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1
BASEBAND CACHING OF SIM FILES

PRIORITY CLAIM

The present application claims benefit of priority to U.S.
Provisional Application No. 61/903,131 titled “Baseband
Caching of SIM Files” and filed on Nov. 12, 2013, which is
hereby incorporated by reference in its entirety as though
fully and completely set forth herein.

FIELD

The present disclosure relates to wireless devices, and
more particularly to a system and method for reducing the
time to camp on cellular bootup based on caching SIM files
and/or files having SIM file dependencies at a baseband
processor of a wireless device.

DESCRIPTION OF THE RELATED ART

Wireless communication systems are rapidly growing in
usage. Some examples of wireless communication standards
include GSM, UMTS (associated with, for example,
WCDMA or TD-SCDMA air interfaces), LTE, LTE
Advanced (LTE-A), HSPA, 3GPP2 CDMA2000 (e.g.,
1xRTT, 1xEV-DO, HRPD, eHRPD), IEEE 802.11 (WLAN
or Wi-Fi), IEEE 802.16 (WiMAX), Bluetooth, and others.

Wireless devices which use cellular communication tech-
nologies are frequently equipped with subscriber identity
modules (SIMs), which may include various subscriber
identity and/or device provisioning information which may
be used to configure the wireless device for cellular com-
munication.

SUMMARY

Embodiments are presented herein of, inter alia, methods
for caching SIM files and/or files having SIM file depen-
dencies on a baseband processor of a wireless device, and of
devices configured to implement the methods.

According to the techniques described herein, a wireless
device may read SIM files from a SIM and store a local copy
of each file in a cache of the baseband processor of the
wireless device. The wireless device may also associate SIM
identification information for the SIM from which the
cached files were read with the cache. Additionally, indicator
information usable for comparing file versions may be
generated and stored in the cache for each file.

Upon a subsequent SIM initialization, the wireless device
may request certain information from the initialized SIM in
order to determine whether valid locally cached versions of
any files needed for cellular bootup are available. For
example, the wireless device may compare SIM identifica-
tion information to determine whether the initialized SIM is
the same as that associated with the cache. If not, the cached
SIM files may not be valid for the SIM initialization and any
needed files may be read from the SIM.

If the initialized SIM is the same as that associated with
the cache, the wireless device may further compare indicator
information for locally cached SIM files with SIM files from
the initialized SIM. If the SIM files have not been updated
by the SIM since they were cached by the wireless device,
they may still be valid. In this case, the wireless device may
read any such SIM files from their cached versions rather
than from the SIM. This may substantially reduce cellular
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bootup time, at least in some instances, for example if
reading from a local cache takes less time than reading from
the SIM.

Such techniques may also be applied to files having
dependencies on SIM files, if desired. For example, a file
which the wireless device generates based on certain SIM
files may be stored in the cache. If, upon SIM initialization,
it is determined that locally cached copies of all of the SIM
files based upon which the file is generated are valid, it may
also be determined that the locally cached version of the file
generated based on those SIM files is also valid. In this case,
the wireless device may be able to avoid generating the file
anew and instead read the locally cached version, potentially
further increasing time savings for cellular bootup.

The techniques described herein may be implemented in
and/or used with a number of different types of devices,
including but not limited to cellular phones, tablets, portable
media players, wearable devices, and various other types of
computers and computing devices.

This Summary is intended to provide a brief overview of
some of the subject matter described in this document.
Accordingly, it will be appreciated that the above-described
features are merely examples and should not be construed to
narrow the scope or spirit of the subject matter described
herein in any way. Other features, aspects, and advantages of
the subject matter described herein will become apparent
from the following Detailed Description, Figures, and
Claims.

BRIEF DESCRIPTION OF THE DRAWINGS

A better understanding of the present subject matter can
be obtained when the following detailed description of the
preferred embodiment is considered in conjunction with the
following drawings, in which:

FIG. 1 illustrates an exemplary (and simplified) wireless
communication system, according to one embodiment;

FIG. 2 illustrates a base station (BS) in communication
with a user equipment (UE) device, according to one
embodiment;

FIG. 3 illustrates an exemplary block diagram of a UE
device, according to one embodiment;

FIG. 4 illustrates an exemplary block diagram of a BS,
according to one embodiment;

FIGS. 5-8 are flowchart diagrams illustrating aspects of
techniques for utilizing cached versions of SIM files and/or
files having SIM dependencies as part of operation of a UE,
according to one embodiment; and

FIG. 9 is a diagram illustrating an exemplary set of SIM
file dependencies for an exemplary multimode preferred
roaming list file, according to one embodiment.

While the features described herein are susceptible to
various modifications and alternative forms, specific
embodiments thereof are shown by way of example in the
drawings and are herein described in detail. It should be
understood, however, that the drawings and detailed descrip-
tion thereto are not intended to be limiting to the particular
form disclosed, but on the contrary, the intention is to cover
all modifications, equivalents and alternatives falling within
the spirit and scope of the subject matter as defined by the
appended claims.

DETAILED DESCRIPTION OF THE
EMBODIMENTS

Acronyms

The following acronyms are used in the present disclo-
sure.
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3GPP: Third Generation Partnership Project

3GPP2: Third Generation Partnership Project 2

GSM: Global System for Mobile Communications

UMTS: Universal Mobile Telecommunications System

LTE: Long Term Evolution

SIM: Subscriber Identity Module

eSIM: Embedded SIM

UICC: Universal Integrated Circuit Card

eUICC: Embedded UICC

IMSI: International Mobile Subscriber Identity

OTA: Over-The-Air

MMSS: Multimode System Selection

MLPL: MMSS Location Associated Priority List

MSPL: MMSS System Priority List

HLR: Home Location Register

PLMN: Public Land Mobile Network

HPLMN: Home PLMN

OPLMN: Operator PLMN (or Operator Controlled
PLMN)

PRL: Preferred Roaming List

EPRL: Enhanced PRL

RAT: Radio Access Technology

TERMS

The following is a glossary of terms used in the present
disclosure:

Memory Medium—Any of various types of non-transi-
tory memory devices or storage devices. The term “memory
medium” is intended to include an installation medium, e.g.,
a CD-ROM, floppy disks, or tape device; a computer system
memory or random access memory such as DRAM, DDR
RAM, SRAM, EDO RAM, Rambus RAM, etc.; a non-
volatile memory such as a Flash, magnetic media, e.g., a
hard drive, or optical storage; registers, or other similar
types of memory elements, etc. The memory medium may
include other types of non-transitory memory as well or
combinations thereof. In addition, the memory medium may
be located in a first computer system in which the programs
are executed, or may be located in a second different
computer system which connects to the first computer
system over a network, such as the Internet. In the latter
instance, the second computer system may provide program
instructions to the first computer for execution. The term
“memory medium” may include two or more memory
mediums which may reside in different locations, e.g., in
different computer systems that are connected over a net-
work. The memory medium may store program instructions
(e.g., embodied as computer programs) that may be
executed by one or more processors.

Carrier Medium—a memory medium as described above,
as well as a physical transmission medium, such as a bus,
network, and/or other physical transmission medium that
conveys signals such as electrical, electromagnetic, or digi-
tal signals.

Programmable Hardware Element— includes various
hardware devices comprising multiple programmable func-
tion blocks connected via a programmable interconnect.
Examples include FPGAs (Field Programmable Gate
Arrays), PLDs (Programmable Logic Devices), FPOAs
(Field Programmable Object Arrays), and CPLDs (Complex
PLDs). The programmable function blocks may range from
fine grained (combinatorial logic or look up tables) to coarse
grained (arithmetic logic units or processor cores). A pro-
grammable hardware element may also be referred to as
“reconfigurable logic”.
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Computer System—any of various types of computing or
processing systems, including a personal computer system
(PC), mainframe computer system, workstation, network
appliance, Internet appliance, personal digital assistant
(PDA), personal communication device, smart phone, tele-
vision system, grid computing system, or other device or
combinations of devices. In general, the term “computer
system” can be broadly defined to encompass any device (or
combination of devices) having at least one processor that
executes instructions from a memory medium.

User Equipment (UE) (or “UE Device”)—any of various
types of computer systems devices which are mobile or
portable and which performs wireless communications.
Examples of UE devices include mobile telephones or smart
phones (e.g., iPhone™, Android™-based phones), portable
gaming devices (e.g., Nintendo DS™, PlayStation Por-
table™, Gameboy Advance™, iPhone™), laptops, wearable
devices (e.g., smart watch, smart glasses), PDAs, portable
Internet devices, music players, data storage devices, or
other handheld devices, etc. In general, the term “UE” or
“UE device” can be broadly defined to encompass any
electronic, computing, and/or telecommunications device
(or combination of devices) which is easily transported by a
user and capable of wireless communication.

Base Station—The term “Base Station” has the full
breadth of its ordinary meaning, and at least includes a
wireless communication station installed at a fixed location
and used to communicate as part of a wireless telephone
system or radio system.

Processing Flement—refers to various elements or com-
binations of elements. Processing elements include, for
example, circuits such as an ASIC (Application Specific
Integrated Circuit), portions or circuits of individual proces-
sor cores, entire processor cores, individual processors,
programmable hardware devices such as a field program-
mable gate array (FPGA), and/or larger portions of systems
that include multiple processors.

Channel—a medium used to convey information from a
sender (transmitter) to a receiver. It should be noted that
since characteristics of the term “channel” may differ
according to different wireless protocols, the term “channel”
as used herein may be considered as being used in a manner
that is consistent with the standard of the type of device with
reference to which the term is used. In some standards,
channel widths may be variable (e.g., depending on device
capability, band conditions, etc.). For example, LTE may
support scalable channel bandwidths from 1.4 MHz to 20
MHz. In contrast, WLAN channels may be 22 MHz wide
while Bluetooth channels may be 1 Mhz wide. Other pro-
tocols and standards may include different definitions of
channels. Furthermore, some standards may define and use
multiple types of channels, e.g., different channels for uplink
or downlink and/or different channels for different uses such
as data, control information, unicast/multicast/broadcast,
etc.

Automatically—refers to an action or operation per-
formed by a computer system (e.g., software executed by the
computer system) or device (e.g., circuitry, programmable
hardware elements, ASICs, etc.), without user input directly
specifying or performing the action or operation. Thus the
term “automatically” is in contrast to an operation being
manually performed or specified by the user, where the user
provides input to directly perform the operation. An auto-
matic procedure may be initiated by input provided by the
user, but the subsequent actions that are performed “auto-
matically” are not specified by the user, i.e., are not per-
formed “manually”, where the user specifies each action to
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perform. For example, a user filling out an electronic form
by selecting each field and providing input specitying infor-
mation (e.g., by typing information, selecting check boxes,
radio selections, etc.) is filling out the form manually, even
though the computer system must update the form in
response to the user actions. The form may be automatically
filled out by the computer system where the computer
system (e.g., software executing on the computer system)
analyzes the fields of the form and fills in the form without
any user input specifying the answers to the fields. As
indicated above, the user may invoke the automatic filling of
the form, but is not involved in the actual filling of the form
(e.g., the user is not manually specifying answers to fields
but rather they are being automatically completed). The
present specification provides various examples of opera-
tions being automatically performed in response to actions
the user has taken.

FIGS. 1-2—Communication System

FIG. 1 illustrates an exemplary (and simplified) wireless
communication system, according to one embodiment. It is
noted that the system of FIG. 1 is merely one example of a
possible system, and embodiments may be implemented in
any of various systems, as desired.

As shown, the exemplary wireless communication system
includes a base station 102 which communicates over a
transmission medium with one or more user devices 106 A,
106B, etc., through 106N. Each of the user devices may be
referred to herein as a “user equipment” (UE). Thus, the user
devices are referred to as UEs or UE devices.

The base station 102 may be a base transceiver station
(BTS) or cell site (a “cellular base station”), and may include
hardware that enables wireless communication with UEs
106 according to one or more cellular communication pro-
tocols. The cellular base station may be equipped to com-
municate with a network 100 (e.g., a core network of a
cellular service provider, a telecommunication network such
as a public switched telephone network (PSTN), and/or the
Internet, among various possibilities). Thus, the base station
102 may facilitate communication between UEs 106 and/or
between the UEs 106 and the network 100. In particular, the
cellular base station 102 may provide UEs 106 with various
telecommunication capabilities, such as voice, SMS and/or
data services.

The communication area (or coverage area) of the base
station may be referred to as a “cell.” The base station 102
and the UEs 106 may be configured to communicate over the
transmission medium using any of various radio access
technologies (RATs), also referred to as wireless communi-
cation technologies, or telecommunication standards, such
as GSM, UMTS (WCDMA, TD-SCDMA), LTE, LTE-Ad-
vanced (LTE-A), HSPA, 3GPP2 CDMA2000 (e.g., IxRTT,
1xEV-DO, HRPD, eHRPD), Wi-Fi, WiMAX etc.

Base station 102 and other similar base stations operating
according to the same or a different cellular communication
standard may thus be provided as a network of cells, which
may provide continuous or nearly continuous overlapping
service to UEs 106A-N and similar devices over a wide
geographic area via one or more cellular communication
standards.

Thus, while base station 102 may act as a “serving cell”
for UEs 106A-N as illustrated in FIG. 1, each UE 106 may
also be capable of receiving signals from (and possibly
within communication range of) one or more other cells,
which may be referred to as “neighboring cells”. Such cells
may also be capable of facilitating communication between
user devices and/or between user devices and the network
100, according to the same wireless communication tech-

25

35

40

45

6

nology as base station 102 and/or any of various other
possible wireless communication technologies. Such cells
may include “macro” cells, “micro” cells, “pico” cells,
and/or cells which provide any of various other granularities
of service area size.

Note that a UE 106 may be capable of communicating
using multiple wireless communication standards. For
example, a UE 106 may be configured to communicate using
a wireless networking (e.g., Wi-Fi) and/or peer-to-peer wire-
less communication protocol (e.g., BT, Wi-Fi peer-to-peer,
etc.) in addition to at least one cellular communication
protocol (e.g., GSM, UMTS (WCDMA, TD-SCDMA),
LTE, LTE-A, HSPA, 3GPP2 CDMA2000 (e.g., 1xRTT,
1xEV-DO, HRPD, eHRPD), etc.). The UE 106 may also or
alternatively be configured to communicate using one or
more global navigational satellite systems (GNSS, e.g., GPS
or GLONASS), one or more mobile television broadcasting
standards (e.g., ATSC-M/H or DVB-H), and/or any other
wireless communication protocol, if desired. Other combi-
nations of wireless communication standards (including
more than two wireless communication standards) are also
possible.

FIG. 2 illustrates a UE device 106 (e.g., UE device 106A
illustrated in FIG. 1) in communication with the cellular
base station 102, according to one embodiment. The UE 106
may be a device with wireless network connectivity such as
a mobile phone, a hand-held device, a wearable device, a
computer or a tablet, or virtually any type of wireless device.

The UE 106 may include a processor that is configured to
execute program instructions stored in memory. The UE 106
may perform any of the methods embodiments described
herein by executing such stored instructions. Alternatively,
or in addition, the UE 106 may include a programmable
hardware element such as an FPGA (field-programmable
gate array) that is configured to perform any of the method
embodiments described herein, or any portion of any of the
method embodiments described herein.

The UE 106 may include one or more antennas for
communicating using one or more wireless communication
protocols. In one embodiment, the UE 106 might be con-
figured to communicate using either of CDMA2000
(1xRTT/1xEV-DO/HRPD/eHRPD) or LTE using a single
shared radio and/or GSM or LTE using the single shared
radio. The shared radio may couple to a single antenna, or
may couple to multiple antennas (e.g., for MIMO) for
performing wireless communications. In general, a radio
may include any combination of a baseband processor,
analog RF signal processing circuitry (e.g., including filters,
mixers, oscillators, amplifiers, etc.), or digital processing
circuitry (e.g., for digital modulation as well as other digital
processing). Similarly, the radio may implement one or more
receive and transmit chains using the aforementioned hard-
ware. For example, the UE 106 may share one or more parts
of a receive and/or transmit chain between multiple wireless
communication technologies, such as those discussed above.

In some embodiments, the UE 106 may include separate
(and possibly multiple) transmit and/or receive chains (e.g.,
including separate RF and/or digital radio components) for
each wireless communication protocol with which it is
configured to communicate. As a further possibility, the UE
106 may include one or more radios which are shared
between multiple wireless communication protocols, and
one or more radios which are used exclusively by a single
wireless communication protocol. For example, the UE 106
might include a shared radio for communicating using either
of LTE or I1xRTT (or LTE or GSM), and separate radios for
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communicating using each of Wi-Fi and Bluetooth. Other
configurations are also possible.
FIG. 3—Exemplary Block Diagram of a UE

FIG. 3 illustrates an exemplary block diagram of a UE
106, according to one embodiment. As shown, the UE 106
may include a system on chip (SOC) 300, which may
include portions for various purposes. For example, as
shown, the SOC 300 may include processor(s) 302 which
may execute program instructions for the UE 106 and
display circuitry 304 which may perform graphics process-
ing and provide display signals to the display 360. The
processor(s) 302 may also be coupled to memory manage-
ment unit (MMU) 340, which may be configured to receive
addresses from the processor(s) 302 and translate those
addresses to locations in memory (e.g., memory 306, read
only memory (ROM) 350, NAND flash memory 310) and/or
to other circuits or devices, such as the display circuitry 304,
wireless communication circuitry 330 (also referred to as a
“radio”), connector I/F 320, and/or display 360. The MMU
340 may be configured to perform memory protection and
page table translation or set up. In some embodiments, the
MMU 340 may be included as a portion of the processor(s)
302.

As shown, the SOC 300 may be coupled to various other
circuits of the UE 106. For example, the UE 106 may
include various types of memory (e.g., including NAND
flash 310), a connector interface 320 (e.g., for coupling to a
computer system, dock, charging station, etc.), the display
360, and wireless communication circuitry 330 (e.g., for
LTE, LTE-A, CDMA2000, Bluetooth, Wi-Fi, GPS, etc.).

As shown, the UE device 106 may include at least one
antenna (and possibly multiple antennas, e.g., for MIMO
and/or for implementing different wireless communication
technologies, among various possibilities), for performing
wireless communication with base stations, access points,
and/or other devices. For example, the UE device 106 may
use antenna 335 to perform the wireless communication. As
noted above, the UE 106 may be configured to communicate
wirelessly using multiple wireless communication technolo-
gies in some embodiments.

As shown, the UE 106 may include a SIM (Subscriber
Identity Module) 370. The SIM 370 may be implemented as
an application on a smart card, in some embodiments. The
smart card may itself be referred to as a SIM card in some
cases. As one example, the SIM 370 may be an application
which executes on a Universal Integrated Circuit Card
(UICC). The smart card may also include (e.g., store and/or
execute) one or more other applications, if desired. The
smart card may be removable.

Alternatively, the SIM 370 may be implemented as an
embedded SIM (eSIM). In this case, the SIM 370 may be
implemented in device hardware and/or software. For
example, in some embodiments, the UE 106 may include an
embedded UICC (eUICC), e.g., a device which is built into
the UE 106 and is not removable. The eUICC may be
programmable, such that an eSIM may be implemented on
the eUICC. In other embodiments, the eSIM may be
installed in UE 106 software, e.g., as program instructions
stored on a memory medium (such as memory 306) execut-
ing on a processor (such as processor 302) in the UE 106.

The SIM 370 may include a number of types of informa-
tion, potentially including personalized information specific
to a user and/or device and/or information that is common to
multiple users and/or devices (e.g., of a particular cellular
service provider). Some examples of information which may
be included on the SIM 370 may include an International
Mobile Subscriber Identity (IMSI) number which identifies
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the subscriber to their carrier’s network; a preferred roaming
list (PRL) and/or one or more public land mobile network
(PLMN) files (e.g., for use in network search and selection);
one or more multimode related files such as multimode
system priority list (MSPL) and/or a multimode location
associated priority list (MLPL). Any of a variety of other
information may also or alternatively be stored on the SIM
370, as desired.

The UE 106 may also include and/or be configured for use
with one or more user interface elements. The user interface
elements may include any of various elements, such as
display 360 (which may be a touchscreen display), a key-
board (which may be a discrete keyboard or may be imple-
mented as part of a touchscreen display), a mouse, a micro-
phone and/or speakers, one or more cameras, one or more
buttons, and/or any of various other elements capable of
providing information to a user and/or receiving/interpreting
user input.

As described herein, the UE 106 may include hardware
and software components for implementing features for
caching and/or utilizing cached SIM files and/or files having
SIM dependencies, such as those described herein with
reference to, inter alia, FIGS. 5-8. The processor 302 of the
UE device 106 may be configured to implement part or all
of the features described herein, e.g., by executing program
instructions stored on a memory medium (e.g., a non-
transitory computer-readable memory medium). Alterna-
tively (or in addition), processor 302 may be configured as
a programmable hardware element, such as an FPGA (Field
Programmable Gate Array), or as an ASIC (Application
Specific Integrated Circuit). Alternatively (or in addition)
the processor 302 of the UE device 106, in conjunction with
one or more of the other components 300, 304, 306, 310,
320, 330, 335, 340, 350, 360 may be configured to imple-
ment part or all of the features described herein, such as the
features described herein with reference to, inter alia, FIGS.
5-8.

FIG. 4—Exemplary Block Diagram of a Base Station

FIG. 4 illustrates an exemplary block diagram of a cellular
base station (BS) 102, according to one embodiment. It is
noted that the base station of FIG. 4 is merely one example
of a possible base station. As shown, the base station 102
may include processor(s) 404 which may execute program
instructions for the base station 102. The processor(s) 404
may also be coupled to memory management unit (MMU)
440, which may be configured to receive addresses from the
processor(s) 404 and translate those addresses to locations in
memory (e.g., memory 460 and read only memory (ROM)
450) or to other circuits or devices.

The base station 102 may include at least one network
port 470. The network port 470 may be configured to couple
to a telephone network and provide a plurality of devices,
such as UE devices 106, access to the telephone network as
described above with respect to FIGS. 1 and 2.

The network port 470 (or an additional network port) may
also or alternatively be configured to couple to a cellular
network, e.g., a core network of a cellular service provider.
The core network may provide mobility related services
and/or other services to a plurality of devices, such as UE
devices 106. In some cases, the network port 470 may
couple to a telephone network via the core network, and/or
the core network may provide a telephone network (e.g.,
among other UE devices serviced by the cellular service
provider).

The base station 102 may include at least one antenna
434, and possibly multiple antennas. The antenna(s) 434
may be configured to operate as a wireless transceiver and
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may be further configured to communicate with UE devices
106 via radio 430. The antenna 434 communicates with the
radio 430 via communication chain 432. Communication
chain 432 may be a receive chain, a transmit chain or both.
The radio 430 may be configured to communicate via
various wireless telecommunication standards, including,
but not limited to, LTE, LTE-A, UMTS, CDMA2000, Wi-Fi,
etc.

The base station 102 may be configured to support the use
of cached SIM files and/or files having SIM dependencies by
a UE 106 in conjunction with cellular communication ser-
vices. For example, the BS 102 may include hardware and
software components capable of use in conjunction with a
UE 106 implementing some or all of the features described
herein with reference to, inter alia, FIGS. 5-8.

The processor 404 of the base station 102 may be con-
figured to implement or support implementation of part or
all of the methods described herein, e.g., by executing
program instructions stored on a memory medium (e.g., a
non-transitory computer-readable memory medium). Alter-
natively, the processor 404 may be configured as a program-
mable hardware element, such as an FPGA (Field Program-
mable Gate Array), or as an ASIC (Application Specific
Integrated Circuit), or a combination thereof.

FIGS. 5-8—Flowcharts

Upon booting up (e.g., as a result of powering on, SIM
refresh or update, or a SIM swap) of cellular capabilities of
a cellular device (such as might be exemplified by the UE
106 illustrated in and described with respect to FIGS. 1-3),
the cellular device may typically rely on information stored
on its SIM (i.e., a SIM coupled to or comprised in the
cellular device) to access a cellular network. For example,
SIM information may be used by the device as part of the
cellular communication protocol(s) being used by the device
for cellular communication, and/or for configuration pur-
poses.

The information stored on the SIM which is used for
cellular boot up may include any of a variety of information,
which may take any of a variety of formats. As possible
examples, some 3GPP devices might rely on home public
land mobile network (HPLMN) and/or operator controlled
PLMN (OPLMN) files as part of device bootup, e.g., in
order to determine network(s) to search for and/or select
(e.g., to camp on) to provide cellular connectivity, while
some 3GPP2 devices may rely on a preferred roaming list
(PRL) or enhanced PRL (EPRL). Additionally, some mul-
timode capable devices may rely on both 3GPP and 3GPP2
related information stored on the SIM, possibly in addition
to supplementary multimode information, such as multi-
mode system priority list (MSPL) and/or multimode loca-
tion associated priority list (MLPL) files, stored on the SIM.
Any such files used for cellular bootup may typically be read
from the SIM as part of the cellular bootup process.

Furthermore, in some cases as part of cellular initializa-
tion/bootup a cellular device may generate additional infor-
mation based on one or more SIM files. For example, some
multimode devices may generate a multimode preferred
roaming list based on 3GPP, 3GPP2, and multimode SIM
files, and use the multimode PRL as part of performing
network search/selection and eventually camping on a cell
of a selected network.

In practice, it may be the case that reading files from the
SIM as part of bootup may form a considerable portion of
the total time to achieve cellular connectivity. As one
example, reading SIM files might take 1-1.5 s out of an
approximate 10-15 s total time to cellular connectivity, or
approximately 10%. Note that numerous other SIM file
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reading times (e.g., 0.2 s, 0.5 s, 2 s, etc), total times to
cellular connectivity (e.g., 5's, 8 s, 20 s, 30 s, etc.), and
proportions of SIM file reading time to total time to cellular
connectivity (e.g., 5%, 15%, etc.) are also possible, e.g.,
depending on implementation details, variable real-world
conditions, and/or any of various other possible consider-
ations.

Also in practice, it may be the case that the information
stored on the SIM and used during bootup may not change
very frequently. In many cases, the SIM files relied upon for
achieving cellular connectivity may change only when the
SIM is changed (e.g., swapped for another physical SIM) or
updated (e.g., over the air).

Typically, a cellular device may employ a baseband
processor in combination with other wireless communica-
tion circuitry to perform cellular communication. In many
cases, such a baseband processor may include local/cache
memory to which it may have faster (possibly much faster)
access than to SIM files.

Accordingly, it may be possible to reduce the time it takes
for a device to achieve cellular connectivity upon bootup
(e.g., the time to camp) on some or possibly most occasions
by storing (caching) copies of SIM files which are used
during bootup, and/or files generated based on SIM files, in
a local memory of the baseband processor itself. As long as
the original SIM files on which the cached files are based
remain the same, utilizing those cached files for device
bootup instead of the SIM files themselves may significantly
reduce the time to camp for a cellular device while providing
equivalent functionality. In case the underlying SIM files
have been updated, the device may also be provided with
means for detecting that the locally cached copies are
out-of-date, in order to avoid using incorrect/out-of-date
information to attempt to achieve cellular connectivity.

FIGS. 5-8 are flowchart diagrams illustrating various
methods which may be used to achieve such time savings.
In particular, FIG. 5 illustrates a method for a cellular device
to utilize cached files upon cellular bootup to reduce the time
to achieve cellular connectivity, and FIG. 6 illustrates a
corresponding method for a SIM device (e.g., a SIM card)
to support such use of files cached at baseband, in which file
indicators which may be used to validate baseband cached
copies of SIM files are included in the associated SIM files
themselves. FIG. 7 illustrates an alternate method for a
cellular device to utilize cached files upon cellular bootup to
reduce the time to achieve cellular connectivity, and FIG. 8
illustrates a corresponding method for a SIM device (e.g., a
SIM card) to support such use of files cached at baseband,
in which indicators which may be used to validate baseband
cached copies of SIM files are included in a separate SIM
file.

The methods shown in FIGS. 5-8 may be used in con-
junction with any of the computer systems or devices shown
in the above Figures, among other devices. Some of the
method elements shown may be performed concurrently, in
a different order than shown, or may be omitted. Additional
method elements may also be performed as desired. As
shown, the methods may operate as follows.

In 502, the SIM may be initialized. Note that, at least in
some instances, the SIM may be a separate (discrete) device
from the cellular device, having its own memory element(s)
and/or processing element(s). For example, as described
with respect to FIG. 3, the SIM may be implemented on a
removable smart card coupled to (e.g., inserted into) the
cellular device. In other instances, as alternatively described
with respect to FIG. 3, the SIM may be implemented on
hardware which is embedded in the cellular device (e.g., an
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embedded smart card); for example, the SIM may be an
eSIM which may be pre-provisioned or provisioned over-
the-air, and/or may be updated over-the-air.

In 504, a SIM identifier, such as an integrated circuit card
identifier (ICCID), may be read from the SIM. The SIM
identifier may provide identification information for the SIM
which may be usable by the cellular device to determine
whether the SIM being initialized is the same SIM as may
have been previously used in conjunction with the cellular
device.

In 506, it may be determined whether the SIM identifier
matches a SIM identifier stored in the cache of a baseband
processor of the cellular device. A SIM identifier stored in
(and/or associated with) the baseband cache may be a SIM
identifier of a SIM which was initialized in a previous (e.g.,
recent) cellular bootup operation. Note that in some cases, a
cellular device may be configured to/capable of creating and
maintaining local file caches for multiple SIMs. This may be
beneficial in instances in which multiple SIMs are frequently
used with the cellular device. For example, a user who
frequently travels might possess a SIM for each of multiple
locations (e.g., countries, regions, etc.) in which that user
wishes to use their cellular device. As another example,
some cellular devices may be capable of utilizing multiple
SIMs; for example, Dual SIM Dual Subscription or Dual
SIM Dual Active systems may include multiple SIMs.

If the currently initialized SIM matches a SIM for which
a baseband cache was created, the SIM identifier of the SIM
may match a SIM identifier stored in the baseband cache.
However, if the SIM has been changed (e.g., if one SIM card
has been swapped out for another SIM card, or possibly if
the SIM has been re-provisioned) to a SIM for which the
cellular device has not created (or has created and since
deleted) a baseband cache, the SIM identifier of the SIM
may not match a SIM identifier stored in the baseband cache.

In such a case, any SIM files stored in the baseband cache
may not be valid for the current cellular bootup (e.g., may
not be faithful to corresponding files/file types on the
currently initialized SIM). Thus, in 508, if the SIM identifier
of the SIM does not match a SIM identifier stored in the
baseband cache, the entire baseband cache of SIM files may
be invalidated for the current cellular bootup. If the cellular
device is configured to store just one local cache for a SIM,
the invalidated baseband cache of SIM files may be deleted,
marked as invalid, overwritten, etc., among various possi-
bilities. If the cellular device is capable of creating and
maintaining local caches for multiple SIMs, any previously
cached SIM files associated with other SIMs may simply be
ignored for the current cellular bootup. In addition (e.g., in
anticipation of building a new baseband cache of SIM files),
the SIM identifier associated with the currently initialized
SIM may be stored in and/or associated with a baseband
cache.

If the SIM identifier of the SIM does match a SIM
identifier stored in the baseband cache, however, it may be
possible that some or all baseband cached SIM files may be
valid and usable in place of corresponding SIM files. Thus,
proceeding from step 508 or from step 506 to step 510, a
subprocess may be performed for each file to be read from
the SIM. For explanatory purposes, the steps of subprocess
510 are described hereinbelow as being performed with
respect to an arbitrary file “X” which may be representative
of'any of various files/file types stored on the SIM initialized
in step 502. It will be recognized that in practice, the
subprocess 510 may be performed for one or more of any
number of files on the SIM, such as an EPRL, an MLPL, an
MSPL, and/or any number of other files. The subprocess
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may include steps 512, 514, 516, 518, 520, and 522; note
however that it may be the case that not all of these steps
may be performed for each file to be read (e.g., only a subset
of the steps may be performed for any given file).

In 512, the cellular device may send a SELECT command
to the SIM, which may function as a request for a file
indicator for the file X. For example, the SELECT command
may include a flag for requesting a file indicator to (or to not)
be part of the SELECT response. Alternatively, a file indi-
cator may be explicitly or implicitly requested for every
SELECT command; in such a case, the presence (or
absence) of a file indicator as part of a SELECT response
may be determined by the SIM, e.g., according to its
implementation/support for that file.

Note that the file indicator may be any of a variety of types
of indicators usable (e.g., by comparison with other file
indicators) to determine whether or not certain files are
identical. A file indicator may, at least in some instances, be
substantially shorter than a file with which it is associated.
As one example, a fingerprint such as a cyclic redundancy
check (CRC) or hash may be used as an indicator. A
date/timestamp could be another indicator. A file ID and/or
file size may also be used as an indicator (or a portion
thereof). Other possible indicators may include an update
counter (e.g., a counter that is incremented each time a file
is updated) or a random number selected by the SIM when
a file is updated. In some instances, the indicator may
include multiple types of information (e.g., file 1D, file size,
and hash fingerprint, as one example). Note that while the
above examples represent several types of indicators which
may be used, any number of other types of indicators may
also be used alternatively or in addition. The device may
receive the file indicator for the file X from the SIM in
response to the SELECT command.

In 514, the file indicator received from the SIM may be
compared to a file indicator for a cached version of the file
X (e.g., a cached file of the same file type as file X), if the
baseband cache includes a cached version of file X. The
comparison may determine whether the cached version of
the file X should be considered valid or not. For example, the
comparison may determine whether the cached version of
the file X is or is not identical to the corresponding file stored
on the SIM, based on whether or not the corresponding file
indicators are identical; if the cached version of file X is not
identical to its ‘reference’ file, it may be invalid.

Note that in some cases, baseband cached SIM files may
be grouped into separate applications and/or directories, e.g.,
in a similar manner as they may have been grouped on the
SIM. For example, a baseband cache for a SIM which
includes a USIM application and a CSIM application may
include a USIM directory (in which SIM files from the
USIM application of the SIM may be stored) and a CSIM
directory (in which SIM files from the CSIM application of
the SIM may be stored). At least in some instances, this may
reduce lookup time (e.g., to determine whether or not there
is baseband caching support) for a given file. Alternatively,
all SIM files associated with a particular SIM may be
grouped together regardless of application/directory distinc-
tions made by the SIM, if desired.

Note additionally that, as implied above, in some
instances the baseband cache may not include a cached
version of file X. For example, the first time a cellular device
is used, it may not have cached versions of any SIM files,
since it may not yet have read any SIM files. As another
example, if it is detected (e.g., as previously described in
step 506) that the cellular device’s SIM has been swapped
out, updated, or otherwise changed such that the SIM
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identifier of the currently initialized SIM is different than the
SIM identifier associated with the baseband cache, the entire
baseband cache may have been deleted (e.g., as previously
described in step 508) and/or a new baseband cache may
have been created for the new SIM.

If the operation of step 514 results in a determination that
there is not a valid cached version of the file X in the
baseband cache, the method may proceed to step 516. In
516, the file X may be read from the SIM. For example, the
cellular device may send a READ command corresponding
to file X to the SIM, and may in turn receive the file X from
the SIM.

Proceeding to step 518, the cellular device may then
update the baseband cache to include the version of the file
X just read from the SIM, as well as the file indicator
corresponding to the file X.

Additionally, at least in some instances, in 520 any cached
baseband files having dependencies upon the file X (e.g.,
files which are/were generated at least in part based on the
file X) may be invalidated. This may force the UE to
regenerate any such files, which may be desirable since such
files may have been generated based upon a (e.g., old/
previously cached) version of the file X which was deter-
mined (e.g., according to the comparison performed in step
514) to not be valid.

Considering again step 514, if the comparison of file
indicators for the cached and SIM versions of the file X
results in a determination that there is a valid cached version
of'the file X in the baseband cache, the method may proceed
to step 522. In 522, the file X may be read from the baseband
cache.

Note that, at least in some instances, reading the file X
from the baseband cache may be a significantly faster
operation than reading the file X from the SIM. Further,
since in practice it may be relatively uncommon for SIM
files to change (e.g., SIM swaps and updates may be
relatively infrequent events), in many instances it may be the
case that a UE is able to read SIM files used upon device
bootup from the baseband cache rather than the SIM itself
more often than not, possibly much more often. This may in
turn result in a sufficiently faster bootup (e.g., both on those
occasions on which SIM files are read from the baseband
cache, and on average over all occasions) as to be noticeable
by a user of the UE, and may represent an improvement in
the user experience.

As noted above, FIG. 6 is a flowchart diagram illustrating
techniques for a SIM to support the use of the method of
FIG. 5 by a cellular device. As shown in FIG. 6, the SIM
may perform various steps for each of multiple operations,
including writing/updating SIM files, and reading SIM files.

In order to provide a cellular device with the ability to
cache SIM files in a local baseband cache, as part of a SIM
file write operation 602, a SIM may generate a new file
indicator for the file being written in 604. In 606, a file
header of the file being written may be updated with the file
indicator just generated. In 608, the file data itself may be
stored (written/updated).

Because SIM files may include file indicator information
as part of (e.g., in a file header of) the SIM files themselves
according to the method of FIG. 6, SIM file reading opera-
tions 610 may be decomposed into two separate sub-opera-
tions: a select operation 612 and a read operation 622.

The select operation 612 (i.e., responding to a SIM file
SELECT command) may provide a cellular device sending
the SELECT command with a file indicator for the SIM file
selected.
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More particularly, in response to receiving a SIM file
SELECT command, in 614 the SIM may read a file header
for the requested SIM file. In 616, it may be determined
whether or not a file indicator associated with the requested
SIM file is present. If there is a file indicator present in the
requested SIM file, in 618 the file indicator may be included
in the SIM’s response to the SELECT command (e.g., as an
optional tag-length-value (TLV)), and in 620 the SELECT
response may be sent. However, if there is no file indicator
present in the SIM file (e.g., if the requested SIM file is
considered/designated a non-cacheable file), the operation
may proceed from step 616 to step 620 to send a select
response which does not include a file indicator for the
requested SIM file. In such a case the SELECT response
may or may not include an explicit indication that there is no
file indicator for the selected SIM file, as desired.

The read operation 622 (i.e., responding to a SIM file
READ command) may provide a cellular device sending the
READ command with the contents of the requested SIM file.
Note that since provision of the file indicator (if present) to
the cellular device may be handled by the SIM as part of the
SELECT command response, the SIM’s read operation 622
may correspond to current SIM behavior 624 in response to
a SIM file READ command.

As previously noted, the methods of FIGS. 7-8 may differ
from the methods of FIGS. 5-6 insofar as in the methods of
FIGS. 7-8 the SIM may generate, store, and maintain a SIM
file for the particular purpose of storing file indicators for
cacheable files, and the cellular device may be configured to
utilize such a SIM file.

In 702, the SIM may be initialized.

In 704, an indicator file may be requested from the SIM.
The indicator file may be a file in which file indicators for
some or all cacheable SIM files stored on the SIM are stored.

In 706, it may be determined whether or not the SIM
includes an indicator file. If it is determined that no indicator
file is present, in 708, any/all SIM files and/or files which
were generated based at least in part (e.g., having depen-
dencies upon) one or more SIM files which are cached at the
baseband processor may be invalidated. Proceeding then to
step 710, the cellular device may read from the SIM each file
to be read from the SIM. In other words, because in such a
situation file indicator information may be unavailable, there
may be no way of confirming the validity of any baseband-
cached SIM files, so the cellular device may be forced to
assume the invalidity of any baseband-cached SIM files and
read any SIM files needed for cellular bootup from the SIM
itself.

If it is determined that an indicator file is present, how-
ever, the method may proceed from step 706 to step 712, at
which the indicator file and a SIM identifier may be read
from the SIM. Much as described with respect to FIG. 5, the
SIM identifier may provide identification information for the
SIM which may be usable by the cellular device to deter-
mine whether the SIM being initialized is the same SIM as
may have been previously used in conjunction with the
cellular device.

Proceeding to 714, it may be determined whether the SIM
identifier matches a SIM identifier stored in the cache of a
baseband processor of the cellular device. A SIM identifier
stored in (and/or associated with) the baseband cache may
be a SIM identifier of a SIM which was initialized in a
previous (e.g., recent) cellular bootup operation. As also
noted with respect to FIG. 5, in some cases, the cellular
device may be configured to/capable of creating and main-
taining local file caches for multiple SIMs.
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If the currently initialized SIM matches a SIM for which
a baseband cache was created, the SIM identifier of the SIM
may match a SIM identifier stored in the baseband cache.
However, if the SIM has been changed (e.g., if one SIM card
has been swapped out for another SIM card, or possibly if
the SIM has been re-provisioned) to a SIM for which the
cellular device has not created (or has created and since
deleted) a baseband cache, the SIM identifier of the SIM
may not match a SIM identifier stored in the baseband cache.

Again, in such a case, any SIM files stored in the baseband
cache may not be valid for the current cellular bootup (e.g.,
may not be faithful to corresponding files/file types on the
currently initialized SIM). Thus, in 716, if the SIM identifier
of the SIM does not match a SIM identifier stored in the
baseband cache, the entire baseband cache of SIM files may
be invalidated for the current cellular bootup. If the cellular
device is configured to store just one local cache for a SIM,
the invalidated baseband cache of SIM files may be deleted,
marked as invalid, overwritten, etc., among various possi-
bilities. If the cellular device is capable of creating and
maintaining local caches for multiple SIMs, any previously
cached SIM files associated with other SIMs may simply be
ignored for the current cellular bootup. In addition (e.g., in
anticipation of building a new baseband cache of SIM files),
the SIM identifier associated with the currently initialized
SIM may be stored in and/or associated with a baseband
cache.

If the SIM identifier of the SIM does match a SIM
identifier stored in the baseband cache, however, it may be
possible that some or all baseband cached SIM files may be
valid and usable in place of corresponding SIM files. Thus,
proceeding from step 714 or from step 716 to step 718, a
subprocess may be performed for each file to be read from
the SIM. As similarly used with respect to FIG. 5, for
explanatory purposes, the steps of subprocess 718 are
described hereinbelow as being performed with respect to an
arbitrary file “X” which may be representative of any of
various files/file types stored on the SIM initialized in step
702. It will be recognized that in practice, the subprocess
718 may be performed for one or more of any number of
files on the SIM, such as an EPRL, an MLPL, an MSPL,
and/or any number of other files. The subprocess may
include steps 720, 722, 724, 726, and 728; note however that
it may be the case that not all of these steps may be
performed for each file to be read (e.g., only a subset of the
steps may be performed for any given file).

In 720, if the file X is considered a cacheable type of file,
and if there is a baseband cached version of the file X (e.g.,
a cached file of the same file type as file X), a file indicator
received from the SIM (e.g., in the indicator file read in step
712) may be compared to a file indicator for a cached
version of the file X. As previously described, the file
indicator may be any of a variety of types of indicators
usable (e.g., by comparison with other file indicators) to
determine whether or not certain files are identical. Note
that, as similarly described with respect to the method of
FIG. 5, in some cases, baseband cached SIM files may be
grouped into separate applications and/or directories, e.g., in
a similar manner as they may have been grouped on the
SIM; alternatively, baseband cached SIM files for a given
SIM may all be grouped together, if desired.

The comparison may determine whether the cached ver-
sion of the file X should be considered valid or not. For
example, the comparison may determine whether the cached
version of the file X is or is not identical to the corresponding
file stored on the SIM, based on whether or not the corre-
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sponding file indicators are identical; if the cached version
of file X is not identical to its ‘reference’ file, it may be
considered invalid.

If the operation of step 720 results in a determination that
there is not a valid cached version of the file X in the
baseband cache (e.g., if the file X is not cacheable, or if there
is not a baseband cached version of the file X, or if the
comparison indicates that the cached version of the file X is
invalid), the method may proceed to step 722. In 722, the file
X may be read from the SIM. For example, the cellular
device may send a READ command corresponding to file X
to the SIM, and may in turn receive the contents of the file
X from the SIM.

Proceeding from step 722 to step 724, the cellular device
may then update the baseband cache to include the version
of the file X just read from the SIM, as well as the file
indicator corresponding to the file X.

Additionally, at least in some instances, in 726 any cached
baseband files having dependencies upon the file X (e.g.,
files which are/were generated at least in part based on the
file X) may be invalidated. This may force the UE to
regenerate any such files, which may be desirable since such
files may have been generated based upon a (e.g., old/
previously cached) version of the file X which was deter-
mined (e.g., according to the comparison performed in step
720) to not be valid.

Considering again step 720, if the comparison of file
indicators for the cached and SIM versions of the file X
results in a determination that there is a valid cached version
of'the file X in the baseband cache, the method may proceed
to step 728. In 728, the file X may be read from the baseband
cache.

As noted above, FIG. 8 is a flowchart diagram illustrating
techniques for a SIM to support the use of the method of
FIG. 7 by a cellular device. As illustrated, the SIM may
perform various steps for each of multiple operations,
including writing/updating SIM files, and reading SIM files.

The SIM file write operation 802 may include, in step 804,
determining whether or not the file to be written is consid-
ered cacheable. If it is determined to be cacheable, in 806,
the SIM may generate a new file indicator for the file being
written. In 808, an entry in the indicator file corresponding
to the file being written may be found and updated (e.g.,
replaced or modified) with the newly generated file indica-
tor. In 810, the file data itself may be stored (written/
updated). Note that if in 804 it is determined that the file
being written is not cacheable, the method may proceed
directly to step 810 (i.e., skipping steps 806-808) without
generating or storing a file indicator for the file being
written.

The SIM file read operation 812 (which may include
responding to a SIM file SELECT command and/or a SIM
file READ command) may provide a cellular device initi-
ating the read operation 812 with information corresponding
to the requested SIM file and/or the contents of the requested
SIM file. Note that because file indicators may be stored
separately from their associated SIM files, the SIM’s read
operation 812 may correspond to current SIM behavior 814
in response to a SIM file SELECT or READ command.
FIG. 9—File having SIM File Dependencies

FIG. 9 illustrates an exemplary file which may be used as
part of cellular bootup, and which, though it may not have
a corresponding file type stored on a SIM, is nevertheless
generated based on multiple SIM files. Such a file may also
be referred to herein as a file having dependency (or depen-
dencies) upon one or more SIM files. In the exemplary
scenario of FIG. 9, the file having dependencies upon SIM
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files may be a multimode PRL. However, it should be noted
that the exemplary scenario illustrated in FIG. 9, and the
associated description provided hereinbelow, are provided
by way of example only, and are not intended to be limiting
to the disclosure as a whole. Numerous alternatives to and
variations of the details thereof are possible and should be
considered within the scope of the present disclosure.

As shown, the SIM 902 may include certain sets of SIM
files. The SIM 902 may, for example, include 3GPP2
associated files 904, multimode files 908, and 3GPP files
918. The 3GPP2 files 904 may include a PRL 906. The
multimode files 908 may include a MSPL 910 and a MLPL
912. The 3GPP files 918 may include a HPLMN 920 and an
OPLMN 922. The SIM 902 may additionally (or alterna-
tively) include any number of other files, if desired.

The baseband processor 924 may typically request certain
SIM files from the SIM in order to, in step 926, generate a
multimode PRL, e.g., since the multimode PRL may be
generated based on those certain SIM files. For example, in
some instances, a multimode PRL. may be generated based
on the PRL 906, the MSPL 910, the MLPL 912, the HPLMN
920, and the OPLMN 922.

Generating the multimode PRL may take a considerable
amount of time, in some instances even more than typically
used to read the SIM file dependences of the multimode
PRL. Thus, in addition to simply caching the SIM files upon
which the multimode PRL is generated and any other SIM
files used during cellular bootup, it may reduce the time to
cellular bootup even further to cache the multimode PRL
(and/or any other files having dependencies upon SIM files)
itself at the baseband processor 924, once it has been
generated. In this way, such a cached version may be used
at subsequent cellular bootups, e.g., as long as it may be
determined that the file dependencies of the cached multi-
mode PRL are valid.

Embodiments of the present disclosure may be realized in
any of various forms. For example some embodiments may
be realized as a computer-implemented method, a computer-
readable memory medium, or a computer system. Other
embodiments may be realized using one or more custom-
designed hardware devices such as ASICs. Still other
embodiments may be realized using one or more program-
mable hardware elements such as FPGAs.

In some embodiments, a non-transitory computer-read-
able memory medium may be configured so that it stores
program instructions and/or data, where the program
instructions, if executed by a computer system, cause the
computer system to perform a method, e.g., any of a method
embodiments described herein, or, any combination of the
method embodiments described herein, or, any subset of any
of the method embodiments described herein, or, any com-
bination of such subsets.

In some embodiments, a device (e.g., a UE 106) may be
configured to include a processor (or a set of processors) and
a memory medium, where the memory medium stores
program instructions, where the processor is configured to
read and execute the program instructions from the memory
medium, where the program instructions are executable to
implement any of the various method embodiments
described herein (or, any combination of the method
embodiments described herein, or, any subset of any of the
method embodiments described herein, or, any combination
of such subsets). The device may be realized in any of
various forms.

Although the embodiments above have been described in
considerable detail, numerous variations and modifications
will become apparent to those skilled in the art once the
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above disclosure is fully appreciated. It is intended that the
following claims be interpreted to embrace all such varia-
tions and modifications.

We claim:
1. A wireless user equipment (UE) device, comprising:
a radio; and
a processing element operably coupled to the radio;
wherein the radio and the processing element are config-
ured to:
initialize a subscriber identity module (SIM);
request indicator information for a first file stored on
the SIM;
receive the indicator information for the first file from
the SIM;
compare the indicator information for the first file on
the SIM with indicator information of a correspond-
ing first file stored in a cache of the UE;
determine validity status for a second file stored in the
cache of the UE that is dependent on the first file on
the SIM, wherein determining the validity status for
the second file is based on comparing the indicator
information of the first file on the SIM with the
indicator information of the corresponding first file
stored in the cache of the UE;
read the second file from the cache if the second file is
determined to be valid; and
generate and store a new version of the second file in
the cache of the UE if the second file is determined
to be invalid.
2. The UE of claim 1, wherein the radio and the process-
ing element are further configured to:
request indicator information for a third file stored on the
SIM;

receive the indicator information for the third file from the
SIM;

compare the indicator information for the third file on the
SIM with indicator information of a corresponding
third file stored in the cache of the UE;

wherein the second file is also dependent on the third file

on the SIM, and wherein said determining the validity
status for the second file is also based on comparing the
indicator information of the third file on the SIM with
the indicator information of the corresponding third file
stored in the cache of the UE.

3. The UE of claim 2, wherein the first file on the SIM
comprises a preferred roaming list (PRL) associated with a
first radio access technology (RAT), wherein the third file on
the SIM comprises a PRI associated with a second RAT, and
wherein the second file comprises a multimode PRL that is
based on the first file on the SIM and the third file on the
SIM.

4. The UE of claim 1, wherein said comparing the
indicator information for the first file on the SIM with the
indicator information of the corresponding first file stored in
the cache of the UE determines whether the first file on the
SIM and the corresponding first file stored in the cache of the
UE are identical, and wherein the radio and the processing
element are further configured to:

read the corresponding first file from the cache if the first

file on the SIM and the corresponding first file in the
cache are identical; and

if the first file on the SIM and the corresponding first file

in the cache are not identical, perform one or more of;
read the first file from the SIM; and

update the corresponding first file in the cache based on

the first file from the SIM.
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5. The UE of claim 1, wherein the indicator information
for the first file on the SIM comprises one or more of:
a date and/or time stamp;
a fingerprint;
a file identifier;
a file size; or
an version update counter.
6. The UE of claim 1, wherein the first file on the SIM
comprises one or more of:
a preferred roaming list (PRL);
a public land mobile network (PLMN) file;
a multimode system priority list (MSPL); or
a multimode location associated priority list (MLPL).
7. The UE of claim 1, wherein the indicator information
for the first file on the SIM is stored as part of the first file.
8. An apparatus, comprising:
one or more processing elements, wherein the one or more
processing elements are configured to:
initialize a subscriber identity module (SIM) of a user
equipment (UE);
request indicator information for a first file stored on
the SIM;
receive the indicator information for the first file from
the SIM;
compare the indicator information for the first file on
the SIM with indicator information of a correspond-
ing first file stored in a cache of the UE;
determine validity status for a second file stored in the
cache of the UE that is dependent on the first file on
the SIM, wherein determining the validity status for
the second file is based on comparing the indicator
information of the first file on the SIM with the
indicator information of the corresponding first file
stored in the cache of the UE;
read the second file from the cache if the second file is
determined to be valid; and
generate and store a new version of the second file in
the cache of the UE if the second file is determined
to be invalid.
9. The apparatus of claim 8, wherein the one or more
processing elements are further configured to:
request indicator information for a third file stored on the
SIM;

receive the indicator information for the third file from the
SIM;

compare the indicator information for the third file on the
SIM with indicator information of a corresponding
third file stored in the cache of the UE;

wherein the second file is also dependent on the third file

on the SIM, and wherein said determining the validity
status for the second file is also based on comparing the
indicator information of the third file on the SIM with
the indicator information of the corresponding third file
stored in the cache of the UE.

10. The apparatus of claim 9, wherein the first file on the
SIM comprises a preferred roaming list (PRL) associated
with a first radio access technology (RAT), wherein the third
file on the SIM comprises a PRL associated with a second
RAT, and wherein the second file comprises a multimode
PRL that is based on the first file on the SIM and the third
file on the SIM.

11. The apparatus of claim 8, wherein said comparing the
indicator information for the first file on the SIM with the
indicator information of the corresponding first file stored in
the cache of the UE determines whether the first file on the
SIM and the corresponding first file stored in the cache of the
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UE are identical, and wherein the one or more processing
elements are further configured to:

read the corresponding first file from the cache if the first
file on the SIM and the corresponding first file in the
cache are identical; and

if the first file on the SIM and the corresponding first file
in the cache are not identical, perform one or more of;

read the first file from the SIM; and

update the corresponding first file in the cache based on
the first file from the SIM.

12. The apparatus of claim 8, wherein the indicator

information for the first file on the SIM comprises one or
more of:

a date and/or time stamp;

a fingerprint;

a file identifier;

a file size; or

an version update counter.

13. The apparatus of claim 8, wherein the first file on the
SIM comprises one or more of:

a preferred roaming list (PRL);

a public land mobile network (PLMN) file;

a multimode system priority list (MSPL); or

a multimode location associated priority list (MLPL).

14. The apparatus of claim 8, wherein the indicator

information for the first file on the SIM is stored as part of
the first file on the SIM.

15. A method for a wireless user equipment (UE) device,

the method comprising:

by the UE:
initializing a subscriber identity module (SIM);
requesting indicator information for a first file stored on
the SIM;
receiving the indicator information for the first file from
the SIM;
comparing the indicator information for the first file on
the SIM with indicator information of a correspond-
ing first file stored in a cache of the UE;
determining validity status for a second file stored in
the cache of the UE that is dependent on the first file
on the SIM, wherein determining the validity status
for the second file is based on comparing the indi-
cator information of the first file on the SIM with the
indicator information of the corresponding first file
stored in the cache of the UE;
reading the second file from the cache if the second file
is determined to be valid; and
generating and store a new version of the second file in
the cache of the UE if the second file is determined
to be invalid.
16. The method of claim 15, further comprising:
requesting indicator information for a third file stored on
the SIM;
receiving the indicator information for the third file from
the SIM;
comparing the indicator information for the third file on
the SIM with indicator information of a corresponding
third file stored in the cache of the UE;
wherein the second file is also dependent on the third file
on the SIM, and wherein said determining the validity
status for the second file is also based on comparing the
indicator information of the third file on the SIM with
the indicator information of the corresponding third file
stored in the cache of the UE.
17. The method of claim 16, wherein the first file on the
SIM comprises a preferred roaming list (PRL) associated

with a first radio access technology (RAT), wherein the third
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file on the SIM comprises a PRL associated with a second
RAT, and wherein the second file comprises a multimode
PRL that is based on the first file on the SIM and the third
file on the SIM.

18. The method of claim 15, wherein said comparing the 5
indicator information for the first file on the SIM with the
indicator information of the corresponding first file stored in
the cache of the UE determines whether the first file on the
SIM and the corresponding first file stored in the cache of the
UE are identical, and wherein the method further comprises: 10

reading the corresponding first file from the cache if the

first file on the SIM and the corresponding first file in
the cache are identical; and

if the first file on the SIM and the corresponding first file

in the cache are not identical, perform one or more of; 15
reading the first file from the SIM; and

updating the corresponding first file in the cache based on

the first file from the SIM.

19. The method of claim 15, wherein the indicator infor-
mation for the first file on the SIM comprises one or more 20
of:

a date and/or time stamp;

a fingerprint;

a file identifier;

a file size; or 25

an version update counter.

20. The method of claim 15, wherein the first file on the
SIM comprises one or more of:

a preferred roaming list (PRL);

a public land mobile network (PLMN) file; 30

a multimode system priority list (MSPL); or

a multimode location associated priority list (MLPL).

#* #* #* #* #*
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