System and Met hod of Handset Configuration between Cellular and Private
Wrel ess Network Mddes [0001] A portion of the disclosure of this patent
docunent contains material which is subject to copyright protection. The
copyright owner has no objection to theifacsim|le reproduction by anyone of
t he 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
copyri ght s what soeveysten 902 Méthed péiHantdsddConfiniratien bteegeneral |y to
comuni cati on networ ks,Céndar dnd BiiviacWarelésd Netwysk dodeed net hod of handset
configuration between cellular and private w reless network nodes.

[ 0003] Wrel ess access networks have becone a key elenent of a variety of
tel ecommumgft i OPSpAELIBF theRIYIIELRTBTHS: pafttht HOBUHR EMhiRE eI AP iR A ik hey
provi de conveni ent access to network reé%urces for workers carrying

port abl e sbeettosropyagl profeclien. HBrdtoplydgltewiee Sas andbjearonguelst Sicomileenpor ary
workers simlarly equi pped, They al.so provide a cost-effective alternative
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wi th diverse conmmuni cation/conputing devices are becom ng ubiquitous in
publ i c ersppyoghemtstseendt. as, e.g., hotels, airports, restaurants, and

cof fee shops. Wth the increase in high-speed Internet access, the use of
access pdibeZls) iThistgatentdecwhettoatess igsnahlotosmwmirsionebnardvdrks aatdant ed f or
ot her applicatiaons. [0004],A dual - nopde handset, .i ncl udi n th cellular and
VLaN portietis e supanmebd pERndsEae G i e e dad Bilifte. uei ng
WLAN. Howey&ess naeskhdddshe enterprise canpus, the cellular comuni cati ons
capability is used. It is desirable to be able to easily switch the W.AN
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node and enterprise node, W thout manual i ntervention and e conform ng
to the 3GFPcgumupicationstehdarkdsvandmsasi 86y agtetpise BGRRrkD tfeyrpravide t est s.
Unfortunately, when the handset has the WEAN transceiver workin s part of
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specifications do not sense when the handset is back on the enterprise
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access points operable with diverse communication/computing 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
cellular 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



configuration to renove or enable enterprise W.AN operation. [0005] A

cel lul ar handset with both GSMfam |y capability and code division nultiple
access (CDVA)-fam |y capability currently must operate in one configuration
or the other, i.e., in GSMrel ate node pr in CDVA-rel ated node. Sw tching
bet ween these two nodes is done through a "knife-swtch" program that
shuts down GSM (or CDMA) conpletely, and then restarts the handset in the
ot her CDMAnfiguraGoMo eonfviegu eaible enterphice "WinANepsmitivah” woul d si nply set the
handset to one or the other configuration, as described. It can not do
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configuration systemconprises a cellular nodule adapted to operate the
handset i[f086]cel IThk patenpdisslosurpdiscaibes abalelies® anstononde pbthgipsotlgapt ed t o

operate the handset in rivate wirel ess network node, .an figuration
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accor dancgribtihe adlgaRapibTBAL g@herdshadiBidhanhfodingGbiobeoRd tidiesqied bpr ef er abl y
provi ded a handhel d w rel ess gevi ce conprising a sw tchable confjguration
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whi ch nod®Irglgssash Pesgla8¥e handset. [0009]1n accordance with an

enbodi mer‘[go@f 1 they 9&??&&09 b3 DM BOdithBR102 theSpdtérf l@ychhile, RleRVis@estebly
conput er program product for use in the execution in a handhel d el ectronic
provided a switchable configuration system for switchably configuring a handset between
private wireless network and cellular modes. The switchable configuration system
comprises a cellular 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] In 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 cellular 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.

[0009] In 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



3 device. The handhel d el ectronic device conprises a nenory for storing
data for access by an application program bei ng executed on a data
processi ng system and a sw tchable configuration systemfor swtchably
configuring a handset between private wrel ess network and cel | ul ar nodes.
The swi tchabl e configuration system conprises a cellular nodul e adapted to
operate the handset in a cellular node, a private wrel ess network nodul e
adapt ed t deviqeerdicchahdiieldaledsatic deviee rmprisee awianadrg Sor netingddta frvdegesaind a
configuration npdul e adapted to determ ne which npde to configuring the
handset . %ﬁom@]ﬁﬁa%wpa@ﬁb%ﬂw chawd&mtwe%fngt%em@%g BPs ur e,
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bet ween private w rel ess networ ul ar nodes. The net hod conpri ses
t he st epsnafvodedrgrarilnianmoidés. prhieatiehable ebeSguratsmeysicncoveprage aicslldwmi | abl e,
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selecting the cellular node. [0011] I n accordance with an enbodi nent of the

pat ent di guifiggtation niddglecadapteg te fleterhing wiidvindéeltoacondigpunethehendiebl e nedi a
for stori instructions or ..state ts for..,use.in the executi.on_ i:n
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determning if ‘pri vate wirel ess network coverage is available, in response
to det er nadli gelular medpsy athe mpthed egmpriatsibe ﬁemﬁgc!%@lmgg shaaivegoreelss) ect i ng
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determining If private wreléess n covera I's not avall abl e selecting
t he cel | Woarragedeaviaflalije seladtmgwhe liests wirdass hktwinklendds, aoltinasspohsbtbe, BRI EF
DESCRI PTI OF THE DRAW NGS [10012 An. enbodi nent of _th gatent di 1ilglhosure

wi |1 now Frécraiaiag s arikgfe WAiFIGss neluis revesngs, s wet ivallableselsgitng e prililar

fol | owi ngugfaw ngs in which: Figure 1 shows an exanple of a

swi tchabl e configuration systemfor swtchably configuring a handset

bet ween pPPVHL e W aebebochwithonienzdndineit|of e paterd désclasnreatherrid arderabliyt h an
enbodi ment_ of Fé?ﬁ%‘g'atent a floe%:hart an

i sclosure; . . Figure 2 Qovvsi
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the switchabl e configuration system ) L
wireless 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 available.

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 cellular 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;



4 Figure 3 shows in a functional block diagraman exanple of a
configuration nodule for determ ning which node to configure a cellular -
enterprise handset, in accordance with an enbodi mrent of the sw tchable

configuration system Figure 4 i4lustrates two configurations of the
handset, in accordance with an enbodi nent of the sw tchabl e configuration
system Figure 5 illustrates the restoral and | oss of private

wi r el ess net woFiguooy eragen eyffohgjonahbladcdingrancen eaniplanl aedndigiuration of t he

swi t chabl e gonfi gurati.an system Fi gur sho in.a flowhart

anot her eg‘gﬁﬁ]ieéjo'g ctepping Spiedy mogg Eocﬁ?gﬂﬁve?f‘oﬁ?ﬁflgﬂﬂeﬂ r%{lsﬁa"ﬁﬂésgg "Bet ween
private WidcglRase WahWREekbddthGe bl thedkvittRARS corflpuatioarsdanme W th an

enbodi ment of the swi tchable configuration Séztem Figure 7 shows an

exanpl e of a dbmurarkiliveiriteeive eaonimrations af e bondighdeawprdinghwehaodi ment  of
the sw tchapl e confi gurati,on systeny .. Figure 8 depicts a generalized
net wor k e%r\l}lg?ﬁrﬁﬁ%mfltgﬁ%vé?hﬁggn%gﬁﬁgg&fl%ﬁBESt%n?’ the switchabl e configuration

system nmay be pioagd 3 IRMirates the restb@UiRl BsH@irblat witelessaiphakycoesiagei ment  of
a network environment where a user equi pnent device is operably disposed

for net woP¥elWiis aespetapcawithsaleatodsnent of Hessighrle copfigvating 8&thi ngs of t he
swi t chabl e confj quraty . i I | ock

di agram of an {éfﬁg}ééd(?a %r%ﬁf% lg%s%)gﬂgshgﬁ%gatgf E)?r)%lrrlr@ laég{/?‘c“%&c?gg’?g ftéha?)l performthe
net wor k desduany A sehdset bawear piede neslesehetivorkt indaetiotad niget,ant he t eachi ngs

of the switchable configur _tionﬁé stem SCRI PTI ON OF PREFERRED
EMBODI MENRESOT &%thygfng It ﬁﬁ&afﬁa\ﬂa e iguEiongy€eMosure will now be

descri bed wit hpi.gfer e éxl(éx\éﬂ{pi@&sa &é@ﬁ&kv%?k QSviMehb% SORAHInEEML® anan
best be nade an§ used. For conveni ence, like reference nunerals are used
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the switchable configuration system may be practiced;
Figure 9 depicts an exemplary embodiment of a network environment where a
user equipment device is operably 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 like 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)



[ 00141A singl e-configuration handset, even one with nmultiple nodes, is
quite well defined since it is governed by a single set of related
specifications. Thus a cellular handset with gl obal systemfor nobile
conmmuni cation (GSM, general packet radf o service (GPRS), enhanced data
rates for GSM eval uation (EDGE), universal nobile tel ecomrunications system
(UMTS) and even wireless |ocal area network (WLAN) 5 capability such as

i nt er wor kédpgbifityAbhichlas WidMoriaing VIEABI ([-OVBABY 35d pedanrdscdss ndNork $Ggoves ned
entirely by the 3GPP set of specifications. [00151Figure 1 shows an exanple
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confi guraty . f LR i f

a’f”&%ﬁ% f@} g%&hg%sﬂcg alcOiudEhEa Mk 109 Wg&%@%@ﬁaﬁd@eﬁﬂ B c'egwafemfﬁht@,hag

handset . ntiguration nodule 1 nicates with bot
cel | ul ar emduytise pi2vandirtlees ptivoet module é# dsrsopeettingrthke hodstten dprivatee

configuration nodule 16 determ nes which n are avai.l able for a user of
the hands¥teleps “%Wp&a‘f“éd%ia?i? é%‘gf?%ﬂ%‘rfkog‘@ﬁgﬁ f%fs(ﬁéeﬁfnél?‘ﬁg PRI % over age
i s avai |l afnioutcdBe 6HskQur ati on nodul e 16 selects the private wirel ess

net wor k rmduﬁe 14 as the node of operation of the handset. If a private

wi rel ess [9816br k Thswenligiwataon madde P picomnwnigdfescoitfebetl éhe eclindar l¢ bbl e,
t he configur.ation . nodule 16 sel ects, the | | ular | t de of
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i mpl enmentwhich baddsuf€ hvERABIcITEN sl @Y tithagtdedh. Hprivattanisiess nf @Ok (kldigisr e 2
shows in a flowhart an exanple of a method of switchably configuring a
handset baYSBEF PrliAM @ varace ied@iladle e konfpgretian medile fHgelsclp ey privale
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met hod (20) begins wt etermning I rivate wrel ess net (such as
ent er pri setwoskaiagdeds ansenerpiidea®WLAN)2D)erapé isprdt wedibl, thel @ssignetioor k (such
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the cellar node is selected (26) as the node of operation of the handset.
St ep (22)asiashapdsdtodi cal |y repeated while the handset is in operation. O her

igﬁ?lsgrur?ﬁ{)? gﬁagsg? l;[rrng %tﬁ evyrsenfn}]ag gvr\/r%lLagtoa:{?Jx%gn\ﬁ?en})Pagl%g{'ﬁ%ldyo’f swﬂgha%\{\gr tchabl e
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.



swi t chabl y configurabl e handset both feasible, and very useful for the
private wirel ess network users that will use it both on the private

wi rel ess network canmpus(es) and ot her canpus(es) where they may have
roamng privileges. 6 [0019]In the foléow ng description, aspects of the
system 10 and nethod (20) of handset configuration between cellular and
private wirel ess network nodes are described using an enterprise as an
exanpl e of00d9pr i Vattee fullowiresdesogitivn; kspedts o€ theesystenefeareinoethod Q03 péci fi ¢
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adapted. Furt nore, specific reference to el lular - enterprise, handset
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features to enhance the operation of a cellular - enterprise handset,

whi | e conebexample eyt Rehas atitalgsapcespeisichndagicosshas VinMaxe WardaBRAY. t he
handset t c ss. tihe conf.o ce testing. i e , these
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use it both on the enterprise canpus(es) and ot her canpus(es) where they
may have FURRINGAHIT-vil eges. Using a cellular PC card in a PC enables a PC
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an exanple of. a.configyration.nodule 16 for determ ni which node to
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of oper at feasiblef andheery apafull far the catprenissrieopleHand pavate avigglasa newiorlesssrodn uni t
34 for de Tl | i el lular and enterpris t are
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16. The configuration nodule 16 may be inplenented in a user equi pnent
devi ce suergehibfermagiongpayt the egular system. e%?wgﬁrél teas besd atdr k) handset .

0022] Th ; , . _ (8¥ork) han
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enhanced configuration control "program e., configuration
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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



7 modul e 34 having the ability to capture information on cellular and W.AN
networks while the MLAN is controlled by the cellular portion of the
handset, and storing that information so as to be accessible to an enhanced
hi gh-1evel configuration control program 32. Furthernore, the capabilities

i nclude the data collection nodule 34 having the ability to capture other

| ocation informati on such as A-GPS (assi sted GPS{. However, when the
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restarti %%&Shénw 9ff therenespriseosrnatust e IHAREReheqks fani68) aiber Wduh apegsk) .

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



[ 0026] The met hod shown in Figure 6 nmay be nodified with the option to
remain in the cellular + enterprise node for a period of tinme after the
private wireless network signal has been lost, rather than instantly
associate the VVLAN or other private wi$eless 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

pr ef er abl Eeitifigaen &@ﬁbmhmhglsbmldqs"lom@e nfgemitipnsiogre ﬂm@élslar portiondt t he
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enterprise software. [0029] Pref erabl the EHCCP is separate fromthe

cel lul ar rwf bewable to pgcesmibe ithe & eraysdepehding po the REigsomuseihdoes -
when the GRANLATSERRAR L dtolificf ARNALOG MR A SRERL G (BT AL e modul e
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the handset (a more difficult task).
[0026] The method shown in Figure 6 may be modified with the option to remain in
the cellular + enterprise mode for a period of time after the private wireless network
signal has been lost, rather than instantly associate the WLAN 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 WLAN transceiver is operating as part of the cellular handset (70),
the EHCCP will check the location and WLAN signals periodically (72), according to its
settings. When the enterprise (or guest or other acceptable-to-the-enterprise) WLAN
coverage is sensed by the EHCCP checking the output to memory of the cellular/WLAN
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).



[ 0030] When the cellular (GSM connection is active its operation is simlar
to the situation where there is no call on the cellular side but the
private wireless network has a call. [0031]In the GSM operation, call hold
and conference calling is specified. I1t9uses the network to provide the
appropriate voice call signal over the cellular channel between the PLMN
and the nobile station. Wen call hold is in use, the network places a cal

on hol d WH¥RSE orm¥hidiethethanddseisusigin theeanidrpyises(of Beest af otheigiceeitaddnnect s t he
hel d cal |l ~,There is only a single cellul Voj C raffi ekyr.Shoul d a
user o acd A S sPrerda s e RSpfiat SLhL sl L S L B it wor &
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information at different intervals, dependent on its settings, and enable or disable certain

configurations.

Operation while the mobile has a call from only one of the networks

(cellular or private wireless network)

[0030] When the cellular (GSM) connection is active its operation is similar to the
situation where there is no call on the cellular side but the private wireless network has a
call.

[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 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 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) Retrieve the held call; 2) Set up another call; or 3)
Disconnect the held call. The user may, depending on the capabilities 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



whether it is GSM based, CDVA-based, or other. The operation, when the cal
is a private wireless network call, conforns to the specifications that
have been adopted for that operation. Only a single system cellular or
private wireless, is involved. QperatidfA with calls on both cellular and
private wirel ess networks. [0035]The characteristics of the two voice
channel s and the related signalling (cellular and private wirel ess) are
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sel ect which network the another call is to be set up on. [0037] When the
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The higher level 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 cellular 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.
[0038] 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
retrieve commands through the handset controls for the appropriate networks.
[0039] [t 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



11 user (once the calls are set up) than having all the calls on one the
cellular network or on the private wireless network [0040] The EFI CCP
interfaces with the call control functions of both the cellular portion of
t he handset and the private wirel ess pdttion of the network. The signalling
of the two networks will alnost certainly be different: the private
wreless network will often use Session Initiation Protocol (SIP).

Conf er encitgeg (wice ¢l dadls are sehep)tthin reingoglkde cpltetr enedhe aelthlprioiwe agiope| ess)
[0041]Cbn&%rngkggfgg¥ Qe(gﬁconplished t hrough the operation of the two
networ k conmecti‘ons %lﬁh?Xéﬁeously, with the signals being mxed in the

handset. [00@d4R] SiTh¢IRIADER uRer@Res AlithQRe &1l oMoV RGOS fibotH (he chiuidset are
used: one for the cellular network and one for the private wreless
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Pol i c
often use Session Initiation Protocol (SIP).

Conferencing of calls on the two networks

(cellular and private wireless)

[0041] Conferencing may be accomplished through the operation of the two network
connections simultaneously, with the signals being mixed in the handset.

[0042] Simultaneous operation of two vocoders in.the handset are used: one for the
cellular network and one for the private wireless network. There may be speech

degradation (loss of quality and understandability), depending on the two vocoders in use.

Control and Policy

[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
1. 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.

[0045] The WLAN transceiver in the handset operates with the enterprise campus
WLAN network. The cellular transceiver in the handset operates with the PLMN (1.e.,
cellular network). Both operate simultaneously, 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.



[0043] I n the operation of call hold and call 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
policy control, e.g., by the informati ®» technology (I T) group of the
enterprise operating the private wreless network. Exanple of
Configurations of a Dual Mode Enterprise (i.e. Private Wrel ess Network)
Handset |1[00&nk er Pinskaneodet}Fpigier andg el hlonsal krineod seprloafeséncangiomplaciag wor k

environnent, din accord e wth an enmbodi nent of the .switgchable
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calls invol ves conferencing or placing one of the calls on "hold . The
protocol s and operation of enterprise and cellular are each governed by
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cel lul ar e private wr s network conponents of the handset enabl es
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The cellular transceiver in the handset operates with the PLMN (i.e., cellular network).
When the WLAN senses an AP, in addition to the information it gathers that is required
by the cellular (3GPP speciﬁcations); it gathers sufficient information to determine
whether the AP is an enterprise campus AP, a guest-capable AP, or another AP of interest
to the ‘enterprise operation’. It writes this extra information to a location known to the
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 (UE) device 102 may comprise any portable computer (e.g., laptops,
palmtops, or handheld computing devices) or a mobile communications device (e.g.,
cellular phones or data-enabled handheld devices capable of receiving and sending
messages, web browsing, et cetera), or any enhanced personal digital assistant (PDA)

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



2. Cellular with I-W.AN or GAN [0047] The WLAN transceiver in the handset is
controlled by the cellular transceiver, and operates in either the 1-M LAN
or GAN node. It is governed by 3GPP specifications. The cellular
transceiver in the handset operates wtl3 the PLMN (i.e., cellular network).
When the WLAN senses an AP, in addition to the information it gathers that
is required by the cellular (3GPP specifications), it gathers sufficient
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practiced. A ha r. user equi pment (UE) device 102 mgy conprise any

por t abl e_‘b%%ﬂ?zgﬁfﬁé‘fsg:ﬂ}a‘ F‘?ﬁp(?%g",l&ﬁ&rﬂi’ B§?“‘gf“ (HSRPONY OGP B &Y ces)
or a nobihegy AONAUNEE PRSI C8ta(erlees. TRIpedial oR ARG eRlze Q@a@%%@b! ed
handhel d devi ces capabl e of receiving and sendi ng nessages, web browsi ng,

et cet er ayhethgr thayses ihvaament, YeASdhwaiace il ¢ tail ingliide s namber GHhRMcieativoksor

i nt egrat i [ I | AR apabl f el ectrgpi i.l., video.mail,
|t ernet gl gEPEMRDPRRLMG 4B RRR EdioRabeadPhEn e 2t R Tane
schedul i ngpprdpifacs inBhitaR TR BaGERRRdine bt idiheglsick BHLRNAsddsS 19! @bbilabl y
operable in ﬁne or nore nodes of operation. For exanple, UE device 102 may

operat e iSYICREESENEN(MPC) apdsstidfyashikg likee inshdhe W HsNweage 194 may dfess

| ocal ar - ar, i i

Fur her, ooy 4B Ho k) icB (PR nelork i Dotk 8 RERT B BPss
conpr i se Wy mhhite bands wingdhecdhilaronfragatealrt of e ghbads/s@m foSkdbdleds or ot her
unl i censed bands.. Additionally, the network envi nt 100 js ri sed of
three br 5_88“’&‘5?%@‘8(‘? éé%ﬁ‘%%%ﬁ?ﬁi‘?é’cef‘ﬁw ﬁé@é&l%‘é@‘g FEPRSF %&ﬁ@gﬂ’g service
to UE devilgnd@atewhl) (HRIEsHpBA o8k (GGRN)NaWRE &e(ﬁéﬂ@é‘)i tRRGRHE Addthiorallgr € May
exi st any nunber of Fub! ic l'and nobil e networks (PLMNs) that are operable
to provi ¥ vl ofigeacratigdtoph he\PLNg iof 8 WA CN spaog 104 nmagycomaprise metvrtls

packet - sy vi ces.. Dependi,ng on.the cove area(s

et her - ChetEd rotPlR Al SN geR P S eda o G s ERREIE P ore

net wor ks neiwaek, aniategrdetMigi talrenhifhdIsHe td Ak, (IDERI) t£6bd6 ivisibK Snuliiple acceVPLMNs)
appropriate infrastructure such as honme | ocation register

112, i th : \
(HLR) eﬁﬁZ@ﬁ‘h}mwwm, penaygrsat RioRYe selprammpsaonioyaemI U TahertvRes, br ke.
Si nce t hg, YA\, Pﬁ%n%@ﬂydj&ﬁe%‘,%@i%'%@, Q?&?Jr?th}gg\?ﬁllf%nrﬁg Service

(GPRS) networ k™ that provi packe access nobi |'e devi ces using
t he cel | (lequericyfbaadwidtict andepratocels glOohal wisylstsasahno fogiaslmdyebecusetint imdingons

(GSM - ba arrier net kK, .a servi RS support node (SGSN) 114 and
gat eway @%éu%ﬁﬁ?”?%‘&t\é\@%%ﬂ?gﬁt?ng? gf@ﬁé?fﬂ?‘i“ﬁ’i t@é‘a?‘ﬁért(@Wn. Addi tional Iy,
by way ofoogener afiraki OB det it 158 M¥HePiblt Ao MANe SRACEorh Aft 208 GORRI:k S€

networks sel ected fromthe group consisting of an enhanced data rates for
GSM evol (ANdppacEDEE Y hat ét coonksteditp that WY ephedil§itt &l omningrieraentagdnytiisk

(1 DEN), ode djvision nultiple access net : uni versal mnobile
tel ecorrrr%rl?lF A ?g{r)le’sl 1@3/%({%‘%8{1? S %eé’te%_raﬁ‘,(‘esél“e E%&g& @n@rgaﬁsi ﬁ(??&%r k
(e.g., 3PP ooWBERPHangdmknOR0aGAY W8 deshBbdd RAWRiochAlCREE B oRaRAW dt hs
and protocols. O her wreless technol ogies may be used, including W-Mx, a

net wor k SRCTIIARE proxifl aseeseIspiviass baeasndys devise 19DambarBLMIN eore network
Lg? \ig]r E“&Mi& brodab ARV It & nd Qo loRolORE)-BR.G nbRVOR! %I[‘Aﬁlee{r%’dn‘éeem‘farﬁt%’ hEn access

provide short-range wireless connectivity to UE device 102 via access points (APs) or



(AN) space 106 that is connected to the WACN space 104. In one

i npl ementation, the AN space 106 includes one or nbre generic access
networks (GANs) 118 as well as any type of W.AN arrangenents 120. GAN 118,
described in additional detail below, ild operable to provide access
services between UE device 102 and a PLMN core network using a broadband

I nternet protocol (IP)-based network. WAN arrangenents 120 provide
short - r and®tdpetal’ @sd cepbhveplimpntgd ngngE vesety of steodards, 8. .adEESs 8gbi His ( APs)

or 14 "h " d be i npl ene d usi a vari et f negar ds,
e.qg., | EE?%%%&I?R’ IR0 d40] 1pg‘?‘af‘k—q&ﬁﬁeigi‘ig,gstﬂdﬁre‘{rﬁ‘}ﬁ}f\é%&“ i%é(?’Lan |
st andar dsQpMiAaiMemn8irdngartle BResHth ktafdaadar d, and the Bl uetooth standard.

[ 005111 n one enbodi ment, interfacing between the WACN and AN spaces nay be
ef f ect uat B@51h adeeopesmbedimanh igerfaging betgae dicdW AGRS and ALY wdees maphe 118 may

be interf [ Wi ! [ f in the 3GPP
TR 43 o01 Kl e SOREE D PIRFRIMIRE GAN AR BT o on
Li kew se, inwiefbed 20cthraall. MiN @iré adeg thai grbcealufdsvBt foethén s 3EPH TR 48r90deddr es set

forth int P 1S 22.234, 3GPP | S 23.234 and 3GPP TS 24. 234 docunents as
vel | as reﬁﬁ? igp Vot hriastaensis WeHds pelpte Herwnetalie Lrikewiss, Wé%o an

i nt er wor ki, 09 ; MELAN o ki ' e y

exi st an llggglenss nee'glv%l&tﬁ% g%g%gmgg%e wg%@c?xﬁ%séﬁ%??g%ﬂ?@é %%gpwg\lzezs%gce 104
t hat of f e¥GPBAGIA3-23dnge JGHRRETS24.26dneohints ayweld atielded damnidfatioRpand

i nstance, AN.s e 108 _.may conpri se ANs offeri non- 3GPP servi ces,
such as c%ﬁ%ﬂﬁ?%gﬁ Qﬁf§fe5(?ért°ang‘biq%?w%gﬁ%#%§i (E't@@ﬁglagﬁgg,e“be@ﬁf ee shops,
bookst or egosgpar tARRoRUy] BbRUSay SHGALceREhetwdbtk (ANY kRS 10806t intephgEher

free or for feeg, enterprise access points, and visited (other enterprise)

access. pobrihe WekENepase (sbat oty Mt Mo wislseEomRCt it i deyies 482.but | o
| | d l. i , 005 i i
ot 1 oamtorif@leco RIFREL VAP ER cbBRE WIYAD: LIFMRRA Skl obPSORLING, |

that a vedstdogmhulienday ererpubiad!i £oeRpoiits (el colfat siidps, bidkEtoeaN engage in

acall as it noves froma PLMN s radi o access networ kOt(BRAI\? to GAN (i.e.,
handover aPaytmsat byiklingsardycationad ipstipioss.reage Whetber frepprdey &e). S0tePien or der

to facilifgtg gwﬁ&_ailaméeeg&hééaﬁtﬁﬁﬁ labe s Rmtscwﬁéremezlfse%q¥ Rohguce the
overal | user experience assocliated théerewth, the present patent disclosure
provi des maemsbérntdd thdt enermarelbud isstlovedyat st selesetvicas. pr ocedur es oper abl e
with US ice 1 t hat involve one or, nore cor tion a iltering
schenss O habruemBeanate e hemra Enisogent BT insEat P deviss 102801 ess v
t ake pl agfay Fe dRoBEMNRIAddszeSle BRk WREKICBNNANIOVEEREChARRM &@RS4lchandtardral i ze
the teachings of the present disclosure, reference is now taken to Figure 9

wher ei n atjersearmpizags/inghdrdldisriemp vest frempdthdNGs wdia acsassaetwabdRAN)dhown t hat
. o . )
1 tst o e phEniepR) ol hghlSARERShER S ICANRLY, EMULLANIRD bl

for di scavéidilgteasusk furhiofthlNas tWattas &b b@storaize a8 ehahce ditvdridliomat RAN
infrastructure in additjon to having connectivity with one qr nore GANs
accessi bICEPEFNOE2gROFIaed therewithy thiayessnt eatethiisslostpenprevidepa JuitafidishHorsan: N
202- N, Wi&gv&ry%nag@{egﬁ&?ﬁt%ké(ﬂﬁgs S&Eab%’mﬂi?é d%icd D& that involve one or more

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

X

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



15 present patent disclosure to also include any type of WLAN and/ or

| -V/ LAN arrangenents (known or heretofore unknown), are operable to be

di scovered by UE device. A (JAN AP may support connectivity to one or nore
PLMNs, which can include VPLMNs 204-1 tiirough 204-M as wel |l as HPLMNs
(e.g., HPLWMN 206) with respect to UE device 102. \Were GAN- PLIWN
connectivity is supported, which PLMNs behind a particular (JAN are visible
to UE devp@eenlo@enﬁgsd@q@@mw asp mchderbey typt of SvindNaindlorflabt.ons, e. g.,

contractual arra nts bet n (JAN operators d, PLIMN t

i |1 ustrat &P EETA R@’i% Tbl% Vpgorr?é @@m{‘g’c"’ff’ VPY 9‘@3 %IE{I\?RP‘TD%SY Qﬁand

VPLWN- 220devdce. LA kv 9@, m@&h@o&%nﬁecwnp% bSe &ORBRAIMNEYwhiRh VLM 204- M
as well as to HPLMN 206. the other hand, (JAN-N 202-N has no

connect i vVPLMDNgs 2el Wﬁ@@?%@l\wll\@s HFDUB@] (E@cmwv%%oam& l@ﬁl@&t ©el | ul ar
PLMNs na e of ce Lo ectors
(e.q. tgg?cdgle{ gr ee %Zg}AEFIJegrE §)£NSC ¢ eSr“s/ﬁ%ls SUBhYe I%adc ‘)Vhfc:%o[l nL e]glllﬁcel ).

Each i ndi p!arduﬁilr G8N art sisilevd UBdievicth 02 nesl dep&h(p&@b nhﬁ’l@@ﬂéffdoﬁﬂﬁdr@lﬁl qecy
paranmeter to identify them A group of cells is com‘ronll}/If designated as a

| ocati on RFEE €12A)C08 éFtHQiWIBégfi%ﬁ% betieen Gy\l\éﬁmmors@mﬁt M@roaetamry AAt the
| |
ol |l ar  ustrhE ANNRY e BBbdael Bl L BERRL T 2RA% Md VoL D208 Yo

i denti fi ekikewispy GASE2 @8D2d swppdritsecomaetivity tcml\(INEM)z(HnM ayobdll & toet wor kK code

|( gﬂ:ﬁ% i fi ﬁ?%w bas PLM\B@@P&@Q@ ?‘6‘% I“{) Iﬁg‘(‘j’@g iyigy 'é?rt?’% ?i‘%?lea%ff’? uct ure,

all cel | splhymegdcast the macro |l evel PLMN identifiers such that a wirel ess
device (e g UE device 102) wishing to obtain service can identify the
wirel ess [985%or kEaF@OS@]@RGﬂeanehngllud@w\PEMl\Eirgwbe adangdd ps e nedibehaicells,s a

bl ock di agr.am odi nent of a evi erable to erf rmthe

net wor k d\lglst@‘aai/cglrcfﬁ r}lgf’%‘gtsfcotﬂrs P &é%*ﬂ?agg tg’eete lf%‘g)r(f eGP 1?‘?6 fl%e Mt eachi ngs
of the swBSgbabdlp. ¢aoh irdiviatdl @81l $ysloeitled Aithnoetginglabal @add@igic s (cafr) UE 102
may conprise an arrangenent simlar to one shown in Figure 10, there can be

a nunber R$FAmGiey tﬁtlii‘?ﬂﬁge&ﬁ&l BTl Geln s conmenly dsigaated af 1 {pgpidonprea
fi th
ar v angensith afid pREARGHG kAT, A\ URGTRELL A, ATRICLE, IARERREL TG, N

i m ting mayt be estpidat mtamccbrtienc&ndmmlmamﬂsdphg béimlmteslﬁnﬂog;atlk)mtexﬂnple osure.
A mcr op or rovi di the veral | control enbodi nent of
UE 102 | S f;E@ﬁ»asE@aab b‘[] gﬂ HEAr %‘ﬁ%@%‘f‘@ﬁ?%&%ﬁ%ﬁ i ncl udes
transmi t tgaé (MCei)ual n(am@%%rk%he tm@)' %@'OﬁMA/‘PDI\EAfb%EédﬁEMNQ may

mul ti-nmode conmuni cations over a plurali'ty of bands. By way of exarrpl e, a

16 wide mné@t\ﬁedé)b'@sﬂystﬁm idgntpfochtibn (32D Garandér RemsdleAN{ The @ulmdul e 1208

and the ¢ uatl are il ss. LAN Tx/ Rx
modul o 130U s 1P Ry et Cudasre Rl EEARE 5P Sl B L TRl os
may be adiepicede.znUB &vpdeanm WD RY oA KOREdR daf idéhtifp theGANIISS/ iRdvorlL AN
Tx/ Rx and | -W.AN Tx/ Rx nodul es. Mreover, other non WLAN Tx/ Rx nodul es nmay
be incl ud@¥or Befesingaew o Bfguﬁ?lQﬁé*FElCWdrtb‘?rés%ahblcm%amﬂfﬂhough not
parti cul

corrponent% glbégﬁﬁ&asfgﬁg??ﬁv-{ér%%r cHi [?ecgsc%l#@?l ?E%ﬁs@ﬁ%eég/?ag&i svmtches
RF bandpapmeﬂuﬂes setSorthatromdiclg B heateavh@rgs of she mlmslslcngﬁgmdubxesysm h as

di gi tal SSors | ocal menory, etc. As wi|l be apparent to
t hose sm &'@agl? n?wﬁ gg& CORTI®Y comppraifn W@gﬁra?@tlseml%ﬁto(?@%ﬁ'wrbf t he
conmuni Caf Rl m)sue}&- 2 ﬂ,@%um%xr @Leva‘iifaﬂgﬁkdzﬁﬂt Y@PRabdIR ﬁlqmware Aol
networks w th whi'ch the UE device is inten edmto operate. In one

enbodi ment firmvere; ontiraspeat fodhe sabsisgshamlds2Bpidted. opecaadinglywitterarbaogdémani ce

d dat nbodi t he swit chabl t
ayst em 167 RS SsfERe piEn RS aN e ARk e druRnt poE pest aon O
[0057] M emamlm&sarthég%e;ﬁlpmnt Bislob@eea M&Gp&uégs&erzaigﬁb%@q’@mét ens

such as auxiliary input/output (1/0)1218, serial port 1220, display 1222,
keyboar doveraly COIstpéaif @n emelmmt@tf dFhbiieis DR2@bIyr cnvgbah taecesynyrseatiop ( RAM)

1230, a Lans stem 12 r device
subsyste%%(g et%rgr gl% Va} n%uqdud]a a?%?i‘?@ﬁ%gWﬁﬂ{%@ﬂg dlﬁgg%nc%nagaf Yol access,
a subscr eﬂﬁ@ftuatd@nhumxymmwrﬁm@ﬁicwoﬁo«eeawﬁblh@ dfBahdd. a8 val Yo f BREkIE o RU M
interface 1234 is also provided in conmunication with the m croprocessor
1202. In one inplenentation, SIMRU Minterface 1234 is operable with a
SIMRU M card having a nunber of key configurations 1244 and ot her
information 1246 such as identification and subscriber-related data as wel |

as one or nore SSID)PLMN lists and filters. Oher interfaces can be used to ~

cont rol ~access, i ncluding a universal subscriber identity nodule (USIM,

P~



[ 0058] Operating system software and ot her control software nmay be enbodi ed
in a persistent storage nodule (i.e., non-volatile storage) such as Fl ash
menory 1235. In one inplenmentation, Flash nenory 1235 may be segregated
into different areas, e.g., storage aréd& for conputer prograns 1236 as wel |
as data storage regions such as device state 1237, address book 1239, other
personal information nanager (Pl data 1241, and other 17 data storage

areas gen¥idglarsp wiggess| ledRasnadeteel dice WinglessAIAN 2R x madileildndpnd the

appropri i vervyhsel ectionJ,0gic 1 b roy,ded as part
of the pgéogllﬁg?%m}ﬁ Erlonge&% a1"F€c:))r{l/lue%%'ﬁ%‘%ﬁti §W'ﬁees\/saLH%§)}8r§v%¥g’é)§H%r@§? Eorr8 ati on
t echni quetsy wandf SiaAie sl a6l beier BRERGIBE S B deRE rrfa? bk Adhpted heitPsieeedi ng
sections. Associated therewith is a storage nodul e 1238 for storing the

SS1D/ PLMYPotbersappeaarie ist P atie SEEMARAGE W EOBE Bx/Reapd i WEAN Trilfixcaediles; et
cetera. . %;éoggﬂ’, GIHepﬂorpW&Neﬂ& rr?o%iﬂle@?na tb%r' tﬂ HGIQi itopgthréﬁﬂ tof &ﬁ%t?m ’
thus tailoring it to various nobdes, such as ée Pu ar + private rel ess

net wor k, eélbss itworkGAN]thauneh o lpatticatarky sHbADL eabbh MatRemodtildendyainclagété can be

tailored tp have.the preferred configuration changqe by tinme of day or
| ocat i on.OtF@@éQCW“E%“’t“Hé)nﬁg'é syeh s o gTeApgat et GEaImendRs REs, there

are a NuriefcheQRIVRYEpdsh @itlt,efj{' /8%6kl ]ﬁ%&%‘hb&ﬂﬁ? éa?@c%sgﬁgé hiPRLRY S&kh akhe

foll owi ng description provides a non-exhaustive synopsis that exenplifies
some of tdgitd peoilfprocssandPBB} logsl tiienmryictay Aowdl bs apraarit th thgsoglled inat i on

for them rticularly.in ter of. (i), rapi el ection and ste

hoqui o1 ¢ BRRe o SoRimahisalions HF ptticdllids s SRR B B SPRRE) 204

sel ect  anfayakadipetdafbbonWhel @ nirhScdtiohy 8 kdtikamith vhichl tho UBidvteGe! | Ul ar and
GAN, other illustrations for different configurations may al so be

i mpl ementigigndqd togperageada osie erzhordionsmt, the compninisaiers subsystem 1084 i oftsorhie

In this ys riQ, turns on a ndset ,at F in the

nor ni ng. egéeiﬁslg&%%&%gét L %l C “3% noﬂ Eo'r ﬁ’g‘iﬂgﬁ‘ﬂ‘@%%geﬁh?ﬁi’@?@é? ghals A

speci fi ¢ coefiguragord Oistenh €0 ey leanpiordntétasi the psramuddtion fubisgst@adsobl e to
tail or tg& 7;0 t@ﬁgti me sett] nzg, so that power-up within a time wndow is
consi der 8097t  niherorysarser 4072 alpo prerérces ppdurthgsdeic sy sfemp swth #sor  36PP
WACN si g Wayst f/esty: i f ; i er has
ent or ed g R RRE P (O 6 R PR g TR T2

(cel I ul arl@26,gngsapdiond 1228 jsendvasaccsssenambry BANRR1250) alsbor-range In this use

G TN TN AR SRR N

are no <heBRnéEPRumERPMBEPR (Gifttd] Ub@K], al sibsts®er 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.
[0058] Operating system software and other control software may be embodied in a
persistent storage module (i.e., non-volatile storage) such as Flash memory 1235. In one
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



I1l1. Use case scenario C. Hone-related 18 Thi s use case scenario

i nvol ves a travel setting (i.e., roamng), that is effective until a
predeterm ned <date:tinme> setting. Wiether to check for |ocal GAN W.AN, and
whi ch particular one, is indicated. Repé&titive 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 <wofida apsage Arqas genesdlhit lrabqtllqd@Ségfgtqnye avidergul 241 YAdihenalliie handset

check for e sh /[ b ser can
ctore <conllydidupl AR Lcdibn B L B0t G nicy Bl Ry B5E « he
handset Cﬂ?@@lktef\mtoxég@fofr egeiniap tlﬂ:’%rio&s pfoovdded COIEQEtl@IﬁﬁEMlQﬁ% mdcits, for
exanpl e at Hotel XYZ, the user can store <hotel xyz AP>. A user-control to
easi |y andAQlfi ssajion aeshaamp seidesh incthe orecpding sersioas. Amociasedihergiléds The
GAN | - W MV i may not be
associ at e Bk Rge DN It RBfing et B SR bl BENARS. O, Fe

ai rcr af t , capabwbivyeindicttoad, en@yedae i dentified in some manner, including a

conbi nat i uch. as , MNC].. V. e case scenarjo E: LBIH | ocation

i o mat | G GBSO GTF U SHIRA oA PAGHE Mt ShUSON G sy N e
used to tﬁbh&f s&ch%s delday hgf'vtaf% Mﬁéeéé%\%wo?ﬁp@élhﬁ‘{ﬂ“ 156 AN R4 'Ei%hh%? pour ces

i ncl ude LAl ,  HPLIWN, her PLMNs ether preferred or forbidden,

Assi st ed ‘Mid‘ki‘él Meogiver,dind hapdSstsiag fre (2ABRS) todravo thegrefeond ce!hﬂig,drarorha)anlge

| ocation ;s stent andlwggual input. VI. Use case scenario E: Tailoring of
the system SBF 8E8H 1P The | ocati ons may be individually used to tailor
the node [0bs5Pper avikOihe usESLPBPRSInd A NLEp HANNEE hfkle U EsShRpEardPhdhtrf | ned
node, e.g. GAN], connected to <work AP> [defined node, e.g. GAN], connected
to <[oth é?f]waé(Pﬂiat Hircusspexneriepeq eaneherimpeoverhd he dotkrdin viksoyipria pravaddsan may
be speci f fo Sl

Servi ces, dol(h?lé){l:l éﬁ@?gy‘%’ ssgs Réltﬁ%gm%)ﬁf%t 40?’{% (%f;{fé %503?1341 Sc?lillar{osh n}oadé%a ion may
require adeitds prsviding opamgesioh ort them| pﬂafrﬁﬁnﬁﬂy Qﬂeﬁﬁf{)@fﬂ dedapid sthetiguidd c

saf ety ansmerln% poi nt or PSAP (e. patch center, local fire or

pol i ce dePEFTHASAYISINGR. A sﬂ%lémgégw&?é (%ho EH%SngWsKS)B? 19 éesdesepd ng
mul tipl e 3g6iYd GAN. - Wﬁqg ik ‘Hg%lujab{on [suniidres (R fak GA DS, B iRhsiQuiBRs

required to the interface a nmessages
for different configurations may also be implemented.

I. 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. It 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.

II. Use case scenario B: Return home

In 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.

II1. Use case scenario C: Home-related




19 exchanged between the PSAP and the operator (PLMN), and in the PSAP
itself. The information may be in the formof the address where the AP(S)
are located, including floor, room nunber and description of the |ocation
of the room together with an indicatioi® of the signal strength and the
potential "spill-over" coverage. [0062] The systens and net hods according to
t he patent disclosure may be inplenmented by any hardware, software or a
conbi nati on of Thiruaarse saerdrioontolesse tavel sriting@ caboareingp dlatiibeftectivnct i ons.
The soft i.-th in.its entir or .a part. ther y..be stored
in a con%@l[' glr &r?%ge &b leecfrée%?‘g}r.n %ﬁ FUREY %ﬂ&% ﬁ%ﬁlﬁ)egi( fﬂ%‘?%@?‘éﬁéﬁﬁé\gﬁg enting
t he sof t warhéclopeiecuiiionh, ivaydikeee mgrdack idhedulGar-r WBEKIYWaY 8theRYs RSo
transmtted via a comuni cati on network. Such a conputer readabl e nenory
and a conﬂﬁ?%ﬁﬂhata signal are also within the scope of the patent

di scl osure, as well as the hardware, software and conbi nations thereof.

[ 0063] Whi | e particul ar enbodi nents of the patent disclosure have been shown
and descr i Yedse ebangesiabdSpailid iocatiorgns nmay be nade to such enbodi nents

w t hout departhﬂg fromthe true scope of the_ patent disclosure. 20 CLAI M5
1. A swit chabl dEHF FE6SERTREA RYAIYESFEPAHIVE Wistte h AbPrk Bierusgiusanriiore et s et
bet ween aapti VaL& \WhA)I8S Sadl ta%'ﬁ?ic@?ﬁav@@ﬁe RSt HEAL foTRMARyk WL j§W tchabl e

configuration system conprisfng: ular transcel ver;
provided. Ata coffee shop / bakery, a user can store <coffee shop AP>. A user-control

to easily and quickly have the handset check for <coffee shop AP> is provided. For
temporary visits, for example at Hotel XYZ, the user can store <hotel xyz AP>. A user-
control to easily and quickly have the handset check for <hotel AP> is provided. The
GAN/I-WLAN may be a moving one (e.g., on an aircraft) and may or may not be
associated with several PLMNs. There may be a cellular microcell on the aircraft,
however, that may be identified in some manner, including a combination such as [MCC,

MNC].

V. Use case scenario E: Using location information

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

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

V1. 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



a private wirel ess network transceiver; a cellular control portion
adapted to control both the cellular transceiver and the private wreless

network transceiver in the cellular node; a private wirel ess network
control portion adapted to control the jgrivate wirel ess network transceiver
when in the private wireless network node; and a configuration nodul e

adapted to determne in which node to configure the handset. 2. The
swi t chabl eXQb@ngddlea@dndhe BYAPend dlse meaétneﬂ’ﬁl\rfNa,laaﬂmm the Rﬂz’d?'e:ieﬂf tTe private

Wi rel ess twork is te ri net wor k esvm nflguratlon
system as r@?rﬁar%’&"? %cel nl?ﬁ% @Pea‘i‘ &S "‘(k)r‘?éerﬁlj‘f’l‘lA (e ?ﬁf’g ’6‘:8 nodul e

conpri sesfloor, room ﬁu&@é}fdnﬁ'dé&'fri(g)ﬁﬂnloi)gieQOéﬁﬁoh Adapioe, tcdet fidiape and sel ect
nodes of operation of the han a data collection unit adapted to

det er ni nelﬂé‘mﬂ@@pf@@tslgnalt%rengﬂhaﬂndﬁ@e pdenivai ‘bribtovec’aovelage. and pri vat e

e oo M AR RIR GRS RSB RGRRLE RS o7 oot

conf i gur ainhlemsysd B ads hat il b ftware lodh @b Abindish 8F Rartifarecafsogwaat i on | ogi ¢
unit has neans to configure the private wireless network transceiver to

oper at e i frvangiihe apesdaserebad fpetipnse e seftwarisode, either in its entirety or a part
thereof, may be stored in a computer readable memory. Further, a computer data signal

representing the software code which may be embedded in a carrier wave may be
transmitted via a communication network. Such a computer readable memory and a
computer data signal are also within the scope of the patent disclosure, as well as the
hardware, software and combinations thereof.

[0063] While particular embodiments of the patent disclosure have been shown and
described, changes and modifications may be made to such embodiments without

departing from the true scope of the patent disclosure.



under the control of the private wireless network control portion; or under
the control of the cellular control po?€ion. 5. The switchable
configuration systemas clainmed in claim3, wherein the private wireless
network bands are at |east one of: wire|l ess |ocal area network bands;

ot her unlicensed network bands or ndabdBVISy| ar bands, i ncluding industrial,
scientific and nedical; and other radio technol ogy bands. 6. The

swi tchabl e configuration systemas clainmed in claim3, wherein the cellular
and private wireless network bands are one of: generic access network
bands; and i A ewiehabdé korfpusationl 8s%nl Eawinhelbly nenfipuingdarhdsdset Petwie a

swi tchabl e configuration systemas clainmed in any one of clains 3 to 6,

wherein Hﬁn%tecgrﬂfeiegy h&WoPl RRUAR § WellIGF n&RRDEieSwilichable! @asiguaiion ofystehe
g

fol |l ow nmeans: means to sinultaneously operate the handset on a
cel lul ar netr.v\ork and on a private wrel ess network; means to place a
call on PHAE™RESdset on either the private wireless network or the cellular

network on hol d ile placing, accepting or resuming a call on the other
net wor k: a cellular transceiver;

a private wireless network transceiver;

a cellular control portion adapted to control both the cellular transceiver and the
private wireless network transceiver in the cellular mode;

a private wireless network control portion adapted to control the private wireless
network transceiver when in the private wireless network mode; and

a configuration module adapted to determine in which mode to configure the

handset.

2. The switchable configuration system as claimed in claim 1, wherein the private

wireless network is an enterprise network.

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

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

a data collection unit adapted to determine and collect data relating to available
cellular and private wireless network bands and signals; and

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



means to conference a call on the handset on the private wirel ess network
with a call on the cellular network. 821 A handset conprising the switchable
configuration systemas clainmed in any one of clainms 1 to 7. 9. A nethod
of swi tchably_conf i,tgﬁri ng afhandset bet ween a private wi.reless . netwrk node
and a céll ul aFhensadchale” RRRfiEHAENY e 75t KEIREd 8 gflaim™ 5. WheEdiR - K, ng
a node of operation for the handset, the node selected fromthe cellul ar
node andonfigurstipn degic winitdias srcans taveeridighirite RibE@tOYEEKES PEVOHCUARSREIYE: 19 n

t he determ ned node of operation conprising: in the cellular node
cont r ol ldpegutaincewirelesylotdl arcacetwak bamtt a private wi rel ess network
transceiver with a cellular control portion; and in the private

Wi rel ess net waidkr tRRABnEONSI18E biivgte IR & inéav@kWohebEsEtiogtoror K transcei ver
with a private wirel ess network control portion. 10. The nethod as cl ai ned

in claim9 fL{fn&iQxe{he%(aHR{)]: o;t*gﬁg_céﬂh‘?ar%oﬁﬁﬁl Ifr;Hrﬁoﬁi.Et ermning if private wreless

networ k coverage I's ava esponse to determ ning that
private wirel ess network coverage is available, determning if a canpus
wirel ess | ocal area network is avail abl e; in response to determ ning
that the canmpus wireless | ocal area network .is avail able, sel.ec%%ggi&a@ee

privat e i r el esswidehablex corftgarasiont yystepn Agcdgimed in- clainy 3, Seheaeia ot
determ ning that the canpus wirel ess network coverage is not avail abl e,
sel ect i ngirdléss netidriglbandsard et least one of:

wireless local area network bands;

other unlicensed network bands or non-cellular bands, including industrial, scientific

and medical; and

other radio technology bands.

6. The switchable configuration system as claimed in claim 3, wherein the cellular and
private wireless network bands are one of:
generic access network bands; and

internetworking wireless local area network bands.

7. The switchable configuration system as claimed in any one of claims 3 to 6, wherein
the configuration module further comprising at least one of the following means:

means to simultaneously operate the handset on a cellular network and on a private
wireless network;

means to place a call on the handset on either the private wireless network or the
cellular network on hold while placing, accepting or resuming a call on the other network;

and



23 11. The nmethod as clainmed in claim10, wherein the step of determning if
private wirel ess network coverage is a%f’ai | abl e conprises at | east one of
the steps of: checking for location and private wireless network signal

strength; determ ning that the handset is no | onger receiving a
private wirelBES fREQRIFIENSS @ﬁ%h ,Og i et Gn' T RIYAS [%W&és P‘E)t“%gf & 'an‘fa;(]g
that the handset is no |onger receiving a private wireless network signal,
checki n@rftbe cdtmeprorkat e wi rel ess network access points usable for
private wireless network service; in response to determning
that there are no other private wireless network access points, determ ning
if there are access points able to access a public | and nobile network; and

in resp@ise tA hdedser Bamprigngd Rt sviltile abefi@uidiCsystndl asohirhal mednyosie atcess
poi nts, associating the private wirel ess network transceiver with the

cel lul ar, pREti@n of the handset; and wherein the private wrel ess

network 1's an enterprise network, conprising at | east one of the steps of:
checking for location and enterprise signal strength;

determ ning that the handset is no |onger receiving an enterprise radio

t echnol ogy signal ; in response to determ ni.n%ﬁt hat. t he handset

is no | Shger 4 dethed pafyswitchabberHieseng Adhandsed HeWEBgY PEVER AV ICIEF JEWVATF £ or

ot her radi o technol ogy access points usable for enterprise service; in
r esponseneds atdtageHilai mgde.lthe methodeompeising tlasgt steps afadi o t echnol ogy access

determining a mode of operation for the handset, the mode selected from the cellular
mode and the private wireless network mode; and

operating the handset in the determined mode of operation comprising:

in the cellular mode controlling a cellular transceiver and a private wireless
network transceiver with a cellular control portion; and

in the private wireless network mode controlling the private wireless network

transceiver with a private wireless network control portion.

10. The method as claimed in claim 9 further comprising the steps of:

determining if private wireless network coverage is available;

in response to determining that private wireless network coverage is available,
determining if a campus wireless local area network is available;

in response to determining that the campus wireless local area network is
available, selecting the private wireless network mode of the handset;

in response to determining that the campus wireless network coverage is not

available, selecting the cellular mode.



points, determning if there are acceszﬂpoints able to access a public | and
nmobi | e network; and in response to detéfmning that there are public |and
nobi | e net wor k access 24 poi nts, associating the radi o technol ogy

transcelver th e cell porti.on. of the. handset. .. The. net.hod as

cl ai med 1 cm}f rﬁmf OdV\P‘FePE]l“Heq ﬁ 68t e B yStleg at;L gﬁtgggflmgnli p(ffvza%a

W rel ess I ocal area network; and ot her unl i censed network bzt;lnds or

non- cel | WIrelpssighwerk coyeragqreavistlabls gomprisest et pre ef e fieps oLt ur t her
conprising the step of checking for wireless |ocal area network access

poi nts that pheekinefadamsien and privatawereleaswktwotk dignahetrengtlc, i nt emet wor ki ng
w reless | ocal area network or gl obal area network service. 14. The nethod
as clained in claidetetaigihg chai Mhel handdet tibemo domger i ceigirghe piiefe ofirebecki ng
for a cell global identifier froma cellular software. 15. The nethod as
cl ai med fjopvasigag of claims 11 to 14, wherein the step of checking for

| ocation and private w rel ess network signal st rengt h i ncludes at |east one

of the steps of: S1{1 res oﬁgea{ocgétgxgmﬁ%r tﬂ&oﬁng{an 1§) PI) QS@glr&% E%%jﬁog)%m nt

t hat provi des gue sear c

access points to |ch nte ri.se |s suhs r|be
F{mre €ss networ s1gnalt, cﬁecef(mg fo? other private w1re(l:ess networg access points usable for

private wireless network service;
in response to determining that there are no other private wireless network
access points, determining if there are access points able to access a public land mobile
network; and
in response to determining that there are public land mobile network access
points, associating the private wireless network transceiver with the cellular portion of the
handset; and
wherein the private wireless network is an enterprise network, comprising at least one
of the steps of:
checking for location and enterprise signal strength;
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 land mobile network; and

in response to determining that there are public land mobile network access



searching for radi o technol ogy access ﬁ%l nts to which the enterprise
provi des | ow cost service. 16. The nethod as clained in any one of clains
12 to 15, wherein the step of controlling 25 conprises at |east one of the

steps of: .restarting.the . cellular control portjon t he. handset ; .and
associ ath ﬁts’tﬁﬁocbart’i“gélfeeraﬁiortg‘fhé@gogﬁé’fa\%‘iﬁkvef g’éthéheef‘?}lg’ﬁar\ﬁofthoq%ﬂﬁ%f@nldﬁ#ar
control portion of the handset without restarting the cellular control
portion of the handset. 17. The nmethod as clainmed in any one of clains 12
to 16, further conprising the steps of: checking the | ocation and radio

t echnol ogy siTfrahethpdas dainedlihglaim 11, wherhindhké ragia teehnalé gy imat least opt abed i n
menory by a cellular/radio technol ogy program and reconfiguring the

handset to a celrtldbalocdindeendteopk;iapg@ node. 18. The method as claimed in
any one of clainms 11 to 17, wherein the handset sinmultaneously operates on

a cel l ul ar neymgnioiidBfte@Revdtk bUAICorfdntl @B far BahNOr k. 19. The nmethod as
claimed in claim 18, further conprising at | east one of the steps of:

placing a call on either the private wireless network or on the cellular
network on hold while placing, accepting or resunmng a call on the other

networ k;lfmd The method as claimed in claim 12, further comprising the step of checking for

wireless local area network access points that provide access to private land mobile network,

intemetworking wireless local area network or global area network service.

14.  The method as claimed in claim 12 or claim 13, further comprising the step of

checking for a cell global identifier from a cellular software.

15. The method as claimed in any one of claims 11 to 14, wherein the step of
checking for location and private wireless network signal strength includes at least one
of the steps of:

searching for another radio technology access point that provides guest roaming
privileges;

searching for radio technology access points to which the enterprise is subscribed;
and

searching for radio technology access points to which the enterprise provides low-

cost service.

16.  The method as claimed in any one of claims 12 to 15, wherein the step of controlling

the private wireless network transceiver with the cellular control portion of the handset



conferencing a call on the private wireless network with a call on the
cel lular network. 20. Conputer-readabP® nmedia for storing instructions or
statenents that when executed in a conputer performthe steps of the nethod
as claimed in an){ one of clainms 10 to 19. 21. A conputer program product
i npl emerfoBwPrises & lepshenset! thowRs i ng: 26 a nenory for storing data to be
accessed by an application program being executed on a data processing
system and a@dertimath@mtlhmrqmémlped@i@utog@dhﬁndsﬁaﬁd%et performs the steps
in any one of nmethod clains 10 to 19.

associating the private wireless network transceiver with the cellular control portion

of the handset without restarting the cellular control portion of the handset.

17. The method as claimed in any one of claims 12 to 16, further comprising the steps of:
checking the location and radio technology signals periodically;
checking the information placed in memory by a cellular/radio technology
program; and

reconfiguring the handset to a cellular and enterprise mode.

18.  The method as claimed in any one of claims 11 to 17, wherein the handset

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

19.  The method as claimed in claim 18, further comprising at least one of the steps 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

conferencing a call on the private wireless network with a call on the cellular

network.

20.  Computer-readable media for storing instructions or statements that when
executed in a computer perform the steps of the method as claimed in any one of

claims 10 to 19.

21. A computer program product implemented in a handset comprising:
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a memory for storing data to be accessed by an application program being executed

on a data processing system; and

code means that when executed in a handset performs the steps in any one of

method claims 10 to 19.



