAN 104 also in-
cludes one or more servers 106, a redirect server 108,
and a gateway 110. Server 106 may provide data, appli-
cations, and/or functionality for communication services
in WLAN 104.
[0010] Mobile device 202 may also operate for com-
munications in different LANs/WLANs, such as WLAN
122. Similar to WLAN 104, WLAN 122 has a plurality of
wireless APs 128, 130 and 132, one or more servers 124,
and a gateway 126. In this embodiment, WLAN 122 is a
private communication network of an enterprise (small
company, corporation, etc.) associated with mobile de-
vice 202. Such WLANs 104 and 122 may provide or allow
access to various data and communication services to
its terminals. For example, the WLANs may provide for
access to Internet 120 via the Web browser application,
or voice telephony communication services with use of
Voice over IP (VoIP) communications or other tech-
niques.
[0011] For "push-type" data or message synchroniza-
tion services, mobile device 202 is enabled to maintain
data synchronization with a server (e.g. server 106 or
118) for user data of an application associated with a
user account. The application of mobile device 202 and
the server may be or include, for example, an electronic
mail (e-mail) application program for the communication
of e-mail messages. In this case, the data synchroniza-
tion is a message synchronization for the e-mail messag-
es associated with the user account for an e-mail appli-
cation program. The data synchronization may alterna-
tively or additionally be or include an address book syn-
chronization for address book contacts in an address
book organizer, or a calendar appointment synchroniza-
tion for calendar appointments in a calendar application
program. These and other applications of mobile device
202 are also identified later in relation to FIG. 5. For the
data-synchronized communications, the server main-
tains storage of a mapping of a user account name or
identifier of the user account with a personal identification
number of mobile device 202. When communications are
required with mobile device 202, the personal identifica-
tion number is used to route the messages to/from mobile
device 202 through communication system 100.
[0012] In contrast to WLAN 122, WLAN 104 may be a
public WiFi "hotspot" for public use and include what is

referred to as a "captive portal" or "walled garden." For
devices connected in WLAN 104 via one of wireless APs
112, 114, and 116, gateway 110 is configured to permit
or deny access to the data, applications, and/or function-
ality, as well as to permit or deny external access outside
of WLAN 104 to Internet 120. To do this, gateway 110
has a set of IP address filters which define a set of ad-
dresses that are permissible/impermissible, if any at all,
for access by devices. Access by a device depends on
whether or not a device has been authorized and what
access rights are given upon authorization.
[0013] Typically, when a request by a device in WLAN
104 is made prior to proper authorization, gateway 110
is configured to redirect the request to redirect server
108. In response, redirect server 108 is configured to
respond to mobile device 202 to provide data for produc-
ing information (e.g. a Web page information) which is
rendered in a visual display of mobile device 202 via a
Web browser application. The information may solicit a
user response. For example, the information may solicit
a user registration or login with user fields for entering a
user name and/or password information. As another ex-
ample, the information may solicit a user payment with
user payment fields for entering in user payment infor-
mation. Further, the information may solicit a user ac-
ceptance of terms of use, a license, or a legal disclaimer
(options of "YES" or "NO", or "ACCEPT" or "DECLINE").
Redirect server 108 may be referred to by a different
name depending on any more specific purpose (e.g. au-
thentication server, registration server, user confirmation
server, etc.).
[0014] The user will enter a user response via the Web
browser application, for example, which is sent by mobile
device 202 and received by gateway 110. Gateway 110
identifies whether the received user response is sufficient
(e.g. whether the user name and password match
prestored user name and password information, whether
the user payment is accepted, whether the user accept-
ance is confirmed, etc.). If the user response is deemed
sufficient, gateway 110 permits access to the data, ap-
plications, and/or functionality in or outside of WLAN 104.
[0015] Again, in contrast to WLAN 104, WLAN 122 may
be a private communication network of an enterprise as-
sociated with mobile device 202. For devices attempting
to access WLAN 122 via Internet 120, gateway 126 is
configured to permit or deny internal access to the data,
applications, and/or functionality in WLAN 122. For de-
vices connected in WLAN 122 via one of wireless APs
128, 130, and 132, gateway 126 may be configured to
permit or deny access to the data, applications, and/or
functionality offered via WLAN 122 depending on wheth-
er or not a device has been authorized and what access
rights are given upon authorization.
[0016] Communication may also be configured in ac-
cordance with Generic Access Network (GAN) technol-
ogies. Using GAN based technologies, mobile device
202 may also access communication services from a
core network 134 of a Public Land Mobile Network
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(PLMN) 132 (e.g. cellular). GAN technology may provide,
amongst other things, a voice communication service for
mobile device 202 via the WLAN hotspot. PLMN 132 in-
cludes a core network 134, a plurality of base station
controllers such as a base station controller (BSC) 138
coupled to core network 134, and a plurality of base sta-
tions such as a base station (BS) 140 and a base station
142 coupled to associated BSCs 138. Core network 134,
BSC 138, and BS 140 operate in a conventional fashion
as well-documented. Other PLMNs in the environment
have a similar or the same architecture as PLMN 132.
Such environments may be referred to as cellular tele-
communications networks.
[0017] Communications between WLAN 104 and core
network 134 of PLMN 132 may be facilitated through a
suitable connecting network such as a broadband, wide-
area IP communication network (e.g. the Internet 120)
or any suitable public or private wide area network. Gate-
way/controller or GAN controller (GANC) 136 is provided
between the Internet 120 and core network 134 of PLMN
132 in order to facilitate access to core network 134 by
terminals through alternative links (e.g. radio links wire-
less APs 112, 114, and 116) different than those conven-
tional radio links offered in the PLMN 132 (e.g. radio links
of base stations 140 and 142). Thus, mobile device 202
may also access services of core network 134 of PLMN
132 via WLANs, such as WLAN 104, through use of a
WLAN radio interface as opposed to a cellular telephony
interface. For such communications, GANC 136 and mo-
bile device 202 are adapted to establish and maintain a
(secure) tunnel connection between each other through
the intervening networks. Note that WLAN 104 may be
operator-controlled or provided (e.g. controlled or provid-
ed by the operator associated with PLMN 132), user-
controlled or provided (e.g. controlled or provided by the
end user of mobile device 202), or third-party-controlled
or provided.
[0018] Again, GANC 136 operates in accordance with
GAN based technology (formerly known as Unlicensed
Mobile Access (UMA), and may be or include GANC 136
(formerly known as UMA Network Controller or UNC) or
the like. In this case, terminals including mobile device
202 are enabled with GAN technology for operating in a
GAN mode of operation. GAN methodologies are known
and described in publicly available documentation. Mo-
bile device 202 with GAN-enabled, dual-mode operation
may be within operating range of WLAN 104 for commu-
nications. Upon connecting, mobile device 202 contacts
GANC 136, via WLAN 104 and the Internet 120, to be
authenticated and authorized to access voice and data
communication services of core network of PLMN 132.
If approved, the subscriber’s current location information
is stored in core network 134 of PLMN 132 and, from that
point on, all voice and data traffic for mobile device 202
is routed to the device via WLAN 104, in contrast to a
radio access network (RAN) of PLMN 132 which includes
BSC 138 and BSs 140 and 142. In this state, mobile
device 202 is operating in a GAN mode of operation.

When a call is established for mobile device 202 while
operating within WLAN 104, the call connection for the
call is routed within core network 134 but RF resources
of WLAN 104 are utilized.
[0019] Today, mobile device 202 may be further con-
figured to enter into an access point (AP) mode of oper-
ation, so that other communication devices (such as a
mobile device 292 of FIG. 1) may associate with them
for direct RF communications therebetween. This AP
mode of operation, which may be referred to as a "Micro-
AP mode", provides a benefit due to the high data rates
available over WLAN links. For this purpose, the devices
may operate in accordance with IEEE 802.11 CLPP
(Configuration and Low Power Profile) and/or IEEE
802.11 AMP (Alternate MAC/PHY) standards. Here,
again, the data may be communicated directly between
the mobile devices 202 and 292 without the data travers-
ing any wireless network infrastructure, where one of the
mobile devices is set to operate or serve as an access
point (AP) (switching operation from as an end terminal)
and the other communication device operates as an end
terminal to associate and connect with the AP (i.e. the
mobile device operating as an AP) for communications.
It is possible that when mobile device 202 operates in
the AP mode, it may also operate as a client with another
AP.
[0020] Referring now to FIG. 2, electrical components
of a typical mobile communication device 202 (e.g. a mo-
bile station, mobile terminal, or user equipment "UE", or
the like) which operates with wireless APs of communi-
cation system 100 of FIG. 1 will be described. Mobile
device 202 may be representative of one or more termi-
nals shown and described in relation to FIG. 1. Mobile
device 202 may be a two-way communication device
having at least voice and/or advanced data communica-
tion capabilities, including the capability to communicate
with other computer systems. Also, mobile device 202
may be a wireless communication device which operates
in accordance with an IEEE 802.11 standards. Depend-
ing on the functionality provided by mobile device 202, it
may be referred to as a data messaging device, a two-
way pager, a cellular-type telephone with data messag-
ing capabilities, a wireless Internet appliance, or a data
communication device (with or without telephony capa-
bilities).
[0021] As shown in FIG. 2, mobile device 202 is adapt-
ed to wirelessly communicate with wireless APs of
WLANs, such as AP 116 of WLAN 104 of FIG. 1. For
communication with AP 116, mobile device 202 utilizes
a communication subsystem 211. Depending on the type
of device, mobile device 202 may also be adapted to
wirelessly communicate with other systems such as cel-
lular telecommunication systems. With such configura-
tion, mobile device 202 may be referred to as a "dual
mode" mobile device. Although mobile device 202 may
have separate and independent subsystems for these
purposes, at least some portions or components of these
otherwise different subsystems may be shared where
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possible.
[0022] Communication subsystem 211 includes a re-
ceiver 212, a transmitter 214, and associated compo-
nents, such as one or more (e.g. embedded or internal)
antenna elements 216 and 218, local oscillators (LOs)
213, and a processing module such as a baseband (BB)
and media access control (MAC) processing module 220.
Communication subsystem may be or referred to as a
radio frequency (RF) transceiver or wireless transceiver.
As will be apparent to those skilled in the field of com-
munications, the particular design of communication sub-
system 211 depends on the communication network in
which mobile device 202 is intended to operate. In the
present disclosure, communication subsystem 211 (in-
cluding its associated processor/processing compo-
nents) are operative in accordance with IEEE 802.11
standards.
[0023] Mobile device 202 may send and receive com-
munication signals through the network after required
network procedures have been completed. Signals re-
ceived by antenna 216 through the network are input to
receiver 212, which may perform such common receiver
functions as signal amplification, frequency down con-
version, filtering, channel selection, and like, and in ex-
ample shown in FIG. 2, analog-to-digital (A/D) conver-
sion. A/D conversion of a received signal allows more
complex communication functions such as demodulation
and decoding to be performed in BB/MAC processing
module 220. In a similar manner, signals to be transmitted
are processed, including modulation and encoding, for
example, by BB/MAC processing module 220. These
processed signals are input to transmitter 214 for digital-
to-analog (D/A) conversion, frequency up conversion, fil-
tering, amplification and transmission through the net-
work via antenna 218. BB/MAC processing module 220
not only processes communication signals, but may also
provide for receiver and transmitter control. Note that re-
ceiver 212 and transmitter 214 may share one or more
antennas through an antenna switch (not shown in FIG.
2), instead of having two separate dedicated antennas
216 and 218 as shown.
[0024] Since mobile device 202 may be a handheld
portable battery-powered device, it also includes a bat-
tery interface 254 for receiving one or more rechargeable
batteries 256. Such a battery 256 provides electrical pow-
er to most if not all electrical circuitry in mobile device
202, and battery interface 254 provides for a mechanical
and electrical connection for it. Battery interface 254 is
coupled to a regulator (not shown in FIG. 2) that provides
a regulated voltage V to all of the circuitry.
[0025] Mobile device 202 includes a microprocessor
238 (one type of processor or controller) that controls
overall operation of mobile device 202. This control in-
cludes the communication techniques of the present dis-
closure. Communication functions, including at least data
and voice communications, are performed through com-
munication subsystem 211. Microprocessor 238 also in-
teracts with additional device subsystems such as a dis-

play 222, a flash memory 224, a random access memory
(RAM) 226, auxiliary input/output (I/O) subsystems 228,
a serial port 230, a keyboard 232, a speaker 234, a mi-
crophone 236, a (short-range) communication subsys-
tem 240, and any other device subsystems generally
designated at 242. Some of the subsystems shown in
FIG. 2 perform communication-related functions, where-
as other subsystems may provide "resident" or on-device
functions. Notably, some subsystems, such as keyboard
232 and display 222, for example, may be used for both
communication-related functions, such as entering a text
message for transmission over a communication net-
work, and device-resident functions such as a calculator
or task list. Keyboard 232 may be a complete alphanu-
meric keyboard and/or telephone-type keypad. On the
other hand, keyboard 232 and display 222 may be re-
placed or enhanced with a touch screen display or other
suitable input mechanism, or replaced or enhanced with
a voice-activated input module.
[0026] Operating system software used by microproc-
essor 238 may be stored in a persistent store such as
flash memory 224, which may alternatively be a read-
only memory (ROM) or similar storage element (not
shown). Those skilled in the art will appreciate that the
operating system, specific device applications, or parts
thereof, may be temporarily loaded into a volatile store
such as RAM 226. Microprocessor 238, in addition to its
operating system functions, enables execution of soft-
ware applications on mobile device 202. A predetermined
set of applications that control basic device operations,
including data and/or voice communication applications,
will normally be installed on mobile device 202 during its
manufacture. This includes applications or modules
which are configured to perform the network selection
techniques of the present disclosure. For this reason,
microprocessor 238 (and any other processor(s) or mod-
ules of mobile device 202) may enable execution of par-
ticular applications or modules for performing enhanced
network selection techniques for access to multiple ag-
gregator services.
[0027] Another application that may be loaded onto
mobile device 202 may be a personal information man-
ager (PIM) application having the ability to organize and
manage data items relating to user such as, but not lim-
ited to, e-mail, calendar events, voice mails, appoint-
ments, and task items. The PIM application has the ability
to send and receive data items via the wireless network.
In one embodiment, PIM data items are seamlessly in-
tegrated, synchronized, and updated via the wireless net-
work, with the wireless device user’s corresponding data
items stored and/or associated with a host computer sys-
tem thereby creating a mirrored host computer on mobile
device 202 with respect to such items. This is especially
advantageous where the host computer system is the
wireless device user’s office computer system. Additional
applications may also be loaded onto mobile device 202
through network, an auxiliary I/O subsystem 228, serial
port 230, (short-range) communication subsystem 240,
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or any other suitable subsystem 242, and installed by a
user in RAM 226 or a non-volatile store (not shown) for
execution by microprocessor 238. Such flexibility in ap-
plication installation increases the functionality of mobile
device 202 and may provide enhanced on-device func-
tions, communication-related functions, or both. For ex-
ample, secure communication applications may enable
electronic commerce functions and other such financial
transactions to be performed using mobile device 202.
[0028] In a data communication mode, a received sig-
nal such as a text message, an e-mail message, or web
page download will be processed by communication sub-
system 211 and input to microprocessor 238. Microproc-
essor 238 may further process the signal for output to
display 222 or alternatively to auxiliary I/O device 228. A
user of mobile device 202 may also compose data items,
for example, using keyboard 232 in conjunction with dis-
play 222 and possibly auxiliary I/O device 228. In accord-
ance with the present techniques, microprocessor 238
may process outgoing message requests and incoming
responses described later in relation to FIGs. 3A-3B,
whether or not such processing is part of the Web brows-
er application. The composed items may be transmitted
over a communication network through communication
subsystem 211.
[0029] For voice communications, the overall opera-
tion of mobile device 202 is substantially similar, except
that the received signals would be output to speaker 234
and signals for transmission would be generated by mi-
crophone 236. Alternative voice or audio I/O subsystems,
such as a voice message recording subsystem, may also
be implemented on mobile device 202. Although voice
or audio signal output may be accomplished primarily
through speaker 234, display 222 may also be used to
provide an indication of the identity of a calling party,
duration of a voice call, or other voice call related infor-
mation, as some examples.
[0030] Serial port 230 in FIG. 2 is normally implement-
ed in a personal digital assistant (PDA)-type communi-
cation device for which synchronization with a user’s
desktop computer is a desirable, albeit optional, compo-
nent. Serial port 230 enables a user to set preferences
through an external device or software application and
extends the capabilities of mobile device 202 by providing
for information or software downloads to mobile device
202 other than through a wireless communication net-
work. The alternate download path may, for example, be
used to load an encryption key onto mobile device 202
through a direct and thus reliable and trusted connection
to thereby provide secure device communication.
[0031] Short-range communications subsystem 240 of
FIG. 2 is an additional component that provides for com-
munication between mobile device 202 and different sys-
tems or devices, which need not necessarily be similar
devices. In this embodiment, communication subsystem
240 is a BLUETOOTH® communication module to pro-
vide for communication with similarly enabled systems
and devices. Note that the BLUETOOTH® standards

may be defined by or based on BLUETOOTH® Specifi-
cation Version 2.0, Volumes 1 and 2, for example.
[0032] Note that, in the specific embodiment of the
present disclosure, communication subsystem 240 may
be deemed to be the first RF transceiver module opera-
tive in accordance with a first communication protocol,
and communication subsystem 211 may be deemed to
be the second RF transceiver module operative in ac-
cordance with a second communication protocol, oper-
ation which is described in more detail later in relation to
FIG. 3A-3B and FIGs. 6-7.
[0033] Referring ahead to FIG. 4, which is shown is an
illustrative representation of an exemplary user interface
402 of a communication device (mobile device 202 of
FIGs. 1 and 2). Mobile device 202 includes at least dis-
play 222, keyboard 232, speaker 234, microphone 236,
and a cursor or view positioning mechanism such as a
positioning wheel 410 (e.g. a scrollwheel) or a trackball
433. Although shown enlarged in FIG. 4 for clarity, this
mobile communication device 202 is sized to be a hand-
held portable device. As an alternative to or in addition
to positioning wheel 410 and/or trackball 433, a wide
range of one or more pointing or cursor/view positioning
mechanisms such as a touch pad, a joystick button, a
mouse, a touchscreen, a tablet, or other whether pres-
ently known or unknown, may be employed. The cursor
may be or include a pointer, a movable item or other
visual cue used to mark a position or point to another
item on a display, in order to, for example, indicate posi-
tion for data entry or for selection of the other item.
[0034] Keys 428 of keyboard 232 are disposed on a
front face of a housing 406 and positioning wheel 410 is
disposed at a side of housing 406. Keyboard 232 is in
the example form of a reduced QWERTY keyboard in-
cluding a plurality of keys 428 that serve as input mem-
bers. It can be seen that the arrangement of the charac-
ters 448 on keys 428 of keyboard 424 is generally of the
QWERTY arrangement, albeit with many of keys 428 in-
cluding two of characters 448. In the example depiction
of keyboard 424, many of keys 428 include two charac-
ters, such as including a first character 452 and a second
character 456 assigned thereto. Characters may include
letters, digits, symbols and the like and can additionally
include ideographic characters, components thereof,
and the like. One of keys 428 of keyboard 424 includes
as the characters 448 thereof the letters "Q" and "W",
and an adjacent key 428 includes as the characters 448
thereof the letters "E" and "R". Keyboard 424 may be of
other configurations, such as an AZERTY keyboard, a
QWERTZ keyboard, a Dvorak keyboard, or other key-
board or keypad arrangement, and either reduced or not
reduced (i.e. full). In a "full" or non-reduced keyboard or
keypad arrangement, each key has a single letter (not
multiple letters) of the alphabet assigned to it.
[0035] Among keys 428 of keyboard 232 are a
<NEXT> key 440 and an <ENTER> key 444. The
<NEXT> key 440, wherein, for example, "<NEXT>" may
be a symbol or may be the word "next" provided (e.g.
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printed) on the key, may be pressed to provide a selection
input to the processor and provides substantially the
same selection input as is provided by a rotational input
of positioning wheel 410. Since <NEXT> key 440 is pro-
vided adjacent a number of other keys 428 of keyboard
232, the user can provide a selection input to the proc-
essor substantially without moving the user’s hands away
from the keyboard 232 during a text entry operation. An-
other key, the <ESC> key 445 is disposed on the side of
housing 406 adjacent positioning wheel 438, although
the same or similar key may be disposed as part of key-
board 232. Among keys 428 of the keyboard 424 addi-
tionally is a <DEL> key 486 that can be provided to delete
a text entry.
[0036] Positioning wheel 410 may serve as another
input member and is both rotatable, as is indicated by an
arrow 412, to provide selection inputs to the processor,
and also can be pressed in a direction generally toward
housing 406, as is indicated by an arrow 414 to provide
another selection input to the processor.
[0037] Display 222 may include a cursor 484 that de-
picts generally where the next input or selection from
user interface 402 will be received. Display 222 is shown
in FIG. 4 as displaying a home screen that represents a
number of applications 586 (Figure 3 shows some of the
example possible applications 86) depicted as corre-
sponding discrete icons 488. Icons 488 include, for ex-
ample, an Electronic Mail (E-Mail) icon 490, a Calendar
icon 492, an Address Book icon 494, a Tasks icon 496,
a Messages icon 497, a MemoPad icon 498, and a
Search icon 499, respectively.
[0038] As shown now further in FIG. 5, memory 224 of
the mobile device includes a plurality of applications or
routines 586 associated with the visually displayed icons
488 of FIG. 4 for the processing of data. Applications 586
may be in any of a variety of forms such as, without lim-
itation, software, firmware, and the like. Applications 586
include, for example, an Electronic Mail (E-Mail) applica-
tion 588 (FIG. 5) associated with E-mail icon 490 (FIG.
4), a Calendar application 590 (FIG. 5) associated with
Calendar icon 492 (FIG. 4), an Address Book application
592 (FIG. 5) associated with Address Book icon 494 (FIG.
4), a Tasks application 594 (FIG. 5) associated with
Tasks icon 496 (FIG. 4), a MemoPad (Memos) applica-
tion 596 (FIG. 5) associated with MemoPad icon 498, a
Web Browser application 598 (FIG. 5) associated with
Web Browser icon 497 (FIG. 4), a Voice/Telephone ap-
plication 599 (FIG. 5) associated with Voice/Telephone
icon 484, and a Search application 500 (FIG. 5) associ-
ated with Search icon 499 (FIG. 4). An operating system
(OS) program 516 also resides in memory 224.
[0039] The "home" screen output is shown in FIG. 4
as currently active and constitutes the main "ribbon" ap-
plication for displaying the icons 488 shown. An applica-
tion, such as E-mail application 588 of FIG. 5, may then
be initiated (opened or viewed) from user interface 402
by providing a suitable user input to it. For example, E-
mail application 588 may be initiated (opened or viewed)

by rotating positioning wheel 410 to highlight E-mail icon
490 and providing a selection input by translating posi-
tioning wheel 410 in the direction indicated by arrow 438.
As another example, display 222 displays icon 499 as-
sociated with Search application 500 and accepts input
from positioning wheel 410 to initiate a search from that
icon 499. Applications 586 may be additionally or alter-
natively initiated (opened or viewed) from user interface
402 by providing another suitable input to it, such as by
suitably rotating or "rolling" trackball 433 and providing
a selection input by, for example, pushing the trackball
433 (e.g. somewhat similar to positioning wheel 410 ex-
cept into the plane of FIG. 4).
[0040] Movement, navigation, and/or scrolling with use
of a cursor/view positioning mechanism is beneficial giv-
en the relatively large size of visually displayed informa-
tion and the compact size of display 222 of FIG. 4, and
since information and messages are typically only par-
tially presented in the limited view of display 222 at any
given moment. As previously described, positioning
wheel 410 is one helpful cursor/view positioning mech-
anism to achieve such movement. Positioning wheel 410,
which may be referred to as a scrollwheel, specifically
includes a circular disc which is rotatable about a fixed
axis of housing 302 and may be rotated by the end user’s
index finger or thumb. When the information or message
is being partially displayed, an upwards rotation of posi-
tioning wheel 410 causes an upwards scrolling such that
display 222 presents viewing of an upper portion of the
information or message. Similarly, a downwards rotation
of positioning wheel 410 causes a downwards scrolling
such that display 222 presents viewing of a lower portion
of the information or message. Positioning wheel 410 is
mounted along a fixed linear axis such that the end user
can depress positioning wheel 410 inwards toward hous-
ing 406 (e.g. with the end user’s index finger or thumb)
for selection of information. Again, see the direction in-
dicated by an arrow 414 of positioning wheel 410 shown.
[0041] Although a specific mobile device 202 has just
been described, any suitable mobile communication de-
vice or terminal may be part of the inventive methods and
apparatus which will be described in fuller detail below.
Note that many components of mobile device 202 shown
and described may not be included (e.g. a full QWERTY
keypad may be optional). Again, keyboard 232 and dis-
play 222 may be substituted or enhanced with a touch
screen display or other suitable input mechanism, or en-
hanced or replaced with a voice-activated input module.
Also, although the description of the architecture relates
to a specific example for illustration, where the WLAN is
an IEEE 802.11-based network, different environments
may be applicable as well. The wireless network may be
a WiMAX-based network (i.e, IEEE 802.16), or an Ultra-
WideBand (UWB)-based network (i.e. IEEE 802.15), as
a few examples,
[0042] Referring back now to FIG. 3A, a depiction of
the various devices which may be employed in the tech-
nique for use in communicating data in accordance with
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the present disclosure is shown. The devices in FIG. 3A
include mobile device 202, a communication device 292,
and access point (AP) 116 of the WLAN 104 (FIG. 1).
[0043] As is generalized in FIG. 3A, mobile device 202
includes one or more processors 238 (e.g. microproces-
sor 238 of FIG. 2), a user interface 222/232 (e.g. dis-
play/keyboard 222/232 of FIG, 2) coupled to the one or
more processors 238, a first RF transceiver module 240
(e.g. communication subsystem 240 of FIG. 2), and a
second RF transceiver module 211 (e.g. communication
subsystem 211 of FIG. 2). An antenna 315 may be shared
with and coupled to first and second RF transceiver mod-
ules 240 and 211. As shown, first and second RF trans-
ceivers modules 240 and 211 are collocated in mobile
device 202 with the one or more processors 238 (e.g.
within the same housing unit of mobile device 202).
[0044] First RF transceiver module 240 operates in ac-
cordance with a first communication protocol standard,
and second RF transceiver module 211 operates in ac-
cordance with a second communication protocol stand-
ard different from the first communication protocol stand-
ard. In the embodiment described, the first communica-
tion protocol of first RF transceiver module 240 is a BLUE-
TOOTH® communication protocol, and the second com-
munication protocol of second RF transceiver module
211 is an IEEE 802.11 communication protocol.
[0045] In addition, first RF transceiver module 240 op-
erates to communicate data over one or more first RF
channels of a first RF band and second RF transceiver
module 211 operates to communicate data over one or
more second RF channels of a second RF band that over-
laps with the first RF band, Alternatively, first RF trans-
ceiver module 240 may operate to communicate data
over one or more first RF channels of a first RF band and
second RF transceiver module 211 may operate to com-
municate data over one or more second RF channels of
a second RF band with little or no overlap with the first
RF band, but cross-channel interference between the
first and the second RF bands is possible or realizable.
[0046] In the present embodiment, the relevant RF
band may be the 2.4 GigaHertz (GHz) band. The first
communication protocol, which may be the BLUE-
TOOTH® communication protocol, employs adaptive fre-
quency hopping (AFH) using a plurality of RF channels.
In BLUETOOTH®, there are eighty (80) RF channels,
where each RF channel has a bandwidth of one (1) Meg-
aHertz (MHz). On the other hand, the second communi-
cation protocol, which may be an IEEE 802.11 commu-
nication protocol, utilizes a different plurality of RF chan-
nels in the same RF band. In IEEE 802.11, there are
fourteen (14) fixed RF channels, where each RF channel
has a bandwidth of twenty-two (22) MHz. Each IEEE
802.11 channel overlaps with exactly 22 specific BLUE-
TOOTH® channels. In other environments or embodi-
ments, a different number of RF channels may be over-
lapping.
[0047] Communication device 292 may include one or
more processors 302, a user interface 306 coupled to

the one or more processors 302, and an RF transceiver
module 304 coupled to one or more processors 302. RF
transceiver module 304 may be operative in accordance
with the first communication protocol (e.g. BLUE-
TOOTH® communication protocol).
[0048] In the embodiment described, communication
device 292 may be a wireless peripheral device, such as
an audio headset or earpiece, or other suitable periph-
eral, for use with mobile device 202. As such, communi-
cation device 292 may provide an additional (wireless)
user interface for mobile device 202. User interface 306
of communication device 292 may include one or more
user input keys, a speaker (or earpiece), and/or a micro-
phone (not shown in FIG. 3A).
[0049] Communication device 292 may be utilized as
the peripheral/user interface when wireless communica-
tions is established between mobile device 202 and com-
munication device 292. In particular, data (such as voice
data) may be communicated between the devices 292
and 202 in accordance with the first communication pro-
tocol between first RF transceiver module 240 of mobile
device 202 and RF transceiver module 304 of commu-
nication device 292.
[0050] In an alternative embodiment, communication
device 292 may be a mobile communication device (or
an end terminal) which is similar in make, construction,
and operation as mobile device 202. In such case, com-
munication device 292 may further include an additional
RF transceiver module (not shown in FIG. 3A) which may
be operative in accordance with the second communica-
tion protocol (e.g. the IEEE 802.11 communication pro-
tocol). If communication device 292 includes the addi-
tional RF transceiver module operative in accordance
with the second communication protocol, and may also
be set to operate in accordance with an "AP mode" of
operation, then data may also be communicated directly
between second RF transceiver module 211 of mobile
device 202 and the additional RF transceiver module of
communication device 292. For example, communica-
tion device 292 may further operate in accordance with
IEEE 802.11 CLPP (Configuration and Low Power Pro-
file) and/or IEEE 802.11 AMP (Alternate MAC/PHY)
standards to provide this feature. In such case, data may
be communicated directly between devices 202 and 292
without the data traversing any wireless network infra-
structure in accordance with the second communication
protocol, where communication device 292 is set to op-
erate or serve as an AP (i.e. switching operation from an
end terminal) and mobile device 202 operates as an end
terminal to associate and connect with communication
device 292 for communications.
[0051] AP 116 of the WLAN includes one or more proc-
essors 308 and an RF transceiver module 310 operative
in accordance with the second communication protocol
(e.g. the IEEE 802.11 communication protocol). Data
may be communicated between mobile device 202 and
AP 116 in accordance with the second communication
protocol between second RF transceiver module 240 of
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mobile device 202 and RF transceiver module 310 of AP
116.
[0052] As shown, communication using first RF trans-
ceiver module 240 of mobile device 202 is indicated in
FIG. 3A as "Communication #1". Such communication
may be part of an inquiry or paging function of mobile
device 202 for discovery, either function of which may be
performed with use of first RF transceiver module 240 in
accordance with the first communication protocol. On the
other hand, communication using second RF transceiver
module 202 of mobile device 202 is indicated in FIG. 3A
as "Communication #2". Such communication of mobile
device 202 may be part of a voice telephony function
(VoIP call) or other user data communication function of
mobile device 202, which may be performed with use of
second RF transceiver module 211 in accordance with
the second communication protocol.
[0053] FIG. 3B is an illustration of the general compo-
nents or modules of the mobile device 202 which may
be employed in the method for use in communicating
data in accordance with the present disclosure. Mobile
device 202 is shown to include a first communication
function or application 320, a second communication
function or application 322, and a coordinator module
324 operative to coordinate communications of first and
second RF transceiver modules 240 and 211. As de-
scribed earlier, first communication function 320 of mo-
bile device 202 may be an inquiry or paging function for
discovery, or any other suitable function which makes
use of first RF transceiver module 240. Second commu-
nication function 322 of mobile device 202 may be a voice
telephony function (e.g. VoIP call), other user data com-
munication function, or any other suitable function which
makes use of second RF transceiver module 211.
[0054] First and second RF transceiver modules 240
and 211 include firmware modules 326 and 328, respec-
tively, to instruct appropriate operation. Firmware mod-
ules 326 and 328 include packet traffic arbitration (PTA)
modules to control and arbitrate use of the RF band for
communications using first and second RF transceiver
modules 240 and 211. First and second RF transceiver
modules 240 and 211 may be provided different integrat-
ed circuit (IC) devices or chips, where a bus (i.e. a three-
wire bus) is provided for communications therebetween.
In an alternative embodiment, first and second RF trans-
ceiver modules 240 and 211 are provided on the same
IC device or chip.
[0055] Referring ahead now to FIG. 6, a flowchart of
an illustrative method for use in communicating data with
use of first and second RF transceiver modules of a com-
munication device. The communication device which
employs the method is generally configured to operate
as an end terminal in a wireless communication network.
Specifically, the method of FIG. 6 may be performed by
mobile device 202 described in relation to FIGs. 1-5, and
utilize the components and devices as described. In gen-
eral, the techniques described in relation to the flowchart
of FIG. 6 may be performed by one or more controllers

or processors of the communication device with use of
its first and second RF transceiver modules. A computer
program product which may embody the technique may
include a computer readable medium (e.g. memory of
the communication device, computer disk, CD-ROM,
etc.) having computer instructions stored therein which
are executable by the one or more processors of the com-
munication device for performing the technique. Specific
actions for advantageous operation per the present dis-
closure, for reservation and use of the timeslots of the
wireless communication link, may be performed in and
by coordinator module 324 of FIG. 3B.
[0056] Beginning at a start block 602 of FIG. 6, the
communication device is configured to provide a first
communication function which makes use of the first RF
transceiver module and the second communication func-
tion which makes use of a second RF transceiver module
(step 604 of FIG. 6A). The first communication function
may be an inquiry or paging function for discovery, or
any other suitable function which makes use of the first
RF transceiver module, whereas the second communi-
cation function may be a voice telephony function, other
user data communication function, or any other suitable
function which makes use of the second RF transceiver
module.
[0057] The first RF transceiver module operates in ac-
cordance with a first communication protocol and the sec-
ond RF transceiver module operates in accordance with
a second communication protocol that is different from
the first communication protocol. The first and second
communication protocols are defined from and in differ-
ent communication standards, Also, the first RF trans-
ceiver module operates for communication over one or
more first RF channels of a first RF band, and the second
RF transceiver module operates for communication over
one or more second RF channels of a second RF band
that overlaps with the first RF band.
[0058] The communication device operates to perform
the second communication function for communicating
data with use of the second RF transceiver module (step
606 of FIG. 6). In the illustrative example, the second
communication function is the voice telephony function,
where the communication device operates in a two-way
voice call using VoIP communications via the AP of the
WLAN. For example, see "Communication #2" in FIG. 3A.
[0059] The communication device further operates to
regularly monitor for an indication for requesting or in-
voking the first communication function (step 608 of FIG.
6). In the illustrative technique, the first communication
function is an inquiry or paging function for discovery for
identifying available devices for communications within
a surrounding area of the communication device. Note
however that, if the first communication function is in-
voked while the second communication function is being
performed, communications may be undesirably disrupt-
ed unless particular actions are taken to prevent such
disruption.
[0060] In the present technique, in response to identi-
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fying the indication for invoking the first communication
function in step 608 while the second communication
function is being performed, the communication device
operates to reserve selected timeslots of a wireless com-
munication link with the first RF transceiver module (step
610 of FIG. 6). The reservation of timeslots with the first
RF transceiver module is made in accordance with the
first communication protocol. Reserving the selected
timeslots of the wireless communication link causes the
first RF transceiver module to prohibit the communication
of the data during such selected timeslots. The reserved
timeslots of the wireless communication link will not be
utilized for the communication of data of the first commu-
nication function via the first RF transceiver module, but
rather be kept "clear" so that the second RF transceiver
module may (continue to) communicate data of the sec-
ond communication function without disruption.
[0061] The communication device then causes the da-
ta for the first communication function to be communi-
cated via the first RF transceiver module during remain-
ing, unreserved timeslots of the wireless communication
link (step 612 of FIG. 6), per the request. See e.g, "Com-
munication #1" in FIG. 3A. Further, the communication
device causes the data of the second communication
function to be communicated via the second RF trans-
ceiver module during the reserved timeslots (step 614 of
FIG. 6). See again e.g. "Communication "2" in FIG. 3A.
[0062] Thus, communication of data in steps 612 and
614 of FIG. 6 may be performed contemporaneously in
a time-interleaved manner, with little or no communica-
tion disruption between the first and the second RF trans-
ceiver modules.
[0063] In step 610, any suitable number of timeslots of
the wireless communication link may be reserved, such
as one (1), two (2), or three (3) timeslots. In one embod-
iment, the number of timeslots to be reserved with the
first RF transceiver module is selected in accordance with
the bandwidth and/or quality of service (QoS) required
for communications for the second communication func-
tion using the second RF transceiver module, or in ac-
cordance with both the bandwidth/QoS required for com-
munications of the first and the second communication
functions.
[0064] During the communication of the data of the first
and the second communication functions, if the second
communication function requires more or less bandwidth
or QoS, more or less bandwidth or QoS may be provided
by updating the reservation period (i.e. updating the
number of selected timeslots of the reservation).
[0065] In the technique, coordinator module 324 of
FIG. 3B is the entity that is operative to coordinate com-
munications of first and second RF transceiver modules
240 and 211, to issue/withdraw timeslot reservation(s)
to first RF transceiver module 240 in response to the
appropriate indications or signal. On the other hand, the
PTAs of firmware modules 326 and 328 operate to arbi-
trate access to the medium. For example, the PTA of
second RF transceiver module 211 may operate to indi-

cate when second RF transceiver module 211 is permit-
ted to and/or denied from performing communication op-
erations per the slot reservations of first RF transceiver
module 240, which may be based on timing information
received from firmware module 326 of first RF transceiver
module 240 or from coordinator module 324.
[0066] In one embodiment, the reservation of selected
timeslots in step 610 is part of establishing a synchronous
connection-oriented (SCO) link with the first RF trans-
ceiver module per the first communication protocol. Com-
munications of first RF transceiver module during the re-
maining unreserved timeslots. Note that the SCO link
may ordinarily be utilized to carry data (such as voice
data) via the first RF transceiver module per the first com-
munication protocol. In the present technique of FIG. 6,
however, selected timeslots are reserved but no SCO
steam is actually being communicated via the first RF
transceiver module over the reserved SCO link. Instead,
data are being communicated via the second RF trans-
ceiver module during the reserved timeslots of the re-
served SCO link. The number of SCO timeslots to be
reserved may be selected in accordance with the band-
width and/or QoS required for communications for the
second RF transceiver module, or in accordance with
both the bandwidth/QoS required for communications for
the first and the second RF transceiver modules.
[0067] In the embodiment using such reserved SCO
link, in response to identifying the indication to invoke the
first communication function in step 608, coordinator
module 324 of FIG. 3B operates to send a "reserve" com-
mand to first RF transceiver module 240 over a host con-
troller interface (HCI) for the reservation of the selected
timeslots in step 610. However, coordinator module 324
operates to refrain from sending any "start SCO" com-
mand to first RF transceiver module 240 over the HCI
which would ordinarily be issued to actually establish the
SCO link. Again, there is no SCO stream actually being
communicated over the SCO link via first RF transceiver
module 240.
[0068] FIGs. 7(a), 7(b), and 7(c) are graphs of timing
diagrams which illustrate how timeslots may be reserved
on the wireless communication link with the first RF trans-
ceiver module. In FIG. 7(a), the mobile device operates
the first RF transceiver module to perform an inquiry or
page function for discovery; no timeslots are reserved
for any SCO link. The mobile device may send two re-
quests on two different frequencies during slot 1, where
it expects that a discoverable device will be listening. If
the discoverable device happens to be listening on one
of those frequencies, then it will respond in slot 2. If no
response is received in slot 2, then the mobile device
sends two other requests in slot 3, and the sequence
repeats.
[0069] In FIG. 7(b), the mobile device operates to re-
serve selected timeslots for a single SCO link, which in
this case utilizes one-third of the medium. Since the mo-
bile device operates to refrain from interrupting the (sup-
posed) SCO stream on the SCO link, the mobile device
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refrains from sending (and receiving) data for the inquiry
or page function for one-third of the time during these
reserved slots. Instead, the mobile device communicates
the data during the remaining unreserved slots. In FIG.
7(c), the mobile device operates to reserve selected
timeslots for two SCO links, which utilizes two-thirds of
the medium. Since the mobile device operates to refrain
from interrupting the (supposed) SCO streams, the mo-
bile device refrains from sending (and receiving) data for
the inquiry or page function for two-thirds of the time dur-
ing these reserved slots. Again, the mobile device instead
communicates the data during the remaining unreserved
timeslots.
[0070] Thus, as described herein, a mobile communi-
cation device is operative to perform a first communica-
tion function (e.g. inquiry or paging function for discovery)
with use of a first radio frequency (RF) transceiver (e.g.
BLUETOOTH transceiver), and a second communica-
tion function (e.g. voice telephony function) with use of
a second RF transceiver (e.g. IEEE 802.11 transceiver).
In response to identifying an indication to invoke the first
communication function while the second communica-
tion function is being performed, the mobile device re-
serves selected timeslots of a wireless communication
link with the first RF transceiver for establishing a syn-
chronous link. The mobile device then causes data of the
first communication function to be communicated, via the
first RF transceiver, during remaining unreserved times-
lots of the wireless communication link. The mobile de-
vice further causes data of the second communication
function to be communicated, via the second RF trans-
ceiver, during the reserved timeslots of the synchronous
link.
[0071] The above-described embodiments of the
present disclosure are intended to be examples only.
Those of skill in the art may affect alterations, modifica-
tions and variations to the particular embodiments with-
out departing from the scope of the application. In other
environments, for example, the data of the first commu-
nication function may be communicated during the re-
served timeslots and the data of the second communi-
cation function may be communicated during the unre-
served timeslots. The invention described herein in the
recited claims intends to cover and embrace all suitable
changes in technology.

Claims

1. A method in a communication device (202) for pro-
viding communications using first and second radio
frequency "RF" transceiver modules (240, 211) of
the communication device (202), the first RF trans-
ceiver module (240) operating in accordance with a
first communication protocol standard and the sec-
ond RF transceiver module (211) operating in ac-
cordance with a second communication protocol
standard, the method comprising:

reserving (610) selected timeslots of a wireless
communication link with the first RF transceiver
module (240) for establishing a synchronous
link;
causing the reserved timeslots of the synchro-
nous link to be kept clear from the communica-
tion of data of a first communication function
while the data of the first communication function
is communicated via the first RF transceiver
module (240) during remaining unreserved
timeslots of the wireless communication link;
and
causing (614) data of a second communication
function to be communicated via the second RF
transceiver module (211) during the reserved
timeslots of the synchronous link.

2. The method of claim 1, wherein the synchronous link
is a synchronous connection oriented "SCO" link of
the first communication protocol standard.

3. The method of claim 1, wherein the first RF trans-
ceiver module (240) operates to communicate the
data of the first communication function over one or
more first RF channels of a first RF band and the
second RF transceiver module (211) operates to
communicate the data of the second communication
function over one or more second RF channels of a
second RF band that overlaps or has cross-channel
interference with the first RF band.

4. The method of claim 1, wherein the synchronous link
is a synchronous connection oriented "SCO" link of
the first communication protocol standard, and the
reserved timeslots of the SCO link are kept clear
without communicating an SCO stream via the first
RF transceiver module (240).

5. The method of claim 1, wherein the first communi-
cation function comprises an inquiry or paging func-
tion for discovery, and the second communication
function comprises a voice telephony function.

6. The method of claim 1, further comprising:

refraining from causing the data of the second
communication function to be communicated via
the second RF transceiver module (211) during
the remaining unreserved timeslots.

7. The method of claim 1, wherein the first RF trans-
ceiver module (240) operates to communicate the
data of the first communication function in accord-
ance with a BLUETOOTH standard.

8. The method of claim 1, wherein the second RF trans-
ceiver module (211) operates to communicate the
data of the second communication function in ac-
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cordance with an IEEE 802.11 standard.

9. The method of claim 1, wherein the act of causing
data of the second communication function to be
communicated via the second RF transceiver mod-
ule (211) during the reserved timeslots comprises
causing the data of the second communication func-
tion to be communicated between the second RF
transceiver (211) and a third RF transceiver module
(310) of an access point (116) of a wireless commu-
nication network (104).

10. The method of claim 1, wherein the act of reserving
(610) the selected timeslots is performed in response
to identifying an indication to invoke the first commu-
nication function while the second communication
function is being performed.

11. The method of claim 1, which is embodied as com-
puter instructions stored in memory of the mobile
communication device (202).

12. A communication device (202), comprising:

a first radio frequency "RF" transceiver module
(240) being arranged to operate in accordance
with a first communication protocol standard;
a second RF transceiver module (211) being ar-
ranged to operate in accordance with a second
communication protocol standard;
one or more processors coupled to the first and
the second RF transceiver modules (240, 211);
the one or more processors (240) being ar-
ranged to:

reserve (610) selected timeslots of a wire-
less communication link with the first RF
transceiver module (240) for establishing a
synchronous link;
cause the reserved timeslots of the syn-
chronous link to be kept clear from the com-
munication of data of a first communication
function while the data of the first commu-
nication function is communicated via the
first RF transceiver module (240) during re-
maining unreserved timeslots of the wire-
less communication link; and
cause (614) data of a second communica-
tion function to be communicated via the
second RF transceiver module (211) during
the reserved timeslots of the synchronous
link.

13. The communication device (202) of claim 12, where-
in the synchronous link is a synchronous connection
oriented "SCO" link of the first communication pro-
tocol standard.

14. The communication device (202) of claim 12, where-
in the first RF transceiver module (240) is arranged
to communicate the data of the first communication
function over one or more first RF channels of a first
RF band and the second RF transceiver module
(211) is arranged to communicate the data of the
second communication function over one or more
second RF channels of a second RF band that over-
laps or has cross-channel interference with the first
RF band.

15. The communication device (202) of claim 12, further
comprising:

wherein the first communication function com-
prises an inquiry or paging function for discov-
ery, and the second communication function
comprises a voice telephony function;
wherein the first RF transceiver module is ar-
ranged to communicate the data of the first com-
munication function in accordance with a BLUE-
TOOTH standard; and
wherein the second RF transceiver module is
arranged to communicate the data of the second
communication function in accordance with an
IEEE 802.11 standard.

Patentansprüche

1. Ein Verfahren in einer Kommunikationsvorrichtung
(202) zum Vorsehen von Kommunikationen unter
Verwendung von ersten und zweiten Funkfre-
quenz(RF - radio frequency)-Transceiver-Modulen
(240, 211) der Kommunikationsvorrichtung (202),
wobei das erste RF-Transceiver-Modul (240) in
Übereinstimmung mit einem ersten Kommunikati-
onsprotokollstandard arbeitet und das zweite RF-
Transceiver-Modul (211) in Übereinstimmung mit ei-
nem zweiten Kommunikationsprotokollstandard ar-
beitet, wobei das Verfahren aufweist:

Reservieren (610) ausgewählter Zeitschlitze ei-
ner drahtlosen Kommunikationsverbindung mit
dem ersten RF-Transceiver-Modul (240) zur
Herstellung einer synchronen Verbindung;
Veranlassen, dass die reservierten Zeitschlitze
der synchronen Verbindung von der Kommuni-
kation von Daten einer ersten Kommunikations-
funktion frei gehalten werden, während die Da-
ten der ersten Kommunikationsfunktion über
das erste RF-Transceiver-Modul (240) während
verbleibender nicht-reservierter Zeitschlitze der
drahtlosen Kommunikationsverbindung kom-
muniziert werden; und
Veranlassen (614), dass Daten einer zweiten
Kommunikationsfunktion über das zweite RF-
Transceiver-Modul (211) während der reser-
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vierten Zeitschlitze der synchronen Verbindung
kommuniziert werden.

2. Das Verfahren gemäß Anspruch 1, wobei die syn-
chrone Verbindung eine synchrone verbindungsori-
entierte "SCO (synchronous connection oriented)"-
Verbindung des ersten Kommunikationsprotokoll-
standards ist.

3. Das Verfahren gemäß Anspruch 1, wobei das erste
RF-Transceiver-Modul (240) arbeitet, um die Daten
der ersten Kommunikationsfunktion über einen oder
mehrere erste RF-Kanäle eines ersten RF-Bands zu
kommunizieren, und das zweite RF-Transceiver-
Modul (211) arbeitet, um die Daten der zweiten Kom-
munikationsfunktion über einen oder mehrere zweite
RF-Kanäle eines zweiten RF-Bands zu kommunizie-
ren, das das erste RF-Band überlappt oder mit die-
sem eine Quer-Kanal-Interferenz hat.

4. Das Verfahren gemäß Anspruch 1, wobei die syn-
chrone Verbindung eine synchrone verbindungsori-
entierte "SCO"-Verbindung des ersten Kommunika-
tionsprotokollstandards ist; und die reservierten Zeit-
schlitze der SCO-Verbindung frei gehalten werden
ohne ein Kommunizieren eines SCO-Stroms über
das erste RF-Transceiver-Modul (240).

5. Das Verfahren gemäß Anspruch 1, wobei die erste
Kommunikationsfunktion eine Anfrage- oder Pa-
ging-Funktion zur Entdeckung aufweist und die
zweite Kommunikationsfunktion eine Sprachtelefon-
funktion aufweist.

6. Das Verfahren gemäß Anspruch 1, das weiter auf-
weist:

Absehen von einem Veranlassen, dass die Da-
ten der zweiten Kommunikationsfunktion wäh-
rend der verbleibenden nicht-reservierten Zeit-
schlitze über das zweite RF-Transceiver-Modul
(211) kommuniziert werden.

7. Das Verfahren gemäß Anspruch 1, wobei das erste
RF-Transceiver-Modul (240) arbeitet, um die Daten
der ersten Kommunikationsfunktion in Übereinstim-
mung mit einem BLUETOOTH-Standard zu kommu-
nizieren.

8. Das Verfahren gemäß Anspruch 1, wobei das zweite
RF-Transceiver-Modul (211) arbeitet, um die Daten
der zweiten Kommunikationsfunktion in Überein-
stimmung mit einem IEEE 802.11-Standard zu kom-
munizieren.

9. Das Verfahren gemäß Anspruch 1, wobei der Vor-
gang des Veranlassens, dass die Daten der zweiten
Kommunikationsfunktion während der reservierten

Zeitschlitze über das zweite RF-Transceiver-Modul
(211) kommuniziert werden, aufweist ein Veranlas-
sen, dass die Daten der zweiten Kommunikations-
funktion zwischen dem zweiten RF-Transceiver
(211) und einem dritten RF-Transceiver-Modul (310)
eines Zugangspunkts (116) eines drahtlosen Kom-
munikationsnetzwerks (104) kommuniziert werden.

10. Das Verfahren gemäß Anspruch 1, wobei der Vor-
gang eines Reservierens (610) der ausgewählten
Zeitschlitze durchgeführt wird in Reaktion auf ein
Identifizieren einer Angabe zum Aufrufen der ersten
Kommunikationsfunktion, während die zweite Kom-
munikationsfunktion durchgeführt wird.

11. Das Verfahren gemäß Anspruch 1, das als Compu-
teranweisungen aufgenommen ist, die in einem
Speicher der mobilen Kommunikationsvorrichtung
(202) gespeichert sind.

12. Eine Kommunikationsvorrichtung (202), die auf-
weist:

ein erstes Funkfrequenz(RF - radio frequen-
cy)-Transceiver-Modul (240), das ausgebildet
ist, in Übereinstimmung mit einem ersten Kom-
munikationsprotokollstandard zu arbeiten;
ein zweites RF-Transceiver-Modul (211), das
ausgebildet ist, in Übereinstimmung mit einem
zweiten Kommunikationsprotokollstandard zu
arbeiten;
einen oder mehrere Prozessor(en), der/die mit
den ersten und zweiten RF-Transceiver-Modu-
len (240, 211) gekoppelt ist/sind;
wobei der eine oder mehrere Prozessor(en)
(240) ausgebildet ist/sind zum:

Reservieren (610) ausgewählter Zeitschlit-
ze einer drahtlosen Kommunikationsver-
bindung mit dem ersten RF-Transceiver-
Modul (240) zur Herstellung einer synchro-
nen Verbindung;
Veranlassen, dass die reservierten Zeit-
schlitze der synchronen Verbindung von
der Kommunikation von Daten einer ersten
Kommunikationsfunktion frei gehalten wer-
den, während die Daten der ersten Kommu-
nikationsfunktion über das erste RF-Trans-
ceiver-Modul (240) während verbleibender
nicht-reservierter Zeitschlitze der drahtlo-
sen Kommunikationsverbindung kommuni-
ziert werden; und
Veranlassen (614), dass Daten einer zwei-
ten Kommunikationsfunktion über das
zweite RF-Transceiver-Modul (211) wäh-
rend der reservierten Zeitschlitze der syn-
chronen Verbindung kommuniziert werden.
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13. Die Kommunikationsvorrichtung (202) gemäß An-
spruch 12, wobei die synchrone Verbindung eine
synchrone verbindungsorientierte "SCO"-Verbin-
dung des ersten Kommunikationsprotokollstan-
dards ist.

14. Die Kommunikationsvorrichtung (202) gemäß An-
spruch 12, wobei das erste RF-Transceiver-Modul
(240) ausgebildet ist, um die Daten der ersten Kom-
munikationsfunktion über einen oder mehrere erste
RF-Kanäle eines ersten RF-Bands zu kommunizie-
ren, und das zweite RF-Transceiver-Modul (211)
ausgebildet ist, um die Daten der zweiten Kommu-
nikationsfunktion über einen oder mehrere zweite
RF-Kanäle eines zweiten RF-Bands zu kommunizie-
ren, das das erste RF-Band überlappt oder mit die-
sem eine Quer-Kanal-Interferenz hat.

15. Die Kommunikationsvorrichtung (202) gemäß An-
spruch 12, die weiter aufweist:

wobei die erste Kommunikationsfunktion eine
Anfrage- oder Paging-Funktion zur Entdeckung
aufweist und die zweite Kommunikationsfunkti-
on eine Sprachtelefonfunktion aufweist:

wobei das erste RF-Transceiver-Modul
ausgebildet ist, um die Daten der ersten
Kommunikationsfunktion in Übereinstim-
mung mit einem BLUETOOTH-Standard zu
kommunizieren; und
wobei das zweite RF-Transceiver-Modul
ausgebildet ist, um die Daten der zweiten
Kommunikationsfunktion in Übereinstim-
mung mit einem IEEE 802.11-Standard zu
kommunizieren.

Revendications

1. Procédé dans un dispositif de communication (202)
pour fournir des communications à l’aide de premier
et deuxième modules émetteurs-récepteurs de ra-
diofréquences, RF, (240, 211) du dispositif de com-
munication (202), le premier module émetteur-ré-
cepteur RF (240) fonctionnant selon une première
norme de protocole de communication et le deuxiè-
me module émetteur-récepteur RF (211) fonction-
nant selon une deuxième norme de protocole de
communication, le procédé comprenant les étapes
consistant à :

réserver (610) des créneaux temporels sélec-
tionnés d’une ligne de communication sans fil
auprès du premier module émetteur-récepteur
RF (240) pour établir une liaison synchrone ;
amener les créneaux temporels réservés de la
liaison synchrone à ne pas être occupés par la

communication des données d’une première
fonction de communication alors que les don-
nées de la première fonction de communication
sont communiquées par le premier module
émetteur-récepteur RF (240) sur les créneaux
temporels non réservés qui restent sur la liaison
de communication sans fil ; et
amener (614) les données d’une deuxième
fonction de communication à être communi-
quées par le deuxième module émetteur-récep-
teur RF (211) sur les créneaux temporels réser-
vés de la liaison synchrone.

2. Procédé selon la revendication 1, dans lequel la
liaison synchrone est une liaison synchrone avec
connexion, SCO pour « Synchronous Connection
Oriented », de la première norme de protocole de
communication.

3. Procédé selon la revendication 1, dans lequel le pre-
mier module émetteur-récepteur TF (240) fonction-
ne en communiquant les données de la première
fonction de communication sur un ou plusieurs pre-
miers canaux RF d’une première bande RF et le
deuxième module émetteur-récepteur RF (211)
fonctionne en communiquant les données de la
deuxième fonction de communication sur un ou plu-
sieurs deuxièmes canaux RF d’une deuxième bande
RF qui se superpose à la première bande RF ou
présente des interférences entre canaux avec celle-
ci.

4. Procédé selon la revendication 1, dans lequel la
liaison synchrone est une liaison synchrone avec
connexion, SCO pour « Synchronous Connection
Oriented », de la première norme de protocole de
communication, et les créneaux temporels réservés
de la liaison SCO sont maintenus inoccupés sans
envoyer un flux SCO par le premier module émet-
teur-récepteur RF (240).

5. Procédé selon la revendication 1, dans lequel la pre-
mière fonction de communication consiste en une
fonction d’interrogation ou de recherche pour la dé-
couverte, et la deuxième fonction de communication
consiste en une fonction de téléphonie vocale.

6. Procédé selon la revendication 1, comprenant en
outre l’étape consistant à :

éviter d’amener les données de la deuxième
fonction de communication à être communi-
quées par le deuxième module émetteur-récep-
teur RF (211) pendant les créneaux temporels
non réservés qui restent.

7. Procédé selon la revendication 1, dans lequel le pre-
mier module émetteur-récepteur RF (240) fonction-
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ne en communiquant les données de la première
fonction de communication selon la norme BLUE-
TOOTH.

8. Procédé selon la revendication 1, dans lequel le
deuxième module émetteur-récepteur RF (211)
fonctionne en communiquant les données de la
deuxième fonction de communication selon une nor-
me IEEE 802.11.

9. Procédé selon la revendication 1, dans lequel l’étape
consistant à amener les données de la deuxième
fonction de communication à être communiquées
par le deuxième module émetteur-récepteur RF
(211) pendant les créneaux temporels réservés
comprend l’étape consistant à amener les données
de la deuxième fonction de communication à être
communiquées entre le deuxième module émetteur-
récepteur RF (211) et un troisième module émetteur-
récepteur RF (310) d’un point d’accès (116) d’un ré-
seau de communication sans fil (104).

10. Procédé selon la revendication 1, dans lequel l’étape
de réservation (610) des créneaux temporels sélec-
tionnés est exécutée en réponse à l’identification
d’une indication d’appel de la première fonction de
communication alors que la deuxième fonction de
communication est exécutée.

11. Procédé selon la revendication 1, matérialisé sous
la forme d’instructions d’ordinateur stockées dans la
mémoire du dispositif de communication mobile
(202).

12. Dispositif de communication (202) comprenant :

un premier module émetteur-récepteur de ra-
diofréquences, RF, (240) qui est conçu pour
fonctionner selon une première norme de pro-
tocole de communication ;
un deuxième module émetteur-récepteur RF
(211) qui est conçu pour fonctionner selon une
deuxième norme de protocole de
communication ;
un ou plusieurs processeurs (240) qui sont con-
çus pour :

réserver (610) des créneaux temporels sé-
lectionnés d’une ligne de communication
sans fil auprès du premier module émet-
teur-récepteur RF (240) pour établir une
liaison synchrone ;
amener les créneaux temporels réservés
de la liaison synchrone à ne pas être occu-
pés par la communication des données
d’une première fonction de communication
alors que les données de la première fonc-
tion de communication sont communiquées

par le premier module émetteur-récepteur
RF (240) sur les créneaux temporels non
réservés qui restent sur la liaison de com-
munication sans fil ; et
amener (614) les données d’une deuxième
fonction de communication à être commu-
niquées par le deuxième module émetteur-
récepteur RF (211) sur les créneaux tem-
porels réservés de la liaison synchrone.

13. Dispositif de communication (202) selon la revendi-
cation 12, dans lequel la liaison synchrone est une
liaison synchrone avec connexion, SCO pour
« Synchronous Connection Oriented », de la pre-
mière norme de protocole de communication.

14. Dispositif de communication (202) selon la revendi-
cation 12, dans lequel le premier module émetteur-
récepteur TF (240) est conçu pour communiquer les
données de la première fonction de communication
sur un ou plusieurs premiers canaux RF d’une pre-
mière bande RF et le deuxième module émetteur-
récepteur RF (211) est conçu pour communiquer les
données de la deuxième fonction de communication
sur un ou plusieurs deuxièmes canaux RF d’une
deuxième bande RF qui se superpose à la première
bande RF ou présente des interférences entre ca-
naux avec celle-ci.

15. Dispositif de communication (202) selon la revendi-
cation 12,
dans lequel la première fonction de communication
consiste en une fonction d’interrogation ou de re-
cherche pour la découverte, et la deuxième fonction
de communication consiste en une fonction de télé-
phonie vocale ;
dans lequel le premier module émetteur-récepteur
RF est conçu pour communiquer les données de la
première fonction de communication selon la norme
BLUETOOTH ; et
dans lequel le deuxième module émetteur-récepteur
RF est conçu pour communiquer les données de la
deuxième fonction de communication selon une nor-
me IEEE 802.11.
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