System and Met hod of Handset Configuration between Cellular and Private
Wrel ess Network Modes [0001] A portion of the disclosure of this patent
docunment contains material which is subject to copyright protection. The
copyright owner has no objection to the ffacsimle reproduction by anyone
of the patent docunent or the patent disclosure, as it appears in the
Patent and Trademark O fice patent files or records, but otherw se reserves
all copyrights what Segverand PRM2Id dhilsngat €nnfgacai@nbetnvebmt es general |y
to communi cati on networ Kelludichid P ripaictWakl @t Neevérisylldesn and net hod of
handset configuration between cellular and private wreless network nodes.
[0003] Wreless access networks have becone a key element of a variety of
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and has started for other pI| . [ 0004] handse
i ncl udi ngPHEERAER 4 Hisk an b %&ﬁ?fzi‘” btblondi Seser AT e i Bt i on
on an ent ey Rld$R-(GAMPHS ST NY V\LAN. However, when off the enterprise
canmpus, the cellular communications capability is used. It is desirable to
be able [@oeASI | wirshis{ Q&egn?awéfw I 8BSSGI L PAEWERIL A drggngr at i on
partnership project (3GP ul node and enterprise de, w t hout
manual i nteéacv&mmlmnmandnwmdﬂemmmmﬁmlm s tocentidreri 3GRPwords| theaprastdndar ds
and satlsf |ng {:e 3GPP conformance tests Unf or t unat g%y when t he handset
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access points operable with dtvusc con’unurucatmn/-;on“q)ulmgD devices are becoming

ubiquitous in public environments such as, e.g., hotels, airports, restaurants, and coffee
shops. With the increase in high-speed Internet access, the use of access point(s) in the

users’ homes is also envisioned and has started for other applications.

[0004] A dual-mode handset, including both cellular and WLAN bands, is used for
enterprise operation on an enterprise campus using WLAN. However, when off the
enterprise campus, the cellular communications capability is used. It is desirable to be
able to easily switch the WLAN transceiver between 3rd generation partnership project
(3GPP) (cellular) mode and enterprise mode, without manual intervention and while
conforming to the 3GPP cellular standards and satisfying the 3GPP conformance tests,
Unfortunately, when the handset has the WLAN transceiver working as part of the
cellufar configuration, there is no way for the handset to change back to the “enterprise on
WLAN configuration. The cellular (3GPP) specifications do not sense when the handset
is back on the enterprise campus (or when it goes off the enterprise campus). Moreover,

the cellular (3GPP) specifications do not permit the cellular handset to change its



2 configuration to renove or enable enterprise WLAN operation. [0005] A
cel lul ar handset with both GSMfam |y capability and code division

mul tiple access (CDMA)-fam |y capability currently nmust operate in one
configuration or the other, i.e., in G3Mrelate node or in CDVA-rel ated
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[0007] In accordance with an embodiment of the patent disclosure, there is preferably
provided a switchable configuration system for switchably configuring a handset between
private wireless network and cellular modes. The switchable configuration system
comprises a cetlular module adapted to operate the handset in a cellular mode, a private
wireless network module adapted to operate the handset in a private wireless network
mode, and a configuration module adapted to determine which mode to configuring the
handset.

[0008] [n accordance with an embodiment of the patent disclosure, there is preferably
provided a handheld wireless device comprising a switchable configuration system for
switchably configuring a handset between private wireless network and cellular modes.
The switchable configuration system comprises a celtular module adapted to operate the
handset in a cellular mode, a private wireless network module adapted to operate the
handset in a private wireless network mode, and a configuration module adapted to
determine which mode to configuring the handset.

[6009] {n accordance with an embodiment of the patent disclosure, there is preferably

provided a computer program product for use in the execution in a handheld electronic



determ ne which node to configuring the handset. [0009] In accordance with
an enbodi nent of the patent disclosure, there is preferably provided a
conput er program product for use in the execution in a handheld el ectronic
devi ce. The handhel d el ectronic device cpnprises a nmenory for storing data
for access by an application program bei ng executed on a data processing
system and a switchable configuration systemfor switchably configuring a
handset bekween The hwathelddle@t@ssdeviet woriisand neehd rulfar siobdeda Theaccess
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enbodi nent of the patent disclosure;

wircless network and cellular modes. The method comprises the steps of determining if

private wireless network coverage is available, in response to determining if private

wireless network coverage is available selecting the private wireless network mode if

available, and in response to determining if private wireless network coverage is not

available selecting the cellular mode if private wireless network mode is not avatlable.

BRIEF DESCRIPTION OF THE DRAWINGS
[0012] An embodiment of the patent disclosure will now be described by way of
example only with reference to the following drawings in which:

Figure 1 shows an example of a switchable configuration system for switchably
configuring a handset between private wireless network and celtlular modes, in
accordance with an embodiment of the patent disclosure;

Figure 2 shows in a flowchart an example of a method of switchably configuring a
handset between private wireless network and cellular modes, in accordance with an

embodiment of the switchable configuration system;



Figure 2 shows in a flowhart an exanple of a nethod of sw tchably
configuring a handset between private wireless network and cel | ul ar nodes,
in accordance with an enbodi nent of the switchable configuration system 4
Figure 3 shows in a functional block diagraman exanple of a configuration
nodul e for determ ning which node to configure a cellular - enterprise
handset, in accordance with an enbodi nent of the sw tchable configuration
system Fi gure Hgukllusbraties I'mmioodriﬂbrgamathmnm ofantpheothamadetiyation

accor dance enbodi of tile switchahle confi stem

th_.an
Figure 5 i it FErissTERE BERG AN ont é‘é‘“o‘f‘*‘*ﬁk‘ﬁ“{/at‘%‘% HePaudhatnor k
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met hod of smntdhabh%»ﬁuﬁhﬁgﬂmmn@nagh@nds%mfmehwaéniprmmau@nmawéh@ss net wor k
and cellul a an enbodi ment of the sw tehable

conflguratPgwqgvgﬁgh#mﬁWﬂﬁgém?“gﬂ@ﬁ#d%ﬂ}@Qﬁﬁble of a dual network

envi ronnment, i Iriggeoridaffeswht Fesaital SIANOHI ITRkvaRfwik&sseldRabl@age
conflguratlon systen1 Figure 8 depicts a generalized network environnent
wher ei n afYegbedicaedanegfwvith peciipdisabplelhe snflirbpatidrusyionsiiagy be

practi ced: Fi 9458, BBLE TS, AB.EXSTRIALY: RGN Aba 8 DetuoRK,

envi ronnent where a I $posed ‘for network
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configuration systeql and re 10 depicts a bl ock diagramof an
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di scovery/ sel eqtlJJLQE' 7@59\9/@@1‘1‘5?&1 elorh %Blmc@«%&réﬂvﬂ%nﬁ@mt heacchRAGH RAR 18f the
swit chabl e configuration syste DESCR PTI ON OF PREFERRED EMBQODI MENTS

[0013] A syéwénmamdfﬁewhomidjcph@ugawsntﬂﬁmsnlosure wi |l now be descri bed
with referenc rio s exa of how the e i ments c n besgﬁ%e made

o used, - ForC Tidfe bRl SRR p e h g By et e S iPE T pe M

descri pti et ANdLhaBRbATigulieVSysRim Lidg HanRes, to indicate |ike or
correspondi ng parts, wherein the various el ements are not necessarily

drawn to scal eFlgtwe)QAi]eplAiSsanrfgqe@lpéctmen@Qqun@ﬁf hanldeek enaymanhehgic h
mul tiple Upcq%awp'n?eng&‘}[ge ?Q%pembly disposed for network discovery and selection in

accordance with the teachings of the switchable configuration system; and

Figure 10 depicts a block diagram of an embodiment of a user equipment device
operable to perform the network discovery/selection procedures set forth according to the

teachings of the switchable configuration system.

DESCRIPTION OF PREFERRED EMBODIMENTS

[0013] A system and method of the patent disclosure will now be described with
reference to various examples of how the embodiments can best be made and used. For
convenience, like reference numerals are used throughout the description and several
views of the drawings to indicate iike or corresponding parts, wherein the various
elements are not necessarily drawn to scale.

[0014] A single-configuration handset, even one with multiple modes, is quite well
defined since it is governed by a single set of related specifications. Thus a cellular
handset with global system for mobile communication (GSM), general packet radio
service (GPRS), enhanced data rates for GSM evaluation (EDGE), universal mobile

telecommunications system (UMTS) and even wireless local area network (WLAN)



defined since it is governed by a single set of related specifications.
Thus a cellular handset wth gl obal systemfor nobile comrunication (GSM,
general packet radio service (GPRS), enhanced data rates for GSM

eval uati on (EDGE), universal nobile telgcommunications system (UMIS) and
even wireless |ocal area network (WLAN) 5 capability such as interworking
WLAN (I -W.AN) and generic access network (GAN) is governed entirely by the
3GPP set ahpspbgisiclad mumsrmI{IQQM}ANi(gMIeAN)ah@gsn@m R¥aspbevak (@AN) is

swi t chabl e confl guration sy 0 for, switchably configuring a handset
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handset in a privat w rel ess network node, and .a configuration npdule 16
ot r Aetcry B o ne FERn aHHe il ea Do R o Dur S g o AReN
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the private wirel ess network nodul e 14. The configuration nodul e
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confi guratvff) %’8 &° TSt et ST IRE 1Pfl\}]écf e 19 PO s ampupg HB% € 14 as
t he node @tmf(p@ﬁ»éatdlgndw‘t the handset. If a private wireless network (such
as an enterprise WAAN) coverage is not avail able, the confi gur ation nodul e
16 sel ect $9 (flr@é celrhw(aﬂlépﬁﬁtﬁl@ﬂén%@l‘aé@ epramepigalcs viddiathcowllstar prdubrabids et .
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available (22). If private wirel ess network (such as enterprise) coverage
is avail abdztevoqig@uch beagentelpyisd iVelcdigrovgage knowva8shib, thy cacfigwetiar passive
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sel ect ed (Rfighadfe ddnEgiMEen 9fst@RQ0DIhAOR: RipléAenBaNOS Bler equipment device such
as a handset.
{0017] Figure 2 shows in a flowchart an example of a method of switchably
configuring a handset between private wireless network and cellular modes (20), in
accordance with an embodiment of the switchable configuration system. The method
(20) begins with determining if private wireless network (such as enterprise coverage) is
available (22). If private wireless network (such as enterprise) coverage is available (22)
(e.g., by discovering a known SSID by active or passive scanning), then the private
wireless network mode is selected (24) as the mode of operation of the handset.
Otherwise (22), the cellar mode is selected (26) as the mode of operation of the handset.
Step (22) is periodically repeated while the handset is in operation. Other steps may be
added to the method.
[0018] Advantageously, the switchable configuration system and method make a
switchably configurable handset both feasible, and very useful for the private wireless
network users that will use it both on the private wireless network campus(es) and other

campus(es) where they may have roaming privileges.



Step (22) is periodically repeated while the handset is in operation. Oher
steps may be added to the nethod. [0018] Advantageously, the sw tchable
configuration systemand nethod nake a sw tchably configurabl e handset
both feasible, and very useful for the pfivate wirel ess network users that
will use it both on the private wireless netwrk canpus(es) and ot her
canpus(es) where they nmay have roamng privileges. 6 [0019] In the
follomﬁng[ﬁ@ﬁﬂriphi@mib&@p@gws&mmﬁbham$wsseﬁﬂ&&yandlMHHMOdL@Q@Iﬂbﬁﬁ handset

confi gurat en cellular a ate wreless network nodes are
descri bed hﬂﬂ@fr@ﬁgmﬁﬁ“éHt(*élr%f\‘f%él ‘éﬂ lgh ‘XBHW&“6?“1““3”13?‘1’(\/%1{‘6 #5198 1858 ¢ wor k
Mor eover, safo@fene@sridctis SR{GMDI u,cofw {1 ﬁldﬁ,s\fwnm@m%@gy mu.%k}ua&f@‘\hm\{\&AN
and | -W.AN, are by way of exanple nly. Qther wreless t echnol ogy such as

W - Max, WSPEgific aitlass Fehgolaay satlses Cbél\lad?eibt\éd and B LAY por e, wrebeeenods to
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Bl uet oot h randeptdiel s fi@iteal Spebitic adaptstecdsy Mdﬂﬁds ras?p Such B@Q@f’?%tﬂ%@f&ia@znce
to a cellular - enterprise handset is an exanp of a handset used in

cel lul ar & cppppigralin Porevyelsst epk w@bwﬁgmw@h 65 Wiflde2o)Vi-Thd3 BNt chabl e
conf i gur atg;0n,SYShHE Mk & agﬁ\égﬁa'@lﬁdjﬁgﬁ Ufﬁh&&o?@ﬁg&?@ Eéﬁe‘%ﬂl@ﬂ%rqaéehenr of a

cellular - enterprise

speci f i catehwnsisamdnadei lsemenajmlpleng” dibedhandsein detlubuoc pssfiekliyglgasswiobe
conformance testin Advant ageously, these features and enhancenents nmake
the hands &P BBHCAPRasi bl e, and very useful for the enterprise people

(i.e., prijg@g W TRl 88ciRSlWBhEoMABES bysidih@ke bl ia PRI BQ &Hax?z@ ide.
enterprlse canpus}es) and ot her “canpus(es) where they may ave roam ng

privi | egespetgspmgl acdbildrut faﬁelmmland%tnwatIPCIna"nablngsioahdqtéllslblrrt war e program

to get information abouf. ul.ar system a erf rnla tions based on
that i ot orwanigns BREVAUCBRpRRE Y Rheito Shee XulS MR s hooe
actions. [Qa3d] AGLgus 0331§h@1¥9§3 fletufesfand ChhARahcblsoskcdhagh i @nigxanpl e of
a conflguratlon nodul e 16 for determ ning which node to configure a

cel I ul ar e@éﬂ?ﬂ%ﬁw V@lé ekl &utthe ererpsise Bpadi bie vt atcanirelebiodtitwert usefs) t he
Swi t chabl ﬂl&?gﬁlh% c{h tﬁ}é%%t%mlg-ﬂaq‘\m%ﬁﬁ a%r ?ﬁcr%g n@%grf{vg&e {%gmyl)ses a
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oper at i onhafe Itolamutgemimicgm. Usng evbBMmlsleP@aadBmta. P@caaiias &Dtlseﬁmﬂ:mrugmin 34
to get information about the cellular system, and perform actions based on that
information. Preferably, the card itself does not perform those actions.
[0021] Figure 3 shows in a functional block diagram an example of a configuration
module 16 for determining which mode to configure a cellular — enterprise handset, in
accordance with an embodiment of the switchable configuration system. The
configuration module 16 comprises a configuration logic unit 32 for determining and
selecting modes of operation of the cellular - enterprise handset, a data collection unit 34
for determining collecting cellular and enterprise WLAN bands that are available, and a
repository 36 for storing data collected by the data collection module 34. Other units may
be added to the configuration module 16. The configuration module 16 may be
implemented in a user equipment device such as a cellular — enterprise (private wireless
network) handset.
[0022] The capabilities provided by the configuration module 16 include an enhanced
high-level configuration control program (i.e., configuration logic unit 32) or EHCCP
(akin to the PC program in a PC with a cellular card module), in place of the simple

manually-controlled “knife switch”. The capabilities also include the data collection



for determining collecting cellular and enterprise W.AN bands that are
available, and a repository 36 for storing data collected by the data
collection nodule 34. O her units nay be added to the configuration nodul e
16. The configuration nodule 16 may be 7 nplenented in a user equipnent
device such as a cellular - enterprise (private wireless network) handset.
[ 0022] The capabilities provided by the configuration nodule 16 include an
enhanced nwidghe }ehelingnfabguy &t canucontorohtipr agedimldriand WLAbhidt‘gmri@t i on

l ogic unit o, the PC pro el I ul ar
card moaulei e WS et el ot T B ATk Rafisreat hife Tl ¢ onr
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ability to capture information on cellular and W.AN ne ks while the
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informatign such as A-GPS (assisted GPS). However, when the handset is

oper at i ng WhéNeovpsge the WN&W@\&@@W 1wy, besprraiopes! b thsr ceihy parion ot

cover age, C . ntrolled by the cellular portion of
t he handgégﬁcy% o Hﬁgﬁﬁﬁﬂﬁ' r?gﬁPa]ngﬁ settings. [0023] Figure 4

il lustrat §028he tMgLu@Cmﬂillugmtast thensoabnfipeabiandgels handsacmarcdamescewvitih - an

enbodi ment of , t he smn habl e nfiguration syste e cellular and private
wirel ess @hepRedRent % “Wétﬁ‘eéﬁw?@u Ui ey ek n “"&HF%G’R‘LPE%H“ FCkSer at es
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i ndependent | he cellular controlling WA ﬁjlguratlon 48 does not
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net wor k ( ot her. L confiquration 48 o a rt of the
cel lular net CQ“P€§ahé ??g?c%%%fﬁg?ﬁﬁFﬁgfcFOVQEN(@PmﬁéﬁF %6F§8gﬁ Fi gure
5 illustpateswiResh ﬁét&o@lﬂdwfw\ﬂ‘ﬂ OF attleANnAHUlY B @18 A S RPEMRIsls ()@ngf,
enterprise) coverage cle 50, in accordance with an enbodi nent of the
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met hod of logg\%; ({’i res[%ratlon 54 of enterprise coverage is determined by the background
EHCCP program (or configuration logic unit 32) that periodically checks the location and
other data.

[0024] Figure 6 shows in a flowchart another example of a method of switchably
configuring a handset between private wireless network (e.g., enterprise) and cellular
modes, in accordance with an embodiment of the switchable configuration system. In this
example, WLAN is used as an example of an enterprise (i.c., private wireless network)
band. Other bands may be used for the private wireless network. While the handset is
operating in the cellular and enterprise (WLAN is used for the enterprise) (22), the
EHCCP 32 functions as part of the enterprise portion of the handset operation (62). The
EHCCP (or configuration unit) 32 checks for location and enterprisc WLAN signal
strength (04). When the handset is no [onger receiving an enterprise WLAN signal (66)
(including no longer being able to detect via active or passive scanning known enterprise
SSIDs) and is off the enterprise campus, the EHCCP checks for (68) other WLAN access

points (APs) that may be used for enterprise service, WLAN APs that provide access to

PLMN I-WLAN or GAN service, and cellular network (PLMN) signals and the cell



configuring a handset between private wireless network (e.g., enterprise)
and cellular nodes, in accordance wth an enbodi nent of the sw tchable
configuration system In this exanple, WLAN is used as an exanple of an
enterprise (i.e., private wireless netwoy k) band. O her bands may be used
for the private wireless network. Wile the handset is operating in the
cellular and enterprise (WLAN is used for the enterprise) (22), the EHCCP
32 funct i odtidsapar ¢Co whieh dne proyidesdogeoipt idnredtionHeorh &ndséiulo perianidan

(62). The Bl |CCP (or.configuratipn.unit) 32 checks for |ocatiaon and
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user visits a conpany having an enterprise network. The visited conpany
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the WAN transceiver to be associated with the cellular portion of the
handset (0¥ apRiogch e hisengigmeachyn teselpiar prpctitratiens)) o tarasperittingthef t he
handset i 4;s : ~ b Ca. roaach, t. ' -on the
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the cellular + enterprise mode for a period of time after the private wireless network
signal has been lost, rather than instantly associate the WL AN or other private wireless
communications module with the cellular control (e.g., retain the handset configuration of
42 rather than change instantly to 48 as illustrated in Figure 4). This may be preferable if
the campus has “spotty” coverage in some areas, so that the handset changes modes less
frequently. Similarly, when location information, A-GPS or cellular-signal derived, or
other, is available, this may be used to retain the cellular + enterprise mode until the
handset is a distance from the enterprise campus.
{0027] Once the WILAN transceiver is operating as part of the cellular handset (70),
the EHCCP will check the location and WL AN signals periodically (72), according to its
settings. When the enterprise (or guest or other acceptable-to-the-enterprise) WLAN
coverage 1s sensed by the EHCCP checking the output to memory of the cellular/ WILAN
program (74), the EHCCP will cause the handset to be reconfigured to cellular +

enterprise, where the WLAN transceiver is controlled by the enterprise program (62).



the cellular + enterprise node for a period of tinme after the private

w reless network signal has been lost, rather than instantly associate the
WLAN or other private wireless comunications nodule with the cellular
control (e.g., retain the handset configuration of 42 rather than change
instantly to 48 as illustrated in Figure 4). This may be preferable if the
canpus has "spotty" coverage in sone areas, so that the handset changes
nmodes Ieséooi&bqu§WﬁkyheSmmhhemhvuﬂmhemﬂkmmamﬂongWHfowﬂhﬂkwnqﬂﬁﬂGPS or
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software; it operates in a manner simlar to a PC program does when the
cel lul ar @a@%mnammy is contained within a separate hardware nodul e pl ugged
into the PC. That is, the EHCCP is either on a separate processor nodul e
or be a separate programon a nulti-program capable processor. The EHCCP
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{0031} In the GSM operation, call hold and conference calling is specified. It uses the
network to provide the appropriate voice call signal over the cellular channel between the
PLMN and the mobile station. When call hold is in use, the network places a cali on hold
when commanded by the user, retrieves the call, or disconnects the held call. There is
only a single cellular voice traffic channel. Should a user place a call on hold such that a
second call can be made, the network performs the action of setting up another call while
the first one is on hold.
[0032] If a served mobile subscriber has a call on hold and is not connected to an
active call, the user can: 1} Retrteve the held call; 2) Set up another call; or 3)
Disconnect the held call. The user may, depending on the capabilitics and specifications
of that network, place an active call on hold to accept another incoming call from that
network.
[0033] If the served mobile subscriber is connected to an active call and has another
call on hold, the user can: 1} Alternate from one call to the other; 2) Conference the two

calls; 3) Disconnect the active call; 4) Disconnect the held call; or 5) Disconnect both



call. [0031] In the GSM operation, call hold and conference calling is
specified. It uses the network to provide the appropriate voice cal

signal over the cellular channel between the PLM and the nobile station.
When call hold is in use, the network pltaces a call on hold when commanded
by the user, retrieves the call, or disconnects the held call. There is
only a single cellular voice traffic channel. Should a user place a call on
hol d such cehat Thas isacomglistaid byghn ndevontaderespdise etawosikngde K fommmandsiemact i on
of settingh @n qiher call while the first one is on hold. [0032] If a
served no ibscri ber has a call on hold and is not connected to an
active cal[{)oac%he UBEteliAd opblatiBRty WeN achii&l el aplobiia@)sp&ElicRngnot her
call; or sconnect the hel d call. The user nay, depen ing on the
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cal | on haohd optiagomsenlCagingld sy Abhesdate ok Hamnerardak)isipvolha. ot her; 2)
Conference the two calls; 3) Disconnect the active call; 4) Di sconnect the
held call; or 5) Di sconnect both 10 <calls. This is acconplished by the
network i g CERRAWE, Ll SR Houpt IR ‘.Scmgl ponan ?e[ésrs?lmw Qe handset). [0034]
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is a private wireless net rk c nms to the specifications that
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private wrel ess networks. The characteristics of the two voice
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di fferent the two t have ast are not
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private wireless network uses the signalling specified for the private wireless network.

The higher leve! function EHCCP will enable the user to select which network the
another call is to be set up on.

[0037] When the new call is set up on the other network, (e.g., the private wireless
network) the cetlular network with the held call is not involved. The user selects, via a
higher level function (EHCCP) the network over which the new call should be placed.
When the new call is on the other network, then the signaling is over that network
connection and the specified control procedures for that network are used.

[6038] Switching back and forth between the two calls (e.g., placing one call on hold
and then retrieving the other) involves a higher-level (EHCCP) to place the hold and the
retricve commands through the handset controls for the appropriate networks.

[0039] It is possible to have more than one call on the cellular network (It may also be
possible to have two or more calls on the private wireless network.). With two or more
calls on the cellular network and one on the private wireless network (or vice-versa), the
user’s control becomes more complex, though not impossible. The EHCCP function

allows the call hold and retrieve to be simplified, so that it is no more complex for the



network uses the signalling specified for cellular network. Setting up
another call on the private wireless network uses the signalling specified
for the private wireless network. The higher level function EHCCP wi ||

enabl e the user to select which networkjthe another call is to be set up
on. [0037] Wien the new call is set up on the other network, (e.g., the
private wireless network) the cellular network wth the held call is not
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net wor k ov r which tﬂg new call should be placed. Wen the newcall is on
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on the celdfhake RedswRITkitlatibn PRMo@ 89IP9e possible to have two or nore calls
on the private wireless network.). Wth two or nore calls on the cellular
network and one on the private wirel ess network (or vice-versa), the

user's co iqlrniférePc%?gggFgaEllg%l 'flﬁ hgcgyrg)rlms\)svbrgshpum not inpossible. The EHCCP
function rieve to be sinplified, so that it is
no nore c@oluéx ahdpritvie Witelesyper (once the calls are set up) than having

all the c égf_onTgne the cellular network or on the private wreless
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the signals being mxed in the handset. 42] Slnultaneous operation of

two vocoders in.the handset are used: one for the cellular network and one

for the pflxggprﬂh&ﬁfgss_netmork. There nmay be speech degradation (toss of

quality a ability), depending on the two vocoders in use.
[0043] In the operation of call hold and call conferencing, the limitations of each of

the networks (cellular and private wireless) are also limiting on the handset. Further
restrictions may be placed on the handset through policy control, e.g., by the information

technology (IT) group of the enterprise operating the private wireless network.

Example of Configurations of a Dual Mode Enterprise {i.e.. Private Wireless Network)

Handset

. Enterprise

[0044] Figure 8 shows an example of a dual network environment, in accordance with
an embodiment of the switchable configuration system. A UE 102 may access the
cellular network 44 or the private wireless network 46.

[G045] The WLAN transceiver in the handset operates with the enterprise campus

WL AN network. The cellular transceiver in the handset operates with the PLMN (i.e.,
cellular network). Both operate simultancously, but only one at a time will have access to
the microphone and speaker — a wireless call will be on the enterprise network or on the

cellular network,



Control and Policy [0043] In the operation of call hold and cal
conferencing, the limtations of each of the networks (cellular and
private wireless) are also limting on the handset. Further restrictions
may be placed on the handset through pokpcy control, e.g., by the
information technology (IT) group of the enterprise operating the private
w reless network. Exanple of Configurations of a Dual Mdde Enterprise (i.e
Private W[ﬁ@}i(f}ss Bletwioinkus diampisetandl.ccEnhecqrsiiseolf@04dfcrbh@ug er Bashgws an
exanpl e of g% n et wor k enV|ronnent i n accordance with an enbodi nent of
the swit cRABPETESHT griid ont heyapione!s AndeparapoalcHepEss aphee!uksiargsagh
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in the handset operates wt he enterprise canp wor k
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enter pri sg,aQtMoidke on the cellular netmork. 12 [0046) Slnultaneous
enterprise and cellular calls involves conferencing or placing one of the
calls on "hold' . The protocols and operation of enterprise and cellular are

each gover e specifications. This sinultaneous
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EHCCP, but the GAN or I-WLAN software or system does not itself make any use of this
extra information.
[0048] Since the WLAN transceiver is controlled by the cellular transceiver, there is
no enterprise capability, and the handset’s cellular control function will not know that it
has returned to the enterprise campus from any WLAN signal. The cellular (3GPP)
specifications consider enterprise operation outside the scope of 3GPP. However, the
geographic location information (A-GPS or cellular CGI) may be used to indicate to the
configuration module that the handset is in or near the private wireless network

{(enterprise campus) coverage area.

Example of a System Environment

[0049] Figure 8 depicts an exemplary generalized network environment 100 wherein
an embodiment of the switchable configuration system may be practiced. A handset or
user equipment (UL) 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, ef cefera), or any enhanced personal digital assistant (PDA)

device or integrated information appliance capable of electronic mail, video mail, Internet



EHCCP, but the GAN or |-W.AN software or system does not itself make any
use of this extra information. [0048] Since the WLAN transceiver is
controlled by the cellular transceiver, there is no enterprise capability,
and the handset's cellular control function will not know that it has
returned to the enterprise canpus fromany W.LAN signal. The cellular (3GPP)
specifications consider enterprise operation outside the scope of 3GPP.
However, taheessgeographiat dcoeaf egsapinbocaiatdacing oAt ASdGling @libuharonCa ) may
be used to indicate to the configuration nodule that the handset is in or
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home net wiytksobileide@ices AR tHRLIWNG1aP InfHREWNS)e dl0gloMiISiied metwenks (i.e.,

VPLWMNs) 112, each wt
communications ((JSM) -based carrier network, a serving GPRS support node (SGSN)
114 and gateway GPRS support node (GGSN) 117 are exemplified therein. Additionally,
by way of generalization, the PLMNs of the WACN space 104 may comprise networks
selected from the group consisting of an enhanced data rates for GSM evolution (EDGE)
network, an integrated digital enhanced network (IDEN), a code division multiple access
(CDMA) network, a universal mobile telecommunications system (UMTS) network, or
any 3rd generation network (e.g., 3GPP or 3GPP2), all operating with well known
frequency bandwidths and protocols. Other wireless technologies may be used, including
Wi-Max, a network of WL ANs, and satellite based systems, lo name a few.
{0050] Further, UE device 102 is operable to obtain service from an access network
(AN) space 106 that is connected to the WACN space 104. In one implementation, the
AN space 106 includes one or more generic access networks (GANs) 118 as well as any
type of WLAN arrangements 120. GAN 118, described in additional detail below, 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



appropriate infrastructure such as hone | ocation register (HLR) nodes 115,
nmobile 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 radi o access fori4nobile devices using the cellular
infrastructure of a global systemfor nobile comunications (GSM -based
carrier network, a serving GPRS support node (SGSN) 114 and gateway GPRS
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may be disposed, it 1s desirable that a vertical handover mechanism exists such that the

user can engage in a call as it moves from a PLMN’s radio access network (RAN) to

GAN (i.e., handover in) or from GAN to the PLMN’s RAN (i.e., handover out). In order

to facilitate such functionality as well as to customize and enhance the overall user

experience associated therewith, the present patent disclosure provides a suite of network

discovery and selection procedures operable with UE device 102 that involve one or more

correlation and filtering schemes such that a more customizable handover call behavior

can seamlessly take place in the generalized network environment 100,

(0054} To formalize the teachings of the present disclosure, reference is now taken to

Figure 9 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

Figure 8. As depicted, UE device 102 is operably disposed for discovering a set of

PLMNs that allow access via conventional RAN infrastructure in addition to having

connectivity with one or more GANs accessible to UE device 102. By way of example,

GAN-1 202-1 through GAN-N 202-N, which are now generalized for purposes of the



[0052] Additionally, there may exist an access network (AN) space 108 not
interfaced to the WACN space 104 that offers short-range wrel ess
connectivity to UE device 102. For instance, AN space 108 may conprise
WLANs 122 of fering non-3GPP services, syeh as comuni cations over "public”
access points (hotels, coffee shops, bookstores, apartnent buil dings,
educational institutions, etc., whether free or for fee), enterprise
access poipitssnt patchiviisidsed: (o aidoencledt anptyps e) VdctEssdpoiliwsAder e t he user
may not be a nenber of th?g_pntefprise_ ut is_q}lo d at lea t,sgne
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illustratedninQs Figure 8. As depicted, UE device 102 is operably disposed

for discovering a set of PLM\s that allow access via conventional RAN
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(known or heretofore unknown), are operable to be discovered by UE device.
A GAN AP R#EF¢m$ies o ident et iAy Bropptod colffels sprmpmdy Besisisicdsi acloceizm drerc| ude

VPLMNs 204- 1, | = I HPL | €, U,  HPL 2 i.th respect
Vo U dettr R BSOS RP e BRn R T o o B R Wb oL IRE
behi nd a mpabeiidultidied GAM@Edaneé siilhlBe tiodddigesd e lhnoRy y depeadngiic a
nunber of comrercial factors, qu., contractual arrangenents between GAN
oper at or SG§%bpq_eg|\{i’L(%§I|s Mayrhe idepfified by an identifier comprised of a mobile country

code (MCC) and mobile network code (MNC). The CDMA/TDMA-based PLMNs may
be identified by a system identification (SID) parameter. Regardless of the cellular
infrastructure, all cells broadcast the macro level PLMN identifiers such that a wireless
device (e.g., UE device 102) wishing to obtain service can identify the wireless network.
[0656] Referring now to Figure 10, depicted there is a block diagram of an
embodiment of a UE device operable to perform the network discovery/selection
procedures set forth according to the teachings of the switchable configuration system.
Although an embodiment of UE 102 may comprise an arrangement similar to one shown
in Figure 10, 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 Figure 10 should be taken as illustrative rather than limiting with respect to the
embodiments of the present patent disclosure. A microprocessor 1202 providing for the
overall control of an embodiment of UE 102 is operably coupled to a communication
subsystem 1204 which includes transmitter/receiver (transceiver) functionality for

effectuating multi-mode communications over a plurality of bands. By way of example, a



illustrated, GAN- 1 202-1 supports connectivity to VPLM\-1 204-1 and

VPLWN- 2204-2. Li kew se, GAN-2 202-1 supports connectivity to VPLMN-M 204- M
as well as to HPLWN 206. On the other hand, GAN-N 202-N has no
connectivity to the wide area PLM\s. [(Q055] Each of the w de area cellular
PLMNs nmay be arranged as a nunber of cells, wth each cell having sectors
(e.g., typically three 120-degree sectors per base station (BS) or cell).
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reference numeral 1233. To control access, a subscriber identity module (SIM) or

removable user identity module (RUIM) interface 1234 is also provided in

communication with the microprocessor 1202. In one implementation, SIM/RUIM

interface 1234 is operable with a SIM/RUIM card having a number of key configurations

1244 and other information 1246 such as identification and subscriber-related data as well

as one or more SSID/PLMN lists and filters. Other interfaces can be used to control

access, including a universal subscriber identity module (USIM), IMS SIM (ISIM) (where

IMS is IP Multimedia Subsystem), and a removable user identity module (RUIM) as used

in CDMA. In some cellular devices the subscription information is securely stored in

device memory rather than being contained in a removable device.

[G058] Operating system software and other control software may be embodied in a

persistent storage module (1.¢., non-volatile storage) such as Flash memory 1235. Inone

implementation, Flash memory 1235 may be segregated into different areas, e.g., storage

area for computer programs 1236 as well as data storage regions such as device state

1237, address book 1239, other personal information manager (PIM) data 1241, and other



Mor eover, ot her non WLAN Tx/ Rx nodul es may be included for other hands of
private wreless networks. Although not particularly shown, each Tx/Rx
nodul e may i nclude other associ ated conmponents such as one or nore | ocal
oscillator (LO nodules, RF switches, RF bandpass filters, A/D and DA
converters, processing nodules such as digital signal processors (DSP),

| ocal nenory, etc. As will be apparent to those skilled in the field of
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i's” i nt endBBOPHAGHERAYE THRVINSC BREIHIGEN VY Rorkliiticd 4t ot 05 HiSsy st em
1204 i's opgfahlif sioMdeNoPOIRLNSE 68 ANGuIRLB RPETTHAL QA4 LRShni4 Ik sORR

enbodi ment, the switchable configuration systéem 10 may be i npiemented as
t he comui&RLsokecBubsyshamil2es fortl] 005T preMdinopretions sdssotR02 thbswith is

interfaces with further. device. sups h as. auxjliary input/output
(11 6) 578 Men mpliys T8 BT RBT KSR By Sascio b iR 155,

m cr ophoneag28y ikandem acesss. menory (RAM 1230, a short-range

comuni cat i ons subsystem 1232, and any ot her device subsystens generally

| abel ed a§onfigpationpei¢ianees ahn o 8@redris tbohandstt caobek shusdaibkubngot dberious
identity ) S , _renovabl.e,user, i d ity no . I interface
1934 15" alRahSuUT R Rl L BTN R 0 ot 7 b aedEelbat oo 1o
one i npl evenARL iMoreoSbMIRWMalMisci: barebd agdercliiddaisthepesfaht o tgnraicdl ddhid M
card havi gg a nunber of key configurations 1244 and other information 1246
such as i ABMIF9ICY 05 A subscri ber-rel ated data as wel | as one or nore
SSI DY PLMNjddjsst s a f S i egl .10, ¢ !
rccesor TS ol ng ey L& R AR S o RSB I o1
(1SIM (whEweys thMBhi sisdrRxpati¢icerdi de Bupsysd el frldviag dextipabh provees a
identity rmdulle g{;{UI I\)//b as gsgd ié].fCDIVA. Ig.some .@gl‘l ul ar devices the
subscri pt PRSFHUSY HathigRoS 18l Bl iFs SPBE &4 herPegidy st angiot VP £ 3t%er ¢ han
bei ng coni@iA@dpiolidand SN2 #eYHEE pakQOPBly iMeLAtdMy) sy stensafi war e and
ot her control software nmay be enbodi eé) in a "persistent storage nodul e
(i.e., nofistash agquistien, gndde) crshtng He WSkuethonmwrsywiic2@6:)hd i13) tingslect and

R s R s A T S TS B T e

regi ons sfichlifigeaieohtiguistiatemall 384 beagglcasmtddook 1239, ot her personal
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generally | abell ed as reference nuneral 1243. Additionally,

1. Use case scenario A: Turn-on handset (i.e.. UE) at home

In this use case scenario, a user turns on a handset at home in the morning. There
is no need to check for 3GPP WACN (cellular) signals. A specific setting for the device
power-up is provided. [t is possible to tailor that to the time setting, so that power-up
within a time window is considered “at home” power-up; at other times, the standard
check for 3GPP WACN signals may occur first. A check is made for <home AP>, or if
user has entered it, <home AP> and nearby APs. If there are none, then 3GPP (cellular)

is used.

1. Use case scenario B: Return home

[ this use case scenario, a user-control is provided to easily and quickly have the
UE check for <home AP>. The user can use this when returning home. If three are no

<home AP>, then 3GPP (cellular) is used.

II. Use case scenario C: Home-related




appropriate network di scovery/selection |ogic 1240 may be provi ded as part
of the persistent storage for executing the various procedures,
correlation techniques, and GANC sel ection nmechanisnms set forth in the
precedi ng sections. Associated therewithgis a storage nodule 1238 for
storing the SSID/PLMN lists, selection/scanning filters, capability

i ndicators, et cetera. Configuration preferences can be stored in the
handset control1ﬁLhQSuEaL&mnﬁ@gnkmwﬁatmath@uﬁaxhﬁde&um&gpmka$>@Ekhutar +
private w reless Getmork Cel lul ar - GAN, and Mor eover,
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i nproved. iMheatkdl | owi ng description provides a non-exhaustive synopS|s
that exenplifies sone of the specific scenarios, with a view towards
providing optimzation for them particularly in terns of. (i) rapid

sel ecti on jandjse syet:8MAGAM SickitRNocARGs (11) enabling the user (who knows
where (s)he is) to select and acquire GAN. Waile this illustration is
tailored to celThis age camjsc(cmw inyphies réfelitise viaits. oAs woflothediséf @netitre <work
confi guratj@ns ario A, Turn-on
handset (ﬁhg>‘gdélb%ﬁ%9 O(mfﬁp? uwggE@ﬁ%gkgggﬁﬁﬁLBeiﬁnﬂggpdfG#négon a
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(ceIIuIar) signals. A specific setting for the device power-up is -
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APs. |If the then 3GPP (cellular) is used. IL Use case scenario
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when returning home. If three are no GPP (cellular) is
used. |||hOh@éﬂc@@émSEéﬂakmbﬁcﬁMannan@hmmemcmSHthmsnMsaunasehgeﬁW&KIo
i nvol ves ﬂJNf?Vel setting (i.e., roamng), that is effective

V. Use case scenario E: Using location information

{0060] LLocation information from a number of sources can be used to tailor the UE
device to the user’s patterns. Information sources include I.Al / CGI, HPLMN, Other
PLMNs whether preferred or forbidden, Assisted Global Positioning System (AGPS) or

other non-cellular band location system, and Manual input.

VI, Use case scenario E: Tailoring of the system selection

[0061] The locations may be individually used to tailor the mode of operation.
Examples include connected to <home AP> {defined mode, e.g. GAN], connected to
<work AP> [defined mode, e.g. GAN], connected to <{other] AP>, and so on.
Furthermore, the connectivity information may be specifically used to provide location
information for Emergency Services, in certain cases. The full utilization of the
information may require additions or changes in the information provided to the public
safety answering point or PSAP (e.g., a 911 dispatch center, local fire or police
department, an ambulance service or a regional office covering multiple services).

Additionally, further modifications may also be required to the interface and messages



until a predeterm ned <date:tine> setting. Whether to check for |ocal

GAN WLAN, and which particular one, is indicated. Repetitive scheduling-
weekly or other, is also indicated. IV. Use case scenario D. Specific

| ocations This use case scenario involves repetitive visits. At work the
user can store <wrk AP>. A user-control to easily and quickly have the
handset check for <work AP> is provided. At a coffee shop / bakery, a user
can stor e exchdifged bstapn AR S A use theapotael (PLMNEasIl Inythand;pqunakﬂ yitkave the
handset check for <coffee shop AP> is provided, For rrporary visits, for
exanpl e at'M{95HHafONw2y b Hémﬁé%‘ﬁ“%H“/g{‘é’r‘és %b‘t“éi‘%‘ﬁ" A&P% locaegsigelidgsnt rol to
easi |y anQI(ﬂ)‘t“;%Bllnynuh%\@aﬁnh@ucﬂﬁ?&?&f BRGab R ARAbS (32 Lﬁwﬂh%' ded. The
GAN | - WL may be a noving one an airc ]) d1 may not be
associ at edndiicathonsg\ter aal,m?lsz&{iﬂih@t[& ;nmyntlae @:Id:@lvhulaam.nﬂgcﬁr ocel I on the

aircraft, . however, that nma bell&entl fi.ed in sone manner , including a
conbi nat i oH'&dch ABe piises anghigsthods aqgerting iathe paiest fisclpsirgmiaidel ocat i on

i nformati Qﬂ?llp[eQrQ,@QJd Hﬁﬁ@tﬂaﬁﬂ’vh@fs%rﬂ%tlé 84 E&ﬁmn@u&%ﬂ% (1\9];10 SQHILERS AN be
used to tailor the UE "device to the user's patterns. Information sources
i ncl ude LApvibhgd® 'lbOHPIQMQHb@d ferctiops. MRse sibrdre cogr, efteqrrieds entifegr di doken,

As ted Al | ul
Moonti on SHRBR RO B SoR Dk XS A0 Bhagul BElen iRl BT of

the systemgedcathg i sbROGA] colibeviiee alak R dAEIN NehkNdbalel Maised to
tailor the node of operation. Exanples include connected to <hone AP>

[defined Hgaenitied yia appgnupispiarrayotio St«xhdrq@mp&m[la@fqutlmﬁeand@ g GAN] ,
connect edcgﬂggt[epgngg on&iFe agp‘é«nﬁﬂn 9& 9005&51‘“@ Fﬂadm%l Sng as s e‘in tb
i nformation y eC| |caly used to" provi orration for
Emer gency h8emare esiiwir andrcbabinatiagetherchifie f ul | ut| i zat| on of t he

i nformati ire addit or changes e information provided to
the publ i 20beggy et‘gﬂghgmwrﬁg PR ¢ Ribpefémgdlscqasm avy iesasbaveanl er |
local fir @eé%'i:b@d)lc'h&?ges deP A o n@Mhad TRY ARGE ST YhG&I; 91%11@ wigguenal of fice
covering multiple services). Additionally, furt fer modi ficatons may al so

be requi r depareng hemitht ené swpearthapssrgés!dore. exchanged bet ween t he PSAP
and the operator (PLMN), and in the PSAP itself. The



information may be in the formof the address where the AP(s) are |ocated,
including floor, roomnunber and description of the location of the room
together with an indication of the signal strength and the potenti al
"spill-over"” coverage. [0062] The systens and nethods according to the
patent disclosure may be inplenented by any hardware, software or a

conbi nati on of hardware and software having the above descri bed functions.
The sof t watleimeode, either in its entirety or a part thereof, may be stored
in a conputer readable nenory. Further, a conputer data signa

representing the software code which nmay be enbedded in a carrier wave may
be _transmit hadiithbie GOMHMAALLAM RELWALK.SUGMNAGIMHhEL: baadeRl €
menory and a conputer data S|gﬁa are also w thimth scope of the patent
di scl osur grivais wiedléssastwde anfiaelivar @pdsofitewsyieharid cooidirnatn gnent her eof .

[ 00631 Wil e particular enbodi ments of the patent disclosure have been
shown andC0W858P§bed, changes and nodifications nmay be made to such

embodi nents W theptiar #eRaktd @ﬁi{f&?&@t& BEehilcUBe BEARE: Afa LNBlPAIART
disclosure. 20 Cains: 1. A 'swi tchable configuration systemfor sw tchably
configuring a hatgsetwibdessawivorkringdtle (M) rdimes tonetonde Kcarddgrglik abaraterodes,
t he S“ﬁtcgﬂgh%S%QQLﬁ%%{ ELQ% system conprising: a cellular nodule (12)
adapted to opéra?e (he'%antSet in a cellular node; a private wirel ess

net wor k nmodul e a(cddfigadapt eddtie (Oppidbedtibdchandsethitimddptd yatfgurig bRl ess
network npde; and a configuration nodule (16) adapted to determ ne which
node to cBWﬁﬁ@hring the handset. 2. The swi tchable configuration system as
claimed in claiml1, wherein the private wreless network is an enterprise
network. 3. The switchable configuration systemas clained in claiml or
claim 2, @héfle awitcheble configgatiat syerenmadeihenddlit)cldonpriteesn tte @onrid gur ati on

| ogi c unit.%ﬁ%é adapted to determ ne and sel ect nodes of operation of the
handset ; XTGEERLIPPSHGRIGRIC f98%P ™ adapt ed to determ ne and col | ect

avai l abl e cellul ar and

3. The switchable configuration system as claimed in claim 1 or claim 2, wherein the
configuration module (16) comprises:

a configuration logic unit (32) adapted to determine and select modes of operation
of the handset;

a data collection unit (34) adapted to determine and collect available cellular and
private wireless network bands; and

a repository (36) adapted to store data collected by the data collection module.

4. The switchable configuration system as claimed in claim 3, wherein the configuration
logic unit (32) configures the private wireless network module to operate in a WLAN
band in at least one of

as a privaie wireless network; or

under the control of the cellular module.

5. The switchable configuration system as claimed in claim 3, wherein the private
wireless network bands are at Jeast one of?

wircless local area network bands;

other unlicensed network bands or non-cellular bands, including ISM; and

other radio technology bands.



private wirel ess network bands; and a repository (36) adapted to store data
collected by the data collection nodule. 4. The sw tchabl e configuration
systemas clained in claim3, wherein the configuration logic unit (32)
configures the private wirel ess networkppodul e to operate in a W.AN band
in at least one of: as a private wirel ess network; or under the control of
the cellular nodule. 5. The switchable configuration systemas clained in
claim3, wherein the private wreless network bands are at | east one of:

Wi rel ess I ?E are tmork bands; other unljcensed network bands or

non- cel | ul® ‘ah‘éj‘é““ &"GHEWQI“P’SM*“&{HCPC'dt‘ﬂ‘éi‘“ré]éll(’@“t"ééh’ﬁm bYy b 21

6. The sw ¢hable gonfiguration systemas clained in any one of clainms 1 to
5, wherein at |least one of: the handset is sinultaneously operating on a
cel lul ar net worthe ndsgns ainpiiavaiusly wicr@lngss: metwbn kptvedie ahdindsetivpleaces a
call on elth r the PL ivate wirel ess network or the cellular network on

hol d mhlléW(1ﬁﬁPﬁ6“ gtcepting or resuning a call on the other network; and

the handset conm@m@e@% #c§alchll 0R chh& (RE [)t\(@fﬁ@\mdé@L RSISONELMDE keith a cal |
on the cellular network. 7. A handheld w reless device conprising the

swi t chabl @ceenkiog ekt Wit Bipenemcaspting] @irpmdning agnl) oonlee ohercheaivmk; and o 6. 8.
A conputer pro ecutlon i.n handhel d .,

el ectronic dev%cermegﬁcoh&“ﬂﬁercﬁf%n[wéhp%(ﬁeV?EE;%ﬁw lfﬁgma?ggoﬂgﬁbry for
stori ng datlulfioict@ekess by an application program being executed on a data
processi ng system and the sw tchable configuration systemas clainmed in
any one of clains | to 6. 9. A nethod of switchably configuring a handset

petween Pyl VALSHALLASRNRINGY dordiflin Gl W Bhaledaso HinTRLBRG conpr i si ng
priv r

the steps of etermning | reless netmor coverage is
avai | abl erlaimed in any one of claims 1 to 6.

8. A computer program product for use in the execution in a handheld electronic device,
the handheld electronic device comprising:

a memory for storing data for access by an application program being executed on
a data processing system; and

the switchable configuration system as claimed in any one of claims 1 to 6.

9. A method of switchably configuring a handset between private wireless network and
cellular modes, the method comprising the steps of:

determining if private wireless network coverage is available;

in response to determining that private wireless network coverage is available,
selecting the private wireless network mode; and

in response to determining that private wireless network coverage is not available,

selecting the cellular mode.

10. The method as claimed in claim 9, wherein the step of determining comprises at least
one of:
the step of checking for location and private wireless network signal strength;
the steps of:
determining that the handset is no longer receiving a private wireless

network signal;



in response to determning that private wirel ess network coverage is

avail able, selecting the private wireless network node; and in response to
determ ning that private wirel ess network coverage is not avail abl e,

sel ecting the cellular node. 10. The nmethod as clainmed in claim9, wherein
the step of determining conprises at |east one of: the step of checking
for location and private wrel ess network signal strength; the steps of:
det er mi ni ng t hat t henhaspdset toidstchaniliongar (eeadstt Bthodopgdr Y&lctvimg h gliess

net wor k si gnal ; in response to determning that the handset is no

| onger r ee%f R}?ﬁ%@ca’*’%km&:&ﬁb “Wr‘r“é]i:e%)é Ot RBYHE SilisHss NCRREERICRY TORES gEHde

private wigeless. RELMOL K REASSSViPQI Nts usable for private wreless network
service; in response to éeternlnlng that there are no other private

wi rel ess network aones$ommnntsmndeﬁmgnnnmngwuénbhﬂképﬁpgcaMEQSSnamum&s
able to access a 8 1 and HDbI|e network; and in resp ggsi to .

det er mi ni ARGCTHEL M B ?‘é“’éh“é’fvd& AL AP SHBRI A MR tAASF RS a4weRs Lugdnelts,

associ ati ngrtdie. fidi vate wirel ess network transceiver with the cel I ul ar
portion of the handset; and wherein the private wirel ess network is an
enterprise netmork 1@Uﬁb@@§ﬂ06m@nohnngﬁME&@Mﬂptpﬂbcﬁemknmgdéoewmmkat|on and
enterprise_si det er mi ni.n t he handset

is no | onger "t e HES Tisﬁamgtﬁn%}lﬁtcé) ’ﬁfl ‘%1“§Fséd’ic’f)w? 5&%’?6‘]‘6‘6@ Wdj igh‘éf*’ Yy response

to det er mpoith@ dffiat hdndeethandset is no |longer receiving an enterprise radio
t echnol ogy signal, checking for other radio technol ogy access points
usabl e for ent é\ﬂﬁrqﬂgéws@wre@énclw rireé*é’ptmgéntc@tcaét%émmwrhgﬂtlwatoxtehefre are no

other radio technol ‘ﬂ%yste[f’lggcﬁl%%kl 9'1 D t%%tﬁ[i@a es1 apﬁ[eﬁ“lgﬁ{ Gndccess

points able to access a pu
the steps of:

determining that the handset is no longer receiving an enterprise
radio technology signal;

in response to determining that the handset is no longer receiving
an enterprise radio technology signal, checking for other radio technology access points
usable for enterprise service;

in response to determining that there are no other radio technology
access points, determining if there are access points able to access a public tand mobile
network; and

in response to determining that there are public land mobile
network access points, associating the radio technology transceiver with the cellular

portion of the handset.

1. The method as claimed in claim 10, wherein the radio technology is at least one of:
wircless local area network; and

other unlicensed network bands or non-cellular bands.

12. The method as claimed in claim 11, further comprising the step of checking for
wireless local area network access points that provide access to private land mobile

network internetworking wireless local area network or global area network service.



in response to determning that there are public |and nobile network
access points, associating the radio technol ogy transceiver wth the
cellular portion of the handset. 11. The method as clained in claiml10,
wherein the radio technology is at |easpjone of: wreless |ocal area
networ k; and other unlicensed network bands or non-cellular hands. 12. The
method as clainmed in claim1l1l, further conprising the step of checking for
W rel ess l16cdhe acgadnetisnkl AcdEss] poi dhis thatrirevhiheismgarssicpaf pri vat e

| and nmobile network internetworking wireless |ocal area network or gl obal
area net woPRCkeEy Wi gel] elpgal identppomBoRoe! ek pAVSd in claim 1 | or claim
12, further conprising the step of checking for cell global identification
fromcellular software. 14. The nethod as clainmed in any one of clainms 10
to 13, whédelim mhéogteplachedhankiong of chahutes B, Wwieash tlengeodf clichiengt ep of
searching.fgr gno#her ragio t echnol ogy canpus that provi des guest roam ng
pri vi | egediclt45s a5kay o8F °Lear ching for radio technol ogy access points to
whi ch the ent ey §i§Pof SarchHRSEF MR AN (ddhGoRLERaAbuSHA Gl RYs ECgQést radio

t echnol ogy access points to which the enterpriSe provides |ow cost

servi ce. IBmiTperimdtdvod as clainmed in any one of clainms 10 to 14, wherein

the step of associati the radio technol o transceiver with the cellular
portion of t he Rt A LEtdlg erimelony e ePity v BEb ST $REER i ng
t he cel | uk@yscpedd lagi of the handset in such a node; and the step of
associating the radi o technology with the cellular portion of the handset
wi t hout rest ar theriden Hescarshingl far ragisy ierlyiplaty achessipands ey whith thepppderpithod as

cl ai med ipﬁ%ﬂ soNne.8f; &lalds 10 to 15, further conprising the steps of.
checki ng He Tocation and radio t echnol ogy signals periodically; checking

the output to nmenory of a cellular/radio technology program and

reconfi gur] the handset to a cellular and enterprise node. 17. The net hod
as cl ai neiﬁ-?ﬁledwh RS SR Y o1t 8 il ioekd “PRE T diRg et of associating

the radio technology transceiver with the cellular portion of the handset comprises at least
one of:

the step of restarting the cellular portion of the handset in such a mode; and

the step of associating the radio technology with the cellular portion of the handset

without restarting the cellular portion of the handset.

16. The method as claimed in any one of claims 10 to 15, further comprising the steps of:
checking the location and radio technology signals periodically;
checking the output to memory of a cellular/radio technology program; and

reconfiguring the handset to a cellular and enterprise mode.

17. The method as claimed in any one of claims 9 to 16, wherein the handset

simultaneously operates on a cellular network and on a private wireless network.

18. The method as claimed in claim 17, further comprising at least one of:
the step of placing a call on either the private wireless network or on the cellular
network on hold while placing, accepting or resuming a call on the other network; and
the step of conferencing a call on the private wireless network with a call on the

cellular network.



si mul t aneously operates on a cellular network and on a private wreless
network. 18. The nethod as clainmed in claim 17, further conprising at

| east one of: the step of placing a call on either the private wireless
network or on the cellular network on hgld while placing, accepting or
resumng a call on the other network; and the step of conferencing a cal
on the private wireless network with a call on the «cellular network. 24
19. Conputir Coepdabledabidiredioforstomigngsthrabivet doascar fatiatemdret s for use

in the execution in a conputer of the nethod as clajnmed in aéy one of
clainms 9 toeqion inacomputer of the method as claimed 1n any one of claims 9 1o ]



