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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 ogi es are integrated. [0004] In addition,

it is inportamhCiaGROeybhat in nost scenarios a full band scan can give
rise to inefficient utilization of radio resources. Relatedly, the tine to
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disclosure is directed to a systemfor accelerating network selection by a
wirel ess UE &P c8Yirenmpri, svinigh ovidl g furthes 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
more of the elenments: a logic structure operable to effectuate discovery
of at |east @0@ dghé{'cﬁlﬁ&ﬁ ththeaplés%%%s%HsHPé 311%(%(1 t?%c%'té?ﬁl e
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di scovered network's i1dentity information), wherein the particul ar
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scanni ng behavi or so that accel erated nefwork selection

ef f ect uat ed. device, comprising one or more of the eIements a logic struc}{cuxe 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



[0008] In yet another enbodi ment, the present disclosure is directed to a
schenme 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
informati on and associ ated frequency data by the hone network node to the
wireless UE HG8+i I in ¢ Vi el ect. i e
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upon conmuni cation with a home network, wherein the network |ist and
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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 [ 0010] A 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 with the acconpanyi ng drawi ngs wherein: [0011l] FIG 1
depicts a generalized network environnent wherein an enbodi nent of the
present patent disclosure may be practiced; [0012] FIG 2 depicts an
exenpl ary enbodi rent of a network environnent where a wreless user

equi pnent (UE) device is operable to accelerate network selection in
accordance with the teachings of the present patent disclosure; [0013]

FI GS. 3-7 depi . : ovi ded .for
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FI GS. 8A-8E depi ct additional exenplary database structures that may be
utilized by PagEcyla/fessinpiden.f aci | it at | ng accel erated network sel ecti on;
[0015] FIG 9 is a flowhart associated with an enbodi nent of the present
patent disclosure; [0016] FIG 10 is a flowhart associated w th another

enbodi ment ofRIEY PESTRAPTION ORI TIRSSRAWRGS(0017] FIG 11 i anot her

exenpl ary dat abase structure that nay be utilized for facilitating

accel erat ed 801k nset eonimee [RRIBInFHESL (A2 AntndirkeBs dERLE prédcavphrit S
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[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;
[001S5]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 [ 00201 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
general i zed wirel ess user equipnent (UE) of nobile equiprment (ME) device

102 may conprj rd. : v f : :
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handhel d conput i viceS) or a nobiTe comunicatl ons Ice (e.g.,

cel lul ar phongsrabie datecdaatd edwbaln dtietdon aviardmgaanablieachingsesfethe ippesenand
sendi ng nessages, web browsing, et cetera), or any enhanced personal

digital assiieHdigPEaye.devi ce or integrated infornation appliance capable
of email, video mail, Internet access, corporate data access, nessagi ng,
cal endaring and scheduling, information managenent, and the like, that is

preferably opgrrANEREDDESORIPTIORGF MU DRAWREsQtion and in a nunber of
frequency bands and/or radio access technologies (RATs). For exanple,

UE/ ME devi ce [8020]ayydpmraatienéthod loé thacplebetamtdne dephonye wahdofwiegdesndbes as
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device (with or without any renovable storage nodule or RSM such as a
Uni ver sal Sulséenemeers gehrsaeysanty dravi Usissplec Referrmgmpoabipehe 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. [0021] 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 may or may not ihclude packet-switched data

services. Depgndilfgquipthdib evEovRy e | . tnddile or
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for nobile deMicesthugivithdueeRkMar infrastructure of a d obal System
for Mbile Comruni cati ons (GSM -based carrier network, a Serving GPRS

Support Node [08EHBy vy ofsillexieapdn, fthe detvarkednviroAdeint 1604k leyyisbynednasytved
generalizatiqn, the PLNNs aof the WACN space 104 nmy conprise radio access
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System (UMIS) networks, or any 3 d Generation Partnership 8 Project
(3GPP) - conpl icaHBlah &elipk ((VéA&&) EPp 164, terPmay exlitt avgermebageiwetiolesnd

Mobile Networks (PLMNs) 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 HPLMNs, or
equivalent HPLMNs or EHPLMNS), visited networks (i.e., VPLMNs) 112, each
with appropriate infrastructure such as Home Location Register (HHLR) 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, UE 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 PLMN core network using a broadBand Internet Protocol (IP)-based

net wor k. WLANPafié& ; j h ' o WIMVART AV}
o UE devi e 103 onensaukEin. RARREe 2 IOl BI9GPEPY I Pases oL RE! Wi
i mpl ement ed ukmown afeguérelyy bafidwidihslands, petgeols. | Bt 802. ddbleadtERE some
802.11a, |EEE 802,119, H perLan and H perLan Il ~standards, W-Max standard
(I EEE 802. 16 #RBofipmmtgobe e "Plddhamay dieadreared, to rapigsenievapiouscebelar and

WACN and AN STACESS ol IO o Bt oV M NocoT e RIPRS corfelin Tethork®
st andar ds. FOiEnﬂiBﬁlteﬁt&@i@ns,%\,b,ﬂS may be interfaced with one or nore PLM\s
using the procedures set forth in the 3GPP TR 43.901, 3GPP TS 43. 318 and

3GPP TS 44. 311@023bkurenrs WS dewiide d92r &l apexibled ot witainatdroite Fiokewins eccedd AN
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environment 100 may be generalized into three broad 9
both of 'which may be generalized as any wireless AN that is operable to 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 II
standards, Wi-Max standard (IEEE 802.16 and IEEE 802.16¢), 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
43.901, 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 MVNGs as to PLMNs. Since each RAN, CN, or SN may be
provided with its own network identifier 11D code), nunerous RAN-CN- SN
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FIG 1. As dépicheyorkiidentdics (Up/qudeyawmerong RAN-GNesMitombigitpus syt

acquiring neta%ﬁ%l@q}{e{f}ei ﬁ&%o@k éx?x}cil(')ornnn?etnitoﬂ)@/.i aAEC\avﬂP ibrég sg:gnorlgleﬁ)w, various
network lists 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



to RAN segnent 202 that is coupled to a CN segnent 204 which in turnis
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
MANCI , MANC2 and MANC3, respectively. The CN segnent 204 is al so
illustrated with three OCNs: CN-1 210-1 (having an I D 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 MSNCl), 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 connectivity1 o two CNs, CN-1 210-1 and CN-2

210-2. I'n si nRAN sdpasdtit 202 tRANG 201208d 2 § WP 9EdHenttA4eehehsn AN iROBhH498- 3
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SN-2 212-2 (having 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. FEach 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.MSNC17;
[MCC.MANC1.MCNC1.MSNC2]; and
MCC.MANCI.MCNC2.MSNC2].
[0027] Likewise, the ID code combinations associated with RAN-2 208-2 are:
[MCC.MANC2ZMCNCI.MSNCI
[

I;
MCC.MANC2 MCNC1 MSNC2i;
[MCC.MANCZ.MCNC2.MSNC2];
[ ]

MCC.MANC2 MCNC3.MSNC2}; and

b



[ MCC. MANC2. MCNC3, MSNC2] ; and ]I [ MCC. MANC2. MCNC3. MSNC3] . [0028] The two ID
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 in an initial scan procedure
(i.e., when the device is not registered 8n any networks) or in a
background scan procedure (i.e. when the ‘device is registered on a

network). [0029] G ven the ¢MECHMBNOCEMORCSXERBIEI)Y network environment
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on, the storage nodul e(s) of the UE device may be updated wt
i nfornation network ID code information either in an initial scan procedure (1 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).

10029] 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 Il 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 nent, 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 menory?of a wirel ess device for
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[0031] Referring now to FIGS. 3-7, depicted therein are various exemplary
database sfructures 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 ot her
access networks is indicated in colum 3062 As illustrated, RAN-1

i nt er oper at esmakte aoghlkieanadthiRANS datkAtXes BORLKinRs o BAN Zar@s nebbr 38
WLANs, W.AN- A and V\?A%-‘C. Ref erence nuneral 308 rggf ers to tﬁlegaetszgre g
net wor ks suppBANsd Byfesernde pantiat H04r reRAM th deret off irede iR NS lidentifi@DBy their

Ref er ence nungr 10 refers to the various services supparted by each CN,
such as, e. QMIMW%%65V1%§W(bWQh RA @ édenpified- insotamnr Wder

Cel lular (Po lshke. o[ E 4 it | at abase
structure 408% ?rhg{h%r%?fe%é%?ol\ﬁiog%g 81.% i gﬁp%%gggggd%ggﬁdégg& ?;aék%sé?geﬁised
list or an enfHSIpPAReEDHSEd ahidSthe GkeaNYCros@idlbfiahdn®y dheneRiperdtiBly GRYa be
downl oaded to a UE device for facilitating network 'selection preférences
and prohi bi t i RfECHaT HANnyithoothee apspescneloforkhds ipdistadt ipatodurhn BGc| ossir e.

I n one enbodi.nent h tabase structure 400 is . canfigur a
opgrator-defilﬂg rdr%%‘ﬁ’mWWIi %eliqﬂgfat%gpé@h iaégmé’nfﬂ !B“'gllr\}?ﬁ %@ﬁgﬁemﬁﬂ Pk
whi ch shoul d jpgNcengi deless FeLRNGS @WL%@\I-O@%%@WMI@-@“%{&E@% q}uﬁ]‘r?e‘ilélo?’OS
access technol ogies, wherein the network | are popul ated by e

oper at or. | n rafest trethe conbneinmeks suigueteddivahrb @asticulat RAN 4RO tifey ibeolumn
configured as ngﬁ% nore user, network lists, with one |list per user using

the wirel ess Y& dBF/PEBCC NEMegHabif) Elerstadhe saaons sesyicangunnorieddosersh G, t he
users upon idgpfifyi 48, e MRl eSid %ﬁb@?xstem (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 IDs 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 [0033] 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 technol ogy, each RAN suﬁﬁorting one or nore core networks
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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 EHPLMNs) 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
(BS) or cell). Each individual cell is provided with an identifier, e.qg.,
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 nay be identified by a System | dentPfi cati on (SI D) paraneter and/or

a Network | de@ARi cat ilemméd¥oDbvEatRNBLIINS RSO MeBE8e@fin hbeoragidevith the
infrastructure, all cells broadcast the nmacro | evel PLMN identifiers such

that a wirel ed&degyng ecifdarytechuplogeyi Eer to@npiei shiatlpded totitedone, GBviviiased can
identify the W gl ess network 036] .Addjtionally, a subscriber is also

gi ven a uni quﬁ@%m%’ﬂ%@r %ﬁ@ﬁ&%é'na‘%/éﬁle}mlflﬁéﬁ@ﬁmrﬁedd’rf 3 pengHgEenying CC
cellular infr ur }kﬁ}ﬁg t. L f I e
of the par arre%?ii g{gq?ha?hg:%)%/ In cgﬁgé‘{#ﬁfémgg?%?g%geltd\?\%%g&ibge%\t%e S.
In GSM for elkanpfiestionhSIBYhseahber agdioVEl Neayaeldhtifisate@ SUIIVE G meds:.

[MCC] [MNC] [MN],. where [NCCLi identifies the country that the subscriber
is from [M\lgl?gﬁr@%m of thewetlglar pafvpstivstuner 4] celtrobiomidgst the mheroulaefuRL VDY
that identif.ies: ' ss UE devi.ce). [003 Fl GS. and, 513 depj ct
exenpl ary datlgglgé%&gtSWﬁ%ﬁhgte% VIR ﬁﬁ‘)}lcﬁe&gpr% g?%lﬁ%o&%r)l %ﬁhﬁgMooPg@frbr ed
in the UE/ ME @exteead @enshegliwirdlgsd@thvos EHPLMNs in connection with
facilitating network selection according to one enbodi nent. Reference
nunmer al 500A [P83@rAddivorllyasi wibdatiabas elst giveh ur enitthatdertidivpriisels can viast  of

[ MCC] 502A an C] 502B c i,natigns that may be identified as being the
same network .ephll\ﬁ\‘l gnééggngqr}?)@agicgﬂw@mnf%p% ‘g angl ey be 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
[MCCJIMNC] 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],
Le., [ABC], and networks 504 and 508 share the same [MNC] (i.e., [XYZ]).

[0038] Reference numeral 5008 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 [MCCI[ MNC] columm 520 identifies the [ MCC
and [ MNC] conbinations that match the IMSI's [MCC]/[MNC] part (i.e.,

Master Honme PLMN). A network name column 522 identifies the master network
by nanme. A hone network (E/ HPLMN) col um 824 includes a Iist of home

networks for ®astr (MAOEMBST esluniV2d MW@E&:@@HWCC? 2BAEMN®] 85RBLALLAY.
the [ MCC][ MNC] conbi nations identifying the hone networKks may be provided

in a prioritythet daich the AIMSIZnMECl/[MNO$ paiit dnal Masicodldye FAMNE “npdteneat ed
wherein an [ MCC] [ MNC] conhi nati.an t the top ha hi gher priority over
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priority over ' . i Cl |, Ok I Kj | so
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appended to tMCAINMNES epaits udhuse SRBBmdredtidn)shandeCCMNAIechbidaQbniay
indicate the highest priority. Were there is no priorify indicator stored,
al | PLM\s havderifyHie deihome Detwasks meiycheupioztlednin spsoriiy eudeni Bedetample,

uni quely identi f.yi each PLMN li.sted in the haone ist 524, .
wherei n t he %%‘:"' %ﬁ{)ﬁﬁq pﬁ@§1t%6lﬁ%/’rNP%ém8F%?fﬁ%f£Wﬁ’ﬂbedlﬂ |@&§&§ﬁiﬁ4ﬁ§ﬁ ‘E?&'%”Pﬁté‘?%de
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associ ated therew th. [0039]@1!% 61 %Iepi cts%aél%ft?g;&gxig’rr%ﬁpy[ at I;I/ISI%C]
structure 60GowiEnaion oehereides arhigeeragri@i avef eresotieotoatheaiighm Af exgliotor ks
that have direct, visitor relngéﬂi}vgnshi ps to one or npre honme networks

(including eG4y SHt< U MASTRENSF RS Vides iisacingin mdicorendicating thepriewty

and/ or subscrjrhgr pr M9 Qﬁéen‘é@ﬁ 45 thd BSaDRERRER L 4605 ijoerdméthce, a value of
[0] may indicate the highest priority. Where there is no priority indicator stored,
all PLMNs 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
[MCCd.MANCa]) as well as network combinations that can include CNs and SNis.
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 conmbination (e.g., a RAN/ CN conbi nat i on) is in service
or not. Addi téareralolyh tcciod @ﬁ&aﬁ@ﬁalOfFélhﬁlsﬁﬁce dataRasest il YekWieh RECUI¢ed
services and capabilities supported on the visited networks that are
identified in QEI umey6 b2 providadito BFhdica? deppatsubn recenyH astybomtiahdse., a

structure 70 tzed by, a UE device for custom zing the
network | i stmbgg‘i %‘Bgﬁ@gﬂni FSe’&’u%E’;?e(Pétné’tso‘def 1emallyn colunn 6/P td dhe idber
of networks e y e
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bet ween vari meswgﬂmhamrectdmiﬂeﬁuﬁszoﬁﬁﬂnme i ndi vidual countries and
supr a- natl onal geo]:%raphl c regions such as North Ameri ca, the European

Uni on, ﬁapwnmé@wmtai@a@strwgr@%%maamw behetilezdidt by | n
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| wh / t
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typically operates under a common e comuni cat1 ons regul atory re
It should be SagpreéclvjaﬂdelEydmeesHlthadwelyj dae sauttutd 200 tidladeayr 4 amgpeimnt
allows the wirel.es dewceto determ ne what country it is in when

exani ni ng t hé*REaRHD Wﬁeémo‘far%?upl_g?ﬂgﬁﬁ?hﬁa@smﬂl%@é@dﬂ 8d indigidugkeppitiiep agy
way of exanplyGy,, Mfo%a?é@ogsfﬁfﬁ%@ oMo YA e RordlRmcRicd e European 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 of 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
ABCD 756, may al so be provided with nmultiple [MCC] values, e.g., from 123
to 125. In another exanple, 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 nodule integrated with the wireless UE
device. [0041] 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
scanni ng and network selection. 18 Mreover, each country may have its own
regul atory requirements as to which list '$houl 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 each 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 nmay be scanned in bands D
and G Anal ogous to the initial scanning rocess | ogi ¢, the background

scanning 19 sbbers(B00GarELyD AL RGHEONAEI RSbME ﬂi&f&%é@%%&ﬂfc%ﬂ"ﬁﬁ&ﬂe%}.

provided therefor. As to the background scan interval, it may be
confi gured onAt He theiaskgisning scaecitrlvdgyit Inyast be hralfipgyedasi the odewid bnaa
single tinme p ter al | chnol ogi es. In addition, such

ar,a for t
confi gur at i on“dHt° O%nggcrﬁlr%%ﬁe SIS (M VAL | ex stnglee gy RasEBRET ofor pall
devi ce or by : : . I C F e
cetera), as i%\@%hk?gégégés?eﬁ%ﬁﬁgg’sﬁggﬁ%ggﬂaﬁo \r/laG%’l@%ﬁ%S’cPaet é{%gls&g dl@#%c %}f%%

descri bed el seeheryemioduichef fifcedante mabemayddSeh RSM ge.of HOAZ] R BelBrcORERCt
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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 800E 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 data.
As illustrated, the decoded network |dent|ty i nformati on may conpri se

SSI Ds, MCCs, as well as conbination codes’such as [ MCC. MANC] codes.
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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 cotresponding 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.
{0046} FI1G. 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 behavi or sq, that accel erated network

sel ection may be effectuated. [0046] FIG d is a flowhart associated with
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flowchart asspec@b@ee W Rl 38R0 Rekn, SR IR (A dLDRPHRSGHS 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] FIG. 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 commpnly owned co-pending U.S.
patent applications: (i) "NETWORK SELECTI GR SCHEME USI NG A ROAM NG BROKER

(RB)" filed ANBTWORK 2Q05/ERAMEMENT OBRNIK ERL/ (MER #6 Lijcand it pg SGBEEM
AND METHOD FOR PROVI DI NG NETWORK ADVERTI SEMENT 1 NFORMATI ON VI A A"22 ’
NETVORK ADVERTPISENENT MBROKER §,MXB)each iof etidphad b2, re 2085 ed hpghiteati on No.
11/ 116, 470; iﬂﬁgﬁﬁf} whi ch has heen referenced herei nabove. [0048] Upon
aut henti cat i R Mithefiraten opnd sddishmaniviafh comechene Withe thriome he
wireless UE | [ I royide kts. |ocation information Lo .the
hone net wor kq%\é\é’gﬁ((’ 6?%3&@%%6@@%%% ogfglralgﬁlegteo i ,ldet ]ﬁseici%ﬁg? i rmaﬁon to

i nformation (tke ghomeouetworkr agdonttades)ooanry he dateamhiathdrpandi RdaQs t he
di scovered network's Cell ID information. Based on the location informtion

suppl i ed by tRBOIEEHPEe(e g heonrryirgionowdes)s neyebabieterntnetdtdependieg aon the
sel ection of . ropriate net i,.st inf.or i 0 e.g., preferred access
net wor ks, pr ecygc?’r &t (’f%l?f\(ﬁ(gs &%@M&%ﬁ‘?r%Em%@% : %’négﬁ 18§§5{ﬂ ipfggmation
frequency datsappidPek ROCBYice, M&%&%ﬂ@glﬁaé he ogata eﬁ’ Q060is £ Qﬁg%gdlfof 0

transmt the network l'ist information assocl a requency 0 the
wirel ess UE deprapeiatd actworinbstr indbrmatizah éng s maefebledciect &l A twakshpaSerr@d 9.
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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 1012). [0049] 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 continuously updated in real tinme based on
data supplied by the UE device. That is, during the background scans of
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power -up of the UE device by a user, C provisione herew

oper abl e to iGurezspogding tbhke Uigetiof difol@eadn anta 1 1MDFEREIABed Shddusvigetivark
where the wireless UE device is |ocated (bl ock 1202). Responsive thereto,

the user can Ipréifn dé04ppd apiociated freguancyrdatni biarathabmay degntered or provided
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 inplenmented 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 conmuni cation frofhthe wirel ess device (bl ock

1252), the hgiee deiyueick, | the OpgiraldentirRsdamMibipasieaoN®d alektiRlidetiwotkeli st
and frequency data (e.g., expected technol ogies, carrier(s), and
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destination (plock 1254). Up rrival at 24 the destination, the user
i dentifies mogﬁh?;peﬁnﬁrbésc(@g)cgglggpﬁ]ati on to select. Thereafter, the

W rel ess devi i ifd AN 1. S: n j-u f or
those entri esm?ggglgliantf?geé)qu@g%%?ﬂp lne?lgteﬁlct)% @%@{éhﬁgﬁgq?%ﬁnﬁt g%]iB’orﬁ,e'
conti nui ng t doaéddriotatidd GnfckaBtionr erayl Grdagtehbptad | @Rhi BARIRABLIRN SBY¥He
integrated with entries fromexternal databases, e.g., entries in airline
ticketing/ r esttasron Syentses in aslingticketéngiemssontibn systbosnes ivoh adatcatrasés,
e.g., cal endar/pl anner t abases on the, devi ce, erein the .use . of ,a
“local time" %Bécgg}%&f’&da i S A affp? of Bl ey Bt GYigen o b
Accor di ngly, &8lo?Gt4186h] HmdT SarhBadednd 'aﬁt“/ahri%l!ﬁﬁ&y%a{s{%e%? rﬁélr!;]E ?ée’gﬁllﬁ‘@ en

powering up upon arrival or returning to coverage. exenp ock

1258, the uskecoardingbnt srleaivnapprmprivadel tisvérepacmiyetnesy ibat auioneatyd rehess
device or the wreless device can receive the tinme data fromthe network,
wher eupon t h@OVHEEIE HabPIhatip! pereiemingtp ¢o g eds esraplified ér bhackdo8at a

or calendar AL t¥er 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.
[00S3] FIG. 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 transmittet/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



[0053] 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 croprocess 1302 providing for the overal

control of Una}3@0lude QREr afolialBbePohshid BERTHNbEAbE FRorSURSYS heMi 3P4
which includes transmtter/receiver (transceiver) functionality for

ef fectuati ng thiP) imodidele BEamwitolesankil coamipaic dtlicons AdVeand PIAIr addvieytens
bands. By way of exanple, a w de r_ea& wi rel ess Tx/ Rx. nodul e 1306 and a
wirel ess AN TXPESSSIHpHOdE1os 398D 46 lipital sgnalt I@CesApISHAIRSF niscabaram ey &t v
shown, each T, d D ¢ i € iate Q ents such
as one or rmr%é :&gggﬁ% %II att?or Se(s%g;é@n@d{gﬁteggld@%g%@%%gg?ongﬁﬁa%ﬁéﬁg@r
filters, A/ DdmikiDoA ten¢efnaliteatichr @ﬁE%?i:di‘@ iUl 88y BiCepondingi 4R shanal
processors (DSPs), |ocal nenory, etc. will be apparent to those skilled
in the field @MBgmeanPranemeks with phiich the BIE delésé gnirgenddvetoc operate. ciit i on
subsystem 1304 _may, be de dent upon the _conmmunjgcations t war k ith
which the oF HevtRo R ABR SR B Giaer IR LB s teACh by voloe
conmmuni cat i oyngWsy sdBMubdQbichs operable with both voice and data

comuni cations. [0054] M croprocessor 1302 also interfaces with further

devi ce subsyd0@edd| Micctprasessauk303 alsy intepfatésowithdrtldr @vickIBsysems alickpes t
1320, display 1322, .key oards(l}'/iiz)fl speaker 1326, microphone 1328, random
access menor P igpEgpuippthErx 1318 sgaakpennlALBadiopley ki28s feyoard 3324, and

any other deyheq SUBSYSLGyphone 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.
[0055] Operating system software and other control software may be embodied in
a persistent storage module (i.e., non-volatile storage) such as Flash memory 1333,
In one implementation, Flash memory 1335 may be segregated into different
areas, e.g., storage area 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/PLWMN lists and filters described in detail

her ei nabove. [0055] Operating system software and other control software
may be enmbodied in a persistent storage nodule (i.e., non-volatile
storage) such as Flash nenory 1335. In one i npl enentation, Flash nmenory
1335 may be segregated into different areas, e.g., storage area for
conput er progmatie p@86diag wetibnas Alddidosildy agealtaregivens sutherapeievicRile
state 1337, address book 1339, other personal information nmanager (PIM
data 1341, antP4t nisr Raayidedt demgkectitatng gbameal noywhrkhetuhenticatiaf elosaiden

nuneral 1343.; i Li.onal.ly, r jat e twork di scoveryl ction logic
1590 may be-pntaiigeliBRotsY A ARBLRRE W IR Rt ubed BRI I8 6t atPge Rl

vari ous net WS IHPEBON alsy: J ti . set
forth 26 in the pr ecediSﬂ%QEid@ﬁné%?@%\g%?ﬁi@%ﬁgﬁ%?ﬁﬂg fgﬁﬁga*%lﬁfkgﬁw&%ﬁ%t her

| ogi ¢ nodul e et £848a,iagsopdasvribladlinf datail Aeidindbaveng hone net wor k

aut henti cati cation .ipnterrogation, etc. Associated therewith is a
st or age mduﬂ@"%@gé Yisy of &BP n@a‘ﬁﬁégs Sef dpehMereinstibe Yasioani gihddeks of

sel ection/sc | 1 GARARkLI 1.hd] S, . .et te lSQ.
described in g‘%lglgﬁ E]#é%eﬂ%%%ove.@?386&%1]&5?%&5?%%]8?“?1% afz%aéﬁf}i?g@“%?n&‘&t h
herein, the Vagicossudtogi opblabtkso Oéffecthdte! @560 HRY I & all 0B SHRUIRtEk via
understood as conprising at least the following:" a 1logic structure

operabl e to &f#BURZatelalie cbushye oforadedaging tbmeatnisaswoioke vigiwosicanidentty a

T I I AT

; Iro S? gg ney. edah@ drpendhpdoRNadleaede then BNt hfdnldtodr RET Qbset N SPBRPL0
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. [0057] It is believed that the operation and
construction of the enbodinents of the present patent application will be
apparent fromthe Detail ed Description se57forth above. Wiile the

exenpl ary enbodi nents shown and descri bed”may have been characterized as
bei ng prefer VMéHAT IS €hauMEDdSr eadi | 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 IS

CLAIMED I'S: 1. A pethoq for, accel erating network, selection by a wreless
user " equi prent . DB, ot MEIn Qe S) SoRRBeE Mol SRR (B BpteG e
wirel ess UE dgyibeRnf I02)ddvicddbands d'oq%};siiﬁ%':ed on a per-radio access
technol ogy basis as provisioned i'n afirst |ocal database structure
(800B); upon di scenaaningg(A0202y siid veasitsson€ detiow( KWA)iia maids idedifitdnon a
decoding (904) said at |east one network's. identity information, wherein
sai d i dent i t §ETAHQATREES &fﬁﬁealﬁswi & a9 RIGHISIGEEi 18R THSt IQf@hPRiePpRsh SBIEE des

correspondi n%OtO(B at |east one of a radio access network (208-1 to 208-3),
a wWreless core r)l’etvvork (210- 1 to 210-3) and a wireless service network

(212-1 to 212-3) dbh@pdedvérmg@(R0A)ndteleannieched ok ndageresiannad decoding
' nterrogat n&(ﬁ) Ss%(i:(? na? feggtalong arge?\?/gfkqs Sitdregt(i:ttyurir?foﬁrggt?gg, \l))v?lzree?n Osr;iids 6}idgn‘[ity
information comprises a combination of identification codes corresponding to at
least one of a radio access network (208-1 to 208-3), a wireless core network (210-
1 to 210-3) and a wireless service network (212-1 to 212-3) disposed in an
interconnected arrangement; and
mterrogating a second local database structure (800E) based on said
decoded identity information to determine (904) a subset of appropriate frequency
data for selective scanning (906) by said wireless UE device (102), thereby

avoiding a full band scan for locating a network.,

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 lor claim 2, wherein said selective scanning (906)
1s performed upon power-up or upon losing coverage of a network with which said

wireless UE device (102) was previously registered.



decoded identity information to determ ne (904) a subset of appropriate
frequency data for selective scanning (906) by said wireless UE device
(102), thereby avoiding a full band scan for locating a network. 2. The
met hod for accelerating network selection by a wireless UE device (102) as
recited in claim1, wherein said selective scanning (906) is performed in
one of an initial scan procedure and a background scan procedure. 3. The
met hod for accelerating network selection by a wireless UE device (102) as
recited in claimfor claim?2, wherein said selective scanning (906) is
performed upon power-up or upon |osing coverage of a network wi th which
said wreless UE device (102) was previa?sly regi stered. 28 4. The net hod
for accelerating network selection by a el ess UE device (102) as recited
inclaim1, claim2 orTatahethdd fhesgeRrgaigdnatwdreagicdiog bypet wordiess UE
identity |nfornat|on (S decodedﬁéa04) t o generate geographic region

i nformati on EeYiaei(V@2x & sesitgdvin cddias s, URime ot slam dowhpisin s&d AHeasrwmsod

for accel eratin selection b UE device . .
Feci tod 1 n oParbr WREIAP SHSERAR 3 BeSeEIdma Orericiile Sty feion
mul tiple net mma@d@ramwt@@amw%legsw&ézﬁéé‘s Weadlgii ce (102) via

sel ective scanning (906), applying (908) a prioritization scheme for
choosing (910) a particular network for service. 6. The nmethod for

accel erating net rk sﬂ]ectlg ty a wreless UE device (102) as recited in
claim1, claim 2, cl ai M8 Mepod | far mcgeleratimghastwogkpelesting: by jar Wiisless JUE

networks are %\H‘c‘é‘ ﬂﬁg% ré&Lﬁ W6 n(egocf%‘{'ﬁl Qe&a gﬂipgl)alr}{'@fﬁﬁlllcﬁ‘ to'rﬁlprism

scanni ng (90 00si ng bar net Wor 'K RIS

7. A Wwirel es§ makipleqeipomketare LLEeat@@\blyC@i& 10i29leKOUPY 164108 (1 0BAMS é‘e@éctwe
scanning (902) by said wireless UE device (102) in bands identified on a

per-radi o ac¥@8s8inge MOl agplnagi @08y prvivrisizetied schemef farsehdasing (910) a

particular network for service.

6. The method for accelerating network selection by a wireless UE
device (102) as recited in claim [, claim 2, claim 3, or claim 4, further comprising:
if multiple networks are located by said wireless UE device (102) via selective

scanning (906), manually choosing (901) a particular network for service.

7. A wireless user equipment, UE, device (102) comprising:

means for scanning (902) by said wireless UE device (102) in bands
identified on a per-radio access technology basis as provisioned in a first local
database structure (800B);

means, operable responsive to discovering (902) at least one network via
scanning, for decoding (904) said at least one network’s identity information,
wherein said identity information comprises a combination of identification codes
corresponding to at least one of a radio access network (208-1 to 208-3), a
wireless core network (210-1 to 210-3) and a wireless service network (212-1 to

212-3) disposed in an interconnected arrangement; and



dat abase structure (800B); neans, operable responsive to discovering (902)
at | east one network via scanning, for decoding (904) said at |east one
network's identity information, wherein said identity information
conprises a conbination of identification codes corresponding to at |east
one of a radio access network (208-1 to 208-3), a wreless core network
(210-1 to 210-3) and a wireless service network (212-1 to 212-3) disposed
in an interconnected arrangenent; and 29 neans for interrogating a second
| ocal dat abase structure (800E) based on said decoded identity information
to determine (904) a subset of appropriate frequency data dependi ng on
decoded identity information, said subsetzof appropriate frequency data
for facilitating selective scanning (906) %y said wreless UE device
(102), thereby aveaicdhsdomintertdgdiianch semndfiotall dgaidsagtractune{$W0TK). based on

said decoded identity information to determine (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.



