I  SYSTEM AND METHOD FOR ACCELERATI NG NETWORK SELECTI ON BY A W RELESS USER
EQUI PMENT (UE) DEVI CE USI NG SATELLI TE BASED PCSI TI ONI NG SYSTEM REFERENCE
TO RELATED APPLI CATION(S) [0001 ] This application discloses subject matter
related to the subject matter disclosed in the follow ng conmonly owned
co-pending U.S. patent application(s): (i) "SYSTEM AND METHOD FOR

PROVI DI NG NETWORK  ADVERTI SEMENT | NFORVATI ON VI A A NETWORK ADVERTI SEMENT
BROKER (NAB)," filed April 28, 2005; Application No. 11/116,470, in the
nane(s) of. Adrian Buckley, Paul Carpenter, Nicholas P. Al fano, and Andrew
Al'len (Attorney Docket No. 1400-1036US); (ii) "NETWORK SELECTI ON SCHEME

USI NG A ROAM NG BROKER (RB)," filed April 28, 2005; Application No.
11/ 116,461, in the name(s) of: Adrian Buckley, Paul Carpenter, N cholas P.

Al f ano, and r . r cket}, NQ. .1400- 1037 o L1ii) " SYSTEM
AND METHCD FW&@D&Q “@S@é@%&%l 5% NI Wk &g IER PVENT
(UE) DEVI CE, "BYiA SIIvlehS Q{1 TR kLB NMENTAGPE) DatVIeH: NSING SATE A THane( s)
of : Adrian Buckl ey, Andrew ABASEDdHASIGIOBEMIG SH&IdEyvison (At t orney Docket

No. 1400-1041US); each of which is hereby incorporated by reference in
their entirety. FIELD OF THE D SCLOSURE [ 0002] The present patent

di scl osure g@p@@%ﬁgf?%ﬁﬁr%pQtrppf_ﬁb%aﬁcﬁqn(sgetvvor ks. More particularly,

and not by way o he present "patent application is
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system (SBpg)sgloged BACKtRoOUND! lowing commonly owned co-pending U.S. patent

application(s): (i) “SYSTEM AND METHOD FOR PROVIDING NETWORK
ADVERTISEMENT INFORMATION VIA A NETWORK ADVERTISEMENT
BROKER (NAB),” filed April 28, 2005; Application No. 11/116,470, in the
name(s) of: Adrian Buckley, Paul Carpenter, Nicholas P. Alfano, and Andrew
Allen (Attorney Docket No. 1400-1036US); (ii) “NETWORK SELECTION
SCHEME USING A ROAMING BROKER (RB),” filed April 28, 2005;
Application No. 11/116,461, in the name(s) of: Adrian Buckley, Paul Carpenter,
Nicholas P. Alfano, and Andrew Allen (Attorney Docket No. 1400-1037US); (iii)
“SYSTEM AND METHOD FOR ACCELERATING NETWORK SELECTION
BY A WIRELESS USER EQUIPMENT (UE) DEVICE” filed even date
herewith; Application No. ____, in the name(s) of: Adrian Buckley, Andrew Allen
and G. Scott Henderson (Attorney Docket No. 1400-1041U8); each of which is

hereby incorporated by reference in their entirety.

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 using a satellite-based positioning system: (SBPS).



[ 00031 When a wirel ess user equipnent (UE) device is first powered up or
when it 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 associ at ed
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
possi bly selecting a National Roam ng Partner (NRP). Today, such a ful
scan already takes a fairly long tinme in a dense or conplex radio

envi ronnent, which will be further exacerdbated when additional frequency
bands are injsodypedand nore access technol ogies are integrated. [000411n
addition, it is inportant to note that in nost scenarios a full band scan
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[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 following operations: determining the wireless UE device’s location by
using a satellite-based positioning system (SBPS); determining if the wireless URE
device’s location is within an area defined by a plurality of corners, each corner
being defined as a longitude coordinate and a latitude coordinate; based on
determining that the wireless UE device’s location is within a particular area,

applying a subset of appropriate {requency data for selective scanning by the



UE devi ce using the subset of appropriate frequency data. 1000611n anot her
enbodi nent, the present disclosure is directed to a wireless UE device,
conprising one or nore of the follow ng el enents: a receiver operable to
facilitate determ nation of the wireless UE device's |ocation by using
appropriate SBPS signaling; a logic structure for determining if the
wreless UE device's location is within an area defined by a plurality of
corners, each corner being defined as a |ongitude coordinate and a

| atitude coordinate; a logic structure for selecting, based on determ ning
that the wirel essUE device's location is within a particular area, a
subset of appropriate frequency data for Xel ective scanning by the
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scanning by the wireless device using the subset of appropriate frequency data.
[0007] In another embodiment, the present disclosure is directed to a system for
accelerating network selection by a wireless UE device, comprising one or more
of the following elements: means for determining the wireless UE device’s
location by using SBPS; means for determining if the wireless UE device’s
location is within an area defined by a plurality of corners, each comer being
defined as a longitude coordinate and a latitude coordinate; means for selecting,
based on determining that the wireless UE device’s location is within a particular
area, a subset of appropriate frequency data for selective scanning by the wireless
UE device; and means for locating a network via selective scanning by the
wireless UE device using subset of appropriate frequency data.
[0008]In a still further embodiment, the present disclosure is directed to a
removable storage module (RSM) operable to be coupled to a wireless device,
comprising one or more of the following elements: a database structure populated
with a plurality of geographic areas, each being identified with a set of corners that

are specified in terms of longitude and latitude coordinates, wherein each



geographic area is associated with a correspondi ng frequency data item
operable to be downl oaded to the wireless device; and a | ogic application
operable for downloading to the wireless device a particular frequency
data itemresponsive to receiving a location indication indicative of the
W rel ess device's position, the particular frequency data itemfor

nodul ating the wirel ess device's scanning behavior. Preferably, the
particular frequency data itemis determ ned by determ ning in which
geographic area the wireless device is |located. 10009] In yet another
enbodi ment, the present disclosure is directed to a schene and associ ated
structure for accelerating net wor k sel ectd on by a wireless UE device,
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nore conpl etfleviohckomspréniag nge of mdve odribo o lening aferathmsppesadingpamedified
data channel associated with SBPS from a repeater to the wireless UE device,
wherein the modified data channel includes frequency data relating to locally
available networks; upon receiving the modified GPS data channel, decoding the
modified data channel by the wireless UE device to determine a subset of
appropriate frequency data for selective scanning; and locating a network for
service by the wireless UE device via selective scanning using the subset of
appropriate frequency data.
[0010] Relatedly, in a still further embodiment, the present disclosure is directed to
a wireless UE device operable to accelerate network selection, comprising one or
more of the following elements: means for decoding a modified SBPS data
channel broadcast from a repeater to the wireless UE device, the modified data
channel including frequency data; means for determining a subset of appropriate
frequency data for selective scanning; and means for locating a network for

service via sclective scanning using the subset of appropriate frequency data.



di scl osure may be had by reference to the follow ng Detail ed Description
when taken in conjunction with the acconpanyi ng drawi ngs wherein: [0012]
FIG | depicts a generalized network environnent wherein an enbodi nent of
the present patent disclosure nay be practiced; [0013] 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; [0014]

FI GS. 3-7 depict various exenpl ary database structures provided for
facilitating accel erated network selection by a wireless UE device in
accordance with one enbodi nent of the present patent disclosure; [0015]

FI GS. 8A- 8E miepichradditriiooal 0eXep! B\ Watakase structures that may be
utilized by a UE device for facilitating accel erated network sel ection;

[0016] FI G [90bHp cteeanatiier priesemdiyg priahe enddexenp| @ e girbadi anrit of a
dat abase structure that may be utilized by a wirel ess UE device for
facilitating'SCAeMES &ratt Byl hadhapralersaredeithp foHowbwoPetmled Wesdiptios when

t eachi ngs of - e i.sclosure; 100171 10 is a flowchart
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anot her exenpl ary schenme for facilitating accel erated network ection in

accordance ®f the pigecnigatemi digslosfiret mey fegwecrticegat ent  di scl osure; [0019] FI G
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DETAI LED DEB(Rd@ledﬂ\sie@fltﬂfﬁ'E (ERAMMNGH the present patent disclosure;
[0014]FIGS. 3-7 depict various exemplary database structures provided for
facilitating accelerated network selection by a wireless UE device in accordance
with one embodiment of the present patent disclosure;
[0015FFIGS. 8A-8E depict additional exemplary database structures that may be
utilized by a UE device for facilitating accelerated network selection;
[0016FFIG. 9 depicts another presently preferred exemplary embodiment of a
database structure that may be utilized by a wireless UE device for facilitating
accelerated network selection in accordance with the teachings of the present
patent disclosure;
[0017}FIG. 10 is a flowchart associated with an embodiment of a scheme for
accelerating network selection using satellite-based positioning data;
10018} F1G. 11 is another exemplary scheme for facilitating accelerated network
selection in accordance with the teachings of the present patent disclosure;
[0019]FIG. 12 depict a flowchart associated with a further embodiment of the
present patent disclosure; and
[0020] FIG. 13 depicts a block diagram of an embodiment of a wireless UE device
operable to accelerate network selection according to the teachings of the present

patent disclosure.



[ 0021] A system and net hod of the present patent disclosure will now be
described wth reference to various exanples of how the enbodi nents can
best be made and used. Like reference nunerals are used throughout the
description and several views of the drawings to indicate |ike or
correspondi ng parts, wherein the various elenents are not necessarily
drawn to scale. Referring nowto the drawings, and nore particularly to
FIG 1, depicted therein is an exenplary generalized network environnent
100 wherein one or nore enbodi ments of the present patent disclosure may
be practiced. A generalized wreless user equi prent (UE) or nobile

equi pnent (ME) device 102 nay conprise arfy portable computer (e.g.,

| apt ops, pahmmmlzai_grD@@@ﬁbﬁl‘ﬁ)thPﬂﬂW@@)l@@Wl%é or a nobile

comuni cations device (e.g., ce | ar phones or dat a-enabl ed handhel d
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cetera), or any enhanced personal digital assistant (PDA) device or
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renovabl e storage npdul e or  RSM such as a Universal Subscriber ldentity
Modul e (US| WPbdareguimaev@BFe devicer 104 amy egmppiaelaey (ruiabje eamputes (e.g.,
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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
mobile equipment (ME) device (with or without any removable storage module or
RSM such as a Universal Subscriber Identity Module (USIM) card, Removable
User Identity Module (RUIM) card, a Subscriber Identity Module (SIM) card, or a



also with or without such RSMs. [0022] By way of illustration, the network
environnment 100 is envisioned as two broad categories of comrunication
spaces capabl e of providing service to UE device 102 wherein acquisition
of network advertisenment information may be acconplished in accordance
with the teachings set forth herein. In wide area cellular network (WACN)
space 104, there may exi st any nunber of Public Land 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 roam ng, WACN space 104 can

i ncl ude a nunber of hone networks 110 (i.%., honme PLMNs or HPLMNs, or
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That is, at least in some enbodinents, the term"PLM' KT be deened to
represent v ithe sovapee REsa(Brandgwhether ‘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 EHPLMN), visited networks (i.e., VPLMNSs) 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
Project (3GPP)-compliant network {(e.g., 3GPP or 3GPP2), all operating with well
known frequency bandwidths and protocols.  That is, at least in some

embodiments, the term “PLMN” may be deemed to represent various cellular and



wi rel ess technologies (e.g., WAAN, WMax, public safety network

i npl ementations, etc.). [0023] 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 wreless
LAN (WLAN) arrangenents 120, both of which nmay 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
networ k. WLAN arrangenents 120 provide short-range w rel ess connectivity
to UE device 102 via access points (APs)8 or "hot spots,” and can be

i npl enent ed a of andard e. I
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as well as W.AN technol ogi es), one or nore core networks and one or

more ser vi cRIONEdanBRME TSNS W irdhessenelinegtisiy et Whr Kevice 102 vza 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).

[0024] 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 PL.MNs 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 WILLAN (I-WLAN) arrangement.

[0025]Based on the foregoing, it should be recognized that the service
infrastructure of the network environment 100 may be generalized into three broad
segiments: one or more radio access networks (RANSs) (which can include cellular
band technologies as well as WLAN technologies), one or more core networks

(CNs), and one or more service networks (SNs). Depending on network



9 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 equi pnent across multiple owners
are sonetines wused to create Mbile Virtual Network Operators (MVNGs). In
sone enbodi nents, the teachings of the present patent disclosure are
equal ly applicable to MVNGCs as to PLMNs. Since each RAN, CN, or SN may be
provided with its own network identifier (ID code), numerous RAN- CN- SN
conbi nati ons may be available in the network environment 100. As will be
seen below, various network lists and associated data (e.g., user- or
operator-preferred networks (access or Visited), user- or

oper at or - pr glinBishgsl aR@hPOLKSts (AGL 88% i @LIVES hfREhents, $heh PANNBIMOSHport
capabilities, frequency data (bands, channels, frequencies, etc.)
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FIG 1. As depicted, wireless UE/ME device 102 1s opera di sposed for
acqui ri ng nettwork ladyemdi seswentted ndavz nltd. omssni- aos caenitogpfafamed nadRAbiks
segnent 202 that is .coupled to a CN segnent. 204 which in turn is coupled to
an SN segnefEcs6er “rﬁFf‘éﬁ» RN Ca c@eTatpipRiohiRifadenctwarky (aggessior WANED, Higk- 2

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.

[0026] 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
RAN segment 202 that is coupled to a CN segment 204 which in turn is coupled to
an SN segment 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 RAN-3 208-3, which are identified with the network codes MANCI, MANC2
10 and MANC3, respectively. The CN segnent 204 is also illustrated with
three CNs: CN-1 210-1 (having an ID code of MCNClI), CN-2 210-2 (having an
I D code of MCNC2) and CN-3 210-3 (having an I D code of MCNC3). Likew se,
the SN segment 206 is illustrated wth SN-1 212-1 (having an | D code of
MSNC1l), SN2 212-2 (having an |ID code of MSNC2) and SN-3 212-3 (having an
| D code of MSNC3). [0027] By way of exanple, RAN-I 208-1 is operable to
support connectivity to two CNs, CN-1 210-1 and CN-2 210-2. In simlar
fashi on, RAN-2 208-2 supports three CNs and RAN-3 208-3 supports only one
CN. Each CN supports connectivity to onéor nore SNs: e.g., CN-3 210-3
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may be obtaimed ¢wr] Qwoplomsn@g aHMirsesliy of'M@N(Ef)Y'(I‘!Q 1 heovaiQusy RANCN- SN
conbi nations that the wirel ess UE device 102 can potentially discover and
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[ MCC. MVANC2. MENGNOBNC21; [ MCC. MANC2. MCNC3. MSNC2J; and [ MCC. MANC2.

MCNC3. MBNC3 . J.

[0027}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.MANCI.MCNC1.MSNC1];
[MCC.MANCI.MCNCIMSNC2]; and
[MCC.MANCI.MCNC2MSNC2].

[0028] Likewise, the ID code combinations associated with RAN-2 208-2 are:

[MCC.MANC2Z.MCNCI1.MSNCI17];
[MCCMANC2.MCNCILMSNC2];
[MCC.MANC2.MCNC2 MSNC2];
[MCC.MANC2.MCNC3.MSNC2]; and
[MCC.MANC2.MCNC3.MSNC3].

[6029] The two ID code combinations associated with RAN-3 208-3 are:

[MCC.MANC3.MCNC3.MSNC2] and [MCC.MANC3.MCNC3.MSNC2].  As



[0029] The two I D code conbinati ons associated with RAN-3 208-3 are:

[ MCC. MANC3. MCNC3. MSNC2] and [ MCC. MANC3. MCNC3. MSNC2] . As Il 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 ID code information either
inan 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
regi stered on a network). [0030] G ven the diversity of the exenplary
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card 214 isndparadDecode befocmapbedither WEANEnEli swan Ifi2ccdrer(@en wigemtber

of network | ists.and associ at ed frec%uenc% data may be provisioned by
net wor k opefl &6 & N Ie2Is{ffef RrANSMIVETIEY cddpta Anekeraencdrcageniogedyrs (e r st

turned On’Wwﬁﬂ%%@&ﬁsﬁgggﬁﬂfﬂg?&@&k E devi ce may be updated with any

information stored in I h one enbodi nent, the RSM coul d be

progranmed [MBONGiwea thesdivesity et tht regaa@nay hdheHEIRhREnMBAN 100 descrisiap! i ed

to a subscriber. . )
earlier with respect to FIG. 1, it is envisaged that scanning may be effectuated in a

frequency band in which at Jeast 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, Hiperl.an standard,
HiperLan II standard, Wi-Max standard, OpenAir standard, and Bluetooth
standard.

[0031] 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.
The data in the RSM may, for example, add extra frequencies to the default list of
[requencies, or raster of frequencies, stored in the device for searching or

scanning. Alternatively or additionally, the data in the RSM may modify the



The data in the RSM may, for exanple, add extra frequencies to the default
list of frequencies, or raster of frequencies, stored in the device for
searching or scanning. Alternatively or additionally, the data in the RSM
may nodify the 12 frequency data itens already stored in the device so
that those frequencies which are not to be used could be renoved, or
marked in a way that they are not to be scanned as part of a search
strategy. As will be seen below, suitable database structures may be
provisioned in the RSMor in the nenory of a wireless device for storing
applicabl e frequency data mapped to geographic areas, network |[ist data,
anmong others. Furthernore, additional datébase structures may be
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del ete, or nodify any portion ofs the relevant network |ist databases.
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to a RAN- baaed data structure wherein service capabilities, connectivity to
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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
may be populated with the data entries pertaining to a fairly large number of
RANs. Reference numeral 302 refers to one or more RANs identified by their

RAN ID codes. Services supported by cach RAN are identified in column 304.



as well as any third-party commerci al arrangenents, the database structure
300 may be populated with the data entries pertaining to a fairly |arge
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. 13 For exanple, RAN-I is operable to support

H gh Speed Datal i nk Packet Access (HSDPA), EDGE, and the |iKke.
Cross-relationship or interoperability of a particular RAN with other
access networks is indicated in colum 306. As illustrated, RAN-I
interoperates with additional RANs, RAN-X, RAN-Y, and RAN-Z, as well as
W.ANs, W.AN A and W.AN-C. Reference nurmerfdl 308 refers to the core

net wor ks supperek e nly NN ~. Jre i fal [ : ‘

Ref er ence nuner al glé lﬁgfggi ggtogbltcaﬁleeagloar I udslpg{e?élilliggggd ?&B%%g%cl%%%égﬁs CN,
such as, e. gdSDIPRMEDIGIRdRad Shbsiikt.emrbdB)claiimsagnee, intiuspeitabiltal kf aver
Cel I ul ar (Pogz_, ga(r;d the |jke. [0033] FIG 4 depicts an exenplary database
structure 488K Hﬁ‘ﬁ bEIthr Fhrideacys Ny oslpeiatiedictisdeid Felemn F00serdpased

list or an ' ased | r.any mbi nati.on L h f may be
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I n one enbodi nent, the database structure 400 is configured as an
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whi ch shoul e,considered a eferred networks in one or re radi
access t ecg%%‘l BSi eégr,w%‘élpgﬁi 3? hée' 43 e Yzlﬁé"“érsér"bﬁfﬁmuéf’%ﬁg%;l?yt%éh cN,

operator. |gcangthery erbRMiiERYi. %Iﬁ%siﬁ%xﬁb?ﬁ\ﬁsa; {’#@Eﬁgee PR TB¥alRe over

configured as one or nore user networ I sts, one’l'i st per user using
t he wirel esellHad& @y anflohe Bkanpl e.  Each such list may be accessed by the.
thensel ves to the device, wherein the contents of

the i st (i 033N Rlet \dilepPigy cxemniomistse byues H0dpeaue Dosidd 3n yet

anot her e”bé}f“dﬂépﬁted—tbg?ecfiaﬂs?‘,bﬁsEs&%a%gé ULi& %Qoanrrae\ﬁtqurise-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.
[0034] [rrespective of the particular configuration, the database structure 400
defines a plurality of radio access technologies, e.g., EDGE technology 402A,

WLAN technology 402B, and UMTS technology 402C, wherein a number of



configured as a list of network IDs that are preferred by an enterprise
owning the wreless devices for the benefit of its enployee-users. [0034]
Irrespective of the particular configuration, the database structure 400
defines a plurality of radio access technol ogies, e.g., EDGE technol ogy
402A, W.AN technol ogy 402B, and UMIS technol ogy 402C, wherein a nunber of
14 RAN IDs are provided for each technology. As illustrated in FIG 4,
colum 404A identifies nmultiple RAN I Ds for the EDGE technol ogy, each RAN
supporting one or nore core networks identified in corresponding col um
406A. Li kew se, colums 404B/406B and col ums 404C/ 406C are provided for
the W.AN and UMIS technol ogi es respectlv%Iy As one skilled in the art may
appreci ate, RAN M3y aouprd e dbr beehSedchhemoSet AlDelukSRePsh Fier 4 WediNnn SI DS
(for 1S95 and 1S136), or [MCC, MNC] conbinations (for GSM wher e MNC

i dentifies 40fdbiifdentNegsworttipsd®AN] dDS5forSitng | BPGHD tetlmaiegmorekelprRABF ence
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operat or-barred RAN | (i.e., specl y an operator),
bar r ed RAN WEAN iand. Ul\fﬁ”ﬁ%deéhr&ﬁb@ys ansieotieelpl i 96) on@mtlﬁicbﬁn bﬁé ra@ﬂ nﬁ‘)‘ l'i st
(i.e., specified by an operator and enterprise-barred CN list (i.e

speC| fied byPRECaln s piieus) Dy Gods SfPrﬁl%ofiﬁttID@rﬁSSH)@r(@roWLnbNé YD st(fier

enbodi nent s f t ase. str ur identif

net wor k pre%%?gnggg %%Eggi’oﬁpbwtfl (o:hl{s)&%ﬁ%og} Rfqns K%ﬁecﬁi\am‘?’ CIe M@g
(including ripaiiviak @ MohgMRenesWaTE)0r EHPLMNs) may be provided for
facilitating network selection. As is well known, each of the wide area

cel lul ar PLMSShainiby & rithagedwask prafortrere bistscedtl &riinidbbveach eedlbghavi ng

(S::ﬁ ;) rs (e. Gatnbdsb stf:u%ltdrg 1%1!1])5 e plrg\(f)xdgg%at 1dent1ﬁgsr (S)neP %I n?(%gene%\}vg}klsot%at( Else) or
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.c.,
specified by an operator), and enterprise-barred CN list (i.e., specified by an
enterprise).
[0036}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
(LATI). At the macro level, the PLLMNs may be identified in accordance with the
underlying cellular technology. For example, as alluded to before, GSM-based

PLMNs may be identified by an identifier comprised of a combination of MCC



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 commonly
designated as a Location Area (LA) and may be identified by an LA
Identifier (LAI). At the nmacro level, the PLMNs may be identified in
accordance wth the wunderlying cellular technol ogy. For exanple, as

al luded to before, GSM based PLMNs may be identified by an identifier
conprised of a conbination of MCC 15 and MNC. The CDMA/ TDVA- based PLMNs
may be identified by a System Identification (SID) paraneter and/or a
Network |dentification (NID) paraneter. Regardless of the cellular
infrastructure, all cells broadcast the facro |level PLMN identifiers such

that & W elgssuilayi omd exihia PENIRUEEI W2 RN SOOI By SBLYLGE oan

identify the wireless network 0037 tiona a subscri
given a un| ddentifgenion f(SHD) phisatei@amd/ar y NelepekdiagifuutivheNImDdesdryingg:r.
cel | ul ar %@gstruct re and may be constructed at least in part from sone

of the par afégpidessiaidbe a%léllas@éraﬁﬁuwr%taﬂmqlﬁsrbgoadqt@qtrré@uquo g g MLiMNer s.

In GSM for b p ter const.ruct e

Voo [ IR et oy SIE e Tre  aufrin e nlle” PRdtibegbcralr | s
from [ MNC] sérétRRtdabhii@enttifhehPlAiidaeheBldk. and [M N is the unique ID that
identifies the wireless UE device). [0038] FIGS. 5A and 5B depict exenplary
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conbi nati ons Iﬁ% identify a set of EHPLM\Ns for the I MSI associated with

the subscri HebICRINGIERINGnwhaned MOg] idosifsdhegsuntat drat tlee subscriber is
from, {[MNC] identifies the PLMN network, and [MIN] is the unique ID that

identifies the wireless UE device).

[0038] 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
EHPLMNSs in connection with facilitating network selection according to one
embodiment. Reference numeral S00A refers to a basic database structure that
comprises a list of {[MCC] 502A and [MNC] 5028 combinations that may be
identified as being the same networks. In the case of equivalent networks, the
[MCCJ[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]).
[0039] Reference numeral S00B refers to an enhanced database structure where
additional information may be provided for facilitating network selection. A
Master [MCC][MNC] column 52¢ identifies the [MCC] and [MNC] combinations
that match the IMSI’s fMCCJ/{MNC] part (i.e., Master Home PLMN). A network

name column 3522 identifies the master network by name. A home network



t hree exenpl ary networks, wherein networks 504 and 506 share the sane
[MCC], i.e., [ABC], and networks 504 and 508 share the same [MNC] (i.e.,

[ XYZ]). [0039) Reference nuneral 50013 refers to an enhanced dat abase
structure where additional information nmay be provided for facilitating
network selection. A Master [MCC][MNC] columm 520 identifies the [ MCC] and
[ MNC] conbinations that match the IMSI's [MCC]/[ MNC] part (i.e., Master
Hone PLMN) _ A network nanme columm 522 identifies the master network by
name. A honme network 16 (E/I-1PLMN) colum 524 includes a |ist of home
networks for each of the Master [MCC][MNC] pairs. In one inplenentation,
the [ MCC][ MNC] conbi nations identifying '*he home networ ks may be provided
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may comprise a unique identity name that can include some reference to the
Master [MCC][MNC] pair or the network name associated therewith.
[0040] 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 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
are known to be operational. For instance, a service status flag such as “ON” or
“OFI” may be provided to indicate if a particular network combination (e.g., a

RAN/CN combination) is in service or not. Additionally, column 608 of the RB



networks (e.g., access networks identified as [ MCCb. MANCc] and

[ MCCd. MANCa] ) as well as network conbinations that can include CNs and SNs.
Colum 604 identifies access networks having with relationships with the
visited core networks identified in columm 602. Columm 606 provides status
information wth respect to indicating whether the identified radio/core
networ k conbi nations 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., a RANCN conbination) is in service
or not. Additionally, colum 608 of the RB 17 database structure provides
services and capabilities supported on the visited networks that are
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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
[IMCC], 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.

[0042] 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.
Moreover, each country may have its own regulatory requirements as to which list
should 1ake precedence. An enterprise company for instance may forbid access to

a public WLAN access point that operates in the vicinity of the company’s



125. In another exanple, a geographic entity EFA -1 758 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 wirel ess UE
device. [0042] Additionally, the provisioning of various preferred and
barred/forbidden network lists may be acconpanied with appropriate device
| ogic for specifying the order in which to use themin connection with
scanni ng and network sel ection. Moreover, each country may have its own
regul atory requirenents as to which list should take precedence. An
enterprise conpany for instance may forbid access to a public WLAN access
poi nt that operates in the vicinity of th& conpany's 18 prem ses.
Addi ti onal | y, .t ai j .08l : ne saly. speci fyi
Scanni ng. beliuae ot tBRALEE, KON I R RT A he el P R S B B
t echnol ogy besinsng rbebhvioh dshevetieviige: itBeieapalyl 8c 04 wEAKE BY. bankSSon §Rr8E
depict additional exenplary database structures or logic for facilitating
accel er at edtecnaplpgybasisl iscrlich the dehise dperblonf ofaraing. r EI@Ss8 ABidepice. I'n
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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/OFY 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.
[0043] 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
scheme 800C may have technologies with no band information provided therefor.
As to the background scan interval, it may be configured on the device on a

technology-by-technology basis or with a single time parameter for all



that particular technology or by explicitly not provisioning any band
information). Further, the scanning order nay be effectuated in serial
node or in parallel node. [0043] In simlar fashion, reference nuneral
800Cin FIG 8Crefers to a schene for specifying the device'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

Li kewi se, Technol ogy B may be scanned in bands 1) and G Anal ogous to the
initial scanning process |ogic, the background scanning schene 800C nay
have technol ogies with no band information provided therefor. As to the
background scan interval, it may be configured on the device on a
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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.

[0045] Reference numeral 800 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
one or more frequency data items which the wireless UE device may use for
selective scanning. As alluded to before, the frequency data may comprise

complete bands, sets/ranges of frequencies or channels, etc. Further, the mapping



registration was a failure. Additionally, the network |list nmay be presented
to the wuser repeatedly for a nunber of tinmes, which nmay be defined by a
parameter configured by the operator and stored in the RSM 100451

Ref erence nuneral 800E in FIG 8E depicts another database or |ogic
structure which maps informati on decoded fromidentity information of
networ ks di scovered by a wreless UE device to appropriate frequency data.
As illustrated, the decoded network identity information may conprise

SSI Ds, MCCs, as well as conbination codes such as [ MCC. MANC] codes.

Associ ated with each code are one or nore frequency data itens which the
wirel ess UE device may use for selectivé scanning. As alluded to bef ore,
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(1) "NET ELECTI.ON SCHENVE USI NG A ROAM NG_BRCOKER (RB) " flled Apr|I
28 2005 V%ﬁﬁﬁééﬁ%ﬂl%t e3q dpiphagg strugtires angyiemyidigstigrTmen bertornd

BROER (NABY™ 17120 Kor 1™ 28 20080 % ASoPERS Eor o, P 18478 ki D 1)
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FOR PROVIDING NETWORK ADVERTISEMENT INFORMATION VIA A
NETWORK ADVERTISEMENT BROKER (NAB)” filed April 28, 2005;
Application No. 11/116,470; and (iit) “SYSTEM AND METHOD FOR
ACCELERATING NETWORK SELECTION BY A WIRELESS USER
EQUIPMENT (UE) DEVICE,” filed even date herewith; Application No. ____, in
the name(s) of: Adrian Buckley, Andrew Allen and G. Scott Henderson (Attorney
Docket No. 1400-1041US); each of which has been referenced hereinabove.
[0046]} Referring now to FIG. 9, depicted therein a presently preferred exemplary
embodiment of a database structure 900, which may be provisioned in an RSM or
a wireless device’s memory, for facilitating accelerated network selection
according to the teachings of the present patent disclosure. As illustrated, a
number of geographic areas 902 are preferably configurably defined, each area
having three or more corners that are specified in terms of longitude/latitude
coordinate pairs. Associated with each geographic area is a list of allowed
frequencies, bands and/or channels, i.c., allowed frequency data 904, that a
wireless UE may use for selective scanning. In a further modification, at least a

portion of the geographic areas 902 may also be associated with a list of forbidden



t he nane(s) of: Adrian Buckley, Andrew Allen and G Scott Henderson
(Attorney Docket No. 1400-1041US); each of which has been referenced

her ei nabove. [00461 Referring nowto FIG 9, depicted therein a presently
preferred exenplary enbodi nent of a database structure 900, which may be
provisioned in an RSMor a wreless device's nenory, for facilitating
accel erated network selection according to the teachings of the present
patent disclosure. As illustrated, a nunber of geographic areas 902 are
preferably configurably defined, each area having three or nore corners
that are specified in terns of longih.ide/latitude coordinate pairs.
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Clearly, geographic areas of various other shapes may also be defined in a similar
manner for purposes of the present patent disclosure, wherein lines connecting one
corner point to the adjacent corner points determine the boundaries of the areas.
{0048] Where an RSM-based implementation is provided, it may be provisioned
with a database structure such as, e.g., the database structure 900 or the like, that is
populated with a plurality of geographic areas, each being identified with a set of
corners (e.g., three or more) that are specified in terms of longitude and latitude
coordinates, wherein each geographic area is mapped to or otherwise associated
with a corresponding frequency data item (i.e., frequencies, bands, ranges, and/or
channels, allowed or disallowed) 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 wircless device a particular frequency data item responsive to
receiving a location indication indicative of the wireless device’s position (e.g., via
a satellite-based positioning system (SBPS) such as GPS), wherein the particular
frequency data item is determined by interrogating the database structure for

identifying in which geographic area the wireless device is located. Once the



[ 0048] Where an RSM based inplenentation is provided, it nmay be provisioned
with a database structure such as, e.g., the database structure 900 or the
like, that is populated with a plurality of geographic areas, each being
identified wiwth a set of corners (e.g., three or nore) that are specified
in ternms of longitude and | atitude coordinates, wherein each geographic
area i s mapped to or otherw se associated wth a correspondi ng frequency
data item (i.e., frequencies, bands, ranges, and/or channels, allowed or
di sal | oned) operable to be downl oaded to a wirel ess device. Also, a
suitable | ogic application may be provisioned as well that is operable for
downl oading to the wirel ess device a par?icular frequency data item
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determining location anywhere on the earth, and using a technique known as
differential GPS (DGPS), accurate automated position tracking is possible for any
device equipped with appropriate GPS receiver functionality. Essenfially, a GPS
receiver is operable to receive radio signals that are broadcast by a constellation of
satellites (presently 24 satellites) operated by the United States Department of
Defense (DoD). Orbiting around the earth at an altitude of 12,550 miles, these
satellites are in predictable locations, wherein each satellite broadcasts almanac
information containing the position of all satellites in the constellation. The
number of channels in a GPS receiver determines how many satellites it can
simultaneously see. For example, whereas two-channel receiver is capable of
receiving signals from only two satellites, a [2-channel receiver can lock onto
signals from as many as 12 satellites — the maximum available at any given
moment. Each GPS satellite continuously broadcasts two radio signals on separate
I.-band frequencies (1.0 GHz to 2.0 GHz). The L1 signal (transmitted at 1575.42
MHz) carries two codes, a Coarse/Acquisition (C/A) code and a Precision (P)

code. The L2 signal (transmitted at 1227.60 MHz) carries only the P code, which



devi ce equi pped with appropriate GPS receiver functionality. Essentially, a
GPS receiver is operable to receive radio signals that are broadcast by a
constellation of satellites (presently 24 satellites) operated by the
United States Departnent of Defense (DoD). Orbiting around the earth at an
altitude of 12,550 mles, these satellites are in predictable |ocations,
wherein each satellite broadcasts al manac infornmation containing the
position of all satellites in the constellation. The nunber of channels in
a GPS receiver determ nes how many satellites it can sinultaneously see.
For exanpl e, whereas two-channel receiver is capable of receiving signals
fromonly two satellites, a 12-channel réteiver can lock onto signals from
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hereinabove. Based on the determination that the wireless UE device is located
within a particular area, a subset of appropriate frequency data (i.c., a select set
corresponding to the particular geographic area within which the device is located)
is applied for scanning (either initial scanning or background scanning). The
wireless device then uses the select frequency data for performing selective
scanning in order to locate a suitable network for service without having to do a
full band scan (block 1006). Furthermore, where multiple networks are located by
the wireless device via selective scanning, one or more appropriate prioritization
schemes may be applied for choosing a particular network, which may involve,
additionally or alternatively, some sort of manual selection as well.
[0051}Referring now to FIG. 11, depicted therein is yet another exemplary
embodiment of the present disclosure. Reference numeral 1100 refers to a system
involving one or more strategically located SBPS repeaters 1104, e.g., such
service areas as airport terminals, tunnel exits, tall buildings, etc., that are operable
to receive broadcast SBPS signals and generate a suitable repeater beacon signal

that is broadcast to the service area. As illustrated, reference numerals 1102A,



within a particular area, a subset of appropriate frequency data (i.e., a
sel ect set corresponding to the particul ar geographic area within which
the device is located) is applied for scanning (either initial scanning or
background scanning). The wreless device then uses the select frequency
data for performng selective scanning in order to |locate a suitable
network for service wthout having to do a full band scan (bl ock 1006).
Furthernore, where multiple networks are | ocated by the wreless device
via sel ective scanning, one or nore appropriate prioritization schenmes nmay
be applied for choosing a particular network, which may invol ve,
additionally or alternatively, sonme sort2bf manual selection as well.
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beacon service, which is received by the wireless device 102 equipped with
suitable receiver functionality. Because the repeater signal 1114 is significantly
stronger than any satellite-generated signal, both location and available wireless
assets would be quickly available to the wireless device 102, which can readily
begin service with the appropriate network selected based on the frequency data
encoded in the modified repeater signal 1114. Additionally, interfacing with other
stored information such as the various database structures described in detail in the
foregoing sections may also be facilitated for purposes of accelerating network
selection.
[0052]FIG. 12 depicts at least some of the various operations involved in the
scheme set forth above. At block 1202, the data channel from an SBPS repeater is
modified to include augmented data such as available networks, frequency data,
advertisement data, etc. Upon receiving the modified data channel from the
repeater by the wireless device (block 1204), suitable SBPS beacon service
receiver functionality of the device is operable to decode the modified data

channel and determines appropriate frequency data for selective scanning (block



beacon service, which is received by the wirel ess device 102 equi pped with
suitabl e receiver functionality. Because the repeater signal 1114 is
significantly stronger than any satellite-generated signal, both |ocation
and avail able wireless assets would be quickly available to the wirel ess
device 102, which can readily begin service with the appropriate network
sel ected based on the frequency data encoded in the nodified repeater
signal 1114. Additionally, interfacing with other stored information such
as the various database structures described in detail in the foregoing
sections may also be facilitated for purposes of accel erating network
selection. [0052] FIG 12 depicts at |eagt sone of the various operations
i nvol ved in 55@ schene set forth above. At bl ock 1202, the data channel
from an SBPé rébeater is nodified to include augnented data such as
avai | abl e negosd kse, 13 @@HRRCY b iag?a‘ﬁ‘(%f%h%‘?r%mgﬂ{ 5’%3 ifelessPice or
receiving the nodified data channe romthe repeater by the Wi el 658
devi ce (bl otl/MD4)eyicsuiiEblopeSBRS theacaarsemneiwerk Fdeaiomracdditeii eneld ty
rable to decode the nodified data A channel and
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of the pregesntpatendidisatosanmaicrépmicessopn 302 pedridibgdr feowiegdiingodtesl t he
overal | conc'gfr ?JE 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. Also, a suitable SBPS/GPS receiver module 1310 is
provided for effectuating safellite-based communications as described
hereinabove. Although not particularly shown, each Tx/Rx module may include
other associated components such as one or more local oscillator (1.O) modules,
RF switches, RF bandpass filters, A/D and D/A converters, processing modules
such as digital signal processors (DSPs), local memory, etc. As will be apparent
to those skilled in the field of communications, the particular design of the
communication subsystem 1304 may be dependent upon the communications
networks with which the UE device is intended to operate. In one embodiment,
the communication subsystem 1304 is operable with both voice and data
communications.

[0054] Microprocessor 1302 also interfaces with further device subsystems such as

auxiliary input/output (I/0) 1318, serial port 1320, display 1322, keyboard 1324,



of UE 1300 is operably coupled to a conmuni cati on subsystem 1304 which
includes transmtter/receiver (transceiver) functionality for effectuating
mul ti - node scanni ng and comruni cations over a plurality of bands. By way
of exanple, a wide area wireless Tx/Rx nodul e 1306 and a wirel ess AN Tx/ Rx
nmodul e 1308 are illustrated. Al so, a suitable SBPS/ GPS receiver nodule 1310
is provided for effectuating satellite-based communi cati ons as descri bed
her ei nabove. Al though not particularly shown, each Tx/Rx nodul e may i ncl ude
ot her associ ated conponents such as one or nore |local oscillator (LO

nodul es, RF switches, RF bandpass filters, A/D and D/ A converters,

processi ng nodul es such as digital signdf processors (DSPs), |ocal nenory,
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communi cations subsystem 1332, and any other device subsystenms genera
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as one or hoemaBSVE&Y PLMN |ists, |ocation databases and filters described

in detail herei nabove.

[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 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
in the preceding sections. Additionally or alternatively, another logic module
1348 is provided for facilitating home network authentication (where
implemented), location interrogation, etc. Associated therewith is a storage
module 1338 for storing the SSID/PLMN lists, location-based selection/scanning
filters, capability indicators, et cetera, also described in detail hereinabove.

[0056] It 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



[ 0055] Operating system software and other control software may be enbodi ed
in a persistent storage nodule (i.e., non-volatile storage) such as Fl ash
menory 1335. In one inplenentation, Flash nmenory 1335 nay be segregated
into different areas, e.g., storage area for conputer prograns 1336 as
wel | as data storage regions such as device state 1337, address book 1339,
ot her personal information mnanager (PIM data 1341, and ot her data storage
areas generally | abeled as reference nuneral 1343. Additionally,
appropriate network di scovery/selection logic 1340 may be provided as part
of the persistent storage for executing the various network

di scovery/ scanni ng and accel erat ed selec?ﬁon pr ocedur es set forth in the
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1348 i s provi r |tat|ng one ne
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storage nodule 1338 for storing the SSID)PLMN |ists, |ocation-based

sel ection/scanning filters, capability indicators, et cetera, also
described in detail hereinabove. [0056] It is believed that the operation
and construction of the enbodi nents of the present patent application wll
be apparent fromthe Detailed Description set forth above. Wile the
exenpl ary enbodi nents shown and descri bed may have been characterized as
being preferred, it should be readily understood that various 27 changes
and nodifications could be nmade therein w thout departing fromthe scope
of the present disclosure as set forth in the followng clainms. 28 WHAT IS
CLAIMED IS: 1. A nmethod for accelerating network selection by a wireless UE
device (102), conprising: determning (1004) if said wireless UE device's

| ocation is within an area defined by a plurality of corners, each corner
bei ng defined as a | ongitude



coordinate and a latitude coordinate, wherein said wireless UE' s | ocation
is determned (1002) by using a satellite-based positioning system and
based on determ ning (1004) that said wireless UE device's location is
within a particular area, applying (1006) a subset of appropriate frequency
data for selective scanning (1006) by said wreless UE device (102),
thereby avoiding a full band scan for locating a network. 2. The nethod
for accelerating network selection by a wireless UE device (102) as
recited in claim1, wherein said selective scanning (1006) is perfornmed as
one of an initial scan procedure and a background scan procedure. 3. The
nmet hod for accel erating network selectiodby a wreless UE device (102) as

recited in X wherein said sel ective scanning (1006) is
per f or med uggﬁlA%\ﬂ/\Se?’-Lﬁ\gwms% d wireless UE device (102) or upon | osing

coverage of a network with which said wireless UE device (102) was
previously registered. 4. The nmethod for accelerating network sel ection by
a wireless UE dévi ceA( bo@hodstor emictedating clecaivonkl selet@dmi®y ar witcddsn BE
further co riSI? mul tiple networks are |located by said wireless UE
devi ce (102f°Vi & gg%eﬁ@ﬁ?@ﬁngcannlng (1006), applying a prlorltlzatlon
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for accel erating networ tion by a wrel ess as recited

in claiml, defimédntd ar phiralitn 3f dowsidrhieeadlO It B@nF;I flefined ta!spé gongitydy ks
are | ocat ed by said wreless UE device (102) via selective scanning
(1006) , man@eddinashawsi Agladitiste coewdinalenethasein said wielasedJEE. lgcagipat ém f or
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device's |ocatiopaded on determining (1004) that said wireless UE device’s location is
within a particular area, applying (1006) a subset of appropriate frequency data for
selective scanning (1006) 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 (1006) is

performed as 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
(1000) is performed upon power-up of said wireless UE device (102) 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, further comprising: if
multiple networks are located by sald wireless UE device (102) via selective
scanning (1006), applying a prioritization scheme for choosing a particular

network for service.



within an area defined by a plurality of corners, each corner being defined
as a longitude coordinate and a |l atitude coordinate, wherein said wreless
UE's location is determ ned (1002) by using a satellite-based positioning
system and neans for applying (1006), based on determ ning (1004) that
said wireless UE device's location is within a particular area, a subset
of appropriate frequency data for selective scanning (1006) by said

wirel ess UE device (102), thereby avoiding a full band scan for locating a
network. 7. The system for accelerating network selection by a wireless UE
device (102) as recited in claim®6, wherein said selective scanning (1006)
is perforned as one of an initial scan ptocedure and a background scan
procedure. 8. The syst Ok .aceel erating. networ lection by .a Wreless
e devi oo (102) Sas r dirvigol RO STadfl BT DXPBCErNe
scanning (HA0R): (192pekfetii@d it ROAnPQWRILaiHP 20hr Slifh W rekk§SciEpdsvbeer
(102) or upon |losing coverage of a network with whi ch said wireless UE
devi ce (102mulkple petevirbusiy loegidtor edd Birele®s TRedsyst éhdToricasclet@vat i ng
network sel ection Py 3 W rel ess UE.deyice_ghgzz as.%.citqd,in claim 6,
Claim7 or SR O0GHIRETALAHPSNGS PATisHET heyork To1 ST HGEa
prioritization schene to facilitate selection of a particular network for
service if multiple networks are | ocated by said wirel ess UE device (102)
via selective s6anni AgsystOf6for dbceldiatingysdtam welacioal By ai iwigelass week
selection by a wireless UE device (102) as recited in claim6, claim?7 or
claim 8, fufFtwemeabnpk devige (MEaneompasinganual |y choosing a particul ar

network for servj j f ipl.e_ne rks.are, |.ocate y,said wireless UE
ovi ce (102) vi anSErt ol BB bPS 56 ot PR Pt ded e i
(UE) devi cew(th&0@h, aré9aBfihed BY:a BlUrfBivCoBboeEUrAck 233%r eddBhefifbd as a
determning if said wireless UE device's

longitude coordinate and a latitude coordinate, wherein said wireless UE’s

location is determined (1002) by using a satellite-based positioning system; and

means for applying (1006), based on determining (1004) that said wireless
UE device’s location is within a particular area, a subset of appropriate frequency

data for selective scanning (1006) by said wireless UE device (102), thereby

avoiding a full band scan for locating a network.

7. ‘The system for accelerating network selection by a wireless UE
device (102) as recited in claim 6, wherein said selective scanning (1006) is

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

8. The system for accelerating network selection by a wireless UE
device (102) as recited in claim 6 or claim 7, wherein said selective scanning
(1006} is performed upon power-up of said wireless UE device (102) or upon
losing coverage of a network with which said wireless UE device (102) was

previously registered.



| ocation is within an area defined by a plurality of corners, each corner
being defined as a |longitude coordinate and a | atitude coordi nate, wherein
said wireless UE s location is determ ned by using a satellite-based
positioning system and a logic structure (1340) for selecting, based on
determning that said wreless UE device's location is within a particul ar
area, a subset of appropriate frequency data for selective scanning by
said wireless UE device (1300). 12. A nethod for accel erating network
selection by a wirel ess user equipnent (UE) device (102), conprising:
providing (1202) a nodified data channel associated with a satellite-based
posi tioning system (SBPS) froma repeaterto said wireless UE device (102),

said nodified data c ned«dAC, i : Jrelatin y irbabl e
metvior ke: upon recel ving (IO haaeir i Sk el BN 206
said nodi fidedictatl 82 hanndledhy Sahd6nelaghessr URisley,| i@lﬁhéﬁ-@@ﬂdpl‘i@iﬂ%@ﬁﬁaﬂk ne a
subset of 3Jf appropriate frequency data for selective scanning (1206),
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for accel eraj t. .selection by a wireless UE .device, (102 .
recited in %%?%V@,lwv%epéﬁnnés%gpﬁ“nﬁéi lf)f;"\gﬁdg’é’t spid YgFGless ‘lfjﬁrctl are %]i@l"d%les

| ocal wirel es&cgaégdaghiﬂgrﬁf%gogﬁti on. 14. The nethod for accel erating network
selection by a wireless UE device (102) as.recited in claim12 or claim

13, wherein said selective scanning (1206) is perforned as one of an
initial scan pr omdur? and a bafckgr O%Lgd scan procedure. 15. The nethod for
accel erating network S8FcRFiegh 18y ascqleratings Betyork geajection bp2g veiseleaciliied i n
claim12, cljaiiei3p Al 4.1 0herelin: sal d [ scanni.ng (1206) is
per f or med upon1 pgmgﬁsgkg%tgas{iﬁl gldw%rée’l éeigisn%%l déi\%llrge%t’ (fﬁ'g%l %‘%mp’df)lgﬁ' & g
coverage of far methwalik chbddingai gdrtisaladl netwelkess 4devideviF eullipO2heM@siks are

located by said wireless UE device (102) via selective scanning (1006).

1. A wireless user equipment (UE) device (1300), comprising:

a logic structure (1338, 1348) for determining if said wireless UE device’s
location is within an area defined by a plurality of corners, each corner being
defined as a longitude coordinate and a latitude coordinate, wherein said wireless
UE’s location is determined by using a satellite-based positioning system; and

a logic structure (1340) for selecting, based on determining that said
wireless UE device’s location is within a particular area, a subset of appropriate

frequency data for selective scanning by said wireless UE device (1300).

12 A method for accelerating network selection by a wireless user
cquipment (UE) device (102), comprising:

providing (1202) a modified data channel associated with a satellite-based
positioning system (SBPS) from a repeater to said wireless UE device (102), said
modified data channel including frequency data relating to available networks;

upon receiving (1204) said modified data channel, decoding (1206) said

modified data channel by said wireless UL device (102) to determine a subset of



previously registered. 16. A wireless user equipnment (UE) device (102)
operable to accelerate network selection, conprising: nmeans for decoding
(1206) a nodified data channel broadcast froma satellite-based
positioning system (SBPS) repeater to said wireless UE device (102), said
nodi fi ed data channel including frequency data relating to avail able

net wor ks; nmeans for determ ning (1206) a subset of appropriate frequency
data for selective scanning (1206) by said wireless UE device (102). 32
17. A renovabl e storage nodule (RSM (214) operable to be coupled to a

wi rel ess device (102), conprising: a database structure (900) popul ated
with a plurality of geographic areas (902), each being identified with a

set of cornepprddiate ﬁ*e@ueﬁﬁ%cdieft!l?Q%k&e&l%%cﬁ%igégm(SE),ugl%r@ﬂd YAl U R
coordi nates, wherein each geographic area I's assocl ated Wth a

cor r espondi rgnfl sequisndycatiapa ndteor. 904, 906) operable to be downl oaded to
said wireless device (102); and a |l ogic application operable for

downl oading to said wireless device (102) a particular frequency data item

responsive to regeivi tion indication indigative of said wreless
device's positi ogl,g‘ sa?géggkt?]ﬁgufo_ ra%CFgedﬁté%yeHﬁ?lg ?‘%8%-{0% by %%&STSI 515‘ sai d
wirel ess dedeeee J18Zpa0kGicleRayiafh, 1 20Neh&eh §AHAnP&eCH 12 chahh@ GUSREY
data itemis determned by determ ning in which geographic area said

wirel ess deicdedss lpealivirdpss ertiociafennatic®. The RSM (214) operable to be

coupled to a wreless device (102) as recited in claim17, wherein said
particul ar frequency data item conprises one of a frequency band, a

speci fic frequengy chappeleinddda 4 E.l ngiies: Lh e .l emed

for scanning (904) by sai ewi reoess&gg\?/?tg{eg %@%& F1&tidn BS’ BNy PP
device (102) as recited in claim 12 or claim 13, wherein said selective scanning
(1206) is performed as one of an initial scan procedure and a background scan

procedure.

15. The method for accelerating network selection by a wireless UE
device (102) as recited in claim 12, claim 13 or claim 14, wherein said selective
scanning (1206) is performed upon power-up of said wireless UE device (102) or
upon losing coverage of a network with which said wireless UE device (102) was

previously registered.

16. A wireless user equipment (UE) device (102) operable to accelerate
network sefection, comprising:

means for decoding (1206) a modified data channel broadcast from a
satellite-based positioning system (SBPS) repeater to said wireless UE device
(102), said modified data channel including frequency data relating to available
networks;

means for determining (1206) a subset of appropriate frequency data for

selective scanning (1206) by said wireless UE device (102).



19. The RSM (214) operable to be coupled to a wreless device as recited
in claim1l7, wherein said particular frequency data item conprises one of a
frequency band, a specific frequency channel, and a range of frequencies
that are prohibited for scanning (906) by said wireless device (102).

32
17. A removable storage module (RSM) (214) operable to be coupled to
a wireless device (102), comprising:
a database structure (900) populated with a plurality of geographic areas
(902), each being identified with a set of corners that are specified in terms of
longitude and latitude coordinates, wherein each geographic area is associated
with a corresponding frequency data item (904, 906) 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 location indication
indicative of said wireless device’s position, said particular frequency data item
for modulating said wireless device’s scanning behavior, wherein said particular
frequency data item is determined by determining in which geographic area said

wireless device’s position is located.

18.  The RSM (214) operable to be coupled to a wireless device (102) as
recited in claim 17, 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 (904) by said wireless device (102).

19, The RSM (214) operable to be coupled to a wireless device as
recited in claim 17, 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 (906) by said wireless device (102).



