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(57) Abstract: A method for reducing call failure rates on a multi-subscriber
identity module (SIM) mobile communication device includes: selecting a
first SIM camped on a visiting public land mobile network (VPLMN); at-
tempting call initiation on the first SIM; determining whether call setup on
the first SIM on the VPLMN is successful; in response to determining that
the call setup on the first SIM is unsuccessful, determining it a second SIM is
N camped on a home public land mobile network (HPLMN); and in response to
determining that the second SIM is camped on the HPLMN, selecting the
second SIM camped on the HPLMN; and attempting call initiation using the
second SIM.
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REDUCING CALL FAILURE RATE IN MULTI-SUBSCRIBER IDENTITY
MODULE CAPABLE DEVICES

BACKGROUND

josd1} Emergency calls on a subscription may fail for various reasons. For
example, the core network mayv reject the call. Fatlures canses, for example, IMSI
UNENOWN IN VLR/ ILLEGAL ME can happen at the mobile switching center (MSC)
while setting up the call, These failures may occur when the mobile communication

device 18 nibrating a call on the vistting public land mobile network (VPLMN).

[0002] In some countries, networks mandate that an international mobile
subscriber identity (IMSH) be used for the emergency call. Further, a network may
reject the emergency call if the IMSI does not belong to the network home location

register { HLR} database.

0003} In case of fatlure, the mobile cormmumication device will retry the
emergency call on the same subscription multiple times, either immediately or after

certain time with no guarantee of stecess.

SUMMARY

0004} Apparatuses and methods for reducing call failure rates in multi-SIM

capable mobde communication devices are provided.

{0005} According to vartous embodiments there 1s provided a method for
reductng call fatlure rates on a multi-subscriber identity module (SIM) mobile
communication device. In some embodiments, the method may include: selecting a first
SIM camped on a visiting public land mobile network (VPLMN); attempting call
initration on the first SIM; determining whether call setup on the first SIM on the
VPLMN is successful; in response 1o determuning that the call setup on the first SIM s
pnsuccessful, determining it @ second SIM is camped on a home public land mobile
network (HPLMN); and in response to determining that the second SIM is camped on
the HPLMN, selecting the second SIM camped on the HPLMN; and attemapting call

inttiation using the second SIML

{0006} According to various embodiments there is provided a method for
mitigting a call on a multi-subscriber dentity module (SIM} mobile communication
device. In some embodiments, the method may include: determining whether at least

1
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one of a plurality of SIMs is camped on a home public tand mobile network (HPLMNY;
in response to determining that at I2ast one of the plurality of SIMs 1s camped on the

HPLMN, selecting the at {east one SIM; and attempting call initiation nsing the selected
SIM camped on the HRLMN.

{0007} According to various embodiments there is provided a method for
mitiating a call on a multi-subscriber identity module (SIM} mobile communication
device. In some embodiments, the method may include: determining whether at least
one of a plurality of SIMs is camped on a home public land mobile network (HPLMN),
i response to determining that at {east one of the plurality of SIMs 1s camped on the
HPLMN, providing a notification that an HPLMN is avatlable; i response to the
notification that an HPLMN is available, receiving a selection of the at feast one of a
plurality of SIMs camped on the HPLMN, and attempting call initiation using the

selected SIM camped on the HPLMN.

{0008} According to vartous embodiments there 1s provided a mobile
comruunication device. In some embodiments, the mobile communication device may
include: a communication unit configured to communicate with at least one

communication network: and g control unit.

{0069} The control unit may be configured to: select a first SIM camped on a
visiting public land mobile network (VPLMN): canse the communication unit to
attempt call iitiation on the first SIM; determine whether call setup ou the first SIM on
the VPLMN 1s successful; in response to determuning that the call setop on the first SIM
i3 nnsuccessfil, determine if a second SIM is camped on a home public land mobile
network (HPLMN)Y, and in response 1o determining that the second SIM is camped on
the HPLMN, select the second SIM camped on the HPLMN and cause the

conmumcation unit to attempt call initiation using the second SIM.

joa16y Other features and advantages of the present Inventive concept should be
apparent from the following description which iltustrates by way of example aspects of

the present inventive concept.

BRIEF DESCRIPTION OF THE DRAWINGS

b
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jo011} Aspects and features of the present tnventive concept will be more
apparent by describing example embodiments with reference to the accompanying

drawings, in which:

10012} FIG. 1A is a block diagram illustrating a mobile communicabon device

according to various embodiments;

{0013} FIG. 1B s a diagram dlustrating a network enviroument for vanious

embodiments;

j0014} FI1G. 2 1s a Hlowehast illostrating a method for reducing call fathure rates

according to various enabediments;

{0015} FIG. 3 is flowchart HHustrating a method for reducing call fathure rates

according to various embodiments;

{0016} FIG. 4 is flowchart Hlustrating a method for reducing call fatlure vates

according to various embodiments; and

{0017} FIG. 5 1s flowchart iflustrating a method for reducing call faiture rates for
emergency calls when the mobile communication device display is locked according to

various embodiments.

DETAILED DESCRIPTION

{0018} While certam embodiments are deseribed, these embaodiments are
presented by way of example only, and are not intended to limit the scope of protection.
The apparatuses, methods, and systems described herein may be embodied in a variety
of other forms. Furthermore, various omissions, substitutions, and changes in the form
of the example methods and systems described heorein may be made without departing

from the scope of protection.

{0019y FIG. 1A is a block diagram tHustrating a mobile communication devices
100 according 1o varous embodiments, Ag Hustrated 10 FIG. 1A, the mobile
communication device 100 may include a control unit 110, a communication unit 120,

an antenna 130, a first SIM 140, a second SIM 150, an interface device 170, and a

storage anit 180,
8020} The mobile communication deviee 100 may be, for example but not

Himited to, a mobile telephone, smariphone, tablet, computer, ete., capable of

Lk
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communications with one or more wireless networks. One of ordinary skillin the ant
will appreciate that the mobile communication device 100 may include one or more
transceivers {communications units) and may interface with one or more antennas

without departing from the scope of the present inventive concept.

0021} The communication unit 120 may include, for example, but not Himited
1o, one or more radio frequency (RFY modales 121, The RF module 121 may inclode,
for example, but not limited to the first transceiver 122, An RF chain 135 may include,

for example, but not limited to the antenna 130 and the RF module 121,

0022} One of ordinary skill 1 the art will appreciate that embodiments of the
maobile communication device 100 may include more than one communication nnit
andfor more than one antenna without departing from the scope of the present inveative

COnCEpL.

[0023] A SIM {for example the first SIM 140 andfor the second SIM 150} in
various embodiments may be a Universal Integrated Cirenit Card (UICC) that s
configured with SIM and/or universal SIM (LISIM) applications, enabling access to
global system for mobile commumications (GSM) andfor universal mobile
telecommunications system (UMTS) networks. The UICC may also provide storage for
a phone book and other applications. Altematively, n a Code Division Multiple Access
{CDMA) network, a SIM may be a UICC removable user identity module {(R-LiM) ora
CDMA subscriber identity moduole (CSIM} on a card. A SIM card may bave a CPU,
ROM, RAM, EEPROM and ¥O crrcwts. An Integrated Circult Card Identity (ICCTHD)
SIM serial number may be printed on the SIM card for identification. However, a SIM
may be implemented within a portion of memory of the mobile communication device

100, and thus need not be a separate or removable circuit, chip, or card.

10024] A SIM used in various embodiments may store user account information,
an IMSI, a set of SIM application tooliat {SAT) commands, and other network
provisioning information, as well as provide storage space for phone book database of
the user’s contacts. Asg part of the network provisioning information, a SIM may store
home identifiers {e.g., a System Identification Number (SID ¥ Network Identification
Nuwgmber (NID) pair, a Home PLMN (HPLMN) code, etc ) to indicate the SIM card

network operator provider.
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{0025] The first SIM 140 may associate the communication unit 120 with a first
subscription {Sub1) 192 associated with a first radio access technology {RAT) on a first
communication network 190 and the second SIM 150 may associate the communication
wnit 120 with a second subscription (Sub2) 197 associaled with a second RAT ona
second communication network 195, When a RAT is active, the communication unit
120 recetves and fransmits signals on the active RAT. When a RAT is udle, the

commanication unit 120 receives but does not transmit signals on the idle RAT.

0026} For convenience, the various embodiments are described in terms of
dual~-SIM, dual-standby (DSDS) mobile commumication devices. However, one of
ordinary skill in the art will appreciate that the preseat inventive concept may be
extended to Multi-SIM Multi-Standby {(MSMS) andéor Mult-SIM Multi-Active

{(MSMA) nmobile commumnication devices without departing from the scope of

protection.
100271 The first conununication network 190 and the second communication

network 193 may be operated by the same or differeat service providers, and/or may
support the same or ditferent RATS, for example, bot not hmited to, GSM, CDMA |
WCDMA, and Long Term Evolution (LTE).

{0028} The interface device 170 may include an input device 172, for example,
but not linated to a keyboard, touch pavel, or other human interface device, and a
display device 174, for example, but not limited to, & hguid crystal display (LCD), light
emitting diode {LED) display, or other video display. One of ordinary skill m the art
will appreciate that other input and display devices may be used without departing from

the scope of the present inventive concept.

16029} The control unit 110 may be configired to control overall operation of
the mobile conmunication device 100 including control of the communication unit 120,
the interface device 170, and the storage unit 130, The control unit 110 may be a
programimable device, for example, but not limited to, a microprocessor {e.g.. general-

purpose processor, baseband modem processor, ete ) or microcontroller.

10030} The storage unit 180 may be configured to store operating systems
and/or application programs for operation of the mobile communication device 100 that

are executed by the control anit 110, as well as to store application data and user data.
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j0031} FIG. 1B s a diagram dlustrating a network environment 105 for vanious
embodiments. Referring 1o FIGS. 1A and 1B, a mobile communication device 100 may
be configured to communicate with a first communication network 190 on a first
subscription 192 and a second communication network 195 on a second subscription
197. One of ordinary skill in the art will appreciate that the mobile communication
device may configared to commumicate with more than two communication networks

and may communicate on more than two subscriptions without departing from the scope

of the mventive concept.

13032} The fiest commmication network 190 and the second communication
aetwork 195 may tmplement the same or different radio access technologies (RATs).
For example, the first communication network 190 may be a GSM network and the first
subscription 192 may be a GSM subscription. The second communication network 195
may also be a GSM network. Alternatively, the second communication network 1935
may implement another RAT meluding, for example, but not limited to, LTE, Wideband
Code Division Multiple Access {WCDMA), and Time Division-Synchronons Code

Diviston Maltiple Access (TD-SCDMA).

10033} The first commuication network 190 may include one or more base
transcelver stations (BTSs) inclading, tor example, but not limited 1o, a first BTS 193,
The second conununication network 195 may also include one or more BTSs, including,
for example, but not hmited to, a second BTS 188 A person having ordimary skilt in
the art will appreciate that the network environment 185 may mnclude any number of
comnunication aetworks, mobile commumcation devices, and BTSs without departing

from the scope of the present mventive concepl.

{0034} The mobile communication device 100 may attempt to acquire the first
communication network 190 and camp on the first BTS 193, The mobile
communication device 100 may also attempt to acquire the second communication
network 195 and camp on the second BTS 198, A person having ordinary skill in the
art will appreciate that the acquisttion of the first commumication network 190
performed on the first subscription 192 mav be independent of the acquisition of the
second communication getwork 193 performed on the second subscription 197
Furthermore, the mobile communication device 100 may attempt to acquire the first
commuanication network 190 on the first subscription 192 and the second

communication network 195 on the second subscription 197.

6
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{0035} FIG. 2 15 g flowchart iltustrating a method 200 for reducing call failwe
rates according to vanous embodiments. Referving to FIGS. 1A-2, the control unit 110
may cause the communication unit 120 to attempt a call mitiation on a VPLMN {e.g.,
the first communication network 190) using the first SIM 130 camped on the VPLMN
{205). The attempted call mayv be, for example, but not imited to, an emergency call
The control unit 110 may determine whether call setup on the VPLMN was successiul
(210). In response to deternuning that the call setup was saccesstul (210-Y), the controt
uat 110 may cause the mobile communication device 100 to complete the call on the

VPLMN using the first SIM 140 (215).

10836} In response to determining that the call setup on the VPLMN was not
successfid {210-N), the control vt 110 may determine whether the second SIM 130 1s
camped on an HPLMN (2.g., the second communication network 193} 220, In response
to determining that the second SIM 150 15 not camped on the HPLMN (220-Nj, the
contret unit 110 may still select the second SIM 130 camped on a VPLMN {228}, For

example, the second SIM 130 may be camped on the fivst communication network 190

or another VPLMN,
0037} The control unit 110 may cause the communication unit 120 to attempt

the call initiation on the VPLMN using the second SIM 150 (230). The control wa 110
may determine whether call setup on the VPLMN was successful (233}, In response to
determining that the call setup was successiul (235-Y), the control wnit 110 may cause
the mobide communication device 100 to complete the call on the VPLMN using the
second SIM 130 (240}, In response to determining that the call setup on the VPLMN
was not successful (235N}, the control unit 110 may determine whether an instruction
to ternunate the call attempt has been recetved (245). For example, the control unit 110
may determine whether an mstrachion to terminate the call attempt has been received

from the input device 172 of the interface device 170,

{0038} In response to determining that an mstruction to terminate the call
attempt has been recerved (243-Y), the control wnit 110 may cause the communication
unit 120 1o terminate the call attempt (280). In response to determining that an
mstraction to terminate the call attempt has not been recetved (245-N), the method 200
may continue at operation 203 and the control unit 110 mav cause the communication

want 120 to ggain attempt to muttate the call on the VPLMN using the first SIM 140,

"
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0039} In response 1o determining that the second SIM 130 15 camped on the
HPLMN (220-Y), the control unit 110 may select the second SIM 150 camped on the
HPLMN (253). The control unit 110 may cause the communcation unit 120 to attempt
the call iatiation on the HPLMN using the second SIM 150 (260). The control wit 119
nay determine whether call setup on the HPLMN was successtud (263). In response to
determining that the call setup was successiul (265-Y), the control wait 110 may cause
the mobile commanication device 100 to complete the call on the HPLMN using the

second SIM 150 (270},

{11040} In response o determining that the call setup on the HPLMN was not
successful {265-N), the countrol unit 110 may determyine whether an instraction to
terminate the call atterapt has been recetved {275}, For example, the control unit 110
may determine whether an instruction to terminate the call attempt has been received
from the nput device 172 of the interface device 170,

{0041} In response to determining that an instruction to termunate the call
attempt has been received {275-Y), the control unit 110 may cause the conwnunication
ontt 120 to rerminate the call atternpt (280). In response to deternuning that an
instruction to terminate the call attenpt has not been received (273-N), the method may
coutinpe at operation 260, and the control unit 110 may cause the commupnication ynit

120 to again attempt to imtiate the call on the HPLMN using the second SIM 150

{0042} FIG., 3 is flowchart dlustrating a method 300 for reducing call fatlore
rates according to various embodiments. Referring to FIGS. 1A-3, the control unit 110
may determine whether one of the first SIM (e.g., the first SIM 140) or the second SIM

{e.g , the second SIM 150} is camped on an HPLMN (e g, the second comnumnication

[

y

network 193} (303). In response to determining that one of the first SIM 140 or the
second SIM 150 s not camped on an HPLMN (305-N), the control unit 110 may select
one of the first SIM 140 or the second SIM 150 camped on a VPLMN (e.g., the first
communication network 190 or another communication network (340). The control
unit 110 may cause the commumication unit 120 to atterapt a call inittation on the
VPLMN using the selected SIM camped on the VPLMN (345). The attemipted call may

be, for example, but not imited to, an emergency call.

0643} The control umt 110 may determine whether call setup on the VPLMN

was successful (330), In response to determining that the call setup was successful

]



WO 2017/019699 PCT/US2016/044083

{350-Y'), the control unit 110 may cause the moebile commumcation device 100 10
complete the call on the VPLMN nsing the selected SIM (355} In response to
deternmuning that the call setup on the VPLMN was not successful (355-N), the control
unit 110 may determine whether an wstroction to ternunate the call attempt has been
received (360, For example, the control unit 110 may determine whether an instruction
o termunate the call attempt has been received from the input device 172 of the

interface device 170

0044} In response to determining that an mstruction to terminate the call
attempt has been recerved (300-Y'}, the control wt 110 may cause the communication
unit 120 to terminate the call attempt (365). In response to determining that an
instruction {o terminate the call attempt has not been received (360-N), the method 300
may continue at operation 340, and the control unit 110 may select one of the first SIM
140 or the second SIM 150 camped on a VPLMN. The control unit 110 may select a
SIM other than the SIM selected for the immediately preceding unsuccessful call

attempt.

{0045} Alternatively, the control unit] 10 may determine al operation 305 that
one of the first SIM 140 or the second SIM 150 15 camped on an HPLMN {305-Y). The
controf unit 110 may select the SIM camped on the HPLMN (310} and cause the
communication vt 120 to attempt a call initiation on the HPLMN using the selected
SIM (315). The control wnit 110 may determine whether call setup on the HPLMN was
successful {320}, In response to deternining that the call setup was successful (320-Y),
the coutrol ynit 110 may cause the mobile conwnunication device 100 to complete the

call on the HPLMN using the selecied SIM {325).

{0046} In response to determining that the call setup was not successful on the
HPLMN {320-N), the control unit 110 may determine whether an instruction to
ternunate the call attempt has been recetved (330). For example, the control unit 110
may determine whether an instruction to terminate the call attemipt has been received

from the mput device 172 of the interface device 170.

{3847} In response to determining that an instruction to terminate the call
attempt has been recerved {330-Y), the control unit 110 may cause the communication
it 120 to terminate the call attempt (363). In response to determining that an

instruction to terminate the call attempt has not been received {(330-N), the method may

o
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continye at operation 315 and the comrol unit 110 may cause the communication unit

120 to again attempt to initiate the call on the HPLMN using the selected SIM.

0048} FIG. 4 1s flowchart iHustrating a method 400 for reducing call failure
rates according to vanious embodiments. Referning o FIGS. 1A-4, the controt unit 110
may determine whether one of the first SIM (e.g., the first SIM 140) or the second SIM
{e.g., the second SIM 130} is camped on an HPLMN (e.g., the second communication
network 1953 (305). In response to determining that one of the first SIM 140 or the
second SIM 130 is camped on an HPLMN (405-Y), the control unit 110 may canse the
maobile communication device 100 to provide a notification that the HPLMN is
avatlable (410). For example, the control unit 110 may provide a notification that the

HPLMN is available via the display device 174 of the interface device 170

{0649} n response to the notification that the HPLMN is available, a manual
selection of the SIM camped on the HPLMN may be recerved (415}, For example, the
control unit 110 may determine that an instruction to select the SIM camped on the
HPLMN has been received from the input device 172 of the mnterface device 170, The
control unit 110 may cause the communication vnit 120 {o attempt a call wittation on
the HPLMN using the selected SIM (420}, The aitempted call may be, for example, but

not hmied io, an emergency call.

{0030} The control wmit 110 may determine whether call setup on the HPLMN
was successful (425}, In response to determuning that the call setup was successful
{425-Y}, the controf unit 110 may cause the mobile commumication device 100 to
complete the call on the HPLMN using the selected SIM {430}, In response to
determining that the call setup was not successful on the HPLMN (425.N), the control
unit 110 may determine whether an instraction to terminate the call attempt has been
recetved (435). For example, the control unit 110 may deternune whether an instruction
to terminate the call attempt has been received from the input device 172 of the

interface device 170,

{0051} In response to determining that an instruction to termunate the call
attempt has been recetved {(435-Y}, the control unit 110 nay cause the communication
unit 120 to terminate the call atternpt (470). In response to determinmg that an

instruction {o terminate the call attempt has not been received (435-N), the method 400
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may continue at operation 420 and the control wnit 110 may cause the commuication

winit 120 to again attempt to mitiate the call on the HPLMN using the selected SIM.

{0052} Alternatively, in response to the notification that the HPLMN is available
at operation 410, a manual selection of the SIM camped on the VPLMN may be
received {4401, For example, the control unit 110 may determine that an instruction to
select the SIM camped on the VPLMN has been received from the mput device 172 of
the interface device 170, The control unit 110 may cause the communication unit 120
to attempt a call initiation on the VPLMN using the selected SIM (445). The attempted

call may be, for example, but not linited to, an emergency call.

{0053} The control unit 110 mayv determine whether call setup on the VPLMN
was successful (450), In response to determuning that the call setup was successful
{450-Y'), the control unit 110 may cause the mobile communication device 100 to
complete the call on the VPLMN using the selected SIM (455). In resposse to
deternuning that the call setup on the VPLMN was not successtul (450-N), the control
unit 110 may deternune whether an instruction to terminate the call atterupt has been
recetved (460). For example, the control unit 110 may determine whether an instruction
to terminate the call attempt has been received from the input device 172 of the

interface device 170

{0034} In response to determyining that an istruction to termunate the call
attempt has been recetved {(460-Y), the countrol unit 110 may canse the conununication
it 120 10 ternunate the call atewpt (470). In response to determuning that an
instruction to terminate the call attempt has not been received (460-N), the method 400
may continge at operation 465 and the control unit 110 may select one of the first SIM
140 or the second SIM 150 camped on the VPLMN. The control unit 1190 may select a
SIM other than the SIM selected for the imumediately preceding unsuccessful call

attempt.

[0055] Alternatively, at operation 403, n response to determining that one of the
first SIM 140 or the second SIM 150 is not camped on the HPLMN (403-N}, the control
unit 110 may select one of the first SIM 140 or the second SIM 130 camped on the
VPLMN {465). The comrol unit 110 may cause the communication unit 120 to attempt
a call initiation on the VPLMN using the selected SIM {445). The attempted call may

be, for example, but not imited 1o, an emergency call.

1
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00356} The control unit 110 may deternune whether call setup on the VPLMN
was sunceessful (430). In response to determining that the call setup was successful
{450-Y), the control unit 110 may cause the mobile communication device 100 to
complete the call on the VPLMN usimg the selected SIM (453). In respounse {o
determining that the call setup on the VPLMN was not successful (450-N), the control
unit 110 may determune whether an mstruction to terminate the call attempt has been
recetved {(460). For example, the control unit 110 may determine whether an nstruction
to terminate the call atterapt has been recerved from the input device 172 of the

interface device 170,

{0057} In response to determining that an instruction to terminate the call
attempt has been received {460-Y), the control vt 110 may cause the communication
upit 120 to terminate the call attempt (470). In response to determining that an
nstruction to terminate the call attempt has not been recetved (460-N}, the method 400
may continue at operation 4635 and the control unit 1190 may select ene of the first SIM
140 or the second SIM 150 camped on the VPLMN. The control wnit 110 may select a

SIM other than the SIM selected for the immediately preceding unsaccessful call

attempt.
{0058} FIG. 5 15 flowchart iHustrating 2 method 300 for reducing call fnhwee

rates for emergency calls when the mobile comnnmication device 160 display 15 focked
according to various embodiments. Referrmg to FIGS. 1A-3, the control unit 110 may
receive an instruction to initiate an emergency call (503). For example, the control unit
F10 mav determine whether an instruction to initiate an emergency call has been
received from the inpat device 172 of the interface device 170, The control umt 110
ntay determune that the displav device 174, for example, a display screen, of the
interface device 170 1s locked (510}, With the display device 174 locked, the capability
of the communication ynit 120 1o iniiiate all but an emergency call may be inhibited.
An emergency call mav be a call placed to a police emergency number, for example
911, or may be placed to another predefined telephone number stored (e g, in the

storage umt 180 or other storage) as an emergency telephone mumber,

{0659} The control unit 110 may determuine whether one of the first SIM (eg.,
the first SIM 140} or the second SIM (e.g., the second SIM 150} is camped on an
HPLMN {e.g., the second communication network 1953 (515}, In response 1o

determining that one of the first SIM 140 or the second SIM 130 is camped on an

12
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HPLMN (515-Y), the control unit 110 may select the SIM camiped on the HPLMN
{520). The comrol nnit 110 may cause the communication unit 120 1o attempt a call

initiation of the emergency call on the HPLMN using the selected SIM (525).

{6066} Allernatively, in response 1o determuining that one of the first SIM 140 or
the second SIM 130 is not camped on the HPLMN (515.N), the control unit 110 may
select one of the first SIM 140 or the second SIM 130 camped a VPLMN (530). The
control upit 110 may cause the communication unit 120 to attempt a call initiation of the

emergency call on the VPLMN using the selected SIM (335).

0061} The methods 200, 300, 400, and 500 described with respect to FIGS. 2,
3.4, and 3, respectively, may be embodied on a nos-transitory computer readable
mediun, for example, but not limited 1o, the storage unit 180 or other non-transitory
computer readable medium known to those of skilf 1 the art, having stored therein a
program including computer executable instructions for making a processer, computer,

or other programmable device execute the operations of the methods.

{0062} While the above embodiments have been described in terms of a dual-
SIM mobife commuanication device (Le., a first SIM and g second SIM), one of ordinary
skill in the art will appreciate that the inventive concept may be extended 1o
embodiments including more than two SIMs (1Le., multi-SIM mobile communication

devices) withouot departing from the scope of the present mventive concept.

{0063} The accompanying claims and their equivalents are intended to cover
such forms or modifications as would fall within the scope and spirit of the protection.
For example. the example apparatuses, methods, and systems disclosed herein can be
applied to multi-SIM wireless devices subscribing to nwltiple conumunication networks
and/or comummnication technologies. The vartons compoenents illostrated in the figures
may be implemented as, for example, but not limited to, software andfor firmware on a
processor, ASIC/FPGADSP, or dedicated hardware. Alse, the features and attributes
of the specific example embodiments disclosed above may be combined in different
ways to form additional embodiments, all of which fall within the scope of the present
disclosure.

{0064} The foregoing method descriptions and the process flow diagrams are

provided merely as Hlustrative examples and are not tntended 1o requive or imply that

the operations of the various embodiments must be performed in the order presented.

13
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As will be appreciated by one of skill in the art the order of operations in the foregoing
embodiments may be performed in any order. Words such as “thereafter,” “then,”
“next,” ete., are not intended to limit the order of the operations; these words are simply
used to guide the reader through the description of the methods. Further, any reference
1o claim elements 1 the singular, for example, using the articles "8, “an,” or “the” is

not to be construed as himiting the element to the siagular,

[0065] The various iHlustrative logical blocks, modules, cirenits, and algorithm
operations described in connection with the embodiments disclosed herein may be
unplemented as electronie hardware, computer software, or combnations of both. To
clearly tllustrate this interchangeability of hardware and software, various iltustrative
components, blocks, modules, circuits, and operations have been described above
generally in terms of their functionality. Whether such functionality is inplemented as
hardware or software depends apon the particular apphication and design constraints
unposad on the overall system. Skilled artisans may unplement the described
functionality in varving ways for each particolar application, but such implementation

decistons should not be interpreted as causing a departure from the scope of the presem

mvention,
{0066} The hardware nsed {o implement the various iltostraiive logies, logical

blecks, modules, and circuits described m connection with the aspects disclosed herein
may be implemented or performed with a general purpose processor, a digital signal
processor (DSP), an application specific integrated circuit (ASIC), a field programimable
gate array (FPGA} or other programmable logic device, discrete gate or transistor logic,
discrete hardware components, or any combination thereof designed to perform the
functions described herein, A general-purpose processor miay be a microprocessor, but,
in the alternative, the processor may be any conventional processor, controtler,
microcontroller, or state machine, A processor may also be implemented as a
combination of recetver devices, e.g., a combination of a DSP and a microprocessor, a
plurality of mictoprocessors, one O More MICTOProcessors m conjunction with a DSP
core, or any other such configuration. Alematively, some operations or methods may

be performed by circuitry that is specific to a given function.

0067} In one or more exemplary aspects, the functions described may be
implemented 1w hardware, software, firmoware, or any combination thereof. If

implemented in software, the functions may be stored as one or more instructions or
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code on g non-transitory computer-readable siorage medium or nou-tragsitory
processor-readable storage medium. The operations of a method or algorithm disclosed
herein may be embodied in processor-executable instructions that may reside on a non-
transitory computer-readable or processor-readable storage medinm. Non-transitory
computer-readable or processor-readable storage media may be any storage media that
may be accessed by a computer or a processor. By way of example but not linutation,
such non-transitory computer-readable or processor-readable storage media may include
RAM, ROM, EEPROM, FLASH memory, CD-ROM or other optical disk storage,
magnetic disk storage or other magnetic storage devices, or any other mediam that may
be used to store desired program code in the form of iInstructions or data structures and
that mayv be accessed by a computer. Disk and disc, as used herein, mclades compact
disc (CDy, laser disc, optical disc, digital versatile disc ({DVDy, floppy disk, and Blu-ray
disc where disks usvally reproduce data magnetically, winle dises reproduce data
optically with lasers. Combinations of the above are also mncloded within the scope of
non~-transitory computer-readable and processor-readable media. Additionally, the
operations of a method or algorithme may reside as one or any combination or set of
codes andfor mstructions on a non-transitory processor-readable storage mediwm andfor
computer-readable storage medium, which may be incorporated into a computer

program product.

0068} Although the present disclosure provides cerfain example embodiments
and applications, other embodiments that are apparent to those of ordinary skill in the

art, including embodiments which do not provide all of the features and advantages set
forth herein, are also within the scope of this disclosure. Accordingly, the scope of the

present disclosure is intended o be defined only by reference to the appended claims.
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WHAT IS CLAIMED 1S:

i, A method for redacing call faihwe rates on a multi-subseriber identity
madule (SIM) mobile communiecation device, the method comprising:

selecting a first SIM camped on a visiting public land mobile network
{(VPLMNY;

attempting call initigtion on the first SIM;

determinmng whether call setup on the first SIM on the VPLMN is successful;

mn response to determining that the call setup on the frst SIM is unsuccessiul,
determining if a second SIM i3 camped on a home public land mobile network
(HPLMNY; and

i response 1o deternuning that the second SIM 15 camped on the HPLMN:

selecting the second SIM camped on the HPLMN; and

attempting call inttiation using the second SIM.

2. The method of claim 1, further comprising:

determining whether the call setup on the HPLMN using the second SIM is
successful;

in response to determining that the call setup on the HFLMN using the second

SIM is unsuccessful, reattempting call initiation on the HPLMN using the second SIM.

3 The method of claim 1, further comprising:
i response to determining that the second SIM is camped on a VPLMN instead
of the HPLMN:
selecting the second SIM camped on the VPLMN, and

attempting call initiation on the VPLMN using the second SIM.

4. The method of claim 3. wherein the first SIM and the second SIM are

camped on a same VPLMN.

5. The method of claim 3, wherem the first SIM and the second SIM are

camped on different VPLMNs,
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6. A method for inttiating a call on a multi-subscriber identity module
{SIM) mobile communication device, the method comprising:

determining whether at least one of a plurality of SIMs is camped on a home
public land mobile network (HPLMN};

m response to determining that at least one of the plarality of SIMs is camped on
the HPLMN, selecting the at least one of the phurality of SIMs; and

attempting call initiation using the selected at least one of the plurality of SIMs

camped on the HPLMN,

7. The method of claim 6, further comprising:

determining whether call setup s suceesstul on the HPLMN using the selected at
feast one of the plurality of SIMs camped on the HPLMN; and

n response to determining that the call setup 1s unsuccessful, reattempting call
initiation nsing the selected at least one of the plurality of SIMs camped on the
HPLMN.

& The method of claim 6, forther comprising:
m response to determining that none of the plurality of SIMs is camped on the
HPLMN:
selecting a first SIM of the plurality of SIMs camped on a visiting public
tand mobile network (VPLMN); and

attempting call mitiation nsing the first SIM camped on the VPLMN.

9. The method of claim &, further comprising:
determining whether call setup is successful using the first SIM camped on the
VPLMN:
n response to determining that the call setup 15 unsuccessful:
selecting a second SIM of the plurahity of SIMs camped on the VPLMN;
arud

attempting call itiation using the second SIM camped on the VRLMN,

10,  The method of claim 9, turther comyprising:
determining whether call setup is successfal using the second SIM camped on

the VPLMN;
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m response to determining that the call setup (s vnsuccessiul:
reselecting the first SIM of the plurality of 3IMs camped on the
VPLMN: and

reattempting call imtiation using the first SIM camped on the VPLMN,

11, A method for intizating a call on a multi-subscriber identity module
(SIM) mobile communication device, the method comprising:

determining whether at least one of a plurality of SIMs is camped on a home
public land mobile network (HPLMN),

m response to determining that at least one of the plarality of SIMy 15 camped on
the HPLMN, providing a notification that an HPLMN is available;

in response 1o the notification that an HPLMN is available, receiving a selection
of the at least one of the plurahity of SIMs camped on the HPLMN; and

attempting call initiation using the selected at least one of the plarality of SIMs

camped on the HPLMN.

12, The method of claim H, further comprising:

determining whether call setup is successful on the HPLMN using the selected at
least one of the plurality of SIMs camped on the HPLMN; and

in response o determining that the call setup 1s unsuccesstul, reattempting call
inttiation using the selected at least one of the plorality of SIMs camped on the
HPLMN,

13, The method of claim 11, further comprising:

in response 1o determining that at least one of the pluralitv of SIMs 15 camped on
a visiting public land mobite network (VPLMN), providing a notification that a
VPLMN is available;

m response to the notification that the VPLMN is available, receiving a selection
of the at least one of the plurality of SIMs camped on the VPLMN; and

attempting call initiation using the selected at least one of the plurality of SIMs

camped on the VPLMN,

14, The method of claim 11, further comprising:

18
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1 response to determining that none of the plorality of SIMys 15 camped on the
HPLMN:
receiving a selection of a first 31M of the plarality of SIMs camped ona
visiting public Jand mobile network (VPLMNY; and

attempting call initiation using the first SIM camped on the VPLMN.

15, The method of claim 14, further comprising:
determuning whether call setup is snccesstul using the first SIM camped on the
VPLMN;
m response to determining that the call setup 1s unsuccessful:
receiving a selection of a second SIM of the plurality of SIMs camped on
the VPLMN:; and

attempting call imitiation using the second SIM camped on the VPLMN,

16, The method of claim 15, further comprising:
determining whether call setup is successtul using the second SIM camped on
the VPLMN;
m response to determining that the call setup is unsuccessful:
receiving a veselection of the first SIM; and

reattempting call initiation using the first SIM camped on the VPLMN,

7. A mobile communication device, compnsing:
a conuuunication wmt configured to communicate with at least one
communication network: and
a control unit configured to:
select a first SIM camped on a visiting pablic land mobile network
{VPLMN};
cause the communication wat to attempt call initiation on the first SIM;
determine whether call setup on the first SIM on the VPLMN 15
successinl;
in response to determining that the call setup on the fivst SIMs
unsuccessful, determine if a second SIM 1s camped on a home public laad

mobile network (HPLMN); and
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i response to determining that the second SIM 15 camped on the
HPLMN, select the second SIM camped on the HPLMN and cause the

communication unit 1o attempt call initiation using the second SIM.

18 The mobile communication device of ¢latm 17, wheres the control unit
i3 further configured to:

n response to determimng that the call setup on the HPLMN using the second
SIM is unsuccesstul, cause the communication unit to reatterpt call nitiation on the

HPLMN using the second SIM.

18, The mobile communication device of claim 17, wherein the control nnit
is further configured to:

n response to determining that the second SIM is camped on a VPLMN, select
the second SIM camped on the VPLMN and canse the communication unit to call

mnitiation on the VPLMN using the second SIM.

20. The mobile communication device of claim 19, wherein the first SIM

and the second SIM are camped on a same VPLMN.

21, The mobile communication device of claim 19, wherein the first SIM

and the second SIM are camped on different VPLMNs.
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home public Tand mobile network, HPLMN, and in response to
determining that the second SIM is camped on the HPLMN
selecting the second SIM camped on the HPLMN and attempting
call initiation using the second SIM according to the
subject matter of claim 1.

2. claims: 6-10

a method for initiating a call on a multi-subscriber
identity module, SIM, mobile communication device, the
method comprising determining whether at least one of a
plurality of SIMs is camped on a home public land mobile
network, HPLMN, in response to determining that at least one
of the plurality of SIMs is camped on the HPLMN, selecting
the at least one of the plurality of SIMs, and attempting
call initiation using the selected at Teast one of the
plurality of SIMs camped on the HPLMN; in response to
determining that none of the plurality of SIMs is camped on
the HPLMN selecting a first SIM of the plurality of SIMs
camped on a visiting public land mobile network,VPLMN, and
attempting call initiation using the first SIM camped on the
VPLMN according to the subject matters of claims 6 and 8.

3. claims: 11-16

a method for initiating a call on a multi-subscriber
identity module, SIM, mobile communication device, the
method comprising determining whether at least one of a
plurality of SIMs is camped on a home public land mobile
network, HPLMN, in response to determining that at least one
of the plurality of SIMs is camped on the HPLMN, providing a
notification that an HPLMN is available; in response to the
notification that an HPLMN is available, receiving a
selection of the at least one of the plurality of SIMs
camped on the HPLMN; and attempting call initiation using
the selected at least one of the plurality of SIMs camped on
the HPLMN according to the subject matter of claim 11.
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