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ABSTRACT

A method and apparatus for user data traffic handling for an EVDO enabled hybrid
mode mobile device, the method having the steps of. blocking a system selection at
the mobile device until no EVDO traffic state exists, the blocking step includes either
monitoring whether a user changes a scan mode on the mobile device; and if the
user changes the scan mode, checking whether the mobile device is in an EVDO
traffic state; and If yes delaying a system selection until the EVDO traffic state Is
ended, or monitoring whether a user is in an EVDO traffic state, and if yes,

preventing a user from accessing a scan mode menu on the mobiie device.
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METHOD AND APPARATUS FOR SCAN MODE SELECTION
DURING AN EVDO TRAFFIC STATE

FIELD OF THE APPLICATION

[0001] The present application relates to the optimization of a data device in a hybrid
EVDO and CDMA2000 network, and in particular when the mobile device is In an
EVDO traffic state.

BACKGROUND

[0002] The CDMA 1x/EVDO mobile system is a hybrid system that has evolved from
the CDMA2000 system. EVDO stands for Evolution Data Only or Data Optimized
and as suggested by this, is a data only system. One advantage of EVDO systems s
that, it allows a high transfer rate for data. Another advantage of 1XEVDO System
operating in hybrid mode is the ability to receive circuit switched services, such as

voice calls, even during active data session in EVDO System.

[0003] A mobile device operating in 1xEVDO hybrid mode will first acquire the
CDMA 1x system, and once this system has been acquired and is in an idle state the
mobile device will then try to acquire the EVDO system. The CDMA 1x system will

always have precedence over the EVDO system according to the current design.

[0004] Since the main advantage of hybrid mode is the ability to receive circuit
switched mobile terminated calls, by design, when the CDMA system Is dropped for

any reason, the EVDO system will also be dropped ana the mobile station will

immediately try to establish a new CDMA 1x connection.

[0005] On current mobile devices, a user has the option of changing the scan mode
(alternatively called the network selection mode). The scan mode determines which
systems the mobile device can connect to and dictates the device's System
Determination Algorithm. Various options include the home network only, which
prevents roaming charges, and various analog and digital options as will be known to
those skilled in the art. Scan modes can be changed, for example, to avoid roaming

charges when a home network can be acquired.
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[0006] A side effect of changing the scan mode on current mobile devices is that they
immediately drop the current CDMA network and search for a new network

according to the System Determination algorithm as per the selected scan mode. In
the hybrid mode that includes an EVDO connection, if the mobile device arops the
CDMA 1x connection, the EVDO connection is also dropped. The problem is that
when the mobile device has an EVDO traffic channel acquired and is downloading
data, dropping the EVDO connection undesirably disrupts the user’'s download by
aropping the data channel.

SUMMARY

[0007] The present application provides for a method and apparatus to prevent a
scan mode change when an EVDO traffic channel is established. Specifically, the
present system and method provide for a check when a scan mode change is made
to determine whether the device is in an EVDO traffic state. If the device is in an
EVDO traffic state, the mobile device waits until the EVDO traffic state ends at which
point the system selection occurs. Alternatively, the device could prevent the user
from changing the scan mode by hiding the scan mode selection menu when the

mobille device is an EVDO traffic state.

‘[0008] As will be appreciated by those skilled in the art. keeping the EVDO traffic
state open until the data transaction is complete will prevent any delay in the data
transaction and also save network resources since the EVDO connection would
need to be re-established and any lost packets due to the dropping of the EVDO
channel would have to be re-transmitted. Since a user likely pays for each packet
that Is transmitted, this will also save the user costs. Other advantages will be

appreciated by those skilled in the art.

[0009] The present application therefore provides a method for user data traffic
handling for an EVDO enabled hybrid mode mobile device, the method comprising
the steps of: blocking a system selection at the mobile device until no EVDO traffic

state exists.
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[0010] The present application further provides an EVDO enabled hybrid mode

mobile device characterized by: means for blocking a system selection at the mobile
device until no EVDO traffic state exists.

BRIEF DESCRIPTION OF THE DRAWINGS

[0011] The present apparatus and method will be better understood with reference to
the drawings in which:

Figure 1 is a flow chart of a preferred method for ensuring that system
selection does not drop an EVDO traffic channel;

Figure 2 is a flow chart of an alternative embodiment of the method for
ensuring that the EVDO traffic channel is not dropped when performing network
selection mode changes;

Figure 3 is an alternative flow chart of a method for ensuring that the EVDO
traffic channel is not dropped by hiding the network selection menu auring an EVDO

traffic state:

Figure 4 is a simplified block diagram showing various components within a
CDMA 1x/EVDO network: and

Figure 5 is a block diagram of an exemplary mobile device that can be used
with the present application.

DETAILED DESCRIPTION
[0012] A mobile device user can change the scan mode (network selection mode)

generally by using a menu on the mobile device. The scan mode can be set to
various options and can be, for example, set to home only, which only allows the
mobile device to connect with the home network; digital only, which allows the device
to connect to cellular or PCS networks using CDMA and/or EVDO: auto A which
allows the device to connect to a portion of the digital cellular network: auto B which
allows the mobile device to connect to another portion of the digital cellular network;
analog, which only allows only analog connections; automatic, which allows the
device connect to any network: and other networks which are known to those skilled
in the art. The present application is not meant to be limited to the selection of any

specific scan mode, nor is the list of various scan modes outlined exhaustive.
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[0013] A consequence of the user changing the scan mode is the dropping of the

current network that the mobile device is in

[0014] As indicated above, when in a hybrid mode, the mobile device gives
precedence to the CDMA (code division multiple access) 1x network. The CDMA 1x
network Is generally used for voice and SMS (short message service) services when
In the hybrid network, whereas the EVDO network is generally used for data
services. The mobile device gives precedence to voice services, having the effect

that voice calls are not routed to a voice mailbox if the user is downloading data at

that time.

[0015] A consequence of giving the CDMA network the higher priority is that if the
CDMA 1x network is lost, the mobile device will also drop the EVDO system in order
to re-acquire the CDMA network. As will be appreciated, if the user therefore

EVDO network results in wasted network resources, wasted mobile battery

resources, and possibly misses critical information that the user needs to know
Immediately.

[0016] Reference is now made to Figure 1. A better solution than the above would
be to prevent the mobile device from performing a system selection until the data
download is complete. As illustrated in F igure 1, the mobile device needs to be in
CDMA 1x idle state for the method of Figure 1 to proceed. As will be appreciated by
those skilled in the art, if the mobile device is not in an 1x Idle state then there will
either be no data being downloaded since the active CDMA state will pre-empt the
data download, or if no CDMA1x network is connected then the mobile device will be

attempting to acquire a CDMA 1x network and will have no EVDO network
established in that case.

[0017] If the mobile device is in CDMA 1x idle state 10 the mobile device can monitor
whether a network selection mode (scan mode) change is being attempted. This is
llustrated in Figure 1 as step 12. Step 12, as illustrated, shows the mobile device

4
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continuousty checking for a network selection mode change and if no change is
made the step loops back on itself. As would be appreciated by those skilled in the
art, this could be implemented using various means including the use of interrupts if
the network selection mode changes and CPU resources do not need to

continuously be checking whether the network selection mode change is occurring.

[0018] If the mobile device detects in step 12 that a network selection mode change
IS occurring the mobile device proceeds to step 14. In step 14 the mobile device
checks whether it is currently in an EVDO traffic state. If it is in an EVDO traffic state.
the mobile device will stay in step 14 until the traffic state ends thus preventing the

dropping of the current CDMA 1x network due to the network selection mode change

before the data download occurs.

[0019] Once the EVDO traffic state has ended and thus the complete download has
occurred, the mobile device proceeds to step 16 in which a system selection is
performed. As indicated above, the system selection performance requires the

dropping of the current CDMA network and thus the EVDO network and the re-
acquiring of both.

In an alternative embodiment, instead of monitoring whether a network selection
mode change has occurred in step 12 the mobile device instead could block the user

from being able to perform a network selection mode change while an EVDO traffic

state exists. Reference is now made to Figure 2.

[0020] Figure 2 illustrates an alternative in which the mobile device is in a CDMA 1x
idle state 10. The mobile device, in step 22 monitors whether a user has accessed

the network selection menu would allow them to change the scan mode. If step 22
determines that the user is attempting to change the scan mode the mobile device in
step 24 can check whether the mobile device is in EVDO ftraffic state. If yes then the
mobile device can proceed to step 26 in which an error message can be displayed to
the user indicating that the user is currently in an EVDO traffic state and asks the
user to try again. Alternatively, if in step 24 it is determined that there is no EVDO
traffic state then the mobile device can allow the user to enter into the menu to

D
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change the scan mode in step 28. A further option in Figure 2 is that if the EVDO is
In a traffic state as determined Dy step 24 then the mobile device could prompt the

user It they are sure that they want to enter into the scan mode selection and that
data transfer could be lost if they do. The user would then have the option of
dropping the CDMA and EVDO channel

[0021] A further option is that the mobile device monitors whether it has entered INto
an EVDO traffic state. If the device enters a EVDO traffic state, the mobile device
could hide the network selection menu completely, thus preventing the user from
changing the scan mode. This is llustrated in Figure 3 in which if the device is in an
Idle CDMA state 10 the devise monitors whether the device enters an EVDO traffic
state in step 32. If yes, the mobile device proceeds to step 34 in which it hides the

network selection menu and then proceeds to step 36 in which it monitors whether
the device has ended the EVDO traffic state.

[0022] Once the device has ended the EVDO traffic state. the mobile device

proceeds to step 38 in which the network selection mode menu is again revealed

and e-mail server 344 with which the instant techniques of this application may

Cooperate. The wireless data device 310 is preferably a two-way communication

device having data and voice communication capabilities.
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[0025] CDMA network 320 is comprised of a based transceiver station (BTS) 322
and a base station controller (BSC) 324. Base station controller 324 communicates

with a mobile switching centre 326 which as will be appreciated, is a circuit switched

communicates with a packet data serving node (PDSN) 328 which is a packet
switched only component. PDSN 328 further communicates with |P network 340

[0026] EVDO network 330 contains an EVDO sector 332 which communicates with
access node (AN) 334. Since the EVDO network 330 is a data only network, access

node 334 communicates only with PDSN 328 and not with any circuit switch
components.

[0031] Once a network connection is established with CDMA 1x network 320 and the
mobile device enters CDMA 1x idle state. wireless device 310 establishes a

connection with EVDO network 330 This s done through EVDO sector 332 and AN

334. In this way, mobile device 310 gains access to packet data services provided by

7
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PDSN 328 using EVDO network 330. Subsequent to the establishment of an EVDO
network connection with mobile device 310, CDMA network 320 is used to provide
circuit switched services such as voice and SMS while EVDO network 330 is used to

provide packet data services such as e-mail and WAP.

[0032] As will be appreciated by those skilled in the art. wireless device 310 can
Include voice communication means such as a headpiece 350 or a user can

communicate directly into the wireless device 310.

[0033] A further advantage of the present system is that due to high transfer rates
assoclated with EVDO networks, wireless device 310 can be used as a wireless

modem and be connected through various means such as a USB or other serial port,

or by short range wireless communications with a computer 354. Computer 354 can
then gain access to data network 340 through EVDO network 330 using mobile
aevice 310 as the modem:.

[0034] Reference is now made to Figure 5. Figure 5 is a block diagram llustrating a
mobile station apt to be used with preferred embodiments of the apparatus and
method of the present application. Mobile station 400 is preferably a two-way
wireless communication device having at least voice and data communication
capabilities. Mobile station 400 preferably has the capability to communicate with
other computer systems on the Internet. Depending on the exact functionality
provided, the wireless device may be referred to as a data messaging device, a two-
way pager, a wireless e-mail device, a cellular telephone with data messaging

capabilities, a wireless Internet appliance, or a data communication device, as

examples.

[0035] Where mobile station 400 is enabled for two-way communication. it will

Incorporate a communication subsystem 411, including both a receiver 412 and a

transmitter 414, as well as associated components such as one or more. preferably

embedded or internal, antenna elements 416 and 418 local oscillators (LOs) 413,

and a processing module such as a digital signal processor (DSP) 420. As will be

apparent to those skilled in the field of communications, the particular design of the

communication subsystem 411 will be dependent upon the communication network
8
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In which the device is intended to operate. For example, mobile station 400 may

include a communication subsystem 411 designed to operate within the CDMA
1x/EVDO hybrid system.

[0036] Network access requirements will also vary depending upon the type of
network 418. In some CDMA networks network access is associated with a
subscriber or user of mobile station 400. A CDMA mobile station may require a
removable user identity module (RUIM) or a subscriber identity module (SIM) card in
order to operate on a CDMA network. . The SIM/RUIM interface 444 is normally
similar to a card-slot into which a SIM/RUIM card can be inserted and ejected like a
diskette or PCMCIA card. The SIM/RUIM card can have approximately 64K of

memory and hold many key configuration 451, and other information 453 such as
identification, and subscriber related information.

[0037] When required network registration or activation procedures have been
completed, mobile station 400 may send and receive communication signals over
the network 419. As illustrated in Figure 9, network 19 can consist of multiple base
stations communicating with the mobile device. For example, in a hybrid CDMA 1x
EVDO system, a CDMA base station and an EVDO base station communicate with
the mobile station and the mobile station i1s connected to both simultaneously. The

EVDO and CDMA 1x base stations use different paging slots to communicate with
the mobile device.

[0038] Signals received by antenna 416 through communication network 419 are
input to recelver 412, which may perform such common receiver functions as signal
ampilification, frequency down conversion, filtering, channel selection and the like,
and In the example system shown in Figure 5, analog to digital (A/D) conversion.
A/D conversion of a received signal allows more complex communication functions
such as demodulation and decoding to be performed in the DSP 420. In a similar
manner, signatls to be transmitted are processed, including modulation and encoding
for example, by DSP 420 and input to transmitter 414 for digital to analog
conversion, frequency up conversion, filtering, amplification and transmission over
the communication network 419 via antenna 418. DSP 420 not only processes

9
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communication signals, but also provides for receiver and transmitter control. For
example, the gains applied to communication signals in receiver 412 and transmitter
414 may be adaptively controlied through automatic gain control algorithms
implemented in DSP 420.

[0039] Mobile station 400 preferably includes a microprocessor 438 which controls
the overall operation of the device. Communication functions, including at least data
and voice communications, are performed through communication subsystem 411.
Microprocessor 438 also interacts with further device subsystems such as the
display 422, flash memory 424, random access memory (RAM) 426, auxiliary
input/output (1/0) subsystems 428, serial port 430, two or more keyboards or
keypads 432, speaker 434, microphone 436, other communication subsystem 440
such as a short-range communications subsystem and any other device subsystems
generally designated as 442. Serial port 430 could include a USB port or other port

known to those In the art.

[0040] Some of the subsystems shown in Figure 5 perform communication-reiated
functions, whereas other subsystems may provide “resident” or on-device functions.
Notably, some subsystems, such as keyboard 432 and display 422, for example,
may be used for both communication-related functions, such as entering a text
message for transmission over a communication network, énd device-resident

functions such as a calculator or task list.

[0041] Operating system software used by the microprocessor 438 is preferably
stored in a persistent store such as flash memory 424, which may instead 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 memory such as RAM 426.

Recelved communication signals may aiso be stored in RAM 426.

[0042] As shown, flash memory 424 can be segregated into different areas for both
computer programs 458 and program data storage 450, 452, 454 and 456. These

different storage types indicate that each program can allocate a portion of flash
10
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memory 424 for their own data storage requirements. Microprocessor 438, in
addition to its operating system functions, preferably enables execution of software
applications on the mobile station. A predetermined set of applications that control
basic operations, including at least data and voice communication applications for
example, will normally be installed on mobile station 400 during manufacturing. A
preferred software application may be a personal information manager (PIM)
application having the abillity to organize and manage data items relating to the user
of the mobile station such as, but not limited to, e-mail, calendar events, voice mails,
appointments, and task items. Naturally, one or more memory stores would be
available on the mobile station to facilitate storage of PIM data items. Such PIM
application would preferably have the ability to send and receive data items, via the
wireless network 419. In a preferred embodiment, the PIM data items are
seamlessly integrated, synchronized and updated, via the wireless network 419, with
the mobile station user’'s corresponding data items stored or associated with a host
computer system. Further applications may also be loaded onto the mobile station
400 through the network 419, an auxiliary 1/0O subsystem 428, serial port 430, short-
range communications subsysiem 440 or any other suitable subsystem 442, and
installed by a user in the RAM 426 or preferably a non-volatile store (not shown) for
execution by the microprocessor 438. Such flexibility in application installation
increases the functionality of the device 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 financial transactions to be performed using the mobile station 400.

[0043] In a data communication mode, a received signal such as a text message or
web page download will be processed by the communication subsystem 411 and
input to the microprocessor 438, which preferably further processes the received
signal for output to the display 422, or alternatively to an auxiliary I/0O device 428. A
user of mobile station 400 may also compose data items such as email messages
for example, using the keyboard 432, which is preferably a complete alphanumeric
keyboard or telephone-type keypad, in conjunction with the display 422 and possibly
an auxiliary [/O device 428. Such composed items may then be transmitted over a
communication network through the communication subsystem 411.

1]
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[0044] For voice communications, overall operation of mobile station 400 i1s similar,
except that received signals would preferably be output to a speaker 434 and signals
for transmission would be generated by a microphone 436. Alternative voice or
audio I/O subsystems, such as a voice message recording subsystem, may also be
implemented on mobile station 400. Although voice or audio signal output is
preferably accomplished primarily through the speaker 434, display 422 may also be
used to provide an indication of the identity of a calling party, the duration of a voice

call, or other voice call related information for exampie.

[0045] Serial port 430 in Figure 5, would normally be implemented in a personal
digital assistant (PDA)-type mobile station for which synchronization with a user’s
desktop computer (not shown) may be desirable, but is an optional device
component. Such a port 430 would enable a user to set preferences through an
external device or software application and would extend the capabilities of mobile
station 400 by providing for information or software downloads to mobile station 400
other than through a wireless communication network. The alternate download path
may for example be used to load an encryption key onto the device through a direct
and thus reliable and trusted connection to thereby enable secure device
communication. As will be appreciated by those skilied in the art, serial port 430 can
further bé used to connect the mobile device to a computer to act as a modem. A
modem unit 460 interacts with a driver 462 in a computer 464 to allow data transfer
through the mobile device. With EVDO networks, a high rate of data transfer can be
achieved using the mobile device 400 as the modem. Depending on the interface
provided by driver 462, unit 460 couid be an IP routing module. Further, driver 462
could provide either a modem interface or alternatively an IP interface to computer

464. As will be appreciated by those skilled In the art, the combination of driver 462
and unit 460 must provide a communication interface for computer 430 to be

enabled for communications originated and/or terminated at computer 430.

[0046] Other communications subsystems 440, such as a short-range

communications subsystem, is a further optional component which may provide for
communication between mobile station 400 and different systems or devices, which

12
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need not necessarily be similar devices. For example, the subsystem 440 may
iInclude an infrared device and associated circuits and components or a Bluetooth™

communication module to provide for communication with similarly enabled systems
and devices.

[0047] Advantageously, communications originating and/or terminating at computer
464 benefit from the techniques of this application as module 460 preferably uses

the techniques taught herein in a manner that is transparent to computer 464.

[0048] The embodiments described herein are examples of structures, systems or
methods having elements corresponding to elements of the techniques of this
application. This written description may enable those skilled in the art to make and
use embodiments having alternative elements that likewise correspond to the
elements of the techniques of this application. The intended scope of the techniques
of this application thus includes other structures, systems or methods that do not
differ from the techniques of this application as described herein, and further
iIncludes other structures, systems or methods with insubstantial differences from the
techniques of this application as described herein.

I3
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Claims:

1. A method for user data traffic handling for an EVDO enabled hybrid

mode mobile device, the method comprising the steps of:

blocking a system selection at the mobile device until no EVDO traffic
state exists, said blocking step including monitoring whether a scan mode Is
changed on the mobile device; and
if the scan mode is changed, checking whether the mobile device
is in an EVDO ftraffic state; and if yes
delaying a system selection until the EVDO traffic state is
ended.

2. The method of claim 1, wherein the blocking step further comprises the

step of:
hiding a network selection menu when the mobile device is in an EVDO

traffic state.

3. The method of any one of claims 1 or 2, wherein the mobile device

performs a system selection once the EVDO traffic state ends.

4. A method for user data traffic handling for an EVDO enabled hybrid
mode mobile device, the method comprising the steps of:
blocking a system selection at the mobile device until no EVDO traffic
state exists, said blocking step including monitoring whether the mobile
device is in an EVDO traffic state, and if yes, preventing access to a

scan mode menu on the mobile device.

5. The method of claim 4, wherein the blocking step further comprises the

step of:
prompting a user to determine whether the mobile device should prevent

the user from accessing the scan mode menu.

6. The method of any one of claims 4 or 5, wherein the blocking step further

comprises the step of:
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hiding a network selection menu when the mobile device is in an EVDO

traffic state.

7. The method of any one of claims 4 to 6, wherein the mobile device

performs a system selection once the EVDO ftraffic state ends.

8. An EVDO enabled hybrid mode mobile device comprising:
means for blocking a system selection at the mobile device until no

EVDO traffic state exists, said means for blocking including:
means for monitoring whether a user changes a scan mode on the
mobile device;
means for checking whether the mobile device is in an EVDO
traffic state; and
means for delaying a system selection, the means for delaying
the system selection being arranged to delay system selection if
the means for monitoring whether the user changes the scan
mode detects that the user changed the scan mode and if the
means for checking finds the mobile device is in an EVDO traffic

state.

9. The mobile device of claim 8, wherein the means for blocking comprises
means for hiding a network selection menu, the means for hiding the network

selection menu being capable of hiding the network selection menu when the

mobile device is in an EVDO traffic state.

10.  An EVDO enabled hybrid mode mobile device comprising:
means for blocking a system selection at the mobile device until no
EVDO traffic state exists, said means for blocking including:
means for monitoring whether a user is in an EVDO traffic state;
and
means for preventing a user from accessing a scan mode menu
on the mobile device If the means for monitoring detects the

mobile device is in an EVDO traffic state.



10

CA 02545460 2011-11-21

11.  The mobile device of claim 10, further comprising:
means for prompting a user to determine whether the mobile device

should prevent the user from accessing the scan mode menu.

12.  The mobile device of any one of claims 10 or 11, wherein the means for
blocking comprises means for hiding a network selection menu, the means for
hiding the network selection menu being capable of hiding the network selection

menu when the mobile device is in an EVDO traffic state.
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In Idle
CDMA state

Network Selection
Mode Change?

Yes
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EVDO
Traffic State?

No
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Perform System
Selection
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