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(57) ABSTRACT 

A method for controlling receive diversity of an antenna 
system of a computer device, the antenna system including 
tWo or more antenna elements. The method includes estab 
lishing a session With a remote transmitting system and deter 
mining Whether a predetermined criteria detected by the com 
puter device is satis?ed Within the session. If the 
predetermined criteria is satis?ed Within the session, the 
method includes activating at least tWo of the antenna ele 
ments for receiving transmissions, enabling performance of 
receive diversity on the received transmissions, and perform 
ing receive diversity on the received transmissions. If the 
predetermined criteria is not satis?ed Within the session, the 
method includes activating at least one of the antenna ele 
ments, disabling performance of receive diversity on the 
received transmissions, and performing a default signal pro 
cessing on the received transmissions. A mobile communica 
tion device may be used to perform the method. 
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METHOD FOR CONTROLLING OF RECEIVE 
DIVERSITY IN AN ANTENNA SYSTEM 

CROSS REFERENCE TO RELATED 
APPLICATIONS 

[0001] This application claims the bene?t of and priority to 
US. application No. 61/235,512 ?led Aug. 20, 2009, the 
contents of Which are herein incorporated by reference. 

TECHNICAL FIELD 

[0002] Example embodiments relate to antenna systems 
enabled for performing antenna diversity, and more particu 
larly to such systems for use in mobile communication 
devices. 

BACKGROUND 

[0003] Receive diversity (R><D) generally includes the use 
of a number of different antennas positioned at different spa 
tial locations to receive different versions of the same signal. 
For example, based on a given environment having obstruc 
tions, various paths, etc., a signal may be subject to path loss 
and fading. Receive diversity may be used to process such 
aspects of a received source signal using the differing antenna 
positions. In some instances, receive diversity provides 
enhanced forWard link capacity, loWer base station transmit 
poWer, loWer frame error rate, and improved data integrity 
When compared to processing Without receive diversity. 
[0004] However, a tradeoff occurs When implementing 
receive diversity. To enable receive diversity in some mobile 
communication devices, at least tWo antennas need to be 
poWered by a battery. This causes an increased drain on the 
mobile battery. Such a process may require more battery 
poWer as compared to poWering a single antenna for receiving 
signals Without performing receive diversity. For example, up 
to tWice the battery poWer may be required in some instances. 
[0005] It Would be advantageous to address some of the 
above-noted dif?culties. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0006] FIG. 1 shoWs a block diagram illustrating a commu 
nication system including a mobile communication device to 
Which example embodiments can be applied; 
[0007] FIG. 2 shoWs a block diagram illustrating a mobile 
communication device in accordance With an example 
embodiment; 
[0008] FIG. 3 shoWs a block diagram ofa communication 
subsystem of the mobile communication device of FIG. 2 in 
accordance With one example embodiment; and 
[0009] FIG. 4 shoWs a ?owchart illustrating example 
operations for controlling receive diversity of the mobile 
communication device of FIG. 2 in accordance With an 
example embodiment. 

DETAILED DESCRIPTION OF EXAMPLE 
EMBODIMENTS 

[0010] Some example embodiments generally relate to 
dynamic control of an antenna system, for example to enable 
and disable performance of antenna diversity, such as receive 
diversity. 
[0011] In accordance With an example embodiment, there 
is provided a method for controlling receive diversity of an 
antenna system of a computer device, the antenna system 
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including tWo or more antenna elements. The method 
includes establishing a session With a remote transmitting 
system and determining Whether a predetermined criteria 
detected by the computer device is satis?ed Within the ses 
sion. If the predetermined criteria is satis?ed Within the ses 
sion, the method includes activating at least tWo of the 
antenna elements for receiving transmissions, enabling per 
formance of receive diversity on the received transmissions, 
and performing receive diversity on the received transmis 
sions. If the predetermined criteria is not satis?ed Within the 
session, the method includes activating at least one of the 
antenna elements, disabling performance of receive diversity 
on the received transmissions, and performing a default signal 
processing on the received transmissions. 

[0012] In accordance With another embodiment, there is 
provided a computer device for controlling of receive diver 
sity. The computer device includes a controller for controlling 
operation of the computer device, an antenna system includ 
ing tWo or more antenna elements and controllable by the 
controller, a poWer source for individually activating each of 
the antenna elements for receiving transmissions; and a signal 
processor for performing signal processing on the received 
transmissions including performing of a default signal pro 
cessing and performing of receive diversity. The controller is 
con?gured for establishing a session With a remote transmit 
ting system and determining Whether a predetermined criteria 
is satis?ed Within the session, and if so: activating at least tWo 
of the antenna elements for receiving transmissions, enabling 
performance of receive diversity on the received transmis 
sions, and performing receive diversity on the received trans 
missions, and if the predetermined criteria is not satis?ed 
Within the session: activating at least one of the antenna 
elements, disabling performance of receive diversity on the 
received transmissions, and performing a default signal pro 
cessing on the received transmissions. 

[0013] In accordance With yet another example embodi 
ment, there is provided a method for controlling receive diver 
sity of an antenna system of a computer device, the antenna 
system including tWo or more antenna elements, the antenna 
system being con?gured for operating in a high poWer mode 
of signal processing including activation of at least tWo of the 
antenna elements and a loW poWer mode of signal processing 
including activation of at least one of the antenna elements, 
the antenna system being defaulted to the loW poWer mode of 
signal processing. The method includes determining Whether 
a predetermined criteria detected by the computer device is 
satis?ed, Wherein the predetermined criteria includes deter 
mining Whether the computer device is connected to an exter 
nal poWer supply, and if so: activating at least tWo of the 
antenna elements for receiving transmissions, and enabling 
performance of the high poWer mode of signal processing; 
and; and if the predetermined criteria is not satis?ed: activat 
ing at least one of the antenna elements, and enabling perfor 
mance of the loW poWer mode of signal processing on the 
received transmissions. 

[0014] In accordance With a further example embodiment, 
there is provided a computer program product including a 
computer readable medium storing instructions in the form of 
executable program code for causing the computer device to 
perform the described methods. 
[0015] Some embodiments described herein generally 
relate to computer devices such as handheld portable elec 
tronic devices. Examples of handheld electronic devices 
include mobile communication devices such as pagers, cel 
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lular phones, Global Positioning System (GPS) navigation 
devices and other satellite navigation devices, smart phones, 
Wireless organizers and personal digital assistants. Some 
embodiments may also be applied to notebook computers 
such as Wireless-enabled notebook computers. 

[0016] Reference is noW made to FIG. 2 Which illustrates a 
mobile communication device 201 in Which example 
embodiments can be applied. The mobile communication 
device 201 is a tWo-Way communication device having at 
least data and possibly also voice communication capabili 
ties, and the capability to communicate With other computer 
systems, for example, via the Internet. Depending on the 
functionality provided by the mobile communication device 
201, in various embodiments the device may be a data com 
munication device, a multiple-mode communication device 
con?gured for both data and voice communication, a hand 
heldmobile device such as a smartphone, mobile telephone or 
a PDA (personal digital assistant) enabled for Wireless com 
munication, or a computer system With a Wireless modem. 

[0017] The mobile communication device 201 includes a 
rigid case (not shoWn) housing the components of the device 
201. The internal components of the device 201 are con 
structed on a printed circuit board (PCB). The mobile com 
munication device 201 includes a controller including at least 
one processor 240 (such as a microprocessor) Which controls 
the overall operation of the device 201. The processor 240 
interacts With device subsystems such as a communication 
subsystem 211 for exchanging radio frequency signals With a 
Wireless network 101 to perform communication functions. 
The processor 240 interacts With additional device sub 
systems including a display (screen) 204 such as a liquid 
crystal display (LCD) screen, input devices 206 such as a 
keyboard and control buttons, ?ash memory 244, random 
access memory (RAM) 246, read only memory (ROM) 248, 
auxiliary input/output (I/O) subsystems 250, data port 252 
such as serial data port, such as a Universal Serial Bus (U SB) 
data port, speaker 256, microphone 258, short-range commu 
nication subsystem 272, and other device subsystems gener 
ally designated as 274. Some of the subsystems shoWn in FIG. 
2 perform communication-related functions, Whereas other 
subsystems may provide “resident” or on-device functions. 
[0018] The device 201 may include a touchscreen display 
in some embodiments. The touchscreen display may be con 
structed using a touch-sensitive input surface connected to an 
electronic controller and Which overlays the display screen 
204. The touch-sensitive overlay and the electronic controller 
provide a touch-sensitive input device and the processor 240 
interacts With the touch-sensitive overlay via the electronic 
controller. 

[0019] The processor 240 operates under stored program 
control and executes softWare modules 221 stored in memory 
such as persistent memory, for example, in the ?ash memory 
244. As illustrated in FIG. 2, the softWare modules 221 
include operating system softWare 223 and softWare applica 
tions. An R><D control module 226 may, among other things, 
be implemented by the operating system 223 or through a 
stand-alone softWare application 225, or combined together 
in one or more of the operating system 223 and applications 
225. In some example embodiments, the functions performed 
by the R><D control module 226 may be realiZed as a plurality 
of independent elements, rather than a single integrated ele 
ment, and any one or more of these elements may be imple 
mented as parts betWeen the operating system 223 and other 
softWare applications 225. 
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[0020] Those skilled in the art Will appreciate that the soft 
Ware modules 221 or parts thereof may be temporarily loaded 
into volatile memory such as the RAM 246. The RAM 246 is 
used for storing runtime data variables and other types of data 
or information, as Will be apparent to those skilled in the art. 
Although speci?c functions are described for various types of 
memory, this is merely one example, and those skilled in the 
art Will appreciate that a different assignment of functions to 
types of memory could also be used. 
[0021] The softWare applications 225 may include a range 
of applications, including, for example, an address book 
application, a messaging application, a calendar application, 
and/or a notepad application. In some embodiments, the soft 
Ware applications 225 include an email message application, 
a push content vieWing application, a voice communication 
(i.e. telephony) application, a map application, and a media 
player application. Each of the softWare applications 225 may 
include layout information de?ning the placement of particu 
lar ?elds and graphic elements (eg text ?elds, input ?elds, 
icons, etc.) in the user interface (i.e. the display screen 204) 
according to the application. 
[0022] In some embodiments, the mobile communication 
device 201 also includes a removable memory card 230 (typi 
cally comprising ?ash memory) and a memory card interface 
232. NetWork access typically associated With a subscriber or 
user of the mobile communication device 201 via the memory 
card 230, Which may be a Subscriber Identity Module (SIM) 
card for use in a GSM netWork or other type of memory card 
for use in the relevant Wireless netWork type. The memory 
card 230 is inserted in or connected to the memory card 
interface 232 of the mobile communication device 201 in 
order to operate in conjunction With the Wireless netWork 101. 
[0023] The mobile communication device 201 stores data 
227 in an erasable persistent memory, Which in one example 
embodiment is the ?ash memory 244. In various embodi 
ments, the data 227 includes service data comprising infor 
mation required by the mobile communication device 201 to 
establish and maintain communication With the Wireless net 
Work 101. The data 227 may also include user application 
data such as email messages, address book and contact infor 
mation, calendar and schedule information, notepad docu 
ments, image ?les, and other commonly stored user informa 
tion stored on the mobile communication device 201 by its 
user, and other data. The data 227 stored in the persistent 
memory (e.g. ?ash memory 244) of the mobile communica 
tion device 201 may be organiZed, at least partially, into a 
number of databases each containing data items of the same 
data type or associated With the same application. For 
example, email messages, contact records, and task items 
may be stored in individual databases Within the device 
memory. 

[0024] In some embodiments, the auxiliary input/ output 
(I/O) subsystems 250 may comprise an external communica 
tion link or interface, for example, an Ethernet connection. 
The mobile communication device 201 may comprise other 
Wireless communication interfaces for communicating With 
other types of Wireless netWorks, for example, a Wireless 
netWork such as an orthogonal frequency division multi 
plexed (OFDM) netWork or a GPS transceiver for communi 
cating With a GPS satellite netWork (not shoWn). The auxil 
iary I/O subsystems 250 may comprise a navigational tool 
such as a clickable trackball or thumbWheel, a digital camera, 
or a vibrator for providing vibratory noti?cations in response 
to various events on the device 201 such as receipt of an 
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electronic communication or incoming phone call, or for 
other purposes such as haptic feedback (touch feedback). 
[0025] The serial data port 252 may be used for synchroni 
Zation With a user’s host computer system (e.g., computer 117 
(FIG. 1)). The serial data port 252 enables a user to set 
preferences through an external device or softWare applica 
tion and extends the capabilities of the mobile communica 
tion device 201 by providing for information or softWare 
doWnloads to the mobile communication device 201 other 
than through the Wireless netWork 101. The alternate doWn 
load path may, for example, be used to load an encryption key 
onto the mobile communication device 201 through a direct, 
reliable and trusted connection to thereby provide secure 
device communication. 
[0026] In some embodiments, the mobile communication 
device 201 is provided With a service routing application 
programming interface (API) Which provides an application 
With the ability to route tra?ic through a serial data (i.e., USB) 
or Bluetooth® (Bluetooth® is a registered trademark of Blue 
tooth SIG, Inc.) connection to the host computer system 117 
using standard connectivity protocols. When a user connects 
their mobile communication device 201 to the host computer 
system 117 via a USB cable or Bluetooth® connection, tra?ic 
that Was destined for the Wireless netWork 101 is automati 
cally routed to the mobile communication device 201 using 
the USB cable or Bluetooth® connection. Similarly, any traf 
?c destined for the Wireless netWork 101 is automatically sent 
over the USB cable Bluetooth® connection to the host com 
puter system 117 for processing. 
[0027] The short-range communication subsystem 272 is 
an additional optional component Which provides for com 
munication betWeen the mobile communication device 201 
and different systems or devices, Which need not necessarily 
be similar devices. For example, the subsystem 272 may 
include an infrared device and associated circuits and com 
ponents, or a Wireless bus protocol compliant communication 
mechanism such as a Bluetooth® communication module to 
provide for communication With similarly-enabled systems 
and devices. 

[0028] A predetermined set of applications that control 
basic device operations, including data and possibly voice 
communication applications Will normally be installed on the 
mobile communication device 201 during or after manufac 
ture. Additional applications and/or upgrades to the operating 
system 223 or softWare applications 225 may also be loaded 
onto the mobile communication device 201 through the Wire 
less netWork 101, the auxiliary I/O subsystem 250, the serial 
port 252, the short-range communication subsystem 272, or 
other suitable subsystems 274 or Wireless communication 
interfaces. The doWnloaded programs or code modules may 
be permanently installed, for example, Written into the pro 
gram memory (i.e. the ?ash memory 244), or Written into and 
executed from the RAM 246 for execution by the processor 
240 at runtime. Such ?exibility in application installation 
increases the functionality of the mobile communication 
device 201 and may provide enhanced on-device functions, 
communication-related functions, or both. For example, 
secure communication applications may enable electronic 
commerce functions and other such ?nancial transactions to 
be performed using the mobile communication device 201. 
[0029] The mobile communication device 201 may provide 
tWo principal modes of communication: a data communica 
tion mode and an optional voice communication mode. In the 
data communication mode, a received data signal such as a 
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text message, an email message, or Web page doWnload Will 
be processed by the communication subsystem 211 and input 
to the processor 240 for further processing. For example, a 
doWnloaded Web page may be further processed by a broWser 
application or an email message may be processed by an 
email message application and output to the display 242. A 
user of the mobile communication device 201 may also com 
pose data items, such as email messages, for example, using 
the input devices in conjunction With the display screen 204. 
These composed items may be transmitted through the com 
munication subsystem 211 over the Wireless netWork 101. 
[0030] In the voice communication mode, the mobile com 
munication device 201 provides telephony functions and 
operates as a typical cellular phone. The overall operation is 
similar, except that the received signals Would be output to the 
speaker 256 and signals for transmission Would be generated 
by a transducer such as the microphone 258. The telephony 
functions are provided by a combination of software/?rm 
Ware (i.e., the voice communication module) and hardWare 
(i.e., the microphone 258, the speaker 256 and input devices). 
Alternative voice or audio I/O subsystems, such as a voice 
message recording subsystem, may also be implemented on 
the mobile communication device 201. Although voice or 
audio signal output is typically accomplished primarily 
through the speaker 256, the display screen 204 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 informa 
tion. 
[0031] The mobile communication device 201 also 
includes a battery 238 as a poWer source, Which is typically 
one or more rechargeable batteries that may be charged, for 
example, through charging circuitry coupled to a battery 
interface such as the serial data port 252. The battery 238 
provides electrical poWer to at least some of the electrical 
circuitry in the mobile communication device 201, and the 
battery interface 236 provides a mechanical and electrical 
connection for the battery 238. The battery interface 236 is 
coupled to a regulator (not shoWn) Which provides poWer V+ 
to the circuitry of the mobile communication device 201. A 
battery level indicator (not shoWn) may also be included for 
detecting and indicating the remaining batter poWer. 
[0032] In some conventional cellular phones, receive diver 
sity is performed on the received signals during a voice call in 
dependence of signal quality or signal strength. Once the 
signal strength reaches beloW a certain level, receive diversity 
is activated and remains activated until the end of the voice 
call. HoWever, such a system has limited applicability to voice 
calls, and if the signal once again returns to an acceptable 
level the receive diversity remains activated. 
[0033] In some example embodiments, the mobile commu 
nication device 201 With the communication subsystem 211 
is enabled to perform various aspects of antenna diversity, 
such as receive diversity. Generally, a source signal may be 
subject to path loss and fading based on a given environment 
having obstructions, various paths, etc. Receive diversity may 
be used to process such aspects of a received source signal 
based on the differing positions of antenna elements. In some 
instances, receive diversity provides enhanced signal pro 
cessing When compared to processing Without receive diver 
sity. It Would be appreciated by those skilled in the art that 
various implementations of receive diversity may be applied 
to those embodiments described herein. 

[0034] Thus, the communication subsystem 211 may gen 
erally be used for enabling Wireless communications to be 



US 201 l/020l295 Al 

received, and in some embodiments transmitted, by the 
mobile communication device 201. The communication sub 
system 211 may for example be used by any of the various 
subsystems of the mobile communication device 201 Which 
may require Wireless communications. The communication 
subsystem 211 includes an antenna system including a 
receiver 214, a transmitter 216, and associated components, 
local oscillators (LOs) 222, and a processing module such as 
a digital signal processor (DSP) 224. The DSP 224 acts as a 
controller or local controller for the communication sub 
system 211, and may be in communication With the R><D 
control module 226. The receiver 214 is associated With at 
least tWo antenna elements 218a, 218b, . . . , 218n (each or 

collectively referred to as 218), While the transmitter 216 is 
associated With antenna element 220 (one shoWn). As Would 
be understood in the art, the antenna elements 218, 220 may 
be embedded or internal to the mobile communication device 
201, and formed of at least some conductive material for 
receiving or transmitting (orboth) of electromagnetic signals. 
Although antenna elements 218 and 220 are illustrated sepa 
rately, in some example embodiments at least some of the 
antenna elements 218, 220 are shared by both receiver and 
transmitter, and enabled for both transmitting and receiving. 
As Will be apparent to those skilled in the ?eld of communi 
cation, the particular design of the Wireless communication 
subsystem 211 depends on the Wireless netWork 101 in Which 
mobile communication device 201 is intended to operate. 

[0035] The mobile communication device 201 may com 
municate With any one of a plurality of ?xed transceiver base 
stations 108 (or, in some embodiments, ?xed transmitter base 
stations) of the Wireless netWork 101 Within its geographic 
coverage area. The mobile communication device 201 may 
send and receive communication signals over the Wireless 
netWork 101 after the required netWork registration or acti 
vation procedures have been completed. Signals received by 
the antenna elements 218 through the Wireless netWork 101 
are input to the receiver 214, Which may perform such 
receiver functions as signal ampli?cation, signal combining, 
frequency doWn conversion, ?ltering, channel selection, etc., 
as Well as analog-to-digital (A/D) conversion, as Would be 
understood in the art. A/D conversion of a received signal 
alloWs more complex communication functions such as 
demodulation and decoding to be performed in the DSP 224. 
In a similar manner, signals to be transmitted are processed, 
including modulation and encoding, for example, by the DSP 
224. These DSP-processed signals are input to the transmitter 
216 for digital-to-analog (D/A) conversion, frequency up 
conversion, ?ltering, ampli?cation, and transmission to the 
Wireless netWork 101 via the antenna 220. The DSP 224 not 
only processes communication signals, but may also provide 
for receiver and transmitter control. For example, the gains 
applied to communication signals in the receiver 214 and the 
transmitter 216 may be adaptively controlled through auto 
matic gain control algorithms implemented in the DSP 224. 
[0036] The receiver 214, through control by the DSP 224, 
may therefore be used to independently activate each antenna 
element 218a, 218b, . . . , 218n. Reference to activating for 

example includes having the battery 238 provide a poWer 
supply to the individual antenna element 218, typically by 
Way of activating associated sWitches or ampli?ers, or similar 
components. For example, in instances Where at least tWo 
antenna elements 218 are to be activated, the receiver 214 
may do so by poWering those speci?c antenna elements 218 
from the battery 238. 
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[0037] The DSP 224 may also be con?gured for various 
modes of signal processing on the received signal. In one 
aspect, the DSP 224 is enabled to perform receive diversity on 
the received signals (by activating tWo or more of the antenna 
elements 218). The DSP 224 may also perform a “default” 
signal processing Without receive diversity, for example by 
activating only one antenna element 218. Thus, in some 
instances, the signal processing based on receive diversity 
may be referred to as a high poWer mode of operation While 
the signal processing Without receive diversity may be 
referred to as a loW poWer mode of operation. In another 
example mode, the DSP 224 is con?gured so that multiple 
antenna elements 218 may be activated Without implement 
ing receive diversity, Wherein the signal processing is based 
merely on processing the received signals based on redun 
dancy or the combined signal. The DSP 224 may also be 
con?gured to enable or disable various modes of operation, or 
sWitch betWeen various modes, depending on the particular 
application as described in detail hereinbeloW. 

[0038] In example embodiments, the DSP 227 may also 
perform some aspects of the R><D control module 226, or vice 
versa. In the embodiment shoWn, the R><D control module 
226 is in communication With the DSP 227 and may enable or 
disable performing of receive diversity by the DSP 227. 
[0039] The speci?c position of each antenna element 218 
may be located in dependence of on the speci?c con?guration 
or application of the mobile communication device 201. For 
example, in order to implement various forms of receive 
diversity each antenna element 218 may be spaced apart at a 
distance for example to improve the received signal for per 
forming receive diversity. In an example embodiment, the 
antenna elements 218 are spaced apart in dependence of the 
general Wavelength range (or carrier Wavelength) of the 
received transmissions. In another example embodiment, tWo 
of the antenna elements 218 are located on opposing sides or 
faces of the casing (not shoWn) of the mobile communication 
device 201. The remaining antenna elements 218, if any, may 
each also be located Within the casing (not shoWn) at gener 
ally equal distances betWeen the tWo of the said opposing 
antenna elements. Other antenna con?gurations are also pos 
sible in other embodiments. 

[0040] Referring noW to FIG. 3, the R><D control module 
226 Will noW be described in greater detail. As shoWn, the 
R><D control module 226 may include various sub-modules 
300, for example a data transmission quality sub-module 302, 
a timer sub-module 308, an application/process/ session sub 
module 310, and an external poWer sub-module 312. The 
R><D control module 226 may provide commands or instruc 
tions to enable the various modes of signal processing 
described above, for example to enable or disable receive 
diversity or to enable or disable “default” signal processing 
Without receive diversity, or for sWitching betWeen such 
modes (or other modes). At least some of the sub-modules 
300 include a rule or a predetermined criteria stored Within 
the data 227, and enabling of receive diversity if such criteria 
is satis?ed. Other rules or criteria are also provided by some 
of the sub-modules 300. In some embodiments, the predeter 
mined criteria is based on data operations of the computer 
device 201. 

[0041] Referring brie?y to FIG. 2, the communication sub 
system 211 may be in communication With the Wireless net 
Work 101 and con?gured for receiving of transmissions (gen 
erally of a source data signal) from the Wireless netWork 101. 
For some applications or implementations, the communica 
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tion subsystem 211 is used to facilitate sessions With the 
Wireless network 101, for example data sessions. If the 
mobile communication device is implementing a voice appli 
cation, the sessions may for example include a voice session. 
In other embodiments, a combination of both voice sessions 
and data sessions may be implemented, for example in some 
videoconferencing or conference call applications. Reference 
to sessions includes both continuous as Well as asynchronous 
sessions, as appropriate. An asynchronous session could for 
example include Session Initiation Protocol (SIP)-based mes 
saging. In example embodiments, the R><D control module 
226 dynamically or automatically controls receive diversity 
by enabling as Well as disabling receive diversity Within a 
given session, depending on the detected conditions of the 
mobile communication device 201 or the Wireless netWork 
101 (Which may change Within a given session). 
[0042] Referring to FIG. 3, the exemplary sub-modules 300 
Will noW be described in greater detail. The data transmission 
quality sub-module 302 may for example detect data trans 
mission quality of transmissions received and/or sent by the 
communication subsystem 211. In such an embodiment, the 
communication subsystem 211 initially operates under the 
“default” signal processing Without receive diversity, for 
example by activating only one antenna element 218 (While 
de-activating the remaining antenna elements 218). For 
example, data packet loss may be used as a criteria, Wherein 
receive diversity is enabled When a predetermined percentage 
of data packet loss is detected. The data transmission quality 
sub-module 302 may for example be implemented using a 
Radio Link Protocol (RLP) module 304 or a transport layer 
module 306. As is understood in the art, RLP is an automatic 
repeat request fragmentation protocol used over a Wireless 
(typically cellular) air interface. An RLP detects packet losses 
and performs retransmissions to bring packet loss doWn to 
Within a given threshold Which may be suitable for some 
TCP/IP applications. RLP also implements stream fragmen 
tation and reassembly, and sometimes, in-order delivery. The 
RLP module 304 is con?gured to track an amount of packet 
loss detected by RLP. For example, a user or administrator 
may set a predetermined threshold such a percentage of 
packet loss to be detected by the RLP module 304, or number 
of RLP retransmissions Within a session or time period. If the 
percentage of packet loss exceeds the threshold, then instruc 
tions or commands are sent to the communication subsystem 
211 to enable receive diversity. Depending on the desired 
complexity, these thresholds may be computed from the start 
of the session, or computed based Within a speci?ed time 
period. A user interface (not shoWn) on the display screen 204 
may also be provided so that the speci?c threshold or time 
period may be adjusted or set by a user in real time Within a 
given session (e. g., may be “tunable” using a sliding scale). In 
some example embodiments, if the percentage of packet loss 
returns to Within the predetermined threshold With the same 
session, receive diversity becomes disabled and the commu 
nication subsystem 211 returns to the “default” signal pro 
cessing Without receive diversity. 
[0043] The transport layer module 306 may for example 
include the use of Transmission Control Protocol (TCP) . As is 
understood in the art, TCP operates in the transport layer and 
includes mechanisms for accommodating errors or losses in 
transmitted data packets. For example, TCP detects these 
errors, requests retransmission of lost packets, rearranges 
out-of-order packets, and may even assist in minimiZing net 
Work congestion to reduce the occurrence of other problems. 
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Once the TCP receiver has reassembled the data packet as 
originally transmitted, it passes that data packet to the appro 
priate application 225. The transport layer module 306 deter 
mines Whether the retransmissions or checksum failures of 
TCP (as Would be understood in the art) exceed a predeter 
mined threshold (e.g., by percentage of number of occur 
rences Within a session). If so, receive diversity is activated in 
the communication subsystem 211. In some example 
embodiments, if the retransmissions or checksum failures 
returns to Within the predetermined threshold With the same 
session, receive diversity becomes disabled and the commu 
nication subsystem 211 returns to the “default” signal pro 
cessing Without receive diversity. Once again, this threshold 
may be “tunable” by using a user interface or other mecha 
nism. 

[0044] It can be appreciated that some aspects of the data 
transmission quality sub-module 302 are already being 
implemented by the speci?c RLP or TCP process. Thus, in 
some embodiments, the data transmission quality sub-mod 
ule 302 reuses and takes advantage of computational pro 
cesses Which are already taking place Within the mobile com 
munication device 201. 

[0045] The application/process/session sub-module 310 
may be used in dependence of operating Wither a speci?c 
application 225 or process implemented by the operating 
system 223 or session type. For example, the application/ 
process/ session sub-module 310 may maintain a list of spe 
ci?c applications, processes, or session types for example 
stored in data 227 (FIG. 2). Upon activation or execution of a 
particular application or process, the application/process/ses 
sion sub-module 310 determines Whether the application, 
process, or sessionis included Within the list, and if so enables 
receive diversity. The criteria for inclusion in the list may for 
example be those applications, processes, or sessions Which 
depend on relatively long or resource-intensive sessions or 
calls. For example, a teleconference or video streaming appli 
cation may be included in the list. In another embodiment, the 
list may be dynamically or automatically generated by the 
application/process/session sub-module 310. For example, 
When any application, process, or session is being imple 
mented, the application/process/ session sub-module 310 
determines or tracks the amount of data being transmitted. If, 
for a speci?ed application, process or session, the amount of 
data being transmitted is found to be consistently relatively 
high, that application, process or session may be included in 
the list. In another embodiment, the average amount of data 
being transmitted is tracked and stored for a speci?ed appli 
cation, process or session. If the average amount of data being 
transmitted is found to be relatively high, that application, 
process or session may be included in the list. Similar proce 
dures may be used for removing an application, process or 
session from the list. 

[0046] The timer sub-module 308 is dependent on the dura 
tion of, for example, a session, an application, a process, etc. 
The communication subsystem 211 initially operates under 
the “default” signal processing Without receive diversity, for 
example by activating only one antenna element 218. A timer 
is initiated based on a predetermined trigger such as the 
beginning of the session, the execution of an application, 
process, or session, etc. A predetermined time period is deter 
mined. For example, the predetermined time period may be 
based on a duration Wherein it could be presumed that con 
siderable data tra?ic is being passed for the session. After the 
predetermined time period has elapsed and the session is still 
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determined to be active, then receive diversity is enabled. 
Thus, receive diversity may be used to increase the amount of 
data transmitted When necessary. In some embodiments, the 
value of the predetermined time period is selected based on 
typical tra?ic session durations. For example, for short “data 
burst” activity, the predetermined time period is of a suitable 
time to avoid enabling receive diversity for short data sessions 
or calls. The predetermined time period may also be selected 
based on the Wireless access technology hosting the data call; 
for example, a sloWer technology like l></CDMA may have a 
longer timer value than a faster technology such as 
l><-EVDO. For an alWays-on application With intermittent 
short data burst activity, such as email passing, this sub 
module 308 may avoid the frequent use of receive diversity 
When in relatively stable data link quality coverage. 
[0047] The external poWer sub-module 312 includes 
enabling of receive diversity When the mobile communica 
tion device 201 is connected to an external poWer source, such 
as through serial data port 252 (e.g., USE). The serial poWer 
252 may also be used for data communication and recharging 
of the battery 238. When external poWer is draWn through the 
serial data port 252, receive diversity is enabled as poWer 
conservation of the battery 238 may no longer be desired. In 
another embodiment, When the battery 238 or device 201 is 
connected to or being recharged using any other poWer source 
such as an external poWer supply (e.g. AC charger, etc.), 
received diversity is enabled. 

[0048] In some embodiments, the R><D control module 226 
may activate receive diversity depending on any given sub 
module 300, or in a combination or Weighting of speci?ed 
sub-modules 300. Depending on the desired level of restric 
tion, any or all of the sub-modules 300 (and associated crite 
ria) may be utiliZed in combination to achieve the level of 
control, balanced With the level of complexity. For example, 
the data transmission quality sub-module 302 may have a 
relatively higher computational requirement than the timer 
sub-module 308, but may offer a higher degree of accuracy). 
If the data call is active long enough, then the timer sub 
module 308 Will enable receive diversity; hoWever, if any of 
the data transmission quality sub-module 302 is satis?ed 
before the timer expires, then receive diversity Will be enabled 
sooner. In another example embodiment, each of the sub 
modules 300 may also operate independently to control (en 
able and disable) receive diversity. Suitable algorithms may 
be used to resolve any con?icts, hoWever, in one embodiment 
any con?icts are resolved in favour of enabling receive diver 
sity. 
[0049] Referring noW to FIG. 4, a method for controlling of 
receive diversity in the communication subsystem 211 in 
accordance With an embodiment Will be described. FIG. 4 
illustrates example operations 400 for performing the 
method. In this example embodiment, the operations 400 are 
carried out by the R><D control module 226 With the DSP 227. 
The operations 400 may for example be implemented With 
respect to a speci?c session, application or process. In some 
embodiments, the operations 400 may be implemented each 
time a speci?c session, application or process is initiated, and 
Wherein multiple versions of the operations 400 run in paral 
lel (e.g., one for each active session, application or process). 
HoWever, it can further be appreciated that in some embodi 
ments various aspects of the operations 400 may be per 
formed independently of any speci?c session, application or 
process. 
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[0050] At process 402, the operations 400 typically have a 
default or normal operating state by disabling receive diver 
sity, and for example performing “default” signal processing 
Without receive diversity. For example, only one antenna 
element 218 may be activated in order to conserve poWer 
consumption of the battery 238. At process 404, a speci?c 
application, process or session is initiated. At process 406, it 
is determined Whether the speci?c application, process or 
session is on a list of speci?ed applications, processes or 
sessions (the list may be generated, stored and retrieved from 
data 227, as described above With respect to the application/ 
process/session sub-module 310). If so, the operations 400 
proceed to process 414. At process 414, it is determined 
Whether the application, process or session is no longer active 
and is terminated. If the application, process or session is 
active and running (if “no”), receive diversity is enabled at 
process 416 (or maintained, if already enabled). If the appli 
cation, process or session is no longer active and is terminated 
(if “yes”), the operations 400 proceed to process 402, once 
again disabling receive diversity (operating under “default” 
signal processing Without receive diversity). 
[0051] Referring again to process 406, if the application, 
process or session is not on the predetermined list (if “no” 
the operations 400 proceed to process 408, Which initialiZes 
or resets a timer to Zero. At process 410, it is determined 
Whether the timer exceeds a predetermined time duration 
threshold (the choice of Which is described in detail above 
With respect to the timer sub-module 308). If the timer has 
exceeded the predetermined threshold (if “yes”), the opera 
tions 400 proceed to process 414, described above. 

[0052] Still referring to process 410, if the timer is still 
Within a predetermined threshold (if “no”), the operations 400 
proceed to process 412, Wherein it is determined Whether the 
data quality exceeds a predetermined threshold. This may for 
example be implemented by the data quality sub-module 402, 
described above. If the data quality exceeds the threshold (if 
“yes”), the operations 400 proceed to process 418 to enable 
receive diversity (or maintain receive diversity if already 
enabled). Still referring to process 412, there may also be 
dynamic control to also disable receive diversity Within a 
given application, process or session. Thus, if the data quality 
is Within the threshold (if “no”), disable receive diversity (or 
maintain as disabled if already disabled). The operations may 
then proceed to process 410 to once again determine Whether 
the timer exceeds a threshold. 

[0053] In some example embodiments, still referring to 
process 410, to prevent unnecessary toggling, a hysteresis 
timer (not shoWn) or merely a timer may be used With respect 
to a particular criteria. For example, if the data quality is 
continually considered to be beloW the threshold (i.e., “bad” 
data quality) Within another predetermined time period (not 
shoWn, but typically less than the timer threshold in process 
410), the hysteresis timer therefore expires and receive diver 
sity is enabled, and vice versa. Prior to expiration of the 
hysteresis timer, receive diversity is maintained as disabled 
(i.e., refrained from being enabled). The hysteresis timer may 
be Weighted or dynamically determined to account for vari 
ous conditions based on recent activity, such as on the differ 
ence of data quality from the threshold, or the amount of time 
that has passed since the last toggling. If the difference of data 
quality from the threshold is larger, the hysteresis timer may 
be shorter (and vice versa). If the amount of time that has 
passed since the last toggling is larger, the hysteresis timer 
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may be shorter (and vice versa). Combinations or sub-com 
binations of these factors or other factors may be used to 
generate the hysteresis timer. 
[0054] While the operations 400 have been described as 
occurring in a particular order for exemplary purposes, it Will 
be appreciated to persons skilled in the art that some of the 
steps may be performed in a different order provided that the 
result of the changed order of any given step Will not prevent 
or impair the occurrence of subsequent steps. Furthermore, 
some of the steps described above may be combined in other 
embodiments, and some of the steps described above may be 
separated into a number of sub-steps in other embodiments. 
For example, in some embodiments process 418 transitions 
directly to decision process 414, rather than checking the 
timer (process 410). 
[0055] Variations of the mobile communication device 201 
are possible. For example, in some example embodiments, 
the transmitter 216 may be controlled by the DSP 227 to 
perform transmit diversity on the antenna elements 220 (at 
least tWo antenna elements 220 Would be required in this 
embodiment rather than the only one shoWn, or may for 
example share at least some of the same antenna elements 218 
of the receiver 214). The mobile communication device 201 
may be con?gured to enable or disable transmit diversity, 
depending on the particular application, Which may be per 
formed independent or in conjunction With the receive diver 
sity performed by the DSP 227. For example, the transmit 
diversity may be enabled and disabled based on the same 
criteria as for receive diversity, for example based on certain 
data operations of the mobile communication device 201. 
[0056] In order to facilitate an understanding of one pos 
sible environment in Which example embodiments described 
herein can operate, reference is made to FIG. 1 Which shoWs 
in block diagram form a communication system 100 in Which 
example embodiments of the present disclosure can be 
applied. The communication system 100 comprises a number 
of mobile communication devices 201 Which may be con 
nected to the remainder of system 100 in any of several 
different Ways. Accordingly, several instances of mobile 
communication devices 201 are depicted in FIG. 1 employing 
different example Ways of connecting to system 100. Mobile 
communication devices 201 are connected to the Wireless 
netWork 101 Which may comprise one or more of a Wireless 
Wide Area Network (WWAN) 201 and a Wireless Local Area 
NetWork (WLAN) 104 or other suitable netWork arrange 
ments. In some embodiments, the mobile communication 
devices 201 are con?gured to communicate over both the 
WWAN 201 and WLAN 104, and to roam betWeen these 
netWorks. In some embodiments, the Wireless netWork 101 
may comprise multiple WWANs 201 and WLANs 104. 
[0057] The WWAN 201 may be implemented as any suit 
able Wireless access netWork technology. By Way of example, 
but not limitation, the WWAN 201 may be implemented as a 
Wireless netWork that includes a number of transceiver base 
stations 108 (one of Which is shoWn in FIG. 1) Where each of 
the base stations 108 provides Wireless Radio Frequency (RF) 
coverage to a corresponding area or cell. The WWAN 201 is 
typically operated by a mobile netWork service provider that 
provides subscription packages to users of the mobile com 
munication devices 201. In some embodiments, the WWAN 
201 conforms to one or more of the folloWing Wireless net 

Work types: Mobitex Radio NetWork, DataTAC, GSM (Glo 
bal System for Mobile Communication), GPRS (General 
Packet Radio System), TDMA (Time Division Multiple 
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Access), CDMA (Code Division Multiple Access), CDPD 
(Cellular Digital Packet Data), iDEN (integrated Digital 
Enhanced NetWork), EvDO (Evolution-Data Optimized) 
CDMA2000, EDGE (Enhanced Data rates for GSM Evolu 
tion), UMTS (Universal Mobile Telecommunication Sys 
tems), HSPDA (High-Speed DoWnlink Packet Access), IEEE 
802.16e (also referred to as WorldWide Interoperability for 
MicroWave Access or “WiMAX), or various other netWorks. 
Although WWAN 201 is described as a “Wide-Area” net 
Work, that term is intended herein also to incorporate Wireless 
Metropolitan Area NetWorks (WMAN) and other similar 
technologies for providing coordinated service Wirelessly 
over an area larger than that covered by typical WLANs. 

[0058] The WWAN 201 may further comprise a Wireless 
netWork gateWay 110 Which connects the mobile communi 
cation devices 201 to transport facilities 112, and through the 
transport facilities 112 to a Wireless connector system 120. 
Transport facilities may include one or more private netWorks 
or lines, the public Internet, a virtual private netWork, or any 
other suitable netWork. The Wireless connector system 120 
may be operated, for example, by an organiZation or enter 
prise such as a corporation, university, or governmental 
department, Which alloWs access to a netWork 124 such as an 
internal or enterprise netWork and its resources, or the Wire 
less connector system 120 may be operated by a mobile 
netWork provider. In some embodiments, the netWork 124 
may be realised using the Internet rather than an internal or 
enterprise netWork. 
[0059] The Wireless netWork gateWay 110 provides an 
interface betWeen the Wireless connector system 120 and the 
WWAN 201, Which facilitates communication betWeen the 
mobile communication devices 201 and other devices (not 
shoWn) connected, directly or indirectly, to the WWAN 201. 
Accordingly, communications sent via the mobile communi 
cation devices 201 are transported via the WWAN 201 and the 
Wireless netWork gateWay 110 through transport facilities 112 
to the Wireless connector system 120. Communications sent 
from the Wireless connector system 120 are received by the 
Wireless netWork gateWay 110 and transported via the 
WWAN 201 to the mobile communication devices 201. 

[0060] The WLAN 104 comprises a Wireless netWork 
Which, in some embodiments, conforms to IEEE 802.11x 
standards (sometimes referred to as Wi-Fi) such as, for 
example, the IEEE 802.11a, 802.11b and/or 802.11 g stan 
dard. Other communication protocols may be used for the 
WLAN 104 in other embodiments such as, for example, IEEE 
802.11n, IEEE 802.16e (also referred to as WorldWide 
Interoperability for MicroWave Access or “WiMAX”), or 
IEEE 802.20 (also referred to as Mobile Wireless Broadband 
Access). The WLAN 104 includes one or more Wireless RF 
Access Points (AP) 114 (one of Which is shoWn in FIG. 1) that 
collectively provide a WLAN coverage area. 
[0061] The WLAN 104 comprises a Wireless netWork 
Which, in some embodiments, conforms to IEEE 802.11x 
standards (sometimes referred to as Wi-Fi) such as, for 
example, the IEEE 802.11a, 802.11b and/or 802.11 g stan 
dard. Other communication protocols may be used for the 
WLAN 104 in other embodiments such as, for example, IEEE 
802.11n, IEEE 802.16e (also referred to as WorldWide 
Interoperability for MicroWave Access or “WiMAX”), or 
IEEE 802.20 (also referred to as Mobile Wireless Broadband 
Access). The WLAN 104 includes one or more Wireless RF 
Access Points (AP) 114 (one of Which is shoWn in FIG. 1) that 
collectively provide a WLAN coverage area. 
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[0062] The WLAN 104 may be a personal network of the 
user, an enterprise network, or a hotspot offered by an Internet 
service provider (ISP), a mobile netWork provider, or a prop 
erty oWner in a public or semi-public area, for example. The 
access points 114 are connected to an access point (AP) 
interface 116 Which may connect to the Wireless connector 
system 120 directly (for example, if the access point 114 is 
part of an enterprise WLAN 104 in Which the Wireless con 
nector system 120 resides), or indirectly as indicated by the 
dashed line if FIG. 1 via the transport facilities 112 if the 
access point 14 is a personal Wi-Fi netWork or Wi-Fi hotspot 
(in Which case a mechanism for securely connecting to the 
Wireless connector system 120, such as a virtual private net 
Work (VPN), may be required). The AP interface 116 pro 
vides translation and routing services betWeen the access 
points 114 and the Wireless connector system 120 to facilitate 
communication, directly or indirectly, With the Wireless con 
nector system 120. 

[0063] The Wireless connector system 120 may be imple 
mented as one or more servers, and is typically locatedbehind 

a ?reWall 113. The Wireless connector system 120 manages 
communications, including email communications, to and 
from a set of managed mobile communication devices 201. 
The Wireless connector system 120 also provides administra 
tive control and management capabilities over users and 
mobile communication devices 201 Which may connect to the 
Wireless connector system 120. 

[0064] The Wireless connector system 120 alloWs the 
mobile communication devices 201 to access the netWork 124 
and connected resources and services such as a messaging 
server 132 (for example, a Microsoft ExchangeTM, IBM Lotus 
DominoTM, or Novell GroupWiseTM email server), and a con 
tent server 134 for providing content such as Internet content 
or content from an organiZation’s internal servers, and appli 
cation servers 136 for implementing server-based applica 
tions such as instant messaging (IM) applications to mobile 
communication devices 201. 

[0065] The Wireless connector system 120 typically pro 
vides a secure exchange of data (e.g., email messages, per 
sonal information manager (PIM) data, and IM data) With the 
mobile communication devices 201. In some embodiments, 
communications betWeen the Wireless connector system 120 
and the mobile communication devices 201 are encrypted. In 
some embodiments, communications are encrypted using a 
symmetric encryption key implemented using Advanced 
Encryption Standard (AES) or Triple Data Encryption Stan 
dard (Triple DES) encryption. Private encryption keys are 
generated in a secure, tWo-Way authenticated environment 
and are used for both encryption and decryption of data. In 
some embodiments, the private encryption key is stored only 
in the user’s mailbox on the messaging server 132 and on the 
mobile communication device 201, and can typically be 
regenerated by the user on mobile communication devices 
201. Data sent to the mobile communication devices 201 is 
encrypted by the Wireless connector system 120 using the 
private encryption key retrieved from the user’s mailbox. The 
encrypted data, When received on the mobile communication 
devices 201, is decrypted using the private encryption key 
stored in memory. Similarly, data sent to the Wireless connec 
tor system 120 from the mobile communication devices 201 
is encrypted using the private encryption key stored in the 
memory of the mobile communication device 201. The 
encrypted data, When received on the Wireless connector sys 
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tem 120, is decrypted using the private encryption key 
retrieved from the user’s mailbox. 
[0066] The Wireless netWork gateWay 110 is adapted to 
send data packets received from the mobile communication 
device 201 over the WWAN 201 to the Wireless connector 
system 120. The Wireless connector system 120 then sends 
the data packets to the appropriate connection point such as 
the messaging server 132, content server 134 or application 
servers 136. Conversely, the Wireless connector system 120 
sends data packets received, for example, from the messaging 
server 132, content server 134 or application servers 136 to 
the Wireless netWork gateWay 110 Which then transmit the 
data packets to the destination mobile communication device 
201. The AP interfaces 116 of the WLAN 104 provide similar 
sending functions betWeen the mobile communication device 
201, the Wireless connector system 120 and netWork connec 
tion point such as the messaging server 132, content server 
134 and application server 136. 
[0067] The netWork 124 may comprise a private local area 
netWork, metropolitan area netWork, Wide area netWork, the 
public Internet or combinations thereof and may include vir 
tual netWorks constructed using any of these, alone, or in 
combination. 
[0068] The mobile communication device 201 may alter 
natively connect to the Wireless connector system 120 using a 
computer 117, such as desktop or notebook computer, via the 
netWork 124. A link 106 or data connection may be provided 
for exchanging information (including synchronization data) 
betWeen the mobile communication device 201 and computer 
117 connected to the Wireless connector system 120. The link 
106 may comprise one or both of a physical interface and 
short-range Wireless communication interface. The physical 
interface may comprise one or combinations of an Ethernet 

connection, Universal Serial Bus (USB) connection, 
FireWireTM (also knoWn as an IEEE 1394 interface) connec 
tion, or other serial data connection, via respective ports or 
interfaces of the mobile communication device 201 and com 
puter 117. The short-range Wireless communication interface 
may be a personal area netWork (PAN) interface. A personal 
area netWork is a Wireless point-to-point connection meaning 
no physical cables are required to connect the tWo end points. 
The short-range Wireless communication interface may com 
prise one or a combination of an infrared (IR) connection such 
as an Infrared Data Association (IrDA) connection, a short 
range radio frequency (RF) connection such as one speci?ed 
by IEEE 80215.1 or the BluetoothTM special interest group, 
or IEEE 802.15.3a, also referred to as UltraWideband 
(U WB), or other PAN connection. 
[0069] It Will be appreciated that the above-described com 
munication system is provided for the purpose of illustration 
only, and that the above-described communication system 
comprises one possible communication netWork con?gura 
tion of a multitude of possible con?gurations for use With the 
mobile communication devices 201. The teachings herein 
may be employed in connection With any other type of net 
Work and associated devices that are effective in implement 
ing or facilitating Wireless communication. Suitable varia 
tions of the communication system Will be understood to a 
person of skill in the art and are intended to fall Within the 
intended scope. 

[0070] For example, the above-noted system may be 
described as a single-input and multiple-output (SIMO) as 
betWeen the mobile communication device 201 and the Wire 
less netWork 101, as Would be understood in the art. Other 
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example embodiments may for example be applied to mul 
tiple-input and multiple-output (MIMO) systems, as Would 
be understood in the art, for example the received source 
signal being generated from a transmitting system having 
multiple transmitters at differing positions. 
[0071] While some aspects have been described in terms of 
methods, a person of ordinary skill in the art Will understand 
that the those aspects are also directed to various apparatus 
such as a handheld electronic device including components 
for performing at least some of the aspects and features of the 
described methods, be it by Way of hardWare components, 
softWare or any combination of the tWo, or in any other 
manner. Similarly, aspects described as mobile communica 
tion devices may apply to associated methods for performing 
the same aspects. Moreover, an article of manufacture for use 
With the apparatus, such as a pre-recorded storage device or 
other similar computer readable medium including program 
instructions recorded thereon, or a computer data signal car 
rying computer readable program instructions may direct an 
apparatus to facilitate the practice of the described methods. 
It is understood that such apparatus, articles of manufacture, 
and computer data signals also come Within the scope of 
present embodiments. 
[0072] The term “computer readable medium” as used 
herein means any medium Which can store instructions for 
use by or execution by a computer or other computing device 
including, but not limited to, a portable computer diskette, a 
hard disk drive (HDD), a random access memory (RAM), a 
read-only memory (ROM), an erasable programmable-read 
only memory (EPROM) or ?ash memory, an optical disc such 
as a Compact Disc (CD), Digital Versatile Disc (DVD) or 
Blu-rayTM Disc, and a solid state storage device (e.g., NAND 
?ash or synchronous dynamic RAM (SDRAM)). 
[0073] The various embodiments presented above are 
merely examples and are in no Way meant to limit the scope of 
this disclosure. Variations of the innovations described herein 
Will be apparent to persons of ordinary skill in the art, such 
variations being Within the intended scope of the present 
disclosure. In particular, features from one or more of the 
above-described embodiments may be selected to create 
alternative embodiments comprised of a sub-combination of 
features Which may not be explicitly described above. In 
addition, features from one or more of the above-described 
embodiments may be selected and combined to create alter 
native embodiments comprised of a combination of features 
Which may not be explicitly described above. Features suit 
able for such combinations and sub-combinations Would be 
readily apparent to persons skilled in the art upon revieW of 
the present disclosure as a Whole. The subject matter 
described herein and in the recited claims intends to cover and 
embrace all suitable changes in technology. 

1. A method for controlling receive diversity of an antenna 
system of a computer device, the antenna system including 
tWo or more antenna elements, the method comprising: 

establishing a session With a remote transmitting system; 
determining Whether a predetermined criteria detected by 

the computer device is satis?ed Within the session, and if 
so: activating at least tWo of the antenna elements for 
receiving transmissions, enabling performance of 
receive diversity on the received transmissions, and per 
forming receive diversity on the received transmissions; 
and 

if the predetermined criteria is not satis?ed Within the 
session: activating at least one of the antenna elements, 
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disabling performance of receive diversity on the 
received transmissions, and performing a default signal 
processing on the received transmissions. 

2. A method as claimed in claim 1, Wherein said session 
includes a data session or a voice session. 

3. A method as claimed in claim 1, Wherein the predeter 
mined criteria includes determining Whether the computer 
device is connected to an external poWer supply. 

4. A method as claimed in claim 1, Wherein the antenna 
elements are activateable by a portable poWer source having 
a limited poWer supply. 

5. A method as claimed in claim 4, Wherein the portable 
poWer source is rechargeable by Way of a data connection, 
Wherein the predetermined criteria includes the computer 
device being connected to the data connection. 

6. A method as claimed in claim 1, Wherein the predeter 
mined criteria is based on data communications of the com 
puter device. 

7. A method as claimed in claim 6, Wherein the predeter 
mined criteria is fur‘ther based on data quality of the data 
communications. 

8. A method as claimed in claim 1, further comprising 
activating a hysteresis timer and refraining from enabling or 
disabling of performance of receive diversity Within the hys 
teresis timer. 

9. A method as claimed in claim 8, Wherein the predeter 
mined criteria includes a threshold, and Wherein the hyster 
esis timer is dependent on a difference betWeen a detected 
value in relation to the threshold. 

10. A method as claimed in claim 8, Wherein the hysteresis 
timer is dependent on a time of most recent enabling or 
disabling of performance of receive diversity. 

11. A method as claimed in claim 10, Wherein the prede 
termined criteria includes determining Whether a timer has 
exceeded a predetermined time period. 

12. A computer device for controlling of receive diversity, 
comprising: 

a controller for controlling operation of the computer 
device; 

an antenna system including tWo or more antenna elements 
and controllable by the controller; 

a poWer source for individually activating each of the 
antenna elements for receiving transmissions; and 

a signal processor for performing signal processing on the 
received transmissions including performing of a 
default signal processing and performing of receive 
diversity, 

the controller being con?gured for establishing a session 
With a remote transmitting system and determining 
Whether a predetermined criteria is satis?ed Within the 
session, and if so: activating at least tWo of the antenna 
elements for receiving transmissions, enabling perfor 
mance of receive diversity on the received transmis 
sions, and performing receive diversity on the received 
transmissions, and 

if the predetermined criteria is not satis?ed Within the 
session: activating at least one of the antenna elements, 
disabling performance of receive diversity on the 
received transmissions, and performing a default signal 
processing on the received transmissions. 

13 . A computer device as claimed in claim 12, Wherein said 
session includes a data session or a voice session. 
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14. A computer device as claimed in claim 12, Wherein the 
predetermined criteria includes determining Whether the 
computer device is connected to an external power supply. 

15. A computer device as claimed in claim 12, Wherein the 
poWer source includes a portable poWer source having a lim 
ited poWer supply. 

16. A computer device as claimed in claim 15, further 
comprising a data connection for recharging the portable 
poWer source, Wherein the predetermined criteria includes the 
computer device being connected to the data connection. 

17. A computer device as claimed in claim 12, Wherein the 
predetermined criteria is based on data communications of 
the computer device. 

18. A computer device as claimed in claim 17, Wherein the 
predetermined criteria is further based on data quality of the 
data communications. 

19. A computer device as claimed in claim 12, Wherein the 
controller is further con?gured for activating a hysteresis 
timer and refraining from enabling or disabling performance 
of receive diversity Within the hysteresis timer. 

20. A computer device as claimed in claim 19, Wherein the 
predetermined criteria includes a threshold, and Wherein the 
hysteresis timer is dependent on a difference betWeen a 
detected value in relation to the threshold. 

21. A computer device as claimed in claim 19, Wherein the 
hysteresis timer is dependent on a time of most recent 
enabling or disabling of performance of receive diversity. 

22. A computer device as claimed in claim 12, Wherein the 
predetermined criteria includes determining Whether a timer 
has exceeded a predetermined time period. 
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23. A computer device as claimed in claim 12, Wherein the 
computer device is a portable mobile communication device. 

24. A method for controlling receive diversity of an 
antenna system of a computer device, the antenna system 
including tWo or more antenna elements, the antenna system 
being con?gured for operating in a highpoWer mode of signal 
processing including activation of at least tWo of the antenna 
elements and a loW poWer mode of signal processing includ 
ing activation of at least one of the antenna elements, the 
antenna system being defaulted to the loW poWer mode of 
signal processing, the method comprising: 

determining Whether a predetermined criteria detected by 
the computer device is satis?ed, Wherein the predeter 
mined criteria includes determining Whether the com 
puter device is connected to an external poWer supply, 
and if so: activating at least tWo of the antenna elements 
for receiving transmissions, and enabling performance 
of the high poWer mode of signal processing; and 

if the predetermined criteria is not satis?ed: activating at 
least one of the antenna elements, and enabling perfor 
mance of the loW poWer mode of signal processing on 
the received transmissions. 

25. A method as claimed in claim 24, Wherein the antenna 
elements are activateable by a portable poWer source having 
a limited poWer supply. 

26. A method as claimed in claim 25, Wherein the portable 
poWer source is rechargeable by Way of a data connection, 
Wherein the predetermined criteria includes the computer 
device being connected to the data connection. 

* * * * * 
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