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FIELD OF THE DISCLOSURE

[0002] The present patent disclosure generally relates to communication networks.
More particularly, and not by way of any limitation, the present patent application
is directed to a system and method for accelerating network selection by a wireless

user equipment (UE) device.




tries to recover fromloss of coverage, it is typically required to search
for its last registered Public Land Mobile Network (RPLMN) in every
supported radi o access technology and frequency bands associated therewith
before attenpting to register on another PLMN. The issue for operators is
that when a UE device |oses coverage fromits home PLMN, it may have to
performa full band scan (FBS) of all supported bands before possibly

sel ecting a National Roam ng Partner (NRP). Today, such a full scan
already takes a fairly long tine in a dense or conplex radio environnent,
which will be further exacerbated when additional frequency bands are

i ntroduced and nore access technol ogies @are integrated. [0004] In addition

it is inporgapir &EROIRGH that in nost scenarios a full band scan can give
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Wi r el ess URradiy peeromuensy mhigcigwalhdedurthior exacerbated when additional frequency
bands are introduced and more access technologies are integrated.
[0004] In addition, it is important to note that in most scenarios a full band scan
can give rise to inefficient utilization of radio resources. Relatedly, the time to
perform a full scan may be so long that the radio environment may have changed
significantly between the time when the scan was started and the time the UE
device decides to select a new PLMN. As a result, by the time the UE decides to

select a new network, another high priority network may have appeared again.

SUMMARY

[0005]In one embodiment, the present disclosure is directed to a method for
accelerating network selection by a wireless UE device, comprising one or more
of the operations: scanning by the wireless UE device for discovering at least one
network; decoding the discovered network’s identity. information; depending on
decoded identity information, determining a subset of appropriate frequency data
for selective scanning by the wireless UE device; and locating a network via
selective scanning by the wireless UE device using the subset of appropriate

frequency data.




of the elenents: nmeans associated with the wireless UE device for

di scovering at |east one network via scanning; neans for decoding the

di scovered network's identity information; nmeans for determ ning a subset
of appropriate frequency data depending on decoded identity information,
t he subset of appropriate frequency data for facilitating selective
scanning by the wirel ess UE device; and neans for locating a network via
sel ective scanning by the wirel ess UE device using the subset of
appropriate frequency data. [0007] In a still further enbodi nent, the
present disclosure is directed to a wireless device, conprising one or
nore of the elenents: a |ogic structure perable to effectuate discovery
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is included that is _operable for downl oading,to the wreless device a
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di scovered network"s identity information), wherein the particul ar

frequency dH087] Ineastilt fiother abibedimentdthemyesenatisolpstieds Wireeted s adeiveles' s

scanni ng behavi or so that accelerated network selection may be

ef f ect uat egdevice, comprising one or more of the elements: a logic structure operable to
effectuate discovery of at least one network via scanning; a logic structure for
decoding the discovered network’s identity information; a logic structure for
determining a subset of appropriate frequency data depending on decoded identity
information, the subset of appropriate frequency data for facilitating selective
scanning by the wireless device; and a logic structure for locating a network via
selective scanning by the wireless device using the subset of appropriate frequency
data. In a related embodiment, where a removable storage module (RSM)-based
implementation is provided, the RSM may be provisioned with a database
structure that is populated with a plurality of network identifiers wherein each
network identifier is associated with a corresponding frequency data item operable
to be downloaded to a wireless device. Also, a suitable logic application is
included that is operable for downloading to the wireless device a particular
frequency data item responsive to receiving a particular network identifier from

the wireless device (e.g., decoded from a discovered network’s identity

information), wherein the particular frequency data item is operable for




100081 In yet another enbodi nent, the present disclosure is directed to a
schene and associated structure for accelerating network selection by a
wirel ess UE device, conprising one or nore of the foll ow ng: scanning by
the wireless UE device for discovering at | east one network; using the

di scovered network, authenticating by the wireless UE device with a hone
networ k node; providing location information by the wreless UE device to
t he hone network node; depending on the |location information, determ ning
by the hone network node appropriate network list information and

associ ated frequency data; transmtting the appropriate network |i st

i nformati on and associ ated frequency datea by the hone network node to the
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list and fr@ﬁu@?fgg}lf’rlat ne requency data by the

ork list information and associated

home network node to the wireless UE device; and locating a network via
selective scanning by the wireless UE device using at least one of the appropriate
network list information and associated frequency data.

[0009]In a still further embodiment, the present disclosure is directed to a scheme
and associated structure for accelerating network selection by a wireless UE
device, comprising one or more of the following: upon powering up the wireless
UE device, interrogating an user for location information relative to where the
wireless UE device is located; providing appropriate location information to the
wireless UE device by the user; and based on the appropriate location information,
selecting by the wireless UE device a particular network on a specified frequency
for obtaining service. In a related implementation, a system is disclosed for
accelerating network selection by a wireless device, comprising: means for pre-
loading location information relative to one or more destinations into the wireless
device; means for providing network list and frequency data to the wireless device
upon communication with a home network, wherein the network list and

frequency data is identified based on destination location information; and means




data for obtaining service, wherein the subset is identified upon entering
a particular destination. BRI EF DESCRI PTI ON OF THE DRAW NGS [ 00101A nore
conpl ete understandi ng of the enbodi nents of the present patent disclosure
may be had by reference to the followi ng Detail ed Description when taken
in conjunction wth the acconpanying drawi ngs wherein: [00 Il FIG |
depicts a generalized network environnent wherein an enbodi nent of the
present patent disclosure may be practiced; 100121 FIG 2 depicts an

exenpl ary enbodi rent of a network environnent where a wreless user

equi pnment (UE) device is operable to accelerate network selection in
accordance with the teachings of the present patent disclosure; [0013]
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utilized bypaatitifadéastioetiéar facilitating accel erated network sel ection; [00

151 FIG 9 is a flowhart associated with an enbodi nent of the present
patent disclosure; 100 161 FIG 10 is a flowhart associated w th anot her

enbodi nent %Gﬁ? LSGl ; [0017] FIG 11 is another
exenpl ary g%%ﬁag)ﬁ ructIQ_g\g6 ha Eﬁ%&b\gﬁ&u{;sl ized for facilitating
accel erat eo[opfoymrﬂfo&eddmlsle@rundeeﬁa&ilinglo%e saboditents Bf dePprdseht pehart s
associated with further enbodi nents of the present patent disclosure; and
6 [0019] Hliszlosige deay bt ad by oefkredicado ahe dbllewmingnDetdilad Mesofipgomiwtehess UE
devi ce opetrﬁbl e to.accel er.%'gﬁl net work sel ection a(ilcor,d_i ng to the teachings
of the pres@hen i conjunction with the accompanying drawings wherein:

[0011]FIG. 1 depicts a generalized network environment wherein an embodiment

of the present patent disclosure may be practiced;

[0012]FIG. 2 depicts an exemplary embodiment of a network environment where

a wireless user equipment (UE) device is operable to accelerate network selection

in accordance with the teachings of the present patent disclosure;

[0013]FIGS. 3-7 depict various exemplary database structures provided for

facilitating accelerated network selection by a wireless UE device in accordance

with the teachings of the present patent disclosure;

[0014]FIGS. 8A-8E depict additional exemplary database structures that may be

utilized by a UE device for facilitating accelerated network selection;

[0015]FIG. 9 is a flowchart associated with an embodiment of the present patent

disclosure;

[0016]FIG. 10 is a flowchart associated with another embodiment of the present

patent disclosure;

[0017]FIG. 11 is another exemplary database structure that may be utilized for

facilitating accelerated network selection;

[0018] FIGS. 12A and 12B depict flowcharts associated with further embodiments

of the present patent disclosure; and




pat ent di scl osure. DETAI LED DESCRI PTI ON OF THE DRAW NGS [ 0020] A system and
nmet hod of the present patent disclosure will now be described wth
reference to various exanples of how the enbodi mrents can best be nmade and
used. Like reference nunerals are used throughout the description and
several views of the drawings to indicate |ike or corresponding parts,
wherein the various elenents are not necessarily drawn to scale. Referring
now to the drawings, and nore particularly to FIG 1, depicted therein is
an exenpl ary generalized network environnent 100 wherein one or nore
enbodi nents of the present patent disclosure may be practiced. A
generalized wrel ess user equi pnent (UE)6 or nobile equi pnent (ME) device
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sendi ng nmessages, web browsing, et cetera), or any enhanced personal

digital asgitettahscl¢Da) device or int egrat ed information appliance capabl e

of email, video mail, Internet access, corporate data access, nessagi ng,
cal endari ng and schedul ing, information managenent, and the |like, that is
preferably ng@ %ﬁ%@ Hg@g&ratl on and in a nunber of
frequency bgﬁ S an /13?118 ra |ﬁ6§2@g§%}qﬁ 9f'ogl es (RATs). For exanpl e,

UE/ ME devi c020PA meyteminaidaheihon driige peetdtWatint HRCRRUQNYilDAGW berdesttrd es as
well as Wrel ess Local Area Network é\/\LA bands. Further, other bands in
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one or nore_s l.ite bands ordln rposes of.the prese
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Uni ver sal Selbmentsbere not @ntdskarilybbtatve toWshle) RefedingReow\talihe drawings, and
more particularly to FIG. 1, depicted therein is an exemplary generalized network
environment 100 wherein one or more embodiments of the present patent
disclosure may be practiced. A generalized wireless user equipment (UE) or
mobile equipment (ME) device 102 may comprise any portable computer (e.g.,
laptops, palmtops, or handheld computing devices) or a mobile communications
device (e.g., cellular phones or data-enabled handheld devices capable of receiving
and sending messages, web browsing, et cetera), or any enhanced personal digital
assistant (PDA) device or integrated information appliance capable of email, video
mail, Internet access, corporate data access, messaging, calendaring and
scheduling, information management, and the like, that is preferably operable in
one or more modes of operation and in a number of frequency bands and/or radio
access technologies (RATs). For example, UE/ME device 102 may operate in the
cellular telephony band frequencies as well as Wireless Local Area Network
{WLAN) bands. Further, other bands in which the UE device could operate
wirelessly may comprise Wi-Max bands or one or more satellite bands.
Accordingly, for purposes of the present patent disclosure, those skilled in the art

should recognize that the term “UE device” or “wireless device” may comprise a




User ldentity Module (RU M card, a Subscriber Identity Mddule (SIM card,
or a conpact Flash card, etc.) as well as other portable wreless

i nformation appliances, also with or without such RSMs. [00211 By way of
illustration, the network environment 100 is envisioned as two broad
categories of conmuni cati on spaces capable of providing service to UE

devi ce 102 wherein acquisition of network advertisenent information may be
acconpl i shed in accordance with the teachings set forth herein. In wde
area cellular network (WACN) space 104, there nay exist any nunber of
Public Land Mobile Networks (PLMNs) that are operable to provide cellular
t el ephony services which nmay or may not7 i ncl ude packet-sw tched data

Servi ces. L,
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generalization, the PLMNs of the WACN space 104 may conprise radi o _access
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Mobile Networks (PLMNSs) that are operable to provide cellular telephony
services which may or may not include packet-switched data services. Depending
on the coverage area(s) and whether the user is roaming, WACN space 104 can
include a number of home networks 110 (i.e., home PLMNs or HPLMNSs, or
equivalent HPLMNs or EHPLMNS), visited networks (i.e., VPLMNs) 112, each
with appropriate infrastructure such as Home Location Register (HLR) nodes 115,
Mobile Switching Center (MSC) nodes 116, and the like. Since the WACN space
104 may also include a General Packet Radio Service (GPRS) network that
provides a packet radio access for mobile devices using the cellular infrastructure
of a Global System for Mobile Communications (GSM)-based carrier network, a
Serving GPRS Support Node (SGSN) 114 is exemplified therein. Additionally, by
way of generalization, the PLMNs of the WACN space 104 may comprise radio
access and core networks selected from the group comprising Enhanced Data
Rates for GSM Evolution (EDGE) networks, Integrated Digital Enhanced
Networks (IDENs), Code Division Multiple Access (CDMA) networks, Time
Division  Multiple  Access (TDMA) networks, Universal Mobile

Telecommunications System (UMTS) networks, or any 3" Generation Partnership




known frequency bandw dths and protocols. That is, at |east in sone

enbodi nents, the term"PLMN' nmay be deened to represent various cellular
and wreless technologies (e.g., WAN, W Max, public safety network

i npl enentations, etc.). [0022] Further, LIE device 102 is operable to obtain
service froman access network (AN) space 106 that is connected to the
WACN space 104. In one inplenentation, the AN space 106 includes one or
nore generic access networks (GANs) 118 as well as any type of wirel ess
LAN (WLAN) arrangenents 120, both of which may be generalized as any
wireless AN that is operable to provide access services between UE device
102 and a PLWN core network using a broadband Internet Protocol (IP)-based

Rl L G L P A
i mpl ement edkﬂtﬁbrﬂgﬁéﬁdélrcﬁe%ﬁn&%cﬁﬁ@% dftotcRoB: . ThEEEsSOR. 1 thElsbme

802. 11a, | EEE 802 i per Lan and Hi per Lan 11 st andards, W-Max standard
(1 EEE 802. 1ﬁnh®r¢im£EEﬂ&)@rm6§§LMﬂb’enAy besieamddrt@l represeait yhgow! cedhudatand

tandard (1 E 8021 0231 | terf bet th

WACN and ANVERkoRs FRYMECST fledhuatbHAMn. albbltandBtict nSEERt apftvork -
st andar ds. , N 118 nmay be |nterfaced with one or nore PLMN\s
usi ng the pﬁgéce Eﬁfgg[}gg etcigArth in the 3GPP TR 43.901, 3GPP TS 43. 318 and

3GPP TS 44. pod2ppadren UL adevivel 1102sisr epaubld tod @bk NdepticOnfroti ke Wicsess
Yvr LAN 120 may be interfaced with at | east one PLMN core using the
procedur es BEWorlo (AN spachel (GHRL Tis gomnegiad te@bp Wa\ON. sigwe . dmmers

24. 234 d t | at t at d t heref be
i orred 1 o RReRs RS, s et A6 ROVES o HrpC R 024 BAGEA on

el v s e sl o
both of which may be gene{'ah;edg:snsx:}? wl1rze(laess IAN that 1; ?);erarb(ljeato provide
access services between UE device 102 and a PLMN core network using a
broadband Internet Protocol (IP)-based network. WLAN arrangements 120
provide short-range wireless connectivity to UE device 102 via access points
(APs) or “hot spots,” and can be implemented using a variety of standards, e.g.,
IEEE 802.11b, IEEE 802.11a, IEEE 802.11g, HiperLan and HiperLan I
standards, Wi-Max standard (IEEE 802.16 and IEEE 802.16e), OpenAir standard,
and the Bluetooth standard (IEEE 802.15).

[0023] In one embodiment, interfacing between the WACN and AN spaces may be
effectuated in accordance with certain standards. For instance, GAN 118 may be
interfaced with one or more PLMNs using the procedures set forth in the 3GPP TR
43901, 3GPP TS 43.318 and 3GPP TS 44.318 documents as well as related
documentation. Likewise, WLAN 120 may be interfaced with at least one PLMN
core using the procedures set forth in the 3GPP TS 22.234, 3GPP TS 23.234 and
3GPP TS 24.234 documents as well as related documentation, and may therefore
be referred to as an Interworking WLAN (I-WLAN) arrangement.

[0024]Based on the foregoing, it should be recognized that the service

infrastructure of the network environment 100 may be generalized into three broad




segnents: one or nore radi o access networks (RANs) (which can include
cellular band technol ogies as well as W.AN technol ogi es), one or nore core
networks (CNs), and one or nore service networks (SNs). Dependi ng on
network ownership arrangenents and service-| evel agreenents, each RAN may
support one or nore CNs, each of which in turn may support one or nore
SNs. Such conbinations of infrastructure equipnment across nultiple owners
are sonetines used to create Mobile Virtual Network Operators (MVNGs). In
sonme enbodi nents, the teachings of the present patent disclosure are
equally applicable to NIVNOs as to PLMNs. Since each RAN, CN, or SN may be
provided with its own network identifié (ID code), nunerous RAN-CN-SN
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concrete subset of the generalized network’ environment 10 illustrated in
FIG 1. As aepineteck uengfiesdDUEddd), tememas FKEAN-ENoRNr @inhlyinatibrsposge def or
acquiring ne VYO{;{( adverti senment information via scanning froma
vailable in the network environment 100. As will be s€en below, various
network Iists and associated data (e.g., user- or operator-preferred networks
(access or visited), user- or operator-prohibited networks (access or visited), lists
of network capabilities, frequency data (bands, channels, frequencies, etc.)
associated with the listed networks) may be provisioned in the network
environment or as part of an RSM (i.e., a module selected from USIM cards,
RUIM cards, SIM cards, or compact Flash cards, etc.) operable with the UE
device or in the network, which could be provided to the UE device or stored in a
memory integrated within the device in a customized manner for facilitating
accelerated network selection so that a time-consuming FBS procedure may be
avoided while attempting to locate a network for service in the exemplary network
environment.
[0025] To formalize the teachings of the present disclosure, reference is now taken
to FIG. 2 wherein an exemplary embodiment of a network environment 200 is
shown that is a more concrete subset of the generalized network environment 100

illustrated in FIG. 1. As depicted, wireless UE/ME device 102 is operably

disposed for acquiring network advertisement information via scanning from a




10 RAN segnent 202 that is coupled to a CN segnent 204 which in turn is
coupled to an SN segnent 206. Three RANs are illustrative: RAN-1 208-1,
RAN-2 208-2 and RAN-3 208-3, which are identified with the network codes
MANC 1, NUKNC2 and MANC3, respectively. The CN segnent 204 is al so
illustrated with three OCNs: CN-1 210-1 (having an ID code of MCNCl), CN-2
210-2 (having an ID code of MCNC2) and CN-3 210-3 (having an | D code of
MCNC3) . Li kewi se, the SN segnent 206 is illustrated with SN-1 212-1
(having an I D code of MSNClI), SN2 212-2 (having an ID code of MSNC2) and
SN-3 212-3 (having an I D code of MSNC3). [0026] By way of exanple, RAN-1
208-1 is operable to support connectivitty to two CNs, CN-1 210-1 and CN-2

2 umnor t 5ok N, Blentdh? B0 e PGS SCREBRAIER 204 Bt it Brbopleata?d® ®
0., OV3 FlONigammRchs tmy@mza@ ASs M R@mw@ 2104N200D the
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[ MCC. MANCI . daN@Af. NFBNC2)); and TN - imm&aiﬁh N2 MENENICN @R 1likbwvicewdhge, the
| D code conbinations _associated with RAN—2 208-2 are:

[ MCC. MANC2. $idneemisinedd is iljustatesimmitl . SUENCE 1 2vbNjszging an ID code of MSNC1),
[MCC. MANC2. M2 1 VNG ing an ID code of MSNC2) and SN-3 212-3 (having an ID code

of MSNC3).

[0026] By way of example, RAN-1 208-1 is operable to support connectivity to

two CNs, CN-1 210-1 and CN-2 210-2. In similar fashion, RAN-2 208-2 supports

three CNs and RAN-3 208-3 supports only one CN. Each CN supports
connectivity to one or more SNs: e.g., CN-3 210-3 connects to SN-2 212-2 as well
as SN-3 212-3. Given the interconnectivity of the RAN/CN/SN segments, several
combinations of identification codes may be obtained for purposes of uniquely
identifying the various RAN-CN-SN combinations that the wireless UE device

102 can potentially discover and select from. For instance, with a suitable Mobile

Country Code (MCC) being included, the three ID code combinations associated

with RAN-1 208-1 are:

[MCC.MANC1.MCNC1.MSNC1];
[MCC.MANC1.MCNC1.MSNC2]; and
[MCC.MANC1.MCNC2.MSNC2].

[0027] Likewise, the ID code combinations associated with RAN-2 208-2 are:
[MCC.MANC2 MCNCI1.MSNCI];
[MCC.MANC2.MCNC1.MSNC2];
[MCC.MANC2.MCNC2.MSNC2];

MCC.MANC2 MCNC3.MSNC2}; and




[ MCC. MANC2. MCNC3. MSNC2] ; and | | [ MCC. MANC2. MCNC3. MSNC3] . [0028] The two

| D code conbi nations associated with RAN-3 208-3 are:

[ MCC. MANC3. MCNC3. MSNC2] and [ MCC. MANC3. MCNC3. MSNC2] . As described in
detail in the related U S. patent application entitled "SYSTEM AND METHOD
FOR PROVI DI NG NETWORK ADVERTI SEMENT | NFORMATI ON VI A A NETWORK

ADVERTI SEMENT BROKER (NAB)," filed April 28, 2005; Application No.

11/116, 470, (Attorney Docket No. 1400- 1036US) and referenced herei nabove,
the UE device can discover applicable network 1D code information either
inan initial scan procedure (i.e., when the device is not registered on
any networks) or in a background scan pﬂbcedure (i.e. when the device is

regi stered on a networ k). [MER84ANOEMAENE3 dyRCs|ty of the exenplary
networ k envi ronnent 100 described earlier with respect to FIG 1, it is

envi saged t[0828KBwniiveg IPaycode edmbiutatiatiedassociatedf matjudhsN-badd8-3n awhi ch at
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standard, | EEE 802.11 g standard, H perlLan standard, Hi gerLan 11 standard,
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card 214, | SRECKAR 8oL 2008, SRR oLy At 508y, HIFLT Mo P
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i nf or mat i ometwork ID code information either in an initial scan procedure (i.e., when the
device is not registered on any networks) or in a background scan procedure (i.e.
when the device is registered on a network).
[0029] Given the diversity of the exemplary network environment 100 described
earlier with respect to FIG. 1, it is envisaged that scanning may be effectuated in a
frequency band in which at least one of the following technologies is operating:
GERAN (without EDGE), GERAN (with EDGE), an IDEN network, a
CDMA/CDMA2000/TDMA network, a UMTS network, and so on. Additionally,
where WLAN access capability is included, scanning may be effectuated in a
frequency band compliant with a WLAN standard selected from: IEEE 802.11b
standard, IEEE 802.11a standard, IEEE 802.11g standard, HiperLan standard,
HiperLan II standard, Wi-Max standard, OpenAir standard, and Bluetooth
standard.
[0030] An RSM card 214 is operable to be coupled to UE/ME device 102, wherein
a number of network lists and associated frequency data may be provisioned by
network operators, etc. When an RSM is present and the UE device is first turned
on, the storage module(s) of the UE device may be updated with any information

stored in the RSM. Thus, in one embodiment, the RSM could be programmed

with the most current frequency information when it is supplied to a subscriber.




stored in the RSM Thus, in one enbodi ment, the RSM coul d be progranmed
with the nost current frequency information when it is supplied to a
subscriber. 12 The data in the RSM nay, for exanple, add extra frequencies
to the default list of frequencies, or raster of frequencies, stored in

t he device for searching or scanning. Alternatively or additionally, the
data in the RSM may nodify the frequency data itens already stored in the
device so that those frequencies which are not to be used could be
removed, or marked in a way that they are not to be scanned as part of a
search strategy. As will be seen bel ow, suitable database structures may
be provisioned in the RSMor in the nenﬂ?y of a wireless device for
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[0031]Referring now to FIGS. 3-7, depicted therein are various exemplary
database structures that may be provided, either individually or in any
combination, as part of an RSM, or stored in memory integrated within a UE
device, or provisioned at a network node (e.g., a home network node or a broker
associated therewith) from which network list information may be selectively
downloaded to a UE device in accordance with the teachings of the present patent
disclosure. At the outset, it should be appreciated that the various exemplary
database structures set forth in the present patent disclosure may typically be
implemented as configurable databases where the entries, elements or other
contents can be modified via over-the-air (OTA) methods. For example, a
network operator can add, delete, or modify any portion of the relevant network
list databases. Taking reference to FIG. 3 in particular, reference numeral therein
refers to a RAN-based data structure wherein service capabilities, connectivity to
other RANs and supported PLMN core networks, et cetera, are provided. Those
skilled in the art will recognize that based on the scope of coverage of the database

as well as any third-party commercial arrangements, the database structure 300




ot her RANs and supported PLMN core networks, et cetera, are provided. Those
skilled in the art will recognize that based on the scope of coverage of
the database as well as any third-party conmerci al arrangenents, the

dat abase structure 300 13 nmay be populated with the data entries
pertaining to a fairly large nunber of RANs. Reference nuneral 302 refers
to one or nore RANs identified by their RAN ID codes. Services supported
by each RAN are identified in colum 304. For exanple, RAN-1 is operable
to support Hi gh Speed Datalink Packet Access (HSDPA), EDGE, and the |ike.
Cross-relationship or interoperability of a particular RAN with other
access networks is indicated in colum 396. As illustrated, RAN-I

i nt er oper at @g, Wi Eo@\%gﬂeﬁiﬂﬁﬁlt}q%a R elﬁ?@fg ’toaﬁ'cfairy%ée spie!dr as
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Ref erence nuneral 310 refers to the various services supported by each CN,
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Cel lul ar (ReQ) ., .and t kke. 100321 FIG 4 i.Ct S X | ary .dat abase
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downl oaded to a UE device for facilitating network selection preferences
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users upon siu%ﬁngsi,,fg.ig.r:gﬂl rﬁﬁﬁlerﬂé/ i3 él(ﬂ)sgigt%m (IMS), Presence, Push-to-Talk over
Cellular (PoC}, and the like.
[0032] FIG. 4 depicts an exemplary database structure 400 that may be provided as
an operated-based list, a user-based list or an enterprise-based list, or any
combination thereof, that may be downloaded to a UE device for facilitating
network selection preferences and prohibitions according to one aspect of the
present patent disclosure. In one embodiment, the database structure 400 is
configured as an operator-defined network list that specifies a plurality of network
IDs which should be considered as preferred networks in one or more radio access
technologies, wherein the network 1Ds are populated by the operator. In another
embodiment, the database structure 400 may be configured as one or more user
network lists, with one list per user using the wireless UE device, for example.
Each such list may be accessed by the users upon identifying themselves to the
device, wherein the contents of the list (i.e., network IDs) are populated by the

~respective users. In yet another embodiment, the database structure 400 may be

configured as a list of network IDs that are preferred by an enterprise owning the

wireless devices for the benefit of its employee-users.




device, wherein the contents of the list (i.e., network IDs) are popul ated
by the respective users. In yet another enbodi nent, the database structure
400 may be <configured as a list of network IDs that are preferred by an
enterprise owming the wreless devices for the benefit of its

enpl oyee-users. 14 [00331 Irrespective of the particular configuration,

t he database structure 400 defines a plurality of radio access
technol ogi es, e.g., EDGE technol ogy 402A, W.AN technol ogy 402B, and UMIS

t echnol ogy 402C, wherein a nunber of RAN IDs are provided for each
technology. As illustrated in FIG 4, colum 404A identifies nmultiple RAN
| Ds for the EDGE t echnol ogy, each RAN supporting one or nore core networks

identified ] respondin ol utm 406A. _Li kewi se, col unms 404B/ 4 and
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or [ MCC, MNCWIcaNbieohtologs 40028, dadMUMILSrteciidlogy dORC] fwleseia Mulniniber Neft wor k
~Code). [00341 Sinmilar to the network preference |ists set forth above, an
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an enterprisé), operator-barred CN1list (i.e., specified by an operator),
and ent er prLikewise; rasdumdhs 1404B/406R: . ands paloitmis e¢04Hy/486C auet propidedefor fl@035]
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of the wi delS-95 and IS-136), or [MCC,MNC] combinations (for GSM, where MNC
identifies a Mobile Network Code).
[0034] Similar to the network preference lists set forth above, an analogous
database structure may be provided that identifies one or more networks that are
forbidden for use. Such a list of prohibited networks may be configured as, for
example, an operator-barred RAN list (i.e., specified by an operator), enterprise-
barred RAN list (i.e., specified by an enterprise), operator-barred CN list (i.e.,
specified by an operator), and enterprise-barred CN list (i.e., specified by an
enterprise).
[0035] In addition to one or more of the embodiments and configurations of the
database structures identifying network preferences and prohibitions, one or more
home network lists (including equivalent home networks or EHPLMNSs) may be
provided for facilitating network selection. As is well known, each of the wide
area cellular PLMNs may be arranged as a number of cells, with each cell having
sectors (e.g., typically three 120-degree sectors per base station (BS) or cell).
Each individual cell is provided with an identifier, e.g., CGI parameter in GSM
networks, to identify them. Also in GSM, a group of cells is commonly

designated as a Location Area (LA) and may be identified by an LA Identifier




area cellular PLMNs may be arranged as a nunber of cells, with each cel
having sectors (e.g., typically three 120-degree sectors per base station
(13S) or cell). Each individual cell is provided with an identifier, e.g.
Cd paraneter in GSM networks, to identify them Also in GSM a group of
cells is coomonly designated as a Location Area (LA) and nmay be identified
by an LA ldentifier 15 (LAlI). At the macro |level, the PLM\s nay be
identified in accordance with the wunderlying cellular technology. For
exanple, as alluded to before, GSM based PLMNs may be identified by an
identifier conprised of a conbination of MCC and MNC. The CDMA/ TDMVA- based
PLMNs may be identified by a System Idéhtification (SID) paraneter and/or
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that identjfies the wireless UE device). [0037] FIGS. 5A and 5B depi ct
exenpl ary dideaphee ssich jhelupovirglsscHevisy (B> PEodedrai8a) iwishing ReMRInst or ed
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sane net wor ¢ependimgtdrethe aimdedyinggpellukar énfrastrectuwe ked ntayée constructed at least
in part from some of the parametrics that are used in constructing the network
identifiers. In GSM, for example, the subscriber’s IMSI parameter is constructed
as [MCC][MNC][MIN], where [MCC] identifies the country that the subscriber is
from, [MNC] identifies the PLMN network, and [MIN] is the unique ID that
identifies the wireless UE device).
[0037]FIGS. 5A and 5B depict exemplary database structures which may be
provisioned in an RSM or stored in the UE/ME device for specifying various
EHPLMNs in connection with facilitating network selection according to one
embodiment. Reference numeral 500A refers to a basic database structure that
comprises a list of [MCC] 502A and [MNC] 502B combinations that may be
identified as being the same networks. In the case of equivalent networks, the
[MCC][MNC] combinations may identify a set of EHPLMNs for the IMSI
associated with the subscriber. Reference numerals 504, 506 and 508 refer to
three exemplary networks, wherein networks 504 and 506 share the same [MCC],
i.e., [ABC], and networks 504 and 508 share the same [MNC] (i.e., [XYZ]).

[0038] Reference numeral 500B refers to an enhanced database structure where

additional information may be provided for facilitating network selection. A




[ MCC] [ MNC] conbi nations may identify a set of EHPLMNs for the | M
associated wth the subscriber. Reference nunerals 504, 506 and 508 refer
to three exenplary networks, wherein netwrks 504 and 506 share the sane
[MCC], i.e., [ABC], and networks 504 and 508 share the same [MNC] (i.e.,

[ XYZ] ). [0038] Reference nuneral 500B refers to an enhanced dat abase
structure where additional information may be provided for facilitating
network selection. A 16 Mster [MCC] [ MNC] column 520 identifies the [ MCC
and [ MNC] conbinations that match the IMSI's [MCC]/[MNC] part (i.e.,

Master Hone PLMN). A network name column 522 identifies the master network
by nane. A hone network (E/ HPLWN) col uth 524 includes a list of home

net wor ks f oxase IMUCMeNOR&S18fn I2MGEEnti fifNGhe PRICS] add) [ MINE | dopAARIIAL | on,
the [MCC] [ MNC] combinations identifying the honme networks may be provided

in a priorithyt wattbrthe BSTe(MECd| MNC bpat (iicondlaster Homiet BLMEN). b netvpdrsment ed
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[0] may indicate the highest priority. Where there is no priority indicator stored,
all PLMNSs have equal priority. An indicium column 525 is provided for uniquely
identifying each PLMN listed in the home network list 524, wherein the indicium
may comprise a unique identity name that can include some reference to the
Master [MCC][MNC] pair or the network name associated therewith.
[0039]FIG. 6 depicts another exemplary database structure 600 wherein reference
numeral 602 refers to a column of networks that have direct visitor relationships to
one or more home networks (including equivalent home networks) defined for a
wireless UE device and/or subscriber. In other words, the networks identified in
column 602 are visited networks that provide roaming services to the home
networks. As illustrated, these visited networks may comprise just the access
networks (e.g., access networks identified as [MCCb.MANCc] and
IMCCd.MANCa]) as well as network combinations that can include CNs and SNs.
Column 604 identifies access networks having with relationships with the visited

core networks identified in column 602. Column 606 provides status information

with respect to indicating whether the identified radio/core network combinations




colum 602 are visited networks that provide roam ng services to the hone
networks. As illustrated, these visited networks may conprise just the
access networks (e.g., access networks identified as [ MCCb. MANCc] and

[ MCCd. MANCa] ) as wel |l as network conbinations that can include CNs and SNs.
Col um 604 identifies access networks having with relationships wth the
visited core networks identified in columm 602. Column 606 provides status
information wth respect to indicating whether the identified radio/core
network conbinations 17 are known to be operational. For instance, a
service status flag such as "ON' or "OFF' may be provided to indicate if a
particul ar network conbination (e.g., al7RAN CN conbination) is in service
or not. Addjtional | i des
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supra- nati onal ‘geographi c regi ons su as’ North Anerica, the European
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an exenplary arrangenent, where a region/country has nultiple country
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way of exarré)&p?éﬁntag(e)rrlael g%rograsp?l\i/celgggol\r/l[s:%]ucl\llgls North i%ger}cg, t%%aGEuropean Union, et
cetera) and geographic region codes 752 associated therewith. In an exemplary
arrangement, where a region/country has multiple country codes assigned to it,
they are stored in such a way that all of them are associated with or otherwise
mapped to the single geographic entity, which typically operates under a common
mobile communications regulatory regime. It should be appreciated by one skilled
in the art that this arrangement allows the wireless UE device to determine what
country it is in when examining the country code 0f a PLMN it has discovered via
scanning. By way of example, there are seven [MCC] values, 310 to 316,
assigned to North America 754. Another exemplary entity, a single country
ABCD 756, may also be provided with multiple [MCC] values, e.g., from 123 to
125. In another example, a geographic entity EFGH 758 is assigned only one
[MCC], e.g., 510. As alluded to before, the data structure 700 may be provided as
part of a storage module integrated with the wireless UE device.
[0041] Additionally, the provisioning of various preferred and barred/forbidden

network lists may be accompanied with appropriate device logic for specifying the

order in which to use them in connection with scanning and network selection.




assigned to North Anerica 754. Another exenplary entity, a single country
A-BCD 756, nmay al so be provided with multiple [ MCC] values, e.g., from 123
to 125. In another exanple, a geographic entity EFGH 758 is assigned only
one [MZC], e.g., 5 10. As alluded to before, the data structure 700 nay be
provided as part of a storage nodule integrated with the wireless UE
device. [00411 Additionally, the provisioning of various preferred and
barred/forbi dden network lists may be acconpanied with appropriate device
|l ogic for specifying the order in which to use themin connection with
seam ng and network selection. 18 Moreogver, each country may have its own
regul atory requirenents as to which li st® shoul d take precedence. An
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behavior of the device. As illustrated, when the device performs an initial scan, it
is provided that Technology A should be scanned in bands A, B, and C. In a GSM
implementation, these bands could be selected from, for example, 450 MHz, 700
MHz, 850 MHz, 900 MHz, 1800 MHz, and 1900 MHz. Likewise, Technology B
could be CDMA (IS-95) operating in two bands, 850 MHz and 1900 MHz,
although additional bands may be added. Although ecach technology is
exemplified with one or more frequency bands in scheme 800B, it should be
realized that there may be a technology available with the wireless device in which
no scanning bands are specified (e.g., by setting an ON/OFF flag associated with
that particular technology or by explicitly not provisioning any band information).
Further, the scanning order may be effectuated in serial mode or in parallel mode.

[0042]In similar fashion, reference numeral 800C in FIG. 8C refers to a scheme
for specifying the device’s background scan behavior. As exemplified, when the
device performs a background scan, it is provided that Technology A should be
scanned in bands A and C. Likewise, Technology B may be scanned in bands D

and G. Analogous to the initial scanning process logic, the background scanning




realized that there may be a technol ogy available with the w rel ess device
in which no scanning bands are specified (e.g., by setting an OV OFF fl ag
associated wwth that particular technology or by explicitly not

provi sioning any band information). Further, the scanning order may be
effectuated in serial node or in parallel node. [0042] In simlar fashion,
reference nuneral 800C in FIG 8C refers to a schene for specifying the
devi ce' s background scan behavior. As exenplified, when the device
perfornms a background scan, it is provided that Technol ogy A should be
scanned in bands A and C. Likew se, Technology B may be scanned in bands D
and G Anal ogous to the initial scanning’process |ogic, the background
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manual selection is provisioned. In one implementation, the list of networks in
different technologies are presented to the user for selecting. As will be seen in
detail hereinbelow, the list of networks may be controlled based on the device’s
location so that only a small number of appropriate networks may be presented.
Upon selecting a particular network by the user, the UE device attempts to register
with that network. If registration fails, the same list of networks may be presented
to the user, except that the network that failed registration is removed from the
new shortlist or otherwise marked with some indication that the network
registration was a failure. Additionally, the network list may be presented to the
user repeatedly for a number of times, which may be defined by a parameter
configured by the operator and stored in the RSM.
[0044] Reference numeral 800F in FIG. 8E depicts another database or logic
structure which maps information decoded from identity information of networks
discovered by a wireless UE device to appropriate frequency data. As illustrated,

the decoded network identity information may comprise SSIDs, MCCs, as well as

combination codes such as [MCC.MANC] codes. Associated with each code are




to the user, except that the network that failed registration is renoved
fromthe new shortlist or otherwi se marked with sone indication that the
network registration was a failure. Additionally, the network |ist nay be
presented to the user repeatedly for a nunber of tinmes, which may be
defined by a paraneter configured by the operator and stored in the RSM

[ 0044] Reference nuneral 800E in FIG 8E depicts another database or |ogic
structure which nmaps information decoded fromidentity infornmation of
networks discovered by a wireless UE device to appropriate frequency dat a.
As illustrated, the decoded network identity information may conprise

SSI Ds, MCCs, as well as conbination codés such as [ MCC. MANC] codes.
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Accordingl Y thire *s00. ahother database may b provisioned whereth the Galoded
network ID information is mapped to frequencies, bands and/or channels that are
barred from using. As will be seen below, both types of mapping between ID data
and frequency data (i.e., positive indications as well as negative indications) may
be suitably implemented for purposes of accelerating network selection.
Accordingly, where an RSM-based implementation is provided, it may be
provisioned with a database structure such as, e.g., the database structure 800E or
the like, that is populated with a plurality of network identifiers wherein each
network identifier is associated with a corresponding frequency data item operable
to be downloaded to a wireless device. Also, a suitable logic application may be
provisioned as well that is operable for downloading to the wireless device a
particular frequency data item responsive to receiving a particular network
identifier from the wireless device, wherein the particular frequency data item for
modulating the wireless device’s scanning behavior so that accelerated network
selection may be effectuated.

f0046] F1G. 9 is a flowchart associated with an embodiment of the present patent

disclosure for accelerating network selection which may be performed as an




provi sioned with a database structure such as, e.g., the database structure
800E or the like, that is populated with a plurality of network
identifiers wherein each network identifier is associated with a
correspondi ng frequency data itemoperable to be downl oaded to a wireless
device. Also, a suitable logic application may be provisioned as well that
is operable for downloading to the wireless device a particular frequency
data itemresponsive to receiving a particular network identifier fromthe
wi rel ess device, wherein the particular frequency data itemfor nodul ating
the wirel ess device's scanni ng behavior so that accel erated network
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fl omchart associ ated w anot her _enbodj ment_of the present
ef?ectuatmg a%flkl)anﬂ scan, the w1reiess UE device attempts to locate one or

more networks in the selected bands and channels (block 906). If multiple
networks are discovered, one or more priority schemes may be applied (block
908), whereupon a particular network is selected for obtaining service (block 910).
[0047]F1G. 10 is a flowchart associated with another embodiment of the present
patent disclosure for accelerating network selection, wherein a network node (e.g.,
a home network node or a broker node associated therewith) is involved. As
before, the UE device scans in one or more frequency ranges and/or in one or
more radio access technologies for discovering at least one network in a
geographic region where the device is located (block 1002). Using the discovered
network, the wireless UE device authenticates with the home network node or its
broker node (block 1004). Details regarding authentication with the home
network and associated broker node(s) may be found in the following commonly
owned co-pending U.S. patent applications: (i) “NETWORK SELECTION
SCHEME USING A ROAMING BROKER (RB)” filed April 28, 2005;
Application No. 11/116,461; and (ii) “SYSTEM AND METHOD FOR
PROVIDING NETWORK ADVERTISEMENT INFORMATION VIA A




patent disclosure for accelerating network sel ection, wherein a network
node (e.g., a home network node or a broker node associated therewith) is
involved. As before, the UE device scans in one or nore frequency ranges
and/or in one or nore radio access technol ogies for discovering at |east
one network in a geographic region where the device is |ocated (bl ock
1002). Using the discovered network, the wireless UE device authenticates
with the hone network node or its broker node (block 1004). Details
regardi ng authentication with the hone network and associ ated broker
node(s) may be found in the follow ng comonly owned co-pending U.S.
patent applications: (i) "NETWORK SELECTI ON SCHEME USI NG A ROAM NG BROKER

RB)" file i : : jcat 1116, ;o an Io ) A YSTEM
D) VETHOD TERW eRE PN REGBRENTD R RIR AR Ak AR 28 S0,
NETVWORK  ADVERTIaEVEN. BRASER 108N of Whithh HR (yelen ?&"ere%@&ﬁhere&ﬁebv&at' on No.
11/ 116, 470; each of whi ch has bBeen referenced herel nabove. [ 0048] Upon
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Message SerVPILMNéiI\fB)bld&@h&’mMs,aetSDmhﬁ associated frequency data (block 1008).
Thereafter, the network node is operable to transmit the network list information
and associated frequency data to the wireless UE device via a number of
mechanisms (block 1010), such as, e.g., an Unstructured Supplementary Data
Service (USSD) mechanism, a Short Message Service (SMS) mechanism, a Short
Message Service over Internet Protocol (SMS over IP) mechanism, an Open
Mobile Alliance Device Manager (OMA-DM) mechanism (i.e., SyncML), or a
Wireless Application Protocol (WAP) client provisioning mechanism. Using the
network list and frequency information supplied by the home network node, the
wireless UE device is operable to locate an appropriate network for service
without having to do a full scan (block 1012).
[0049]In one arrangement, the network lists and associated frequency and/or
channel information on which the listed networks operate may be generated and
stored in a node that may be continuously updated in real time based on data
supplied by the UE device. That is, during the background scans of the UE
device, appropriate geographic location information, the networks discovered, the

frequencies they are operating on, etc. could be transmitted back to the network




Message Service over Internet Protocol (SMS over IP) nmechanism an Open
Mobil e Al i ance Device Manager (OVA-DM nechanism (i.e., SyncM.), or a
Wrel ess Application Protocol (WAP) client provisioning nechanism Using
the network list and frequency information supplied by the honme network
node, the wreless UE device is operable to | ocate an appropriate network
for service wthout having to do a full scan (block 10 12). [00491 In one
arrangenent, the network |ists and associ ated frequency and/ or channel
information on which the |listed networks operate nay be generated and
stored in a node that may be continuouslg updated in real tine based on
data supplied by the UE device. That is; during the background scans of

the UE devieds. Apgnppichataspeeaiaphd efft@aatd apinkthedhanishinsuch g USSINOr ks
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by the user. As illustrated in FIG. 12A, upon power-up of the UE device by a
user, logic provisioned therewith is operable to interrogate the user for location
information relative to where the wireless UE device is located (block 1202).
Responsive thereto, the user can provide appropriate location information (e.g.,
country name, E.164 code, or an airport code) (block 1204). Based on the location
supplied to the wireless UE device, the device logic is operable to select an
appropriate network on a specified frequency for obtaining service without a full
scan (block 1206).

[0051} Those skilled in the art should recognize that a host of scenarios could be
implemented within the context of the aforementioned scheme where user-
provided location information is utilized. For example, in one scenario as depicted
in FIG. 12B, the user enters expected destination(s) into the wireless device prior
to leaving coverage/connectivity with or to the home network (block 1250).
Responsive thereto, upon communication from the wireless device (block 1252),
the home network is operable to download a variety of network list and frequency
data (e.g., expected technologies, carrier(s), and frequencies, et cetera, any and all

of which could be pre-loaded) for each destination (block 1254). Upon arrival at




country nane, E. 164 code, or an airport code) (block 1204). Based on the

| ocation supplied to the wreless UE device, the device logic is operable
to select an appropriate network on a specified frequency for obtaining
service without a full scan (block 1206). [0051] Those skilled in the art
shoul d recogni ze that a host of scenarios could be inplenented within the
context of the aforenentioned schene where user- provided | ocation
information is utilized. For exanple, in one scenario as depicted in FIG
12B, the user enters expected destination(s) into the wireless device prior
to | eaving coverage/ connectivity with or to the hone network (bl ock 1250).
Responsi ve thereto, upon conmunication f2tomthe wrel ess device (bl ock
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or cal endar %n{[lsre%'/ can enter an appropriate time parameter into the wireless device or the
wireless device can receive the time data from the network, whereupon the
destination may be derived from the ticket/reservation data or calendar entry.
[0053]F1G. 13 depicts a block diagram of an embodiment of a wireless device or
UE/ME device 1300 operable to accelerate network selection according to the
teachings of the present patent disclosure. It will be recognized by those skilled in
the art upon reference hereto that although an embodiment of UE 102 may
comprise an arrangement similar to one shown in FIG. 13, there can be a number
of variations and modifications, in hardware, software or firmware, with respect to
the various modules depicted. Accordingly, the arrangement of FIG. 13 should be
taken as illustrative rather than limiting with respect to the embodiments of the
present patent disclosure. A microprocessor 1302 providing for the overall control
of UE 1300 is operably coupled to a communication subsystem 1304 which
includes transmitter/receiver (transceiver) functionality for effectuating multi-
mode scanning and communications over a plurality of bands. By way of

example, a wide area wireless Tx/Rx module 1306 and a wireless AN Tx/Rx

module 1308 are illustrated. Although not particularly shown, each Tx/Rx module




[00531 FIG 13 depicts a block diagram of an enbodi nent of a wireless
device or UE/ ME device 1300 operable to accelerate network sel ection
according to the teachings of the present patent disclosure. It will be
recogni zed by those skilled in the art upon reference hereto that although
an enbodi rent of UE 102 nmay conprise an arrangenent simlar to one shown
in FIG 13, there can be a nunber of variations and nodifications, in
har dware, software or firmvare, with respect to the various nodul es

depi cted. Accordingly, the arrangenent of FIG 13 should be taken as
illustrative rather than limting with respect to the enbodi nents of the
present patent disclosure. A m croproces?%or 1302 providing for the overall
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which includes transmtter/receiver (transceiver) functionality for

ef f ect uat i ng-Muinddulesn dBF ssaitchasg Rindbardpaasnifittats, oAd) caret I Aplconedridry, of
bands. By vvaly of ., exa le, Wi gf area wireless Tx/Rx nodul e 1306 and a
wi rel ess ANPTRRPIINE Fodules syebas fHgital] 1gaal rpesssoral (DS gghlopd mpmory, &i-ar | v

o ot or et T ek hp e #0e el br B AR AR S RS

filters, A &sid dY theC@bu@iirBERion BUBSLEH NIBOAD GhHlye HeS deperdientlvghoh athesi gnal
processors (DSPs), |ocal nenory, etc. As wll be apparent to those skilled
in the fielePrnuptaions setwaks witthhehielr thecUBadevieke sy grierstedt fheoppmataunincat i on

subsystem 1304 be dependent upgn th co jcationg. networks with
which the. URiapRinests B dnaei Bt reesomnt 4R R et both noice
comuni cat i gy sMbe¥SnRRid3Rfhs] S operable with both voice and data

comuni cations. [0054] M croprocessor 1302 also interfaces with further
devi ce subsifdtdhelicuptocassor 4802 hisarigterfapes with tfpuher(devie sliBdpsteraesuchl aspor t
1320, display.1322, keyboard 1324 speaker 1326, microphone 1328, random
access nenoﬁ‘%“%ﬂl\)ﬁpﬂ%@ﬁ uia(I4Ph i3 18, rssHgbres idafi displagnks 23ukeyhaasdnl3242, and

any ot her dﬁ)\éiaﬁgr f%yrﬁ%c%ﬁmne 1328, random access memory (RAM) 1330, a short-

range communications subsystem 1332, and any other device subsystems

generally labeled as reference numeral 1333. To control access, an RSM
(SIM/RUIM/USIM) interface 1334 is also provided in communication with the
microprocessor 1302. In one implementation, RSM interface 1334 is operable
with an RSM card having a number of key configurations 1344 and other
information 1346 such as identification and subscriber-related data as well as one
or more SSID/PLMN lists and filters described in detail hereinabove.

[0053] Operating system software and other control software may be embodied in
a persistent storage module (i.e., non-volatile storage) such as Flash memory 1335.
In one implementation, Flash memory 1335 may be segregated into different
areas, e.g., storage arca for computer programs 1336 as well as data storage
regions such as device state 1337, address book 1339, other personal information
manager (PIM) data 1341, and other data storage areas generally labeled as
reference numeral 1343. Additionally, appropriate network discovery/selection
logic 1340 may be provided as part of the persistent storage for executing the

various network discovery/scanning and accelerated selection procedures set forth




generally | abel ed as reference nuneral 1333. To control access, an RSM
(SAIMRUMUSIM interface 1334 is also provided in comrunication with the
m croprocessor 1302. In one inplenentation, RSMinterface 1334 is operable
with an RSM card having a nunber of key configurations 1344 and ot her
information 1346 such as identification and subscriber-related data as wel |
as one or nore SSID/PLWN lists and filters described in detai

her ei nabove. [00551 Operating system software and ot her control software
may be enmbodied in a persistent storage nodule (i.e., non-volatile
storage) such as Flash nenory 1335. In one inplenentation Fl ash menory
1335 may be segregated into different afeas, storage area for

t
coare 15ah MORTBetiffatRcin. SRUABbRRL O a%%% a%ﬁ?%%%gﬁl%? 82 RRHHES )
data 1341, mu} oishgirodidba %Ior@gﬁlt@tﬁ@gaShmeerr@terl aé@ﬁh@ﬁc@ﬁonr%@ﬁmce
nunmeral 1343. Additionally, appropriate network discovery/sel ection | ogi c

1340 may beingarmgatien, ets. p*asrspcxated tlnerqo’eutlsnssa stragt modygke TH8 ’é:»resmrmgwglet he
vari ous net very/scan ac Ierate sel ecti Qn cedures set
forth 26 Wﬂmﬁ S rigealiwe f«jsaHPlﬂ/e LRI HPrSanl {510r8n ot her
| ogi © ”Dd”'@cceﬁe%#%lééd&%ﬂlﬁé&’?rpd&% hfe&%ziﬂo‘i;@t' ng home net work

aut henti cation ocation Interrogation, etc. Associated therewith is a
st orage nodWIOS6]IA38ichorofsther isaghinpe seS%ﬂthdldbllﬁ |the tsarious Clapico bideis est
selection/scanning filters, capability indicators, et cetera, also
descri bed inra@ﬁﬁaamﬁ%rléO%ab@#é be[l@@@@l@.@ﬂ o @nglflsmg@t ﬂ@atmerfgﬂowmg faor t h
herein, the vari

under st ood SERCaRHRRLT Rptetif dhSe onutle fsfiing SL A 5Tty MbfgRe v
51 ot e e gt s <
i nf or mat i oninfarmatying askogisc sttmaufeofor dEt@minimigng sabst lof eppoiprapp fleguératye
;Lg?ggp |C¥1t ega?::fta gpee% mdgI no% decg(ﬁzﬁodggnt{tjg epr;[f(l);n%/at{o?lt Otrhgagl!lb%gf (E %pSr%g?ig%e of
frequency data for facilitating selective scanning by said wireless device; and a
logic structure for locating a network via selective scanning by said wireless
device using the subset of appropriate frequency data. In further embodiments, the
device logic may also include any of the following: a logic structure for home
network authentication; a logic structure for presenting select networks and related
data to the user for manual selection; and a logic structure for interrogating the
user for manual input of location data.
[0057}1t is believed that the operation and construction of the embodiments of the
present patent application will be apparent from the Detailed Description set forth
above. While the exemplary embodiments shown and described may have been
characterized as being preferred, it should be readily understood that various
changes and modifications could be made therein without departing from the

scope of the present disclosure as set forth in the following claims.




frequency data for facilitating selective scanning by said wrel ess device;
and a logic structure for locating a network via sel ective scanni ng by
said wirel ess device using the subset of appropriate frequency data. In
further enbodi ments, the device logic may also include any of the
following: a logic structure for home network authentication; a |logic
structure for presenting select networks and related data to the user for
manual selection; and a logic structure for interrogating the wuser for
manual input of l|ocation data. [00571 It is believed that the operation and
construction of the enbodinents of the present patent application will be
apparent fromthe Detailed Description &t forth above. Wiile the

exenpl ary eaﬁﬁg' S nd descri bed nay have been characterized as
bei ng preferre ?ﬁ??ﬁg%@@ﬁ%ﬁgg readi | y understood that various changes and
nodi fications could be made therein wi thout departing fromthe scope of
the present disclosure as set forth in the followng clainms. 27 WHAT I S
CLAIMED IS: 1 . A nethodethod &ecadcelesatingy naetankr selewionc by on voiyelesswiisar| ess

user equi pnent evi ce 2), conprising: upon discovering (902) at
| east one n"é{WP%%%E‘Sc%V}F& (%ég)éf)co’glﬁlgpngt | east one network's identity
i nformation; an p i i I i N J M.NL:Ng
(904) a subset o %a%g% %%gggg?fggﬁegﬁﬂcﬁg%@? %’r &%rglﬁg{ ﬁbg) gggéﬁ lﬁgét( 906)
by said w releasswblk’dédanciey infd@2gtior; hkadeby avoiding a full band scan for

| ocating a network. 2. The nethod for accelerating network selection by a
wirel ess UE deviependingon decoded jidemity anformptien, dejprarining Oy agabesitatve

scanning (906) Is erforned.in _on f an initial.scan proced nd a
backar ound SERRPe SRR Gt By feclive SPrise B BY P MER PR eect s on
by a wirel e@@zy%eﬁgybﬁﬁdﬁ%ogﬁl%ﬂ%?& loBatilc2h MetlvaRk. Cl @i m 2, wherein
sai d sel ective scanning (906)
2. The method for accelerating network selection by a wireless UE
device (102) as recited in claim 1, wherein said selective scanning (906) is

performed in one of an initial scan procedure and a background scan procedure.

3. The method for accelerating network selection by a wireless UE
device (102) as recited in claim 1 or claim 2, wherein said selective scanning (906)
is performed upon power-up or upon losing coverage of a network with which said

wireless UE device (102) was previously registered.

4. The method for accelerating network selection by a wireless UE
device (102) as recited in claim 1, claim 2 or claim 3, wherein said at least one
network’s identity information is decoded (904) to generate geographic region

information relative to said wireless UE device’s location.




is performed upon power-up or upon | osing coverage of a network with which
said wreless UE device (102) was previously registered. | 4. The nethod
for accelerating network selection by a wireless UE device (102) as
recited in claiml1, claim2 or claim3, wherein said at |east one
network's identity information is decoded (904) to generate geographic
region information relative to said wireless UE device's location. 28 5.
The nethod for accelerating network selection by a wireless UE device (102)
as recited inclaiml, claim2, claim3, or claim4, further conprising:

if nmultiple networks are |located by said wirel ess UE device (102) via

sel ective scanning (906), applying (908% a prioritization schene for

chooeL 9, (910) o e el oA FBio S % sl e W e

accel erating netviork sel ection ) as recCited in
claim1, cl@vieq102ha facked @ cRifi IMcthimf 248y 3, CREMiS4, Mither dorptidihg! e
networks are located by said wirel ess UE device (102) via sel ective

scanni ng ( 9enyltipie petworks oo sicated( Byt Gpidawiratess AU alevivet WORk vicoselesivei ce.

7. A systemfor, ac e rk sel ection b%j}?a wi r el ﬁss .user

93)11_5,)«?ratin n

equi prient (YRS #BRYINE dAYF) &i RGOrIiEAINR, siisBicaPe cPEQYRRLPYY) o

di scoveri ngge(rﬁ@@l)arﬂétvs‘o?l@ﬁ&r pﬁc@etwork via scanning, for decoding (904)
S

said at | east one networ entity information; and neans for

determ ning (904) a subset of appropriate frequency data dependi ng on
decoded identity information, said subset of appropriate frequency _data
for facilitating-sel ctha methehben aecelaatyg metwerkdselpetiane by amvispdeascEE( 102) ,

th b i, di. |1 band for .| i t. . A wrel
e eb YO W] 0 3 T Shoba s kel A
network's i gegiitipte nBfvrBlakOToddRNby said wireless UE device (102) via selective

scanning (906), manually choosing (910) a particular network for service.

7. A system for accelerating network selection by a wireless user
equipment (UE) device (102), comprising:

means, operable responsive to discovering (902) at least one network via
scanning, for decoding (904) said at least one network’s identity information; and

means for determining (904) a subset of appropriate frequency data
depending on decoded identity information, said subset of appropriate frequency
data for facilitating selective scanning (906) by said wireless UE device (102),

thereby avoiding a full band scan for locating a network.

8. A wireless device (1300), comprising:

a logic structure (1340) for decoding a network’s identity information upon
discovering said network; and

a logic structure (1338, 1348) for determining a subset of appropriate
frequency data depending on decoded identity information, said subset of
appropriate frequency data for facilitating selective scanning by said wireless

device (1300), thereby avoiding a full band scan for locating a network.




di scovering said network; and a logic structure (1338, 1348) for

determ ning a subset of appropriate frequency data dependi ng on decoded
identity information, said subset of appropriate frequency data for
facilitating selective scanning by said wireless device (1300), thereby
avoiding a full band scan for locating a network. 29 9. A nethod for

accel erating network selection by a wreless user equipnent (UE) device
(102), conprising: authenticating (1004) by said wireless UE device with a
hone network node upon discovering (1002) a network, whereby said wreless
UE device (102) obtains (1006, 1008, 1010) appropriate network |i st

i nformati on and associated frequency dédta based on its |location; and

selectively scanfiing (1 by said,wi el ess UE device (102) fqgr locating a
net wor k usi ng a?ﬂ I eas‘{‘ %%%’)ng Yogai%cfe!fﬁ%tﬁ%ﬂ’i@{’%&n ‘ﬁ%}ﬂ? I%?’s?’ W%@S?Srrgﬁron and
associ ated § 13@@@}5@%{] AicelQo2 T henRishd for accel erating network

sel ection byc[a Wre eEg? UE ](gev? cenﬁotzﬂ)%das recited in claim9, wherein

sai d sel ective saudiriticgtiid 1004)i by seit foralesd UB deecofwitn ai lmé aletvgarkn
procedure and, a background scan_procedure. 11. The nethod for accel erating
networ k sel 24§ W%&%ﬁo‘(ﬁr%l égngﬁneWc@h@W)Sa&Ewﬂ@&sﬁé@ daviee 41949 or
cl aim 10, I L d i i 12) f.ar med

pover - up or Dunen 986 CRHOYSraf R etk Rt bR R R e tBed . e
devi ce (102freqwehcpidatd ussd ynigdosdtwhednd 12. The nethod for accel erating
network selection by a wireless UE device (1012) as recited in claim9,
claim10 or cl aisplectivelyhsasningd 40 2 )dppsadwiealess W wdawick (192) for hdaskinat on

comri ses. PLELRH Sl AcCPSRNEtIO LS Rr SheLL el VIkbSS s Rk Rab G Gl | ©

associated frequency data.

10.  The method for accelerating network selection by a wireless UE
device (102) as recited in claim 9, wherein said selective scanning (1012) is

performed in one of an initial scan procedure and a background scan procedure.

11.  The method for accelerating network selection by a wireless UE
device (102) as recited in claim 9 or claim 10, wherein said selective scanning
(1012) is performed upon power-up or upon losing coverage of a network with

which said wireless UE device (102) was previously registered.

12.  The method for accelerating network selection by a wireless UE
device (1012) as recited in claim 9, claim 10 or claim 11, wherein said appropriate
network list information comprises preferred access networks, preferred visited

Public L.and Mobile Networks (VPLMNSs), and forbidden VPLMNSs.




13. A method for accelerating network selection by a wrel ess user

equi pnent (UE) device (102), conprising: interrogating a user (1202) for

| ocation information relative to where said wreless UE device (102) is

| ocat ed; and based on said |ocation information provided (1204) by said
user, selecting (1206) by said wireless UE device (102) a particular
network on a specified frequency for obtaining service. 14. The nethod for
accelerating network selection by a wireless UE device (102) as recited in
claim 13, wherein said appropriate |location information provided (1204) by
said user conprises at |east one of a country's nanme and a country code.
15. A renovabl e storage nodule (RSM (224) operable to be coupled to a

wi rel ess device 02), coppri sing: dat abase struct.ure,(800E) .popul ated
W o plural s oyir e e Rnfefts e BBk S v T BEREE o1 1 s
associ ated w t h @ueahsaIPEHetel(109)epaypridREa 1temoperable to be

downl oaded to said w reless device (102)" and a | ogic application operable
for downl oadi ng inersmadngiar edee € $20Bvioc dodatioR) infornmsiohirelatize t6 vdgueneyd dat a

itemresponsive to recei vé n% a particular network identifier fromsaid
wirel ess deVitelesy Ybdevien{192) iy lopatgagnd r equency data itemfor nodul ating

ai d wirel ess dayiee oh SF LG DERANLAL phiade YA uaRetablifigl o Do

coupled to a wireless reci erern $ai d

particul ar fi2egyencyaidalieleb€ E QfideS ER020NE paftichlar h&GkeRCOh Ragsteiffed
speci fic frequency channel, and a range of frequencies that are allowed
for scanni ngeqienssifor oiitaiingserdieei ce (102). 31 17. The RSM (214) operabl e
to be coupled to a wireless device (102) as recited in claim15, wherein
said particular frequency data item conpri ses one of a

14.  The method for accelerating network selection by a wireless UE
device (102) as recited in claim 13, wherein said appropriate location information
provided (1204) by said user comprises at least one of a country’s name and a

country code.

15. A removable storage module (RSM) (214) operable to be coupled to
a wireless device (102), comprising:

a database structure (800E) populated with a plurality of network identifiers
wherein each network identifier is associated with a corresponding frequency data
item operable to be downloaded to said wireless device (102); and

a logic application operable for downloading to said wireless device (102) a
particular frequency data item responsive to receiving a particular network
identifier from said wireless device (102), said particular frequency data item for

modulating said wireless device’s scanning behavior.

16.  The RSM (214) operable to be coupled to a wireless device (102) as
recited in claim 15, wherein said particular frequency data item comprises one of a
frequency band, a specific frequency channel, and a range of frequencies that are

allowed for scanning by said wireless device (102).




frequency band, a specific frequency channel, and a range of frequencies
that are prohibited for scanning by said wirel ess device (102). 18. The
RSM (214) operable to be coupled to a wirel ess device (102) as recited in
claim15, claim16 or claim17, further conprising at |east one additional
dat abase structure populated with one or nore PLMN |ists operable to be
downl oaded to said wireless device (102). 19. The RSM (102) operable to be
coupled to a wireless device (102) as recited in claim15, claim16, claim
17 or claim 18, further conprising at |east one additional database
structure populated with one or nore WLAN |ists operable to be downl oaded
to said wreless device (102). 31

17. The RSM (214) operable to be coupled to a wireless device (102) as
recited in claim 15, wherein said particular frequency data item comprises one of a
frequency band, a specific frequency channel, and a range of frequencies that are

prohibited for scanning by said wireless device (102).

18.  The RSM (214) operable to be coupled to a wireless device (102) as
recited in claim 15, ¢laim 16 or claim 17, further comprising at least one additional
database structure populated with one or more PLMN lists operable to be

downloaded to said wireless device (102).

19.  The RSM (102) operable to be coupled to a wireless device (102) as
recited in claim 15, claim 16, claim 17 or claim 18, further comprising at least one
additional database structure populated with one or more WLAN lists operable to

be downloaded to said wireless device (102).




