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Description

BACKGROUND

1. Field of the Invention

[0001] The present disclosure relates to an electronic
device that wireless communicates with other devices.
More particularly, the present disclosure relates to an
apparatus and a method for providing a packet service
in an electronic device.

2. Description of the Related Art

[0002] Electronic devices including but not limited to a
smart phone and a tablet Personal Computer (PC) can
provide a multi-Radio Access Technology (hereinafter,
referred to as "RAT"). The term "multi-RAT" refers to a
technology supporting a plurality of RATs, for example,
a technology supporting RATs which can access a Global
System for Mobile telecommunication (hereinafter re-
ferred to as "GSM") corresponding to a second genera-
tion mobile communication system used in Europe, a Uni-
versal Mobile Telecommunication System (hereinafter
referred to as "UMTS") corresponding to a third genera-
tion mobile communication system, and a Long Term Ev-
olution (hereinafter referred to as "LTE") system corre-
sponding to a fourth generation mobile communication
system.
[0003] In some examples, the electronic device may
support the multi-RAT technology and perform a Packet
Service (hereafter referred to as a "PS") and a Circuit
Service (hereinafter referred to as a "CS") through one
RAT of the multi-RAT. However, there are instances
where the one RAT may be unable to provide the appro-
priate PS or CS.
[0004] For example, when a first cell area supporting
a first RAT becomes in a no-service state or a service-
unavailable state due to various reasons, such as a weak
electric field, the electronic device may not provide the
PS through the first RAT, but may instead provide the
PS through a second RAT. Further, the electronic device
may periodically search for a particular cell area support-
ing the first RAT. As a result of the search, when the
particular cell area is detected for a predetermined time
or longer, the electronic device 101 may provide the PS
through the first RAT. However, when the particular cell
area is in the service-unavailable state, the electronic
device cannot provide the PS through the first RAT, but
can provide the PS through the second RAT again. An
operation such as the aforementioned including a trial of
an access to the first RAT from the second RAT in order
to provide the PS and then returning to an access to the
second RAT from the first RAT due to failure in the access
to the first RAT is called "a ping-pong".
[0005] When the ping-pong is repeatedly generated,
the electronic device cannot provide a stable PS to the
user and increases power consumption.

[0006] EP1744581 A1 discloses a method of a dual
mode mobile terminal for performing roaming capable of
minimizing a ping-pong phenomenon, such that a ping-
pong phenomenon occurring in a shadow area of one of
the communications networks providing communica-
tions services using a different communication technique
can be minimized.

SUMMARY

[0007] Accordingly, various embodiments of the
present disclosure provide an apparatus and a method
for providing a stable Packet Service (PS) by reducing
the number of ping-pongs of the electronic device be-
tween different Radio Access Technologies.
[0008] Further, various embodiments of the present
disclosure may provide an apparatus and a method for
providing a PS which can reduce the number of ping-
pongs of the electronic device to reduce power consump-
tion due to the ping-ponging.
[0009] In accordance with an aspect of the present dis-
closure, a portable electronic device is provided. The
portable electronic device includes: a first modem that
supports a first Radio Access Technology (RAT); a sec-
ond modem that supports a second RAT; an determining
module that is configured to determine a number of ping-
pongs in which an access change between the first mo-
dem and the second modem of the portable electornic
device is repeatedly made for a predetermined first time;
a comparing module that compares the number of ping-
pongs determined by the determining module with a pre-
determined reference number of ping-pongs; and a pro-
viding module that provides a Packet Service (PS)
through the second modem for a predetermined second
time when the number of ping-pongs determined by the
determining module is equal to or larger (i.e. greater)
than the predetermined reference number of ping-pongs,
wherein the determining module is set to determine an
electric intensity of a signal received by the portable elec-
tronic device from a first Base Station (BS) supporting
the first RAT as a reference electric intensity when the
determined number of ping-pongs by the determining
module is equal to or greater than the predetermined
reference number of ping-pongs, and wherein the pro-
viding module is set to provide the PS through the first
modem when an electric intensity of a signal received
from a second BS supporting the first RAT for the second
time is equal to or greater than the reference electric in-
tensity.
[0010] In accordance with another aspect of the
present disclosure, a method of providing a PS in a port-
able electronic device is provided. The method includes:
determining a number of ping-pongs in which an access
change between a first modem supporting a first RAT
and a second modem supporting a second RAT of a port-
able electornic device is repeatedly made for a predeter-
mined first time period; comparing the number of ping-
pongs determined with a predetermined reference
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number of ping-pongs; and providing the PS through the
second modem for a predetermined second time period
when the number of ping-pongs determined is equal to
or greater than the reference number of ping-pongs,
wherein the method further comprises determining an
electric intensity of a signal received by the portable elec-
tronic device from a first BS supporting the first RAT as
a reference electric intensity when the determined
number of ping-pongs determined by the determining
module is equal to or greater than the reference number
of ping-pongs, providing the PS through the first modem
when an electric intensity of a signal received from a sec-
ond BS supporting the first RAT for the second time is
equal to or greater than the reference electric intensity,
and continuously providing the PS through the second
modem when a signal received from a second BS sup-
porting the first RAT for the second time is less than the
reference electric intensity.
[0011] Various embodiments of the present disclosure
may provide an apparatus and a method for providing a
PS in the electronic device, so as to reduce the number
of ping-pongs and thus provide a stable PS.
[0012] Further, various embodiments of the present
disclosure may provide an apparatus and a method for
providing the PS in the electronic device, so as to reduce
the number of ping-pongs and thus reduce power con-
sumption due to the ping-pong.

BRIEF DESCRIPTION OF THE DRAWINGS

[0013] The above and other aspects, features, and ad-
vantages of the present disclosure will be more apparent
to a person of ordinary skill in the art from the following
detailed description taken in conjunction with the accom-
panying drawings, in which:

FIG. 1 illustrates a configuration of a wireless com-
munication system according to an embodiment of
the present disclosure;
FIGs. 2A and 2B are respective block diagrams of
an electronic device and its service unit according
to an embodiment of the present disclosure;
FIG. 3 is a graph showing a correlation between the
number of ping-pongs and a protection interval ac-
cording to an embodiment of the present disclosure;
FIG. 4 is a flowchart illustrating operation of a proc-
ess of providing a Packet Service (PS) according to
a first embodiment of the present disclosure;
FIGS. 5A and 5B are flowcharts illustrating a process
of providing a PS according to a second embodiment
of the present disclosure; and
FIG. 6 is a flowchart illustrating a process of providing
a PS according to a third embodiment of the present
disclosure.

DETAILED DESCRIPTION

[0014] Hereinafter embodiments of the present disclo-

sure will be described in detail with reference to the ac-
companying drawings. Further, a detailed description of
known functions and configurations which may obscure
appreciation of the subject matter of the present disclo-
sure with a discussion of such known functions and con-
figurations unclear will be omitted.
[0015] The electronic device according to an exempla-
ry embodiment of the present disclosure refers to a port-
able electronic device that should be interpreted broadly,
and may be any of a video phone, a mobile phone, a
smart phone, an IMT-2000 (International Mobile Tele-
communication 2000) terminal, a WCDMA terminal, a
UMTS (Universal Mobile Telecommunication Service)
terminal, a PDA (Personal Digital Assistant), a PMP
(Portable Multimedia Player), a DMB (Digital Multimedia
Broadcasting) terminal, an E-Book, a portable computer
(for example, a notebook computer or a tablet computer),
or a digital camera, just to name some non-limiting pos-
sibilities.
[0016] FIG. 1 illustrates a configuration of a wireless
communication system according to a first embodiment
of the present disclosure.
[0017] Referring now to FIG. 1, the wireless commu-
nication system may include an electronic device 101, a
first Base Station (BS) 103, and a second BS 107.
[0018] More specifically, the first BS 103 has a first cell
area 105 and the second BS 107 has a second cell area
109. The first BS 103 and the second BS 107 support
different Radio Access Technologies (hereinafter re-
ferred to as "RATs"), and may communication with the
electronic device 101 through a radio link.
[0019] For a non-limiting example, the first BS 103 may
support Long Term Evolution (hereinafter referred to as
"LTE") corresponding to one of the RATs, and the second
BS 107 may support Global System for Mobile commu-
nication (hereinafter referred to as "GSM") corresponding
to one of the RATs. Alternatively, the first BS 103 may
support LTE, and the second BS 107 may support a Uni-
versal Mobile Telecommunication System (hereinafter
referred to as "UMTS") corresponding to one of the RATs.
In other words, there are number of different Radio Ac-
cess Technologies that can be provided in different com-
binations.
[0020] Each of the first BS 103 and the second BS 107
may periodically transmit its own BS-related information
to the electronic device 101. The BS-related information
includes a cell IDentifier (ID) of the corresponding BS,
and the cell ID refers to an inherent identifier allocated
to distinguish between cells. For example, the first BS
103 may transmit BS-related information including a first
cell ID corresponding to the first cell area 105 to the elec-
tronic device 101. Alternatively, the second BS 107 may
transmit BS-related information including a second cell
ID corresponding to the second cell area 109 to the elec-
tronic device 101.
[0021] The electronic device 101 may support a
number of multi-RAT protocols and can perform a Packet
Service (hereafter referred to as a "PS") and a Circuit
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Service (hereinafter referred to as a "CS") through one
RAT of the multi-RAT. For example, when the electronic
device 101 supports a multi-RAT including LTE and
GSM, the electronic device 101 may provide the PS
through LTE and provide the CS through GSM.
[0022] In some non-limiting examples provided herein,
when the state of the first cell area 105 supporting a first
RAT (for example, LTE) is a no-service state or a service-
unavailable state, the electronic device 101 may provide
the PS through a second RAT (for example, GSM) with-
out provision of the PS through the first RAT (for example,
LTE). Further, the electronic device 101 may periodically
search for a particular cell area supporting the first RAT.
As a result of the search, when the particular cell area is
found, the electronic device 101 may provide the PS
through the first RAT. However, when the particular cell
area is in the service-unavailable state, the electronic
device 101 may provide the PS through the second RAT
without the provision of the PS through the first RAT.
Such an operation including a trial of an access to the
first RAT from the second RAT in order to provide the PS
and then an access to the second RAT from the first RAT
due to failure in the trial, as previously disclosed herein,
is called a ping-pong.
[0023] When the ping-pong is repeatedly generated,
the electronic device 101 cannot stably provide the PS
to the user, and power consumption of the electronic de-
vice 101 is likely to increase.
[0024] In order to reduce the repeatedly generated
ping-pongs, the electronic device 101 determines wheth-
er the identified number of ping-pongs over a certain pre-
determined time is equal to or greater than a predeter-
mined reference number of ping-pongs for a predeter-
mined first time. When the number of ping-pongs identi-
fied is equal to or greater than the reference number of
ping-pongs, the electronic device 101 may provide the
PS through a second modem 215 supporting the second
RAT for a predetermined second time.
[0025] FIGs. 2A and 2B are block diagrams of the elec-
tronic device according to an embodiment of the present
disclosure.
[0026] Referring now to FIGs. 2A and 2B, the electronic
device 101 may include a controller 201, a display unit
203, an input unit 205, a memory unit 207, a Radio Fre-
quency (RF) unit 209, a data processor 211, and an audio
processor 217. It to be understood that under a broadest
reasonable interpretation, the apparatus according to the
present disclosure comprises statutory subject matter
under 35 U.S.C. §101 and is not pure software.
[0027] Hereinafter each of the above components will
be described. The RF unit 209 includes hardware con-
figured for operation such as a transmitter, receiver,
transceiver, and includes one or more antennas to per-
form a wireless communication function of the electronic
device 101. More specifically, the RF unit 209 includes
hardware such as a wireless transmitter for up-converting
and amplifying a frequency of a transmitted signal and a
wireless receiver for low noise-amplifying a received sig-

nal and down-converting a frequency. Further, the data
processor 211, which includes hardware circuitry that
may comprise integrated circuits, may include a trans-
mitter for coding and modulating a transmitted signal and
a receiver for demodulating and decoding a received sig-
nal. The data processor 211 may include a first modem
213, a second modem 215, and a codec, and the codec
may include a data codec for processing packet data and
an audio codec for processing an audio signal such as
a voice. The first modem 213 may be a modem with cir-
cuitry configured for supporting the first RAT, for exam-
ple, LTE, and the second modem 215 may be a modem
with circuitry configured for supporting the second RAT,
for example, GSM.
[0028] The audio processor 217, which also comprises
circuitry such as a microprocessor or processor, is con-
figured to perform a function of reproducing a received
audio signal output from the data processor 211 through
a speaker or transmitting a transmitted audio signal gen-
erated from a microphone to the data processor 211. The
input unit 205 is comprised of hardware and includes
keys for inputting number and character information and
function keys for setting various functions, and the dis-
play unit 203 comprises hardware configured to display
an image signal on a screen and displays data requested
to be output by the controller 201.
[0029] For example, when the display unit 203 is im-
plemented in a capacitive touch display screen type or a
resistive touch display screen type, the input unit 205
may include only a minimum of predetermined keys and
the display unit 203 may replace a part of key input func-
tions of the input unit 205.
[0030] The memory 207 comprises a non-transitory
memory and may include a program memory of machine
executable code and a data memory. The program mem-
ory stores a booting system for the electronic device and
an Operating System (hereinafter referred to as an "OS")
for controlling a general operation of the electronic device
101, and the data memory stores various data generated
during the operation of the electronic device 101.
[0031] The controller 201, which comprises hardware
circuitry configured for operation such as a processor or
microprocessor may perform a function of controlling the
general operation of the electronic device 101. The con-
troller 201 may include a service unit 219 for controlling
the PS, and the service unit 219 comprises hardware
circuitry configured for operation such as a processor or
microprocessor and includes a determining module 221,
a comparing module 223, and a providing module 225.
The controller 201 may reduce the number of ping-pongs
by operating the determining module 221, the comparing
module 223, and the providing module 225, which are all
statutory parts of the service unit 219 configured for op-
eration. Each of the determining module 221, the com-
paring module 223, and the providing module 225 may
be the programming module. And, the programming
module may be implemented by software that configures
hardware, firmware that configures hardware, hardware,
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or a combination of two or more thereof.
[0032] More specifically, in a third embodiment, the de-
termining module 221 is configured to determine the
number of ping-pongs occurring during a predetermined
first time period and transmits the determined number of
ping-pongs to the comparing module 223. The first time
period is determined in advance, and refers to a time for
which it is determined whether the number of ping-pongs
determined between the first RAT and the second RAT
of the electronic device is equal to or greater than a pre-
determined reference number of ping-pongs. The ping-
pong between the first RAT and the second RAT refers
to an operation including a trial operation of an access
to the first RAT from the second RAT in order to provide
the PS and then an access to the second RAT from the
first RAT due to failure of the access to the first RAT.
[0033] The comparing module 223 comprises hard-
ware circuitry configured to compare the number of ping-
pongs received from the determining module 221 with
the predetermined reference number of ping-pongs and
transmits a result of the comparison operation to the con-
troller 225. The reference number of ping-pongs is de-
termined in advance through an experiment, and refers
to the number of ping-pongs which makes the PS unsta-
ble and increases power consumption.
[0034] When the number of ping-pongs counted is
equal to or greater than the reference number of ping-
pongs through an analysis of the received result of the
comparison, the providing module 225 may provide the
PS through the second modem 215 supporting the sec-
ond RAT for a predetermined second time. The second
time is determined in advance, and refers to a time for
which the PS is provided through the second RAT if a
particular condition exists which prevents the generation
of the ping-pong is not satisfied. The particular condition
refers to a condition in which the PS is attempted through
the first RAT even though the second time does not lapse,
and may include at least one of an electric intensity of a
first communication network supporting the first RAT
equal to or greater than a reference electric intensity, a
change in a cell ID, and signal quality of the first commu-
nication network equal to or higher than reference signal
quality.
[0035] In a first embodiment, the comparing module
223 is configured to set a timer (not shown) to the pre-
determined first time, and operates the timer set to the
first time. The first time is determined in advance, and
for example, can activate a timer via a change in state.
In addition, the "first time" refers to a time for which it is
determined whether the number of ping-pongs between
the first RAT and the second RAT is equal to or greater
than a predetermined reference number of ping-pongs.
The ping-pong between the first RAT and the second
RAT refers to an operation including a trial operation of
an access to the first RAT from the second RAT in order
to provide the PS and then an access to the second RAT
from the first RAT due to failure of the trial access to the
first RAT. For example, the ping-pong between the first

RAT and the second RAT of the electronic device refers
to an operation including a movement of the PS access
route from the second modem 215 (FIG. 2A) supporting
the second RAT to the first modem 213 (FIG. 2A) sup-
porting the first RAT and another movement of the PS
access route from the from the first modem 213 to the
second modem 215 due to failure in the PS access
through the first modem 213. For example, the first RAT
may be LTE, and the second RAT may be GSM.
[0036] The providing module may be set to provide the
PS through the first modem when a quality of a signal
received from a second BS supporting the first RAT for
the second time is equal to or higher than a predeter-
mined reference quality.
[0037] The determining module 221, which is a micro-
processor or microprocessor configured for operation
may determine the number of ping-pongs between the
first RAT and the second RAT generated for the first time.
While the PS is provided which is using the second mo-
dem 215 supporting the Second RAT, the service unit
219 tries the PS provision using the first modem 213 sup-
porting the first RAT. If the above trial is failed, the service
unit 219 tries the PS provision using the second modem
215. In that case, the determining module 221 may be
configured to determine the number of the ping pongs
as being one ping pong.
[0038] If the ping-pong is generated again for the first
time, the determining module 221 may determine the
number of ping-pongs as being two.
[0039] The comparing module 223 may compare the
determined number of ping-pongs with the predeter-
mined reference number of ping-pongs. The reference
number of ping-pongs is determined in advance through
an experiment or a user-settable value, and refers to the
number of ping-pongs which makes the PS unstable and
increases power consumption.
[0040] When the determined number of ping-pongs is
less than the reference number of ping-pongs, the com-
paring module 223 identifies whether the first time set to
the timer has lapsed. When the first time has lapsed, the
comparing module 223 may repeatedly execute an op-
eration of setting the timer to the first time, enabling op-
erating the timer set to the first time, and determining
whether the number of ping-pongs generated for the first
time is equal to or greater than the reference number of
ping-pongs. In contrast, when the first time has not
lapsed, the comparing module 223 may perform an op-
eration of determining whether the number of ping-pongs
generated for the first time is equal to or greater than the
reference number of ping-pongs.
[0041] When the determined number of ping-pongs is
equal to or greater than the reference number of ping-
pongs, the determining module 221 may determine an
electric intensity of a signal received from the BS sup-
porting the first RAT where the electronic device 101 is
currently located and set the determined electric intensity
as a reference electric intensity. The reference to electric
intensity refers to a reference value to attempt the PS
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through the first RAT while the PS is provided through
the second RAT. For example, when the electronic de-
vice 101 is located within the first cell area 105, the de-
termining module 221 may receive a signal from the first
BS 103 through the RF unit 209, determine an electric
intensity of the received signal, and set the determined
electric intensity as the reference electric intensity.
[0042] Then, the comparing module 223 is configured
to activate the timer that has been set to the predeter-
mined second time and operates the timer set to the sec-
ond time. The second time is determined in advance, and
refers to a time for which the PS is provided through the
second RAT if a particular condition which prevents the
generation of the ping-pong is not satisfied. The particular
condition refers to a condition in which the PS is attempt-
ed through the first RAT even though the second time
has not lapsed, and may include at least one of an electric
intensity of a first communication network supporting the
first RAT equal to or larger than a reference electric in-
tensity, a change in a cell ID, and signal quality of the
first communication network equal to or higher than ref-
erence signal quality.
[0043] Then, the providing module 225 may provide
the PS through the second modem 215 supporting the
second RAT. Further, the determining module 221 may
be configured to determine an electric intensity of a signal
received from the BS supporting the first RAT where the
electronic device 101 is currently located. For example,
when the electronic device 101 is located within a third
cell area (not shown), the determining module 221 may
receive a signal from a third BS (not shown) through the
RF unit 209 and determine an electric intensity of the
received signal.
[0044] Then, the comparing module 223 may compare
the determined electric intensity with the reference elec-
tric intensity. When the determined electric intensity is
smaller than the reference electric intensity, an output of
the comparing module 223 may identify whether the sec-
ond time set to the timer has lapsed. When the second
time has not lapsed, the providing module 225 is config-
ured to continuously provide the PS through the second
modem 215 and repeatedly perform an operation of de-
termining whether the electric intensity of the signal re-
ceived from the BS supporting the first RAT where the
electronic device 101 is currently located is equal to or
larger than the reference electric intensity.
[0045] In contrast, when the determined electric inten-
sity is equal to or larger than the reference electric inten-
sity or the second time lapses, the providing module 225
releases the PS through the second modem 215 in order
to provide the PS through the first RAT and attempts the
PS through the first modem 213, and then the controller
201 may repeatedly perform the operation of setting the
timer to the first time and operating the timer by using
the determining module 221, the comparing module 223,
and the providing module 225 and the next operation
thereof.
[0046] In a second embodiment, the comparing mod-

ule 223 sets the timer to the predetermined first time and
operates the timer set to the first time.
[0047] Then, the determining module 221 may deter-
mine the number of ping-pongs between the first RAT
and the second RAT generated for the first time. While
the PS is provided which is using the second modem 215
supporting the Second RAT, the service unit 219 tries
the PS provision using the first modem 213 supporting
the first RAT. If the above trial is failed, the service unit
219 tries the PS provision using the second modem 215.
In that case, the determining module 221 may be config-
ured to determine the number of the ping pongs as being
one ping pong.
[0048] When the ping-pong is generated again for the
first time, the determining module 221 may determine
the number of ping-pongs as two.
[0049] The comparing module 223 may compare the
determined number of ping-pongs with the predeter-
mined reference number of ping-pongs. When the deter-
mined number of ping-pongs is less than the reference
number of ping-pongs, the comparing module 223 may
identify whether the first time set to the timer has lapsed.
When the first time has lapsed, the comparing module
223 may repeatedly perform an operation of setting the
timer to the first time, operating the timer set to the first
time, and determining whether the number of ping-pongs
generated for the first time is equal to or larger than the
reference number of ping-pongs. In contrast, when the
first time has not lapsed, the comparing module 223 may
perform an operation of determining whether the number
of ping-pongs generated for the first time is equal to or
greater than the reference number of ping-pongs.
[0050] When the determined number of ping-pongs is
equal to or greater than the reference number of ping-
pongs, the determining module 221 may determine an
electric intensity of a signal received from the BS sup-
porting the first RAT where the electronic device 101 is
currently located and set the determined electric intensity
as a reference electric intensity. For example, when the
electronic device 101 is located within the first cell area
105, the determining module 221 may receive a signal
from the first BS 103 through the RF unit 209, determine
an electric intensity of the received signal, and set the
determined electric intensity as the reference electric in-
tensity.
[0051] Further, the determining module 221 may re-
ceive BS-related information from the BS supporting the
first RAT where the electronic device 101 is currently
located. The determining module 221 may detect a first
cell ID of the corresponding cell area by analyzing the
received BS-related information. The determining mod-
ule 221 may store the detected first cell ID in the memory
unit 207. For example, when the electronic device 101
is located within the first cell area 105, the determining
module 221 may receive BS-related information from the
first BS 103, detect a first cell ID corresponding to the
first cell area 105 by analyzing the received BS-related
information, and store the detected first cell ID.

9 10 



EP 2 852 218 B1

7

5

10

15

20

25

30

35

40

45

50

55

[0052] The comparing module 223 may set the timer
to the predetermined second time. The comparing mod-
ule 223 may operate the timer set to the predetermined
second time. The providing module 225 may provide the
PS through the second modem 215 supporting the sec-
ond RAT. Then, the determining module 221 may deter-
mine the electric intensity of the signal received from the
first communication network supporting the first RAT. For
example, when the electronic device 101 is located within
the third cell area, the determining module 221 may re-
ceive the signal from the third BS through the RF unit
209 and determine the electric intensity of the received
signal.
[0053] Then, the comparing module 223 may compare
the determined electric intensity with the reference elec-
tric intensity. When the determined electric intensity is
less than the reference electric intensity, the determining
module 221 may receive the BS-related information from
the BS supporting the first RAT where the electronic de-
vice 101 is currently located. The determining module
221 may detect a second cell ID of the corresponding
cell area by analyzing the received BS-related informa-
tion. For example, when the electronic device 101 is lo-
cated within the third cell area, the determining module
221 may receive the BS-related information from the third
BS. The determining module 221 may detect a second
cell ID corresponding to the third cell area by analyzing
the received BS-related information.
[0054] Then, the comparing module 223 may compare
the first cell ID with the second cell ID. When the first cell
ID and the second cell ID are the same, the comparing
module 223 may identify whether the second time set to
the timer has lapsed. When the second time has not
lapsed, the providing module 225 may continuously pro-
vide the PS through the second modem 215. The com-
paring module 223 may repeatedly perform the operation
of identifying whether the electric intensity of the signal
received from the BS supporting the first RAT where the
electronic device 101 is currently located is equal to or
greater than the reference electric intensity or identifying
whether the cell ID is changed.
[0055] In contrast, when the determined electric inten-
sity is equal to or greater than the reference electric in-
tensity, the first cell ID and the second cell ID are different
from each other, or the second time has lapsed, the pro-
viding module 225 may release the PS through the sec-
ond modem 215 to provide the PS through the first RAT.
And the providing module 225 may attempt the PS
through the first modem 213. And then, the controller 201
is configured to repeatedly perform the operation of set-
ting the timer to the first time and operating the timer by
controlling the determining module 221, the comparing
module 223, and the providing module 225 and the next
operation thereof.
[0056] FIG. 3 is a graph showing a correlation between
the number of ping-pongs and a second interval (protec-
tion interval) according to an embodiment of the present
disclosure.

[0057] Referring now to FIG. 3, in order to reduce the
number of repeatedly generated ping-pongs, the control-
ler 201 may compare the number of ping-pongs gener-
ated for a first time -T1 301 with the reference number of
ping-pongs. When the number of ping-pongs is two and
the reference number of ping-pongs 307 is three, the
controller 201 may reset the timer to the first time and
operate the timer since the number of ping-pongs corre-
sponding to two is less than the reference number of
ping-pongs.
[0058] Further, the controller 201 compares the
number of ping-pongs generated for the first time -T1 303
with the reference number of ping-pongs. When the
number of ping-pongs is three and the reference number
of ping-pongs 307 is three, the controller 201 may reset
the timer to the second time 305 and operate the timer
since the number of ping-pongs corresponding to three
is equal to or greater than the reference number of ping-
pongs. When a particular condition is not satisfied for the
second time 305, the controller 201 may provide the PS
through the second modem 215 not to generate the ping-
pong. The particular condition refers to a condition in
which the PS is attempted through the first RAT even
though the second time has not lapsed, and may include
at least one of an electric intensity of a first communica-
tion network supporting the first RAT equal to or greater
than a reference electric intensity, a change in a cell ID,
and signal quality of the first communication network
equal to or higher than reference signal quality.
[0059] For example, when the second time is longer
than the first time, and the reference signal quality may
be determined in advance or determined as the quality
of the signal received from the BS supporting the first
RAT when the number of ping-pongs corresponding to
two is equal to or greater than the reference number of
ping-pongs.
[0060] FIG. 6 is a flowchart illustrating an exemplary
operational process of providing the PS according to the
third embodiment of the present disclosure.
[0061] Referring now to FIG. 6, in operation 601, the
determining module 221 determines the number of ping-
pongs generated for a predetermined first time and then
proceeds to operation 603. The first time is determined
in advance, and refers to a time for which it is determined
whether the number of ping-pongs between the first RAT
and the second RAT is equal to or larger than a prede-
termined reference number of ping-pongs. The ping-
pong between the first RAT and the second RAT refers
to an operation including a trial of an access to the first
RAT from the second RAT in order to provide the PS and
then an access to the second RAT from the first RAT due
to failure of the access to the first RAT.
[0062] In operation 603, the comparing module 223
compares the determined number of ping-pongs with the
reference number of ping-pongs. The reference number
of ping-pongs is determined in advance through an ex-
periment, and refers to the number of ping-pongs which
makes the PS unstable and increases power consump-
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tion. When the determined number of ping-pongs is less
than the reference number of ping-pongs, the comparing
module 223 repeatedly performs the operation corre-
sponding to operation 601. When the determined number
of ping-pongs is equal to or larger than the reference
number of ping-pongs, the comparing module 223 may
proceed to operation 605.
[0063] For example, at operation step 605, the provid-
ing module 225 may provide the PS through the second
modem 215 that supports the second RAT for a prede-
termined second time. The amount of the second time is
predetermined in advance, and refers to a time for which
the PS is provided through the second RAT when a par-
ticular condition which prevents the generation of the
ping-pong is not satisfied. The particular condition refers
to a condition in which the PS is attempted through the
first RAT even though the second time has not lapsed,
and may include at least one of an electric intensity of a
first communication network supporting the first RAT
equal to or larger than a reference electric intensity, a
change in a cell ID, and signal quality of the first commu-
nication network equal to or higher than reference signal
quality.
[0064] FIG. 4 is a flowchart illustrating an exemplary
operational process of providing the PS according to the
first embodiment of the present disclosure.
[0065] Referring now to FIG. 4, at operation 401, the
comparing module 223 may set a timer (not shown) to a
predetermined first time. The comparing module 223 may
operate the timer set to the predetermined second time,
and then proceeds to operation 403. The first time is de-
termined in advance, and refers to a time for which it is
determined whether the number of ping-pongs between
the first RAT and the second RAT is equal to or greater
than a predetermined reference number of ping-pongs.
The ping-pong between the first RAT and the second
RAT refers to an operation including a trial of an access
to the first RAT from the second RAT in order to provide
the PS and then an access to the second RAT from the
first RAT due to failure of the access to the first RAT. For
example, the ping-pong between the first RAT and the
second RAT refers to an operation including a movement
of the PS access route from the second modem 215 sup-
porting the second RAT to the first modem 213 supporting
the first RAT and another movement of the PS access
route from the from the first modem 213 to the second
modem 215 due to failure in the PS access through the
first modem 213. For example, the first RAT may be LTE,
and the second RAT may be GSM.
[0066] In operation 403, the determining module 221
may determine the number of ping-pongs between the
first RAT and the second RAT generated for the first time
and performs operation 405. The determining module
221 may determine the number of ping-pongs as being
one in response to an occurrence of a trial operation of
a PS access to the second modem 215 after the service
unit 219 tries a PS access to the first modem 213 sup-
porting the first RAT from the second modem 215 sup-

porting the second RAT. If the ping-pong is generated
again for the first time, the determining module 221 may
determine the number of ping-pongs as being two.
[0067] At operation 405, the comparing module 223
may compare the determined number of ping-pongs with
the predetermined reference number of ping-pongs. The
reference number of ping-pongs is determined in ad-
vance through an experiment, and refers to the number
of ping-pongs which makes the PS unstable and increas-
es power consumption. When the determined number of
ping-pongs is equal to or greater than the reference
number of ping-pongs, the controller 201 performs oper-
ation 409. Otherwise, controller 201 performs operation
407.
[0068] For example, at operation 407, the controller
201 may determine whether the first time set to the timer
has lapsed based on an output received from the com-
paring module 223. When the first time has lapsed, the
controller 201 performs operation 401. Otherwise, the
controller performs operation 403.
[0069] For example, at operation 409, the determining
module 221 may determine an electric intensity of a sig-
nal received from the BS supporting the first RAT where
the electronic device 101 is currently located. Then, the
determining module 221 sets the determined electric in-
tensity as a reference electric intensity and then performs
operation 411. The reference electric intensity refers to
a reference value to attempt the PS through the first RAT
while the PS is provided through the second RAT. For
example, when the electronic device 101 is located within
the first cell area 105, the determining module 221 may
receive a signal from the first BS 103, determine an elec-
tric intensity of the received signal, and set the deter-
mined electric intensity as the reference electric intensity.
[0070] At operation 411, the controller 201 sets the tim-
er to a predetermined second time, operates the timer
set to the second time, and then performs operation 413.
The second time is determined in advance, and refers to
a time for which the PS is provided through the second
RAT if a particular condition which prevents the genera-
tion of the ping-pong is not satisfied. The particular con-
dition refers to a condition in which the PS is attempted
through the first RAT even though the second time has
not lapsed, and may include at least one of an electric
intensity of a first communication network supporting the
first RAT equal to or greater than a reference electric
intensity, a change in a cell ID, and signal quality of the
first communication network equal to or higher than ref-
erence signal quality.
[0071] At operation 413, the providing module 225 may
provide the PS through the second modem 215 support-
ing the second RAT. At operation 415, the determining
module 221 may determine an electric intensity of a sig-
nal received from the BS supporting the first RAT where
the electronic device 101 is currently located, and then
performs operation 417. For example, when the electron-
ic device 101 is located within a third cell area (not
shown), the determining module 221 may receive a sig-
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nal from a third BS (not shown) and determine an electric
intensity of the received signal.
[0072] At operation 417, the comparing module 223
may compare the determined electric intensity with the
reference electric intensity. When the determined electric
intensity is equal to or greater than the reference electric
intensity, the controller 201 in response to the comparing
module 223 output performs operation 421. Otherwise,
the controller 201 performs operation 419.
[0073] For example, at operation 419, the providing
module 225 may determine whether the second time set
to the timer has lapsed. When the second time has
lapsed, the providing module 225 performs operation
421. Otherwise, the providing module 225 performs op-
eration 413.
[0074] For example, the providing module 225 may re-
lease the PS through the second modem 215 to provide
the PS through the first RAT and attempt the PS through
the first modem 213 in operation 421, and then operation
401 to repeat the above operations.
[0075] Although it has been described in FIG. 4 that
the providing module 225 provides the PS through the
first modem 213 when the determined electric intensity
is equal to or greater than the reference electric intensity,
the present disclosure is not limited thereto. For example,
when the quality of the signal received from the BS sup-
porting the first RAT is equal to or greater than the ref-
erence electric intensity or a cell ID corresponding to the
cell area of the BS supporting the first RAT is changed,
the providing module 225 may provide the PS through
the first modem 213.
[0076] FIGS. 5A and 5B are flowcharts illustrating a
process of providing the PS according to the second em-
bodiment of the present disclosure.
[0077] Referring to FIGs. 5A and 5B, at operation 501,
the comparing module 223 may set a timer (not shown)
to a predetermined first time, operate the timer set to at
the first predetermined time, and then perform operation
503. The first time is determined in advance, and refers
to a time for which it is determined whether the number
of ping-pongs between the first RAT and the second RAT
is equal to or greater than a predetermined reference
number of ping-pongs. The ping-pong between the first
RAT and the second RAT refers to an operation including
a trial of an access to the first RAT from the second RAT
in order to provide the PS and then an access to the
second RAT from the first RAT due to failure of the access
to the first RAT. For example, the ping-pong between the
first RAT and the second RAT refers to an operation in-
cluding a movement of the PS access route from the
second modem 215 supporting the second RAT to the
first modem 213 supporting the first RAT and another
movement of the PS access route from the from the first
modem 213 to the second modem 215 due to failure in
the PS access through the first modem 213. For example,
the first RAT may be LTE, and the second RAT may be
GSM.
[0078] At operation 503, the determining module 221

may determine the number of ping-pongs between the
first RAT and the second RAT generated for the first time
and performs operation 505. For example, the determin-
ing module 221 may determine the number of ping-pongs
as being one in response to an occurrence of a trial op-
eration of a PS access to the second modem 215 while
the determining module 221 tries a PS access to the first
modem 213 supporting the first RAT from the second
modem 215 supporting the second RAT. If the ping-pong
is generated again for the first time, the determining mod-
ule 221 may determine the number of ping-pongs as be-
ing two.
[0079] At operation 505, the comparing module 223
may compare the determined number of ping-pongs with
the predetermined reference number of ping-pongs. The
reference number of ping-pongs is determined in ad-
vance through an experiment, and refers to the number
of ping-pongs which makes the PS unstable and increas-
es power consumption. When the determined number of
ping-pongs is equal to or greater than the reference
number of ping-pongs, the controller 201 performs oper-
ation 509. Otherwise, the controller performs operation
507.
[0080] For example, at operation 507, the controller
201 may determine whether the first time set to the timer
has lapsed. When the first time has lapsed, the controller
201 performs operation 501. Otherwise, the controller
performs operation 503.
[0081] For example, the determining module 221 may
determine an electric intensity of a signal received from
the BS supporting the first RAT where the electronic de-
vice 101 is currently located and set the determined elec-
tric intensity as a reference electric intensity at operation
509, and then performs operation 511. The reference
electric intensity refers to a reference value to attempt
the PS through the first RAT while the PS is provided
through the second RAT. For example, when the elec-
tronic device 101 is located within the first cell area 105,
the determining module 221 may receive a signal from
the first BS 103 through the
RF unit 209, determine an electric intensity of the re-
ceived signal, and set the determined electric intensity
as the reference electric intensity.
[0082] At operation 511, the determining module 221
may receive BS-related information from the BS support-
ing the first RAT where the electronic device 101 is cur-
rently located. Further, the determining module 221 may
detect a first cell ID of the corresponding cell area by
analyzing the received BS-related information, store the
detected first cell ID in the memory unit 207, and then
performs operation 513. For example, when the electron-
ic device 101 is located within the first cell area 105, the
determining module 221 may receive BS-related infor-
mation from the first BS 103, detect a first cell ID corre-
sponding to the first cell area 105 by analyzing the re-
ceived BS-related information, and store the detected
first cell ID.
[0083] At operation 513, the controller 201 may set the
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timer to a predetermined second time. Further, the con-
troller 201 may operate the timer set to the predetermined
second time, and then perform operation 515. The sec-
ond time is determined in advance, and refers to a time
for which the PS is provided through the second RAT if
a particular condition which prevents the generation of
the ping-pong is not satisfied. The particular condition
refers to a condition in which the PS is attempted through
the first RAT even though the second time has not lapsed,
and may include at least one of an electric intensity of a
first communication network supporting the first RAT
equal to or greater than a reference electric intensity, a
change in a cell ID, and signal quality of the first commu-
nication network equal to or higher than reference signal
quality.
[0084] At operation 515, the providing module 225 may
provide the PS through the second modem 215 support-
ing the second RAT. The determining module 221 may
determine an electric intensity of the signal received from
the first communication network supporting the first RAT
at operation 517 and then perform operation 519. For
example, when the electronic device 101 is located within
a third cell area (not shown), the determining module 221
may receive a signal from a third BS (not shown) and
determine an electric intensity of the received signal.
[0085] At operation 519, the comparing module 223
may compare the determined electric intensity with the
reference electric intensity. When the determined electric
intensity is equal to or greater than the reference electric
intensity, the controller 201 performs operation 527. Oth-
erwise, the controller 201 performs operation 521.
[0086] For example, the determining module 221 may
receive BS-related information from the BS supporting
the first RAT where the electronic device 101 is currently
located at operation 521. Further, the determining mod-
ule 221 may detect a second cell ID of the corresponding
cell area by analyzing the received BS-related informa-
tion. For example, when the electronic device 101 is lo-
cated within a third cell area (not shown), the determining
module 221 may receive BS-related information from a
third BS (not shown) and detect a second cell ID corre-
sponding to the third cell area by analyzing the received
BS-related information.
[0087] At operation 523, the comparing module 223
may compare the first cell ID with the second cell ID.
When the first cell ID and the second cell ID are the same,
the controller 201 performs 525. Otherwise, the controller
201 performs operation 527.
[0088] For example, at operation 525, the comparing
module 223 may determine whether the second time set
to the timer has lapsed. When the second time has
lapsed, the providing module 225 performs operation
527. Otherwise, the providing module 225 performs op-
eration 525.
[0089] For example, the providing module 225 may re-
lease the PS through the second modem 215 in order to
provide the PS through the first RAT and attempt the PS
through the first modem 213 at operation 527, and then

performs operation 501 to repeat the above steps.
[0090] Although it has been described in FIGs. 5A and
5B that the providing module 225 provides the PS through
the first modem 213 when the determined electric inten-
sity is equal to or greater than the reference electric in-
tensity or the cell ID corresponding to the cell area of the
BS supporting the first RAT is changed, the present dis-
closure is not limited thereto. For example, the providing
module 225 may provide the PS through the first modem
213 when the quality of the signal received from the BS
supporting the first RAT is equal to or greater than the
reference electric intensity.
[0091] Various embodiments of the present disclosure
may provide an apparatus and a method for providing
the PS in the electronic device through such an operation,
so as to reduce the number of ping-pongs and thus pro-
vide a stable PS. Various embodiments of the present
disclosure may provide an apparatus and a method for
providing the PS in the electronic device, so as to reduce
the number of ping-pongs and thus reduce power con-
sumption due to the ping-pong.
[0092] According to various embodiments of the
present disclosure, an apparatus and a method for pro-
viding the PS in the electronic device can be implemented
as a code readable by a computer in a computer-readable
recording medium. The computer-readable recording
medium includes all types of recording devices in which
data readable by a computer system are stored. As such
a recording medium, for example, a Read Only Memory
(ROM), a Random Access Memory (RAM), an optical
disc, a magnetic tape, a floppy disc, a hard disc, or a non-
volatile memory may be used, and a medium implement-
ed in a type of carrier wave (for example, transmission
through the Internet) may also be included in such a re-
cording medium. In addition, the computer-readable re-
cording medium may be stored with codes which are dis-
tributed in computer systems connected by a network
such that the codes can be read and executed by a com-
puter in a distributed method.
[0093] According to various embodiments of the
present disclosure, each of programming modules may
be implemented by software that configures hardware,
firmware that configures hardware, hardware, or a com-
bination of two or more thereof. The names of the com-
ponents of the hardware according to various embodi-
ments of the present disclosure may vary depending on
the type of electronic device. The hardware according to
various embodiments of the present disclosure may in-
clude at least one of the components, or some of the
components may be omitted or additional other compo-
nents may be further included. Further, one entity con-
figured by combining some of the components of the
hardware according to the present disclosure can per-
form the same functions as the corresponding compo-
nents before the combination.
[0094] The controller 201 comprises hardware having
circuitry that includes one or more Application Proces-
sors (hereinafter referred to as "APs") or one or more
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Communication Processors (hereinafter referred to as
"CPs"). For example, when the controller 201 includes
the AP and the CP, the AP and the CP may be included
in one IC package or included in different IC packages,
respectively. The AP may control a plurality of hardware
or software components connected to the AP by driving
an operating system or an application program to and
perform processing of various data including multimedia
data and calculation. For example, the AP may be im-
plemented by a SoC (System on Chip). According to an
embodiment, the controller 201 may further include a
Graphic Processing Unit (GPU).
[0095] The above-described embodiments of the
present disclosure can be implemented in hardware,
firmware or via the execution by hardware of software or
computer code that is configured into hardware circuitry
including integrated circuits such as microprocessors
and such as that can be stored in a recording medium
such as a CD ROM, a Digital Versatile Disc (DVD), a
magnetic tape, a RAM, a floppy disk, a hard disk, or a
magneto-optical disk or computer code downloaded over
a network originally stored on a remote recording medium
or a non-transitory machine readable medium and to be
stored on a local recording medium, so that the methods
described herein can be rendered via such software that
is stored on the recording medium using a general pur-
pose computer, or a special processor or in programma-
ble or dedicated hardware, such as an ASIC or FPGA.
As would be understood in the art, the computer, the
processor, microprocessor controller or the programma-
ble hardware include memory components, e.g., RAM,
ROM, Flash, etc. that may store or receive software or
computer code that when accessed and executed by the
computer, processor or hardware implement the
processing methods described herein. In addition, it
would be recognized that when a general purpose com-
puter accesses code for implementing the processing
shown herein, the execution of the code transforms the
general purpose computer into a special purpose com-
puter for executing the processing shown herein. Any of
the functions and steps provided in the Figures may be
implemented in hardware, software that configures op-
eration of hardware or a combination of both and may be
performed in whole or in part within the programmed in-
structions of a computer. No claim element herein is to
be construed under the provisions of 35 U.S.C. 112, sixth
paragraph, unless the element is expressly recited using
the phrase "means for".
[0096] In addition, an artisan understands and appre-
ciates that a "controller", "processor" or "microprocessor"
constitutes hardware in the claimed invention. Under the
broadest reasonable interpretation, the appended claims
constitute statutory subject matter in compliance with 35
U.S.C. §101 and none of the elements constitute of soft-
ware per se.
[0097] The terms "unit" or "module" as may be used
herein is to be understood as constituting or operating in
conjunction with hardware such as a circuit, integrated

circuit, processor or microprocessor configured for a cer-
tain desired functionality in accordance with statutory
subject matter under 35 U.S.C. §101, and such terms do
not constitute software per se.
[0098] While the present disclosure has been de-
scribed with reference to detailed embodiments including
a mobile communication user device, various modifica-
tions can be made without departing from the scope of
the present disclosure. It is apparent that the scope of
the present disclosure should not be defined by the above
described embodiments, but should be defined by the
claims and the equivalents thereof.

Claims

1. A portable electronic device comprising:

a first modem (213) that supports a first Radio
Access Technology, RAT;
a second modem (215) that supports a second
RAT;
an determining module (221) that determines a
number of ping-pongs in which an access
change between the first modem (213) and the
second modem (215) of the portable electronic
device is repeatedly made for a predetermined
first time (301, 303);
a comparing module (223) that compares a
number of ping-pongs determined by the deter-
mining module with a predetermined reference
number of ping-pongs (307); and
a providing module (225) that provides a Packet
Service, PS, through the second modem for a
predetermined second time (305) when the de-
termined number of ping-pongs by the determin-
ing module is equal to or greater than the pre-
determined reference number of ping-pongs
(307), wherein
the determining module (221) is set to determine
an electric intensity of a signal received by the
portable electronic device from a first Base Sta-
tion, BS, (103) supporting the first RAT as a ref-
erence electric intensity when the determined
number of ping-pongs by the determining mod-
ule (221) is equal to or greater than the prede-
termined reference number of ping-pongs (307),
and
wherein the providing module (225) is set to pro-
vide the PS through the first modem (213) when
an electric intensity of a signal received from a
second BS supporting the first RAT for the sec-
ond time (305) is equal to or greater than the
reference electric intensity.

2. The portable electronic device of claim 1, wherein
the providing module (225) is set to continuously pro-
vide the PS through the second modem (215) when
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a signal received from a second BS supporting the
first RAT for the second time (305) is less than the
reference electric intensity.

3. The portable electronic device of claim 1, wherein
the providing module (225) is set to provide the PS
through the first modem (213) when a quality of a
signal received from a second BS supporting the first
RAT for the second time (305) is equal to or higher
than a predetermined reference quality.

4. The portable electronic device of claim 1, wherein
the determining module (221) is set to store a first
cell Identification, ID, corresponding to a first cell ar-
ea of a third BS supporting the first RAT when the
determined number of ping-pongs by the determin-
ing module is equal to or greater than the predeter-
mined reference number of ping-pongs (307).

5. The portable electronic device of claim 4, wherein
the providing module (225) is set to provide the PS
through the first modem (215) when a second cell
ID corresponding to a second cell area of a fourth
BS supporting the first RAT for the second time (305)
is different from the first cell ID.

6. The portable electronic device of claim 4, wherein
the providing module (225) is set to continuously pro-
vide the PS through the second modem (215) when
a second cell ID corresponding to a second cell area
of a fourth BS supporting the first RAT for the second
time (305) is equal to the first cell ID.

7. The portable electronic device of claim 1, wherein
the providing module (225) is set to provide the PS
through the first modem (213) when the second time
(305) has lapsed.

8. A method of providing a Packet Service, PS, in a
portable electronic device, the method comprising:

determining (403) by an determining module
(221) a number of ping-pongs in which an ac-
cess change between a first modem (213) sup-
porting a first RAT and a second modem (215)
supporting a second RAT is repeatedly made
for a predetermined first time (301, 303);
comparing (405) the number of ping-pongs de-
termined by the determining module (221) with
a predetermined reference number of ping-
pongs (307); and
providing (413) the PS through the second mo-
dem (215) for a predetermined second time
(305) when the determined number of ping-
pongs determined by the determining module
(221) is equal to or greater than the reference
number of ping-pongs (307), wherein the meth-
od further comprises

determining (409) an electric intensity of a signal
received by the portable electronic device from
a first BS (103) supporting the first RAT as a
reference electric intensity when the determined
number of ping-pongs determined by the deter-
mining module (221) is equal to or greater than
the reference number of ping-pongs (307),
providing (421) the PS through the first modem
(213) when an electric intensity of a signal re-
ceived from a second BS supporting the first
RAT for the second time (307) is equal to or
greater than the reference electric intensity, and
continuously providing the PS through the sec-
ond modem (215) when a signal received from
a second BS supporting the first RAT for the
second time (307) is less than the reference
electric intensity.

9. The method of claim 8, further comprising providing
(421) the PS through the first modem (215) when a
quality of a signal received from a second BS sup-
porting the first RAT for the second time (305) is
equal to or higher than a predetermined reference
quality.

10. The method of claim 8, further comprising storing a
first cell ID corresponding to a first cell area of a third
BS supporting the first RAT when the determined
number of ping-pongs determined by the determin-
ing module (221) is equal to or greater than the pre-
determined reference number of ping-pongs (307).

11. The method of claim 10, further comprising providing
the PS through the first modem (213) when a second
cell ID corresponding to a second cell area of a fourth
BS supporting the first RAT for the second time is
different from the first cell ID, and
continuously providing the PS through the second
modem (215) when a second cell ID corresponding
to a second cell area of a fourth BS supporting the
first RAT for the second time (307) is equal to the
first cell ID.

Patentansprüche

1. Tragbare elektronische Vorrichtung, die Folgendes
umfasst:

ein erstes Modem (213), das eine erste Funk-
zugriffstechnologie (RAT - Radio Access Tech-
nology) unterstützt;
ein zweites Modem (215), das eine zweite RAT
unterstützt;
ein Bestimmungsmodul (221), das eine Anzahl
von Ping-Pong-Vorgängen bestimmt, bei denen
zwischen dem ersten Modem (213) und dem
zweiten Modem (215) der tragbaren elektroni-
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schen Vorrichtung eine Zugriffsänderung für ei-
ne vorbestimmte erste Zeit (301, 303) wieder-
holt durchgeführt wird;
ein Vergleichsmodul (223), das eine Anzahl von
Ping-Pong-Vorgängen, die von dem Bestim-
mungsmodul bestimmt werden, mit einer vorbe-
stimmten Bezugsanzahl von Ping-Pong-Vor-
gängen (307) vergleicht; und
ein Bereitstellungsmodul (225), das einen Pa-
ketdienst (PS - Packet Service) für eine vorbe-
stimmte zweite Zeit (305) durch das zweite Mo-
dem bereitstellt, wenn die durch das Bestim-
mungsmodul bestimmte Anzahl von Ping-Pong-
Vorgängen gleich oder größer ist als die vorbe-
stimmte Bezugsanzahl von Ping-Pong-Vorgän-
gen (307), wobei
das Bestimmungsmodul (221) so eingestellt ist,
dass es eine elektrische Intensität eines Signals
bestimmt, das das tragbare elektronische Gerät
von einer ersten Basisstation, BS, (103) emp-
fängt, die die erste RAT als elektrische Bezugs-
intensität unterstützt, wenn die durch das Be-
stimmungsmodul (221) bestimmte Anzahl von
Ping-Pong-Vorgängen gleich oder größer ist als
die vorbestimmte Bezugsanzahl von Ping-
Pong-Vorgängen (307), und
wobei das Bereitstellungsmodul (225) so einge-
stellt ist, dass es den PS durch das erste Modem
(213) bereitstellt, wenn eine elektrische Intensi-
tät eines Signals, das zum zweiten Mal (305)
von einer zweiten BS empfangen wird, die die
erste RAT unterstützt, gleich oder größer als die
elektrische Bezugsintensität ist.

2. Tragbare elektronische Vorrichtung nach Anspruch
1, wobei das Bereitstellungsmodul (225) so einge-
stellt ist, dass es den PS durch das zweite Modem
(215) kontinuierlich bereitstellt, wenn ein Signal, das
zum zweiten Mal (305) von einer zweiten BS emp-
fangen wird, die die erste RAT unterstützt, kleiner
als die elektrische Bezugsintensität ist.

3. Tragbare elektronische Vorrichtung nach Anspruch
1, wobei das Bereitstellungsmodul (225) so einge-
stellt ist, dass es den PS durch das erste Modem
(213) bereitstellt, wenn eine Qualität eines Signals,
das zum zweiten Mal (305) von einer zweiten BS
empfangen wird, die die erste RAT unterstützt, gleich
oder höher als eine vorbestimmte Bezugsqualität ist.

4. Tragbare elektronische Vorrichtung nach Anspruch
1, wobei das Bestimmungsmodul (221) so einge-
stellt ist, dass es eine erste Zellkennung, ID, spei-
chert, die einem ersten Zellbereich einer dritten BS
entspricht, die die erste RAT unterstützt, wenn die
durch das Bestimmungsmodul bestimmte Anzahl
von Ping-Pong-Vorgängen gleich oder größer ist als
die vorbestimmte Bezugsanzahl von Ping-Pong-

Vorgängen (307).

5. Tragbare elektronische Vorrichtung nach Anspruch
4, wobei das Bereitstellungsmodul (225) so einge-
stellt ist, dass es den PS durch das erste Modem
(215) bereitstellt, wenn sich eine zweite Zell-ID, die
einem zweiten Zellbereich einer vierten BS ent-
spricht, die die erste RAT zum zweiten Mal (305)
unterstützt, von der ersten Zell-ID unterscheidet.

6. Tragbare elektronische Vorrichtung nach Anspruch
4, wobei das Bereitstellungsmodul (225) so einge-
stellt ist, dass es den PS durch das zweite Modem
(215) kontinuierlich bereitstellt, wenn eine zweite
Zell-ID, die einem zweiten Zellbereich einer vierten
BS entspricht, die die erste RAT zum zweiten Mal
(305) unterstützt, der ersten Zell-ID entspricht.

7. Tragbare elektronische Vorrichtung nach Anspruch
1, wobei das Bereitstellungsmodul (225) so einge-
stellt ist, dass es den PS durch das erste Modem
(213) bereitstellt, wenn die zweite Zeit (305) abge-
laufen ist.

8. Verfahren zur Bereitstellung eines Paketdienstes,
PS, in einer tragbaren elektronischen Vorrichtung,
wobei das Verfahren Folgendes umfasst:

Bestimmen (403) durch ein Bestimmungsmodul
(221) einer Anzahl von Ping-Pong-Vorgängen,
bei denen zwischen einem ersten Modem (213),
das eine erste RAT unterstützt, und einem zwei-
ten Modem (215), das eine zweite RAT unter-
stützt, eine Zugriffsänderung für eine vorbe-
stimmte erste Zeit (301, 303) wiederholt durch-
geführt wird;
Vergleichen (405) der Anzahl der Ping-Pong-
Vorgängen, die von dem Bestimmungsmodul
(221) bestimmt werden, mit einer vorbestimm-
ten Bezugsanzahl von Ping-Pong-Vorgängen
(307); und
Bereitstellen (413) des PS durch das zweite Mo-
dem (215) für eine vorbestimmte zweite Zeit
(305), wenn die durch das Bestimmungsmodul
(221) bestimmte Anzahl von Ping-Pong-Vor-
gängen gleich oder größer ist als die Bezugs-
anzahl von Ping-Pong-Vorgängen (307), wobei
das Verfahren ferner Folgendes umfasst:

Bestimmen (409) einer elektrischen Inten-
sität eines Signals, das das tragbare elek-
tronische Gerät von einer ersten BS (103)
empfängt, die die erste RAT als elektrische
Bezugsintensität unterstützt, wenn die
durch das Bestimmungsmodul (221) be-
stimmte Anzahl von Ping-Pong-Vorgängen
gleich oder größer ist als die Bezugsanzahl
von Ping-Pong-Vorgängen (307),
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Bereitstellen (421) des PS durch das erste
Modem (213), wenn eine elektrische Inten-
sität eines Signals, das zum zweiten Mal
(307) von einer zweiten BS empfangen
wird, die die erste RAT unterstützt, gleich
oder größer als die elektrische Bezugsin-
tensität ist, und
kontinuierliches Bereitstellen des PS durch
das zweite Modem (215), wenn ein Signal,
das zum zweiten Mal (307) von einer zwei-
ten BS empfangen wird, die die erste RAT
unterstützt, kleiner als die elektrische Be-
zugsintensität ist.

9. Verfahren nach Anspruch 8, das ferner das Bereit-
stellen (421) des PS durch das erste Modem (215)
umfasst, wenn eine Qualität eines Signals, das zum
zweiten Mal (305) von einer zweiten BS empfangen
wird, die die erste RAT unterstützt, gleich oder höher
als eine vorbestimmte Bezugsqualität ist.

10. Verfahren nach Anspruch 8, das ferner das Spei-
chern einer ersten Zell-ID umfasst, die einem ersten
Zellbereich einer dritten BS entspricht, die die erste
RAT unterstützt, wenn die durch das Bestimmungs-
modul (221) bestimmte Anzahl von Ping-Pong-Vor-
gängen gleich oder größer ist als die vorbestimmte
Bezugsanzahl von Ping-Pong-Vorgängen (307).

11. Verfahren nach Anspruch 10, das ferner das Bereit-
stellen des PS durch das erste Modem (213) um-
fasst, wenn sich eine zweite Zell-ID, die einem zwei-
ten Zellbereich einer vierten BS entspricht, die die
erste RAT zum zweiten Mal unterstützt, von der ers-
ten Zell-ID unterscheidet, und
kontinuierliches Bereitstellen des PS durch das
zweite Modem (215), wenn eine zweite Zell-ID, die
einem zweiten Zellbereich einer vierten BS ent-
spricht, die die erste RAT zum zweiten Mal (307)
unterstützt, der ersten Zell-ID entspricht.

Revendications

1. Dispositif électronique portable, comprenant :

un premier modem (213) qui prend en charge
une première technologie d’accès radio, RAT ;
un deuxième modem (215) qui prend en charge
une deuxième RAT ;
un module de détermination (221) qui détermine
un nombre de ping-pongs dans lequel un chan-
gement d’accès entre le premier modem (213)
et le deuxième modem (215) du dispositif élec-
tronique portable est effectué de façon répétée
pendant une première durée prédéterminée
(301, 303) ;
un module de comparaison (223) qui compare

un nombre de ping-pongs, déterminé par le mo-
dule de détermination, avec un nombre de réfé-
rence prédéterminé de ping-pongs (307) ; et
un module de fourniture (225) qui fournit un ser-
vice par paquets, PS, par l’intermédiaire du
deuxième modem pendant une deuxième durée
prédéterminée (305) quand le nombre de ping-
pongs déterminé par le module de détermina-
tion est égal ou supérieur au nombre de réfé-
rence prédéterminé de ping-pongs (307), cas
dans lequel
le module de détermination (221) est réglé de
façon à déterminer une intensité électrique d’un
signal, reçu par le dispositif électronique porta-
ble en provenance d’une première station de ba-
se, BS, (103) prenant en charge la première
RAT, à titre d’intensité électrique de référence
quand le nombre de ping-pongs déterminé par
le module de détermination (221) est égal ou
supérieur au nombre de référence prédéterminé
de ping-pongs (307), et
cas dans lequel le module de fourniture (225)
est réglé de façon à fournir le PS par l’intermé-
diaire du premier modem (213), quand une in-
tensité électrique pour un signal, reçu en prove-
nance d’une deuxième BS prenant en charge la
première RAT pendant la deuxième durée
(305), est égale ou supérieure à l’intensité élec-
trique de référence.

2. Dispositif électronique portable selon la revendica-
tion 1, le module de fourniture (225) étant réglé de
façon à fournir en continu le PS par l’intermédiaire
du deuxième modem (215), quand un signal, reçu
en provenance d’une deuxième BS prenant en char-
ge la première RAT pendant la deuxième durée
(305), est inférieur à l’intensité électrique de référen-
ce.

3. Dispositif électronique portable selon la revendica-
tion 1, le module de fourniture (225) étant réglé de
façon à fournir le PS par l’intermédiaire du premier
modem (213), quand une qualité d’un signal, reçu
en provenance d’une deuxième BS prenant en char-
ge la première RAT pendant la deuxième durée
(305), est égale à une qualité de référence prédé-
terminée, ou est plus élevée que cette dernière.

4. Dispositif électronique portable selon la revendica-
tion 1, le module de détermination (221) étant réglé
de façon à stocker une première identification, ID,
de cellule laquelle correspond à une première zone
de cellule d’une troisième BS prenant en charge la
première RAT quand le nombre de ping-pongs dé-
terminé par le module de détermination est égal ou
supérieur au nombre de référence prédéterminé de
ping-pongs (307).
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5. Dispositif électronique portable selon la revendica-
tion 4, le module de fourniture (225) étant réglé de
façon à fournir le PS par l’intermédiaire du premier
modem (215), quand une deuxième ID de cellule
laquelle correspond à une deuxième zone de cellule
d’une quatrième BS prenant en charge la première
RAT pendant la deuxième durée (305), est différente
de la première ID de cellule.

6. Dispositif électronique portable selon la revendica-
tion 4, le module de fourniture (225) étant réglé de
façon à fournir en continu le PS par l’intermédiaire
du deuxième modem (215), quand une deuxième ID
de cellule laquelle correspond à une deuxième zone
de cellule d’une quatrième BS prenant en charge la
première RAT pendant la deuxième durée (305), est
égale à la première ID de cellule.

7. Dispositif électronique portable selon la revendica-
tion 1, le module de fourniture (225) étant réglé de
façon à fournir le PS par l’intermédiaire du premier
modem (213), une fois que la deuxième durée (305)
s’est écoulée.

8. Procédé destiné à fournir un service par paquets,
PS, dans un dispositif électronique portable, le pro-
cédé comprenant les opérations consistant à :

faire déterminer (403), par un module de déter-
mination (221), un nombre de ping-pongs dans
lequel un changement d’accès, entre un premier
modem (213) prenant en charge une première
RAT et un deuxième modem (215) prenant en
charge une deuxième RAT, est effectué de fa-
çon répétée pendant une première durée pré-
déterminée (301, 303) ;
comparer (405) le nombre de ping-pongs, dé-
terminé par le module de détermination (221),
avec un nombre de référence prédéterminé de
ping-pongs (307) ; et
fournir (413) le PS par l’intermédiaire du deuxiè-
me modem (215) pendant une deuxième durée
prédéterminée (305) quand le nombre détermi-
né de ping-pongs déterminé par le module de
détermination (221) est égal ou supérieur au
nombre de référence de ping-pongs (307), cas
dans lequel le procédé comprend en outre les
opérations consistant à :

déterminer (409) une intensité électrique
d’un signal, reçu par le dispositif électroni-
que portable en provenance d’une première
BS (103) prenant en charge la première
RAT, à titre d’intensité électrique de réfé-
rence quand le nombre déterminé de ping-
pongs déterminé par le module de détermi-
nation (221) est égal ou supérieur au nom-
bre de référence de ping-pongs (307),

fournir (421) le PS par l’intermédiaire du
premier modem (215) quand une intensité
électrique d’un signal, reçu en provenance
d’une deuxième BS prenant en charge la
première RAT pendant la deuxième durée
(307), est égale ou supérieure à l’intensité
électrique de référence ; et
fournir en continu le PS par l’intermédiaire
du deuxième modem (215) quand un signal,
reçu en provenance d’une deuxième BS
prenant en charge la première RAT pendant
la deuxième durée (307) est inférieur à l’in-
tensité électrique de référence.

9. Procédé selon la revendication 8, comprenant en
outre l’opération consistant à fournir (421) le PS par
l’intermédiaire du premier modem (215) quand une
qualité d’un signal, reçu en provenance d’une
deuxième BS prenant en charge la première RAT
pendant la deuxième durée (305), est égale à une
qualité de référence prédéterminée, ou est plus éle-
vée que cette dernière.

10. Procédé selon la revendication 8, comprenant en
outre l’opération consistant à stocker une première
ID de cellule, correspondant à une première zone
de cellule d’une troisième BS prenant en charge la
première RAT quand le nombre déterminé de ping-
pongs déterminé par le module de détermination
(221) est égal ou supérieur au nombre de référence
prédéterminé de ping-pongs (307).

11. Procédé selon la revendication 10, comprenant en
outre les opérations consistant à fournir le PS par
l’intermédiaire du premier modem (213) quand une
deuxième ID de cellule, correspondant à une deuxiè-
me zone de cellule d’une quatrième BS prenant en
charge la première RAT pendant la deuxième durée,
est différente de la première ID de cellule, et
à fournir en continu le PS par l’intermédiaire du
deuxième modem (215) quand une deuxième ID de
cellule, correspondant à une deuxième zone de cel-
lule d’une quatrième BS prenant en charge la pre-
mière RAT pendant la deuxième durée (307), est
égale à la première ID de cellule.
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